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INDEX  TO  VOLUME  XX. 


( Abbreviations:    *  Illustrated.     e  Correspondence) 


A 

Acceleration:  on  City  4.  South  London  Rail- 
way (McMaboo)    *m 

■ — Increased  in  Boat  on  (Knowlton)   ft& 

on  Lake  Shore  Electric  Railway   m 

Method*  of  Plotting  IMaUloiut]....a*.  ntL 

♦Hi.  nai.  ttti, 

«m  Metropolitan  Railway.  Paha..   1P6 

Teats,  on  Aurora,  Elgin  &  Chicago  Rail- 
way   att 

— —      of  Berlin  Zossen  Railway    ilii 

Dayton  Interurban  Road    *S& 

•  iti  I  - 1  v  crpool  O  v  erhead  Ra  i  I  wa  y   fJM 

■  11  New  York  Central  Railroad  [Ar- 
nold and  Potter)  ^  M£  ft 

-    iSee  alio  Speed-Time  Curve*.) 

Accident*:  Claim*.  Adjustment  <>l  (Starring].  Gbl 

  Comment*  on  ...»   tt& 

  Blank*.  S.  F.  &  S.  M.  Railway   Sa> 

 Easton,  Pa-.  Settlement  of   Kfcl 

Handling  ol  { Dtbb*)    ML 

  again*!   Yon  act »  Railway   tll& 

•  -  .in  Electric  Railroad*  (Barnes)   Jat 

  Comment*  on    a>" 

—  Insurance  for  Baltimore  Company'*  Em- 

ployees  M 

—  from  Legal  Point  of  View  (Daly]   221 

l'ittaneld   ..3d*.  HH,  H£ 

 Wrecking  Equipment    2Q& 

 (See  also  Employees.) 

Accountant,  Duties  of  (Caldcrwoodl   3 

Accountant*'  Association  of  America:  Detroit 

Convention,  Editorials  on  ..la,  2Q1 

  Paper *  and  Reports    7W 

Preiwlent  Mackay**  Address   HI 

Proceedings,  Comments  on    ■ . ; 

Secretary  and  Treasurer's  Report....  Ill 

 Officers   tZJL 

—  officer*  and  Esrcutive  Committee.  Por- 

trait^                                          ....  Eda 

Ar<-MunlKtg:  Auditor.  Relation  to  Siocklndd* 

rt  -   2a 

—  Audit*.  Nece»sity  for    JJK 

Rlank*  used  in   Freight  Transportation 

[Lang]    IfaU 

a*  a  Buaine**  [Calderwood]    23 

tar-Mile  v*    Car-Hour  as  Standard  of 

Comparison     _!_ 

Depart  men  I     of     I  nt  er  urban  Railway 

(Btnckway)    •aflt 

—  -  Ihstttbutisin  of  Account*  [  Emerson] . .  .,  215 

Dividend*.  Payment  of  (Reckitt]   21 

—  foe     Freight     and     Empress  BuMtie*- 

f  Parker]    can 

Handling  Coupon*  (Pattee]    |l£ 

 f>T  Material  and  Supplies  and  Report  on 

Standard  Blank*    tUtt 

—  Power  Hou*c  (Dsnforth]   Cjl 

 Reserve  Fund*.  Creation  of  [Manning]  .  2£ 

 Standard  Form  of  Rep<irt   112. 

  (Emerson)    U& 

— —      Report  on  I  Ham)   J]2 

—  Standard  System  of  Accounts,  Report  on.  71* 

—  Stationery  Store  Room  [Shunr]   712 

... -Utility  of  Reterre  Accounts  IKitirrdge] 
Advertising  for  Traffic  <*ee  Traffic  Advertis- 
ing (<>r  and  Traffic  Circular*.) 

Air  Brake*  (*cc  Brakes,  Air.) 

Air  Comprc»wir»  (Chrisienien)   ?§*. 

American  Car  Company  *i  Plan*    770 

American   Institute  of  Electrical  Engineer*. 

Library  Gift    5M 

American  Society  of  Mechanical  Engineer*. 

Meeting  of    H80 

American  Street  Railway  A**ncistion:  Con- 
vent H»n.  Exhibit*   

  Note*   ..BPI,  KS7 

  President  Vrecland'i  Addre**.   fig 

Lettrr  on   2K 

  Proceeding*   filo.  OU 

  programme  217.  TTI 


Spare  Allotment  lur   Exhibit*   121 

—  Transportation  Arrangement   Sal 

—  New  Officers    HZ 

-Officer*  and  Executive  Committee.  Por* 

traits    flt 

 Report  of  Committee  on  Standard*   fill 

 Work  of  Committees    cTW 

American  Street  Railway  System*,  Note*  Re 

garding  Some  (Hamilton]    LiiL 

Anderson   Cnion  Traction  Company:  Indi- 
ana, Test  on  (Renshaw)    V£L 

tSee  tlto  Indiana.) 
Armaiuie*  (»ce  Motor*.  Electric). 

Atlantic  City,  Electrolysis  Ordinance  in   Ufi2 

Auburn  Syracuse   Inteiurl>an    RohJ,  Power 

Station  Equipment    ffcf 

Auditor,  Dutie*  of    2U 

Audit*.   Nece*sity  fur   2L 

Augusta:    Railway*   A.   Light   Company  of 

America.  Interests   tii> 

At.Tora.  Elgin  &.  Chicago  Rajlway.3H.  00.  •>«.  hS2 

 -Advertising   Leaflet*    ***» 

Automobile:  Reekie**  Driving....   TLi 

Speed    Regulation*  lor  

Tower  Wagon.  Culumbu*  (McCardell)....  *9W*s 

Automotonrer  <ll.   D.  Co.!    •3*B 

Auto-Trolley  t  imitihu*  (ter  Tracalrv.  Tint 

ley  Omnibus). 
Axles;  for  Interurban  Railway  in  Michigan..  *£ 
 1  See  also  Wheel*.) 


Baltimore.  I           -i.j     -i  lui    H 

Power  Development  at   *£I 

Bear  in**,  Bra**  and  Motor,  Manufacture  oj 

(Brady)    ail 

licit.  Alfred,  t  haracter  Sketch  of   2± 

Berlin :     Klcvatcd    Railway,    Contact  Shi>* 

IHanchrtt)    2U 

-  Trc*i   Educated  in  Strret   Railway  Oper 

ation  [Mager)    Sit 

Berlin  /<•■«•*  n  :    1 1  iult  S|»eed  Railwav  Te*H, 

no,  is 

-  -New  Los  o  motive  for   *7>C 

llhMk  Signal*:   fA.  E.  S.  Co.)   «ft 

on   Inierui l»an    Line*   (Went worth]   "QL 

Start  System     ..2*5.  g-I 

lor  Switches  in  Detroit   MS* 

Byjafli  V  (moderation  of   .1*18.  911 

  (Emerson]    23& 

  fSloeml    5211 

 f«ir     t'rban     and     Inlerurlun  Radmsy* 

If*  I  mifl    fiSft 

  Comment*  «m   -   £& 

 (V.  S-  E.  S.  Co.)   aft, 

(See  al*o  Donate  lung.) 

Boilrt  <  U-ancr.  Mechanical  (fiarrinuO. ... .  ,  Zl££. 
ftokler*.   i<-(    l'cnn*yU.inia    Railroad  Station 

iSederholml   -.  IP 

Bo.ton     KUvatrd  Railway,  Annnal  Rrrwt..  &£ 

Charlestown  Station   

Comimny,    S(>rciat    Meeting  of   1>I 

Harbor  Tunnel   JS 

-  and    l^iwell.    TbfougK-<*af    Serine  Be 

tween   %.   Sal 

-  Mail  Car*  in    2ft 

 Subway  Litigation   — i5.  77*.  WO,  22L 

Notion  A  Maine  Railn-ad.  Concord  and  Man 

theater  Branch  of    9U 

Ito.ion  &  WorrcMer  Electric  Railway.  ..  ..  SuH 

Br  j  Ices  -    Air  fKgfll)    5i& 

—  New     Work*    (or    Knrll     Air  Brake 
Manniarturing  Coni|iany   JjSil 

.md  Brake  Tel*  |S)^ncer]    JUS. 

m  Europe  |Poetx]    Uft 

lle^d  and   Brake  Shoe,   Report   of  Com- 
mittee on  Standard*   all 

Investigation  nf  in  Ma**achu*ett*   122 

Power,  in  Massachusetts   777 

Kiaainir.     En»»l",ng.    u«ed     in     (•*  and 

Rapid*    iia: 


on  Manhattan  Railway   , 

—  Screw   

—  Shoe*  (Wbricomb)   , 

lor  St.  Louis  Street  Cars  

Track  (Estler)    *» 

Braking:  Curve*  of  fMaillouil.  g.  •filj  W, 

3tL  *M4,  m* 

—  Interurban  Car   Tjtf 

 Problems  of     IflH 

—  IPmrke]    ion 

—Test*  uf  on   Berlin  Zo*M-n   High  Speed 

Railway    *IA 

  on   Elevated  and   Interurban  Roads 

IKcilcy)    lltl£ 

— -      Pantara«a   c*7*w 

Krenisarten-Dietikon  Interurban  Railway   *T3t 

tirtiiitb  Columbia  Electric  Railway  Company. 

Employees  to  *ha.re  Profit*  ,,   2H 

■tklah   gJeclric   Railway   Praelire,.   IS 

Bro.,kUii:    Bridge,  Terminal  Plan  .71,  91.  Iffll.  31 

£11,  £7 

—  Klevated  Truck*  and  Cor*  in   •***»•,  ltiai 

Brooklyn  Bapid  Transit:  Annual  Report  ol.vt3,  JH 

Elevated  Railway  Enuipmenl  .*HmI.  lufik 

-  Employers'  Benefit  Association   HjQ 

Kntrriaminrnt    Ifil 

t  >(*jm  nation    Cliart   UU 

 Repair  Shop*  ...   ..•10ft,  Sial 

Track  Constniction.  P^|«er  on  (Bracken- 

ridgel    Hft 

—Tunnel  ..IIS,  ltt.  HO.  Oft.  H18.  gl,  Ml 

Browned  Car  Work*  acquired  by  American 

I  ar  fit.  Truck  Company     

Ilru«»c1« :    Tramway  Condnil  Construction 

\\  heel  •  tiked   in  ,  .  -  -  ,  . , 

Hilda  Pe»t,   StadlliMhn  A    I 'ndergroiind  Rail 

wa>.  Wheels  used  on  

Buenos  Ayre*  <»ra»d  National  Batlwav.  K.le* 

tru.il  Eijinpment  for  

Buffalo.  Dunkirk  &  Western  Railway   7*1 

Buffalo,     Internal  i-iti.il    Traction  Company. 

Annual    Be|x*rt    SfifL 

-  lncrea^r  .it  Wane*,  on..,     3ii 


1  a.i  Construction:   iu  Detroit  Railway  Shop*- 

for  Interurban  Railways   *&3*.  b&l 

-Manhattan  Railway,  New  Ynrk   *W 

Car  Gate.  Elevated  <Bli*s»   *Z3& 

tar  Hoiims     Concord,  Ma**   *Rtt 

— Door*.  Rolling  (Kinnear)  .    *Bftft 

at   Wallairy  iKiuncarl    *lnf 

—  KI. -nr..  Bnck  f«r  (Corman]      eJT* 

 Noitinirbam  Street  Railway   

Queen'h  Road,  Manchester,  England  

and  Repair  Shop*.  Minneapolis.  367.  ffia 

Varinu*  I-ibor  Saving  Device*  in...   1*1* 

Worcester  and  Snuthbrwlge,  Mas*.    *+9t 

 W  /urwh  Street   Railway   JUi 

Cnr-Lighimg     (  ireuits  (4o»rham]   112 

-Wireless  Cluster*  for   *Ui 

i  ar   Replfteer  (Hritxntani  *S>I.  ftj 

t  at    Register    Imt  Register!. 

t  -r  Roof,  Painting  of    MS 

Car  Sign,  Reversible  Elect rie  rR.  E.  C.  S. 

C*x)    Ian 

Car  Ventilator  (Pullman)    fftjj 

Cars:    AHentowti  iCTosoD    •.'•93 

—   Ballast  <W.  W.  S.  Co.)   S2h. 

 Brooklyn  Elevated  (Cloiedi   fJOfi, 

  <<»pen)   »aV. 

— Camd«n  <Ctn*ed)    "ftM 

t  hu-ago  Tribune  i  Dtslnbuttnii  i.  

Cincinnati  (Closed*   *7M 

-  devr'and  H  ib«ervati"n>    Qft 

Concord    fC^wrdl   *9>1 

  fParlor)   3ui 

lietii.ii    Contention    f  Parlor   and  Sleep- 
ing*, it.  C    Kuhlman  C>nsfU*IJf  >■ 
United  Railwsv  |  Far  met  1    . 

•  —  F«wt  Wayn*  iCh.*ed*    •117 
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Iligli-Spcrd  Interurlian  Sereice  •i*.  jtl 

-  -London  tr'lrepioolj   ...              .....    ....  -iaH 

Manchester  < Illuminated)    *S< 

•  Manhattan   Kail.ay  (Closed  and  Open), 



-  •  alaiutoweH  (Convertible)    £aaft 

-  -  Metropolitan  Railway,  Paeia  (Claud)....  ilk 
--    Mexico  (lloei*>    ta 

-  New  Ilium  ittlii  (Oara)    mH» 

-  Xrw  York  Lux  Subway  (Closed)   «W 

-  I  lid  Orchard  Hriuli  (Opt*)    llil 

uncinl.i  (I'arlor)   UHl 

Philadelphia  (Qncdi   

 Redwood.  N.  V.  (Optra!   

-  Sandusky   It  omhtnal  mn  i  

-  St.  Louis  (Laclede)    Ul 

-  -  ■!  I    SSH 

Mri.inl.burg  (Serri-Ci  uvrrtiblc)    ilfill 

-  Sydney,  N.  S.  W.  (Combination)   2a 

-  Track  l.aymg  (Kab.UaJ    iisl 

•     Tyrone.  IV  (SemiCuaiciuble.)   IIUZ: 

VVcai  Indies  (Opt*)    SKI 

Isllkcsliarr.    II  Insi-.l)      *St> 

-  -York,  IV  (Open)      *M» 

Cardiff!  Cneuoratiun  Tramways   £11 

Cattle  (luaid  Ulimaa.)   SUB 

I  en-utt   Buieau:   Relations  In  Aii-oiMilanls* 

\....  i.i  i  n    21H 

 Report  ol  Electrical  Mauulaeturca    all 

Rrp.n-l  ..I.   I'..virr   h  n.|.l...r.l   in   I  nilcl 

State.      US 

t  cnlrai  Watetw.irks  Association.  Indiattap.i< 

lis  Medina   >  — 

t  hicago:    lUanl  ol  Aldnmcn  TfaaHspaeta 

t   i tii in i 1 1 1  '      \   ill  IG  Nl  ■■    1    '  -     -  ~— 

■  City  Railway  (omp.inv's  Trouble.  Arbi- 
tral! d    *U 

 Electrical  A.Mciation.  Offartf*    hi 

 Elevated  Traffic  Kennel    lih 

 Franchise  Ruling  in   fT\  £2,  >■**.  Hi 

Northwestern  Kkvaiol  Annual  He|i.irl  slit 
Kcm.i.al  nl  Sleet  from  Metropolitan  Ele 

vated  Third  Kail    HUH. 

Mi  ttine  Klceated  Ttacka  in   ...  33 

Sired  Railway  Silu-itinn  in  

Sohway  rranchi*e  Term*   

-  Cni.'i.  Traniun  Cnm|.an)'i  Annual  Mr.i 

mg   

  trtrittation  oi  Wages    i_ 

  Assessment  on  Capital  Stock   Ml 

-  -      Taaation   812 

  Tran.fer  Syalrrti  -X,  -vTO.  W?,  2» 

I  Indnnati:    Extension   nl    Franchise.  De- 
clared Im-nlid     ---  

— Georgetown  rk  Parlanautatk  Railway .  Kl.c- 

tricily  on  

-   Intrrntlnin  Tiimmal  Station   

 Suburban   Railway  Cons. -ImUi ion  

 Traction  Company,  Per-*tnncl  of  

  ■■Ian  o(  rromotion  ol  kmplo,  «-ee  . . 

 Traction  Interests  

-  «V  idener  Klkins     and     I'ometoy  Mandrl 

tiaum  Lira!   -   ■      ■  *3 

«  ireuit  Breaker ;   Automatic  Car  Type  l\Vol 

inxb'iiiie!   .... 

Automatic  I  III  lllartmanl   

 ,|.  T.  E.)   '1*.  *>■• 

I  1:  i  r'.iiriil      Mnlric    Railway  Ciimpany.  VI 

vcrHeing  Cadets   ^i-ai 

Freight  Station  for  Inlerurlian  Komi   III 

-  ■  IYr|retuaJ  Fraiwhises  in    311 

-  Hire*  I  em  rare   .IK.    1>.  at  U» 

■      Widenir  Klkins     and      Honietnv  Manrlr! 

banm  Alliance  l»ee  Cincinnati), 
t  la*.  Jame-   |1»  *   Snei«  Cumnany,  New 

Ituildina.  lnr*cri|*lion  of    all 

I'oaJ  Cnnyeynr;   Eledrreally  OpeTateai.  Vari 

able  Speed  Control  [Keilhollr]    a*T« 

at  Sliilen  Ulanil  riant  and  Ihinl  -Vie- 

line  St.ili.ei  iKiibtnet    *  -  i 

I- limn,,  .n  IVlri.it   laUU 

(olora.lo  Kale  War  Settled    JCI 

(  olneadu  Spiinuv  Rapid  Tran«l  System. ...  1i 

Commulaim  liuma  Ikeeica...   •Ut? 

Cnnctelc  Breaker  used  in  tkelroil   *iSM 

Concrete  foi  tat  lloil»c  Con  struct  inn    ll^tl 

t  onitenser  uilli  Spenyina  Appaialus  (Cosntn. 

polilan)    *m 

CikhIiiii.    Electric:     Construction.  Brussrl, 

Trnniways    8MB 


.- 

_i 

■M. 

■.  i 1 1 

HI 
^. 

L  il2 


1-^ 


Method  of  Tcslinn  b>r  Grounds  <rieiai.li. 

Systems  m  F.uro|pe  and  America  fZill.-r) 
t.nnecluni  Kailnay  ft  Liabnns  finnijny 

Annual  Rrpnrt  eif  

—  Extension   


:  


Control'    llulier  >  Melbod  ol  lllil'l    d 

--Multiple  tml  SyMcin  ol  (Wins-il    —  a^li 

 YultalfC  I  ni.tr. i.  ILcoiiard)    ^r-l 

l.uitti.illcr :    Handle,  Autuuiotoneer  fur  ((j, 

d.  Co.)   aa 

—Regulator  t.Neu  Haven)    *5»( 

  iSce  also  Antunotoncer.) 

I  urea  Kledric  Rji'«a>  Kc  ei|inppcd   2iS! 

Corporalions.  Lhsidcjids,  Legal  Status  ol  . . .  £ 

Coupling  used  on  Maaitatun  Railway   nil 

Crusker-Whcclri    lti.au  h    lilliii  Manaaefs* 

Convenlion    ufta 

lulii!     flhi.t.a  \    fatlitut   kslif.Mil  tolHpailS 

(trganiled   4X1 

Cut  rent  Collector,  for  Tracklrss  Trolley  Clot 
mbus  lLonibard  Germ!   

—  (See  alio  Trolley  and  Third  Rail  > 

CM  (iff  Si«  iWmuls)   **t 

D 

Liu.. "ii  ^  .N'onlirin  1r»cii*jf.  Cu-iimiy'i  In- 

trrurban  K-.mil  ,  „...,   till 

Irsrtrotl'    Apparatus  n-etl  in  , ..,   Id 

—  -t'iajr  «ml  In1*nwrl-jii»  Si  firm  «»*  •I.TJ.  HH 

 <  »«al  Kami ii4  in     lliil 

 lunvrnlton  iff  AntrrHMti  Mrrrl  Kails**/ 

Aft»i*ciaiiititi. 

audi  l^kkt  Sh--ir  Uail»jy,  Sale  *4   IflO 

ku|  iJ  Kdils«,.>.  Sy»lrfn  uf   tMlk 

—  I  hresrt  cm   1'arr*.    J|£| 

and  Tolrd»  Sh><rr  I.iih  .  Sale  ti4   ilL 

— United  RaiUa*  <  'rvaiiiraiion   lliia 

-Yp^ilanl*.  .\nn   ArUn   ft  JjKlfa.tn  Kni1 
»»y   

lMi.-k,  Krrr  \  LMMpMj,  1.1,1.   l.t.mlnn.  An- 

lltul    K  ■  ■•■  :'.    <8N 

I  hunter •  •«  ••••a**  dttl 

Oircelufft,  l.uiliilily  and  |l.-crelM>n  ol.  a*  in 

Dividemlfc    JQ. 

I iv«iidichinft  tar*:    <m   Den-ott   Intvi uilun 

Kji.Iwaya    H» 

—  •  -tii   Interurban  Line*  |Mitirn|    2Kt 

 Practice  i>|  T niello,  F«>itoria  4,  Findlay 

KaiUar   £411 

hf  TelcnHvffic   Ui 

l  •■innirni.  i»n   ,   1U 

leSnilile  Trollcjr,  I  lneauv  Tribune  t'lWWWKl 

on    ...  UUa 

U<ini.din  (Ne»   /ealantl),  Elrtine    I  r.ni.vk ay 

Syuem    211 

E 

Ea«luiu  t'a..  SettUiiunt  «i  A.iidrni  (  Uim...  y.iT 
^tKewale*',    New    Jer-*»»    A     II  ii.l <u  Kner 

Kkilvi.iy  IV  K«rry  1  •inipany.  l-'eny  ol..  £la> 
Kleeirn*  Storage   Balteey  CvM^Miy.  Annual 

(  l1IStll|lM|l  

r  It  clfu      I  l^i  t  Ken        I  li  niark,  ■  ii.u  i  hy 

hwif  Statu*)*   LLti 

Securities   , ...  ]"TJ 

hleetrfiliif  it.t  (jr.  <ltcti|aintn  i  nniji..nv>  ,. 

Kle^'troly -i*  by  Keitirn  I  urrent*  |  Amlrr t.m)  fi^i 
hPeTated  Kailvays:    Movinti    lr«k  >n  Chi- 

ClflD    SCSI 

iJVe  alw  Ucrlin.  HrrMrklyn.  BoMon.  Chi- 
i-«it"  a"*!  Xrt»  Ynrk.J 
Klmira  Watrr,  l.mht  *  K;i.lr<>ad  l't»m[.any, 

S»  »it-iti  dI   ill 

KinetKeiu  y   \\  aif«in<*.   Ki|uijiment  of...    lUZ 

Kt'ijiUners :     ltnllititt>rr   4  nni|iany   to  Insure 

I-i*e».  i.l   ..   |t 

HiT-irfii  A*,  u v.itmri   il  Mobile.     ....    »U 

Cliili  ko<>iiit.  Itrt^'UIyi.  Uapnl  Ttjui.i*  ' h^i 

Rnchesicr  Railway  Conir**ny  Utt. 

NVa*|iinrbm  Traction  &  Eleetrtc  Com- 

p»ny    57* 

—  TWipHne  of   .     Hit,.  STl  n«r. 

Illradley)    Wl 

plihliard]    m 

p'airchiM)    K7 

—  I  omineni*  imi   Mil 

|  Mitten)    «M 

jSoMcttfft]     ...„.k..  4S3 

»  ■  •■  •    «n   u  

LWe«ti   m: 

IWheatlyl    M» 

—  and  tl?e  l>cmot*n  S>  Mem  |H.irnnir 

  S3S 

.n.  Iktmit  United  KaiUay  |Sunlev|  44« 
XoiiliMro)   Radw.-iy  t'liib.  Di«cu>.ii*n 

mjq  ..4  t   xTS 

—  Pliliet  «■(  M»4«t«MH  (LVm   PtiV)   $t 


Knirt  ikiiiiuitii  |ft   itiin.ki.n   Uannl  l>.n. 

Kit  Company'*   ittd 

luktrii*.tiuL  fut    . .                              .  *IttD 

—  -     LLamWn]    c3> 

Meiho.1  c.l  1'ayinir  in  Nea  York   *ttST 

Mniual  1-ttuf.l  A"*-', i«Imhi-  I  Root  J   <1* 
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GRAND  RAPIDS,  GRAND  HAVEN  &  MUSKEGON  RAILWAY 


One  of  the  most  interesting  examples  of  electric  intcrur- 
Iwn  railway  construction  in  the  United  States  is  presented 
in  the  Grand  Rapids,  Grand  Haven  &  Muskegon  Railway 
system,  which  has  lately  been  opened  for  passenger  and 
fn-ipht  business.  This  line  connects  the  two  most  import- 
ant ports  on  the  east  coast  of  Lake  Michigan  with  Grand 
Rapids,  which  is  the  second  largest  city  of  Michigan  and  a 


The  road  was  designed  primarily  to  be  Operated  along  the 
same  general  lines  as  a  steam  railroad,  and  to  engage  in 
general  passenger  and  freight  business.  It  is  an  innovation 
in  electric  railroading  in  many  respects,  and  the  selection 
of  this  territory  proved  exceptionally  favorable  for  carrying 
out  the  idea  of  the  builders.  It  presents  an  opportunity  to 
operate  an  electric  railway  as  a  factor  in  a  general  system 


n 


3<m 


ENGINE  ROOM  IN  POWER  HOUSE  AT  FROTTPORT 


very  imiiortant  manufacturing  center.  The  principal  offices 
of  the  company  are  at  Grand  Rapids,  and  the  railway  may 
be  considered  one  of  that  city's  enterprises,  as  it  is  identified 
very  closely  with  its  industries. 

The  road  extends  from  Grand  Rapids  in  a  northwesterly 
direction  to  Muskegon,  with  a  branch  leading  to  Spring 
Lake  and  Grand  Haven  from  Grand  Haven  Junction,  which 
is  a  point  on  the  main  line  near  Fruitport.  passing  in  its 
course  through  a  number  of  small  towns  and  villages  and  a 
rich  farming  country.  It  will  be  noticed  that  the  route, 
which  is  traced  on  a  map  presented  on  page  3.  follows  a 
very  direct  course,  and  this  gives  the  company  a  material 
advantage  over  competing  lines  which  deviate  considerably 
for  the'purposr  of  reaching  smaller  points. 


of  ttansptNtatkm  in  conjunction  with  steam  and  lake  traffic 
under  favorable  conditions,  at  the  same  time  competing 
with  steam  line*  lor  the  business  between  Grand  Rapids. 
Muskegon,  Grand  Haven  and  other  important  points  along 
the  line.  The  company  has  already  developed  a  large  pas- 
senger business,  and  it  is  now  handling  considerable  freight, 
although  its  terminal  facilities  have  not  yet  been  entirely 
completed. 

An  idea  of  the  possibilities  of  this  system  and  the  scope 
of  its  operation  may  he  gathered  from  consideration  of  the 
value,  character  and  volume  of  the  industries  located  in  the 
cities  and  towns  which  this  line  reaches.  First  of  all  is 
Grand  Rapids,  the  second  city  in  Michigan  in  population 
and  the  largest  furniture  manufacturing  city  in  the  world, 


Digitized  by  Google 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.  Mo. 


It  also  products  more  plaster  pans  than  any  other  city  or 
section  of  the  United  States,  and  the  milling  and  railroad 
interests  arc  extensive.  The  city  has  the  additional  advan- 
tage of  heing  the  wholesale  distributing  center  for  the  north- 
ern and  western  portions  of  the  lower  peninsula  of  Michi- 
gan. Next  in  importance  is  Muskegon,  on  Muskegon  Lake, 
one  mile  from  I -ike  Michigan,  which,  with  Muskegon 
Heights,  comprises  a  population  of  upwards  of  j6,0oo. 


tii ms  may  Ik-  offered  that  will  stimulate  patronage,  espe- 
cially during  the  summer  mouths.  Across  Spring  I -ike  out- 
let fro:n  I'crryshurg.  for  instance,  is  the  village  of  Spring 
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EXTERIOR  OF  POWER  STATION  AT  ERUITPOftT 

This  section  was  formerly  prominent  for  its  great  lumber 
cut,  and  while  there  are  still  a  number  of  mills  cutting  lum- 
ber, the  relative  importance  of  the  industry  has  lessened 
with  the  disappcarence  of  the  timber,  and  the  industries  of 
the  place  have  been  changed  so  that  they  are  now  quite 
diversified,  and  include  rolling  mills,  tin  plate  mills,  sulphite 
ami  paper  mills,  knitting  factories,  furniture  and  machine 
shops,  which  is  really  a  favorable  transformation  for  rail- 
roading, (frand  Haven,  which  has  5000  inhabitants,  has 
not  made  as  gmwl  progress  as  Muskegon  in  rearranging  its 
industries  since  the  disappearance  of  the  timber  from  the 
surrounding  country,  hut  it  has  done  considerable  toward 
recovery  from  the  depression  that  followed  the  completion 
of  its  cut.  Several  large  factories  have  recently  been  built, 
and  others  are  contemplated,  as  the  city  offers  many  in- 
ducements to  manufacturers.   Kcrrydmrg.  across  the  river 


BOILER  ROOM  IN  POWER  STATION  AT  FRUITPORT 

take,  beautifully  located  on  Spring  Lake,  and  containing 
several  summer  hotels,  making  it  <pii(c  |N>pular  as  a  sum- 
mer resort.  The  shores  of  Spring  Lake  are  well  built  up 
with  summer  cottages  owned  by  lirand  Kapids,  Chicago, 


WALKER  SUB-STATION.  SHOWING  THIRD  MAIL  CONSTRUCTION 

from  Grand  Haven,  contains  a  shipyard  capable  of  building 
the  heaviest  dredges  used  by  the  government  oti  the  lakes, 
and  tin*  adds  Ul  the  general  volume  of  freight  for  tin* 
section. 

In  the  nutter  of  passenger  service  the  road  is  emiailv 
fortiinaV,  as  it  jm^cs  through  many  points  where  attrac- 


COOPERSVII.l  i:   SI  H-STATION,  SHOWING  OVERHEAD 
CONSTRUCTION 

Milwaukee  and  Louisville  people,  and  there  are  several 
good  summer  revolt  liolels  at  will  selected  points.  The 
lake  is  probably  the  most  beautiful  sheet  of  water  and  pre- 
sents the  finest  natural  scenery  in  Michigan.  The  railroad 
company  operates  Imnts  iii  conjunction  with  its  cars,  both 
for  giving  access  |r>  the  several  landings  along  the  lake  and 
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10  afford  a  cool  evening  Ixjat  ride  a*  a  part  of  an  excursion 
trip  from  Grand  Rapids.  Spring  Like  extends  from  the 
village  of  Spring  Lake  in  a  northwesterly  direction  with 
jutting  arms  a  distance  nf  seven  mites  in  its  longest  axis 
to  the  main  line  of  the  road  at  Kruitport.   At  this  point  the 


special  attention.  The  road  is  a  single  track  line  with  fre- 
quent turnouts,  and  follows  the  shortest  route  rather  than 
tlte  highway  in  traversing  the  country.  This  enables  high 
speed  to  be  made,  although  stops  arc  frequent,  as  it  tends  to 
localize  stopping  places.    In  the  small  towns  combination 


MAP  SHOWINCi  KOLlh  OH  GRAND  RAPIDS,  GRAND  HAVl-.N  &  MLSKfcGON  RAILWAY 


power  house  and  car  shop  and  car  storage  buildings  are  freight  and  passenger  stations  have  been  constructed, 

located,  ami  from  here  direct  current  is  transmitted  north-  Those  at  Walker  and  Coopervillc  are  combined  with  the 

west  to  Muskegon  and  southwest  to  Grand  Haven  and  east  sub  stations,  containing  the  rotary  converters  and  other 

to  Coopersville.  Sub-stations,  illustrated  on  |»age  1,  (or  the  transforming  equipment  required  for  the  distribution  sys- 

distribution  of  direct  surrent  are  located  at  Coopersville  lein. 

and  in  the  township  of  Walker.  The  main  line  of  the  railway  is  35  miles  in  length,  and  the 

The  construction  features  of  the  system  are  worthy  of  branch  to  Grand  Haven  is  seven  miles  long.  The  distance 
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from  Grand  Rapids  to  Muskegon  is  one  mile  less  than  the 
shortest  steam  road  between  those  points,  but  the  distance 


Cn—.MJ  W^J  Cuu4ull 

HIGHWAY  CROSSING 
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to  Grand  I  laven  is 
However,  the  cars 


CROSS  CONNECTION  FOR  THIRD  RAIL 

slightly  greater  than  the  steam  road, 
cave  the  CCtltcr  of  the  CltV  of  (irand 


Rapids,  and  the  actual  running  time  of  the  electric  road  is 
not  far  from  that  required  to  go  by  steam  trains,  while  the 
greater  prominence  of  Lhc  terminal  cities 
makes  it  possible  to  o|»erate  a  much  more 
frequent  service  for  (irand  Haven  than 
would  he  possible  had  an  effort  been 
made  to  make  the  (  irand  Rapids  (Irand 
Haven  route  shorter.  The  line  from 
Muskegon  to  (irand  Haven  lias  been 
found  to  be  quite  popular  with  the  travel- 
ing public. 

The  road  is  constructed  with  standard 
steam  railroad  ties  and  70  II.  T  rail, 
double  bonded  at  the  ends  for  the  return 
circuit. 

An  interesting  feature  of  the  equip- 
ment is  the  fact  that  both  overhead  and 
third-rail  construction  are  employed. 
The  road  controls  it>  own  right  of  way 
i  t  the  L'i-.  ad  r  |  ai  1  of  the  distance  be- 
tween the  several  cities  and  towns  along 
the  line,  but  in  passing  through  these 
towns  and  in  entering  the  cities  it  uses 
the  lines  of  the  local  system.  For  this 
reason  it  has  been  found  necessary  to 
have  motor  cars  equip|ied  with  an  ovcr- 
,  head  trolley  arm  as  well  as  a  contact- 
shoe.  The  third-rail  system  is  employed 
on  all  portions  of  the  line  where  it  is 
practicable.  In  the  towns  and  villages, 
of  course,  it  is  not  practicable,  as  then- 
is  no  difference  in  the  grade  at  the  cross 
nigs,  and  on  these  portions  of  the  line  an 
overhead  trolley  is  used.  Nearly  all  of 
the  right  of  way  outside  the  villages  and 
town*  -  end'  sed  l>\  wire  fences  except 
at  the  crossings,  which  are  all  provided 
with  cattle  guards.  The  third  rail  is 
Open  at  crossings,  of  course,  and  at  such 
points  the  ends  of  the  sections  of  third 
rail  arc  connected  by  large  copper  con- 
ductors, well  insulated  and  cmltedded  in 
pilch,  which  is  poured  into  an  under- 
ground conduit.  Details  of  the  construction  and  insulation 
of  the  third  rail  are  illustrated  on  this  page.  The  rail  is  of 
<>vlb.  section  and  standard  composition.  It  is  supported 
upon  reconstructed  granite  insulators,  and  has  been  excep- 
tionally free  from  trouble  through  the  Itad  washouts  and 
trying  months  of  the  spring. 

There  are  no  railroad  grade  crossings  on  the  line,  all 
steam  roads  being  crossed  on  steel  bridges. 

The  power  house  is  of  brick,  iron  and  tile  construction 
throughout.    The  carefully  laid  red  brick  walls,  with  red 
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tile  roof,  present  a  very  neat  appearance.  Along  the  Ixrilcr 
room  side  of  the  building  is  the  coal  bunker,  capable  of 
holding  500  tons  of  coal,  which  is  reached  by  an  elevated 
track  connecting  with  the  steam  railroad.  This  provide', 
ior  the  storage  of  coal  in  front  of  the  lwiilcrs  and  protects  it 
frotn  the  weather.  Coal  is  handled  from  the  cars  into  the 
bunker  by  gravity  and  shoveled  directly  from  the  hunker 
into  the  mechanical  stokers,  the  plant  not  being  large 
enough  to  require  coal-handling  machinery. 

The  power  plant  contains  live  250-kw  Weslinghouse  gen- 
erators, three  of  which  are  double-current  machines  and 
two  regular  alternators.  They  arc  engine-type  machines, 
ami  are  directly  connected  to  W'estinghouse  vertical  com- 
pound engines,  having  steam  cylinders  18  in*,  ami  30  ins. 
in  diameter,  by  16-in.  stroke  of  piston.  They  are  arranged 
for  operation  in  multiple. 

Excitation  current  is  furnished  by  two  37}  kw  W  esting- 
house  engine-type  exciter  generators,  directly  connected  to 
W'estinghouse  vertical  comjioutid  engines. 

Steam  is  supplied  by  four  250-hp  UabcockSc  W'ilcox  boilers 
equipped  w  ith  Roncy  mechanical  stokers,  and  condensation 
is  effected  by  means  of  a  W'orthington  elevated  jet  con- 
denser. Economizer  and  mechanical  draft  plant  supplies 
draft  and  heated  feed  water  for  the  boilers,  and  the  waste 
exhaust  from  auxiliary  engines  is  saved.  The  economizer 
is  of  the  circulating  type  and  heats  the  water  nearly  to  boiler 
temperature.  The  feed  pumps  are  of  the  Henry  R.  VVorth- 
ington  outside  end-packed  pressure  pattern,  ami  are  in 
duplicate.  The  piping  of  the  station  is  on  the  feeder  and 
main  principal,  and  any  section  of  pipe  can  lie  easily  iso- 
lated and  repaired.  All  valves  arc  of  outside  screw  and 
y<  ike  pattern,  even  to  the  smallest  drip  valves,  and  are  fur- 
nished by  the  Chapman  Valve  Manufacturing  Company, 

The  switchlioard  is  of  the  regular  W'estinghouse  type, 
and,  as  at  present  installed,  appears  as  two  boards,  but  when 
the  power  hottSC  is  extended  the  l>oard  will  he  continuous 
and  fill  the  gap  in  the  alcove  shown  in  thejilan  of  the  power 
station,  which  will  he  found  on  page  3. 

Direct  current  is  generated  at  a  pressure  of  650  volts,  and 
is  fed  directly  to  the  third  rail  through  two  panels,  one  con-. 
Meeting  with  the  rail  toward  Muskegon  and  the  other  reach- 
ing toward  Grand  Rapids,  the  arrangement  of  feeders  being 
such  that  if  the  circuit  in  one  direction  is  in  trouble  it  may 
Ik-  cut  out  without  interfering  with  the  other  section. 


except  to  test  it  for  assurance  that  it  is  ready  for  service. 
Tin-  transformers  raise  the  voltage  from  370  volts  to  10.500 
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volts,  and  transmit  it  directly  in  the  substations  at  Coopers* 
ville  and  Walker,  where  it  is  reduced  and  converted  for 





CROSS  SECTION  OF  THE  POWER  HOUSE 

Alternating  current  is  taken  from  the  bus  bars  through  a  feeding  to  the  low  tension  circuits.  The  standard  high  ten- 
bank  of  raising  transformers.  One  s]»are  transformer,  ston  construction,  and  also  the  trolley  construction  in  the 
which  was  installed  for  emergencies,  has  never  been  used     public  streets  in  Coopersville  and  the  terminal  towns,  are 
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■town  in  the  detail  on  this  page.  The  standard  construction  ment  of  the  circuits  is  illustrated  on  this  page,  together  with 
of  a  farm  nr  highway  crossing  with  third  rail  is  shown  on     the  schedule  and  low-tension  drop  in  voltage. 


DfcTAIt.S  OF  OV(:RHI!AD  CONSTRUCTION 


page  4.  Connections  at  each  highway  crossing  are  made  Interior  views  are  shown  of  the  engine  and  lmilcr  rooms 
with  two  500.000-cm  copper  cables,   the  general  arrange-     on  pages  1  and  2,  and  an  exterior  view  of  the  power  house 
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on  page  2.  The  sub-stations  are  of  brick,  iron  and  tile 
throughout,  and  have  been  carefully  arranged.  General 
views  of  the  exterior  of  the  Walker  and  Coopcrsville  sub- 


TYPICAL  PASSENGER  COACH 


stations,  as  they  appeared  during  con  M  ruction,  are  shown. 
"l"hc  surroundings  have  liecn  somewhat  improved"  since 
these  pictures  were  taken. 

The  details  of  the  arrangement  of  the  apparatus  in  1  lie 


rant  the  separation  of  the  freight  business  from  the  pas- 
senger business. 

The  rolling  stuck  consists  of  fifteen  passenger  coaches, 
three  express  cars  and  one  work  car.  The 
|w<scngcr  cars  are  each  52  ft.  in  length  and 
8  ft.  y  ins.  in  width,  and  the  bodiei  were 
built  b>  the  Harney  &  Smith  Car  Company, 
of  Dayton,  They  are  finished  in  white  oak, 
medium  grade,  with  plate  glass  windows. 
Each  car  contains  twenty-eight  double 
seats.  The  seats  are  upholstered  in  red 
plinth  and  are  arranged  to  be  non-reversible, 
luich  car  is  equipped  with  a  telephone  and 
extension  cord  which  may  be  plugged  into 
cast-in  in  telephone  jacks  at  all  sidings  and 
important  points,  while  in  event  of  trouble 
on  the  line  connections  can  be  made 
promptly  to  the  telephone  circuit  by  means 
of  pole  and  cords  provided.  Space  is  al- 
lowed for  the  accommodation  of  a  consid- 
erable amount  of  hand  baggage  without 
crowding.  The  cars  are  divided  so  that 
the  forward  twelve  scats  max  be  Used  as  a  smoking  com- 
partment. The  smoking  compartment  is  ventilated  for- 
ward through  a  transom  by  a  peculiar  action  of  the  curved 
vestibule,  inducing  a  flow  of  air  from  the  main  body  of  the 


WHEEL  FIT 

towers  of  the  sub-stations  are  shown,  page  5.  b'.ach  sub- 
station is  provided  with  sufficient  space  to  accommodate 
three  rotarics,  two  being  placed  in  the  initial  installation. 
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Combined  freight  and  passenger  stations  have  been  pro- 
vided in  all  towns  and  villages  except  at  the  terminals, 
where  the  patronage  has  been  considered  sufficient  to  «;ir- 


car  through  the  smoking  room  anil  vestibule  to  the  ex- 
ternal air.  The  cars  are  warmed  by  electric  heaters.  The 
trucks  were  furnished  hv  the  Haldwin  Locomotive  Works 
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and  represent  a  high  standard  of  practice  for  electric  rail- 
way service.  The  motor  truck  wheels  are  steel  tires,  while 
the  leading  truck  wheels  are  spoked  chilled  iron  wheel-. 


provided  with  a  detachable  snowplow  and  with  a  winding 
drum  and  motor  for  use  in  pile-driving,  pulling  cars  on 
the  track  or  for  other  work  where  great  pulling  capacity 
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EXPRESS  CAR 
enger  car  consists  of 


The  motor  equipment  of  each 
twi 
are 

plied  to  the  rear  truck 

The  express  cars  are  45  ft.  in  length  and  X  ft.  g  ins.  in 
width,  and  are  each  equipped  with  two  75-hp  motors.  They 


50- C  Wc»i  inghousc,  150  hp  capacity.  These  motors 
arried  by  (iibbs  suspension  and  both  motors  arc  ap- 


is required.  This  car 
is  equipped  with  four 
Westinghouse  No.  76 
motors,  and  is  capable 
of  a  sustained  speed  of 
upward  of  a  mile  a 
minute  on  the  line. 

The  standard  sec- 
tions of  the  lire  for  the 
three  classes  of  equip- 
ment are  illustrated  on 
ss  ami  construction  cars  are 
ire  equipped  with  Wcsting- 


..  am  


l>age  7.  and  details  of  the  expn 
show  n  on  this  page.  All  cars 
house  air  brakes. 

A  car  shop  ami  storage  building  is  situated  at  Fruitport 
near  the  power  house,  and  an  exterior  view  and  CTOSJ  sec- 
tion are  given  on  page  >>.    Half  of  the  building  is  devoted 

to  the  shop  and  the  bal- 
ance to  storage.  A  fire 
wall  18  ins.  thick,  with 
heavy  pilaster,  rises 
through  the  building  to 
separate  the  storage 
from  the  shop  space. 
The  trusses  are  of  iron 
and  the  roof  is  of  3-in. 
planking  tarred  and 
covered    with  gravel. 
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have  electric  heaters.  The  trucks  arc  of  the  Harney  S: 
Smith  class  R,  The  cars  are  provided  with  large  side 
doors  and  large  double  doors  in  the  rear  for  loading 
scenery 

The  tool,  or  construction,  car  is  30  ft.  in  length  and  is 


The  tracks  in  the  shop  portion  are  served  by  two  traveling 
cranes,  inch  crane  having  two  trolley  hoists  so  arranged 
that  one  crane  can  lift  a  car  body  and  thus  permit  the  re- 
moval of  the  motor  from  the  truck  or  the  substitution  of 
another  truck  when  desired. 
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The  shop  is  equipped  with  a  long  skeleton  pit,  but  no 
heavy  lifting  is  done,  the  pit  being  used  (or  purposes  of 
inspection  and  cleaning  only.  The  shop  equipment  con- 
sists of  a  60-in.  universal  radial  drill,  24-in.  drill  press,  u 
sensitive  drill,  a  lathe  with  12-in.  swing  and  6  ft.  between 
centers  anil  a  larger  double-spindle  lathe  12  ft,  between 


Methods  for  Heavy  Electric  Traction 


CAR  HOUSE  AND  SHOPS  AT  FRUITPORT 

centers  of  a  suitable  size  to  handle  any  machinery  <>n  the 
road.  In  addition  to  this,  there  is  a  N'iles  wheel  press  and 
an  )8-in.  shaper. 

The  blacksmith  shop  is  in  the  end  of  the  main  repair  shop, 
partly  separated  by  a  curtain  to  prevent  drifting  of  sul- 
phurous gases  which 
may  escape  from  the 
forgo.  The  armature- 
winding  room,  stock 
room,  with  bins  for  the 
supply  of  salt  and  sand, 
are  provided,  and  arc 
served  by  an  overhead 
traveler  and  trolley  in 

the  front  of  the  building,  and  in  the  corner  of  the  shop  is  the 
office  of  the  master  mechanic.  Above  this  are  the  men's 
quarters,  provided  with  lavatory,  toilet  facilities  and  with 
expanded  metal  lockers. 

The  road  began  carrying  passengers  in  February,  and 
has  hcen  doing  a  good  business  from  the  start.  Freight 


UV  LOUIS  BULL.  1'H.  D. 

I  have  read  with  great  interest  lluber's  proposition  for 
the  conversion  of  trunk  lines  to  electric  traction.  It  is  not 
altogether  new,  for  the  essential  part  of  the 
project  was  set  forth  by  Ix-onard  in  1894, 
nor  can  it  be  called  by  any  stretch  of  the 
imagination  simple:  but  it  has  been  care- 
fully worked  out  as  is  Iferr  lluber's  wont, 
and  must  receive  serious  consideration.  It 
differs  from  Leonard's  scheme  mainly  in 
the  use  of  a  high-voltage  working  conduc- 
tor, which  has  heretofore  been  many  times 
suggested,  and  which  is  obviously  neces- 
sary to  economy.  The  burden  of  fixed 
charges  must  always  be  great  in  any  sys- 
tem that  uses  low-voltage  working  con- 
ductors, and  since  it  is  well  known  that  cur- 
rent can  be  taken  off  high-pressure  conduc- 
tors without  material  difficulty,  there  is  no 
good  reason  why  they  should  not  l>c  used 
in  any  case  where  the  weight  of  the  trans- 
former on  the  moving  car  is  not  objection- 
able. The  present  scheme  I  had  occasion  to 
refer  to  casually  on  page  382  of  my  "Power 
Distribution  for  Electric  Railways,"  and  I  see  no  reason 
now  to  change  the  opinion  there  expressed. 

There  is  no  doubt  whatever  that  continuous-current 
motors,  particularly  with  the  Leonard  control,  which  is  very 
readily  applied  to  the  case  in  hand,  give  far  more  exact  and 
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efficient  Speed  regulation  than  has  yet  been  attained  with 
any  form  of  alternating  motor.  It  may  turn  out  that  the 
Ganz  concatenated  system  will  secure  ample  regulation  at 
a  good  efficiency,  but  it  certainly  cannot  do  any  ln-tter  than 
an  ordinary  series  parallel  control,  which,  however,  is  good 
enough. 


1 

1  (i  n 

■>  _ 

1 

-  ~) 

-•J 

■t  • 
»« 

■| 

n* 

1— fc-a 

5/VvJi 

m  m — — f|  1 


*  — -  n          -  »j 


IfBMII 

CROSS  SECTION  OF  SHOP  AND  CAR  SHED 


service  has  only  been  in  operation  a  few  weeks,  and  is  still 
considerably  hampered  by  lack  of  terminal  facilities  in 
(•rand  Rapids  and  Muskegon,  where  unavoidable  delays 
have  been  encountered. 

The  road  was  designed  and  constructed  throughout  by 
VVcstinghouse,  Church.  Kerr  &  Co.,  who  located  the  line 
and  conducted  the  negotiations  for  the  right  of  .way. 


The  real  point  of  lluber's  work  lies  in  the  use  of  a  single- 
phase  current  and  a  single-working  conductor  to  avoid  the 
complication  of  polyphase-working  conductor.  The  price 
paid  for  this  is  ( t )  inability  to  use  alternating  motors,  if 
one  wanted  them,  and  (a)  the  complication  and  loss  of 
efficiency  entailed  by  a  motor  generator  or  rotary  converter 
on  the  car.   That  this  is  a  complication  there  is  no  doubt, 


Digitized  by  Google 


IO 


STREET  RAILWAY  JOURNAL. 


I Vou  XX.  No.  i 


ami  it  must  ;ul<l  materially  to  the  weight  and  cost  anil  also 
lower  the  efficiency  by  to  per  cent  or  >•>.  tlubcr's  figures 
show  small  apparent  extra  weight,  hut,  since  polyphase 
motors  can  be  made  as  light  as  or  lighter  than  continuous- 
current  motors  of  similar  output  ami  efficiency,  it  need.-,  no 
argument  to  show  that  the  total  w  eight  of  the  motor  genera- 
tor or  rotary  converter  is  added  dead  weight  whatever  it 
may  be.  t  >t  course,  if  weight  is  needed  to  give  adhesion, 
well  anil  good,  but  a  motor  generator  is  an  expensive  form 
of  ballast. 

I  hope  that  Ilerr  Iluhcr  will  have  an  opportunity  ere 
long  to  put  bi>  locomotive  into  regular  service  and  give  the 
scheme  a  trial.  It  certainly  will  give  excellent  speed  regula- 
tion and  a  very  simple  system  of  working  conductors,  but 
whether  this  gain  is  worth  the  price  of  admission  is,  in  my 
opinion,  rather  open  to  question,  liranlcd  that  the  speed 
control  is  necessary  and  cannot  he  obtained  with  polyphase 
motors,  it  still  seems  to  me  doubtful  whether  the  single- 
phase  system  is  advisable  for  a  general  system. 

Personally,  I  would  rather  pin  my  faith  to  polyphase- 
working  conductors,  for  I  think  the  gain  in  capacity  ami 
efficiency  of  the  rotary  converters  if  it  were  considered  de- 
sirable to  hire  continuous  current  for  freight  locomotives, 
the  lessened  loss  in  the  Conductors,  and  the  ability  to  use 
polyphase  motors  for  certain  classes  of  service,  rather  (Hit- 
weigh  the  objections  to  a  polyphase  trolley  system.  In 
equipping  a  road  with  polyphase-working  conductors  one 
would  gain  the  power  to  use  induction  motors  while  im- 
proving the  conditions  for  o(>erating  continuous  current 
ones.  The  Zossen  experiments  seem  conclusive  on  the  prac- 
ticability of  polyphase-trolley  lines,  and  experience  should 
secure  entire  reliability  in  such  service. 

However,  I  trust  the  Iluhcr  plan  will  be  given  a  g<«>d 
trial,  for  it  is  singularly  easy  to  apply,  and  anything  that 
will  improve  the  chances  of  electric  traction  for  a  lair  test 
on  large  railway  work  is  worthy  of  encouragement.  At 
present  there  is  an  enormous  corporate  inertia  to  overcome, 
and  the  art  is  making  painfully  slow  headway. 

 «♦>  — 

Electric  Interurban  Lines  in  Northern  Illinois 


While  a  map  of  Northern  Illinois  showing  the  electric 
interurban  lines  does  not  by  any  means  present  such  a  net- 
work as  similar  maps  of  Ohio  or  Southeastern  Michigan,  it 
discloses  the  beginning  of  a  healthy  growth.  Perhaps  one 
reason  the  accompanying  map  of  .Northern  Illinois  docs 
not  show  a  greater  network  as  compared  with  some  maps 
that  have  been  published  of  other  States  is  that  it  shows 
only  the  roads  actually  in  operation  or  under  construction, 
or  so  far  along  in  organization  as  to  l>c  practically  in  the 
beginning  of  the  construction  period  and  hence  almost  as- 
sured. A  map  «>f  all  the  proposed  electric  interurban  lines 
in  Indiana,  Illinois  and  Iowa  would  Ik-  almost  as  complex 
as  a  map  of  the  present  steam  roads  in  these  States,  lwcause 
they  have  been  a  most  active  field  of  lalior  for  the  electric 
interurban  promoter  for  the  last  twelve  months. 

Looking  at  the  accompanying  map  of  Northern  Illinois 
we  sec  that  the  only  region  which  has  anything  near  ap- 
proaching a  network  of  electric  interurlian  lines  is  that  just 
west  of  Chicago.  Strange  as  it  may  seem,  the  building  of 
interurlian  and  suburban  lines  has  never  progressed  as 
rapidly  in  the  neighlM>rho<Ml  of  Chicago  as  around  several 
much  smaller  Ohio  cities.  A  number  of  local  conditions 
have  been  responsible  for  this.  The  conqiantcs  already  in 
the  field  in  the  city  of  Chicago  have  not  seen  tit  to  extend 
their  operations  far  outside  of  the  city  limits.  The  steam 
road  suburban  service  in  various  directions  from  Chicago 
has  also  lieen  excellent  ami  has  tended  to  discourage  electric 


competition  until  very  recently.  Further  than  this,  it  is 
necessary  to  go  aliout  40  miles  in  any  direction  from  Chi- 
cago before  reaching  any  manufacturing  towns  large 
enough  to  tempt  capital  int.*  electric  interurban  railways. 
Franchises  in  the  ncighlK>rhood  of  such  a  large  city  were 
naturally  more  difficult  to  obtain  upon  reasonable  terms 
than  around  smaller  cities,  and  purchased  rights  of  way- 
were  expensive.  Steam  roads  doing  a  suburban  business, 
am!  hence  opposing  any  new  lines,  ami  village  councils  put- 
ting excessive  values  011  franchises,  have  been  discouraging 
elements.  Recently,  however,  the  lack  of  interurban  lines 
near  Chicago  is  being  rapidly  filled  in. 

The  most  notable  of  these  roads,  as  well  as  the  latest  to 
lie  constructed,  is  the  Aurora,  Elgin  &  Chicago  Railway 
(No.  10  011  the  map  I,  a  complete  map  of  which  was  given 
in  the  STKKL1  Railway  Joi  rnal  of  Feb.  1,  1902.  This 
load,  which  is  almosi  ready  to  begin  operation,  will  prob- 
acy I*.-  the  finest  example  of  high-speed  electric  interurban 
service  to  Ik-  found  in  the  world.  Something  like  40  miles 
an  hour  average  schedule  speed,  including  stops,  is  ex- 
pected, and  the  running  time  from  Aurora,  39  miles,  to 
Chicago,  using  the  Metropolitan  W  est  Side  Elevated  Raii- 
iv ay  1  r  1  itra  10  10  tin  cii  1 .  will  pn  l  ablj  b  MM  bout  and 
fifteen  minutes.  This  is  aliout  the  time  in  which  the  Chi- 
cago. Burlington  &  C/uincy  Railroad's  fastest  trains  deliver 
passengers  at  the  L'nioii  Depot.  Chicago,  which  is  some  dis- 
tance from  the  heart  of  the  city.  From  Wlu-aton  to  Chi- 
cago this  line  is  double  tracked  and  will  serve  a  good  line 
of  suburban  towns,  paralleling  two  steam  roads.  The 
Pomcroy  Mandlchaum  Syndicate  at  Cleveland  is  l>chind 
this  enterprise,  Will  Christy,  of  Akron,  Ohio,  being  gen- 
eral manager,  and,  with  his  assistant,  W.  E.  Davis,  re- 
sponsible for  the  many  excellent  engineering  features  in- 
corporated in  this  road.  The  population  of  cities  and  towns 
which  will  be  served  by  tins  system,  according  to  the  cen- 
sus of  1900  I  from  which  all  the  population  figures  given  in 
this  article  are  obtained),  is  as  follows:  Chicago,  1,698,- 
575;  Oak  Park,  7500;  River  Forest,  1530;  Maywood. 4532 : 
Melrose  Park,  259-';  Ehnhurst,  1728;  Lombard,  590;  Clen- 
ellyn,  793;  Wheaton.  .'345.  The  population  of  the  Fox 
River  towns  forming  the  western  terminals  of  this  road  is 
given  in  the  following  paragraph  under  the  Elgin,  Aurora 
&  Southern  Traction  Coni|iany.  which  will  operate  its  sys- 
tem in  conjunction  with  the  Aurora,  Elgin  &  Chicago  Rail- 
way, as  it  is  controlled  by  the  same  capitalists.  The  same 
|K>wer  house  w  ill  also  supply  both  sy  stems. 

The  Elgin,  Aurora  S.uthern  Traction  Company  (tt) 
connects  a  number  of  good  manufacturing  towns  located 
up  and  down  the  Fox  River  \  alley  for  a  distance  of  about 
40  miles.  The  present  system  is  a  consolidation  of  several 
roads.  This  |K>pulotis  pox  River  Valley  was  among  the 
first  in  Illinois  to  enjoy  the  benefits  of  an  electric  interurban 
sy  stem.  Beginning  at  the  northern  end  of  the  line  there  is 
Carpentcrsville.  with  a  population  of  1002:  Dundee,  2765: 
Elgin,  22^33;  St.  Charles,  2075:  Geneva,  2440. ;  Batavia. 
3X71  ;  Aurora,  24.147;  Oswego.  f>t8;  Yorkville,  840,  and 
Bristol,  427.  These  lines  up  and  down  the  Fox  River  have 
done  a  good  business  for  a  number  of  years.  W  ith  such  a 
large  population  scattered  along  the  river  within  a  com- 
paratively few  miles  it  was  natural  that  the  first  extensive 
interurban  building  in  Illinois  should  lie  done  in  this 
li  ckKty. 

The  first  interurban*  of  any  kind  in  the  State  were,  of 
course,  short.  That  from  Champaign  to  Urhana  0)  was 
of  this  class.  This  could  hardly  Ik-  called  a  true  interurlian 
railway,  however,  because  the  cities  of  Champaign  and 
I'rbana  were  joined  so  as  to  make  practically  one  town. 
This  line  is  operated  by  the  I'rbana  &  Champaign  Railway  , 
Gas  &  Electric  Company,  of  which  W.  B.  McKinlcy,  of 
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Champaign,  is  the  head,  lie  is  also  interested  in  many 
other  street  and  intcrurban  railway  projects.  Operation  is 
in  charge  of  H.  J.  I'cppcr.  The  population  of  Champaign 
in  191X)  was  9098,  that  of  Urbana  5728. 

Of  a  similar  nature  was  the  early  extension  of  the  Bloom- 
ington  city  lines  built  between  Bloomington  and  Normal. 
This  company  is  now  known  as  the  Bloomington  &  Normal 
Street  Railway  Company (2),  of  which  John  Eddy  is  the 
manager.  The  population  of  Bloomington  is  23.286  and 
that  of  Normal  3795.  The  State  Normal  Institute  at  Nor- 
mal helps  to  swell  the  traffic  between  the  two  towns. 

Rock  Island  and  Molinc  have  been  a  part  of  the  Tri-City 


of  l.akc  Michigan  north  of  Chicago  lwtwccn  Ivvanston,  the 
tirM  suburb  beyond  the  Chicago  city  limits,  and  Waukegan. 
The  name,  Chicago  &  Milwaukee  Electric  Railway  Com- 
pany, so  far  represents  only  the  ambitions  of  the  promoters. 
An  electric  line  has  l>een  built  from  Milwaukee  south  as  far 
as  Racine,  Wis.,  but  the  gap  between  Waukegan,  III.,  and 
Racine,  Wis.,  has  not  as  yet  been  filled.  From  Racine  to 
Waukegan  progress  has  been  blocked  for  several  years  by 
franchise  difficulties  in  Kenosha,  but  as  this  matter  has  re- 
cently been  straightened  out  there  is  prospect  that  the  con- 
necting link  between  Waukegan  and  Racine  will  soon  be 
built  by  a  company  of  which  B.  J.  Arnold,  of  Chicago,  is 


1.  Urbana  ft  Champaign  Railway.  Ga»  ft  Electric  C«n"paiiy 

2.  Hloomington  ft  Normal  Street  Railway  Company 
1  South  Chicago  City  Railway  Company. 

4  Chicago  Electric  traction  Company. 
6.  Chicago  ft  Milwaukee-  Electric  Railway  Company 
6  Chicago  ft  Milwaukee  Electric  Railroad  Company 
7-  Suburban  Railroad  Company. 

5  Chicago  *  Joliet  Kleetnc  Railway  Company. 
9.  Chicago  Consolidated  Traction  Company. 

10.  Aurora.  Elgin  ft  Chicago  Railway  Company. 

11.  Elgin,  Aurora  ft  Southern  Traction  Company, 

DEVELOPMENT  OP  ELECTRIC  INTERl  RBAN  RAILWAY  SERVICE  IN  NORTHERN  ILLINOIS 

Railway  Company  system  (18)  for  many  years.    This  president.    One  can  then  ride  by  electric  car  the  86  miles 

company  operates  in  and  lx-tween  Davenport.  Ia..  Rock  from  Chicago  to  Milwaukee.   The  present  lines,  however. 

Island  and  Molinc,  III.  are  not  built  for  very  high  tpecd.  but  are  suited  only  to  local 

These  short  lines  just  enumerated  were,  however,  so  travel  and  passengers  from  suburban  towns  to  whom  time 

short  that  it  may  be  truly  said  that  the  first  real  extensive  is  no  great  object.   The  road  fills  an  important  place  as  to 

intcrurban  building  in  the  State  was  that  l>etween  Aurora  local  transportation,  however,  as  will  be  explained  later, 

and  Elgin,  in  the  Fox  River  Valley,  before  mentioned.  It  is  not  unlikely  that  some  day  a  high-speed  frequent-serv- 

After  the  Fox  River  roads,  the  next  long  line  to  1>egin  ice  electric  railway  between  Chicago  and  Milwaukee  and 

operation  was  the  Chicago  &  Milwaukee  Electric  Railway  the  principal  intermediate  cities  will  lie  constructed.  The 

(5),  which  occupies  a  magnificent  territory  along  the  shore  only  thing  that  could  prevent  such  a  line  being  built  would 


H  I  It- k.ilt>  Sycamore  Electric  Company. 

I*  Kockford  ft  tlclndcrr  Electric  Railway 

14-  <  >ncai<...  Harvard  Ik  Geneva  Like  R.ill»ay  Oimpmy 

IS.  Illinois  Valley  Railroad  Company, 

lfi  Prima  .V  I'rkin  Terminal  Railway  Company. 

17.  People's  Traction  Company. 

IV  Tri  City  Railway  Company. 

1*.  Rnckiord.  Ileloit  ft  Janeivillc-  Railroad 

2(1  Rotklord  ft  l-'reeport  Electric  Railway 

21.  Aurora.  PcKalb  ft  Rnckford  Traclion 

«  lllmi>i«  Valley  Traction  Company. 
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lie  the  adoption  of  electric  traction  by  the  two  steam  roads 
which  now  run  several  fast  trains  daily  between  the  two 
cities,  but  which  would  surely  have  to  yield  the  cream  of 
traffic  to  an  electric  road  offering  fast  and  more  frcmicut 
train  service  and  freedom  from  soot  and  cinders. 

One  notable  thing  about  the  present  electric  road  from 
Evanston  along  the  north  shore  to  W  aukegan  is  that  while 
it  is  not  a  high-speed  line  (the  maximum  Speed  of  cars  be- 
ing  24  miles  per  hour  on  the  level  )  it  captures  not  only  a 
large  part  of  the  local  business  between  suburbs,  but  also 
many  of  those  passengers  who  are  bound  for  Chicago  and 
w  ho  take  the  electric  road  to  Evanston  or  sonic  other  con- 
venient steam-road  station  at  which  the  train  service  is 
more  frequent  than  at  other  stations  along  the  line  of  the 
steam  road.  The  trouble  of  changing  cars  at  Kvanston  is 
met  by  the  cheaper  fare  on  the  electric  road  and  the  fact 
that  the  cars  stop  tor  passengers  at  any  street  crossing, 
while  the  steam  road  depot  may  be  a  mile  or  more  distant. 
From  Lake  111  11  ft,  on  this  road,  a  branch  road  (6,1  6  miles 
long  to  Libertyville  is  being  built  this  summer  to  get  the 
lake-resort  traffic  from  the  inland  lakes  from  that  region. 

The  populations  of  the  towns  traversed  by  the  Chicago 
&  Milwaukee  Electric  Railway  are  as  follows:  Evanston, 
19.259;  Winnctka.  1X33;  VVilmette,  2300;  Glencoc.  Io_»o; 
Ravinia,  75;  Highland  Park.  2806:  Highwood,  750;  Fort 
Sheridan,  1575;  Lake  Foust,  2215;  Lake  Bluff,  490;  North 
Chicago,  1150;  W'aukcgan,  9426. 

The  larger  towns  in  Northern  Illinois  are  found  scattered 
almosc  entirely  along  the  valleys  of  certain  larger  rivers. 
These  towns  were  originally  started  because  of  small  w  ater 
powers  to  be  found  along  these  rivers  at  the  points  where 
Uie  various  towns  were  located.  It  is  therefore  natural  that 
some  of  the  important  interurbans  should  follow  these 
river  valleys,  not  for  civil  engineering  reasons,  but  because 
the  population  of  the  towns  justify  the  location  of  the  in- 
terurbans. Next  after  the  Fox  River  Valley  in  importance 
as  an  interurban  center  the  present  prospects  arc  that  the 
Rock  and  Illinois  Rivers  will  come  next.  Rockford  is  des- 
tined to  be  the  most  important  interurban  town  in  the 
northern  central  part  of  Illinois. 

The  Rockford  &•  Bclviderc  Railway  (13)  has  been  built 
by  the  same  interests  that  control  the  Rockford  Railway 
Light  &  Power  Company,  of  which  R.  N.  Baylies,  of  Chi- 
cago, is  president,  and  T.  M,  Ellis,  of  Rockford,  is  man- 
ager. The  same  people  have  surveyed  a  line  from  Rock- 
ford to  Freeport  (20).  The  population  of  Rockford,  which 
is  called  the  "Ijowell  of  the  West"  cm  account  of  its  exten- 
sive factories,  is  31.051,  and  that  of  Belvidere  is  6937. 

Running  north  from  Rockford  is  the  Rockford,  Beloit 
&  Janesville  Railway  (n)l  soon  to  lx-  in  operation  from 
Beloit.  Wis.,  to  Rockford.  III.  Its  northern  terminus  is 
to  be  Janesville.  Wis.  This  is  a  road  in  which  the  Pome- 
roy-Mandclbaum  Syndicate,  of  Cleveland,  is  interested, 
and  of  which  Will  Christy  is  president.  The  construction 
is  under  the  immediate  charge  of  G,  W.  Knox,  consulting 
engineer,  of  Chicago. 

It  is  likely  that  l>eforc  many  years  there  will  be  a  con- 
tinuous chain  of  electric  interurban  lines  from  Chicago  to 
Joliet.  and  thence  through  Morris.  Marseilles,  Ottawa,  La- 
Sallc,  Peru  to  Princeton,  thus  joining  Chicago  w  ith  an  im- 
portant set  of  towns  along  the  Illinois  River. 

From  Chicago  to  Joliet.  the  Joliet  Electric  Railway  (81 
has  now  been  giving  service  for  over  a  year.  This  road  in 
the  main  follows  the  highway,  and  the  route  of  the  famous 
Chicago  drainage  canal.  Unfortunately  this  company's 
terminal  connections  in  Chicago  at  present  are  such  that  a 
large  part  of  the  time  1>etwccn  Chicago  and  Joliet  is  taken 
up  within  the  city  limits  of  Chicago.  This  company  is  con- 
trolled by  the  American  Railways  Company,  of  Philadel- 
phia. F.  E.  Fisher,  of  Joliet.  being  general  manager.  The 
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]H.pulation  of  Juliet  is  29,353.  The  population  of  the  inter- 
mediate towns  is  as  follows  :  Lockport ,  2050. ;  Romeo,  113: 
Lcmont  2440;  W  illow  Springs,  if>3;  Summit,  547. 

The  Illinois  Valley  Railroad  Company  (15)  of  Ottawa  is 
building  a  line  6  miles  between  Ottawa  (population  10,588) 
and  Marseilles  (population  2559).  W  eston  Bros.,  of  Chi- 
cago, an-  engineering  and  supervising  this  work.  The  offi- 
cers of  this  company  are  men  interested  in  the  Ottawa  Rail- 
way, Light  &  Power  Company,  of  which  L  Wr.  Hess  is 
general  manager. 

Further  down  the  Illinois  Valley  is  the  Peoria  &  Pekin 
Terminal  Railway  (  161,  giving  an  electric  service  between 
Peoria  and  Pekin,  and  also  operating  a  numl>er  of  miles  of 
steam  road  around  these  two  cities.  L.  E.  Myers,  of  Chi- 
cago, is  the  general  manager  of  the  road.  The  |*>pulation 
of  Peoria  is  50.100;  that  of  Pekin  84211. 

T!h-  People's  Traction  Company  (17),  of  tialesburg,  is 
considering  a  line  from  tialesburg  south  to  Abington. 
(ialesburg  has  a  population  <>f  18,607,  and  Abington  2022. 
The  Chicago,  Harvard  &  Lake  <  ieneva  Like  Railway  (14) 
has  a  line  10; -•  miles  long  lrom  Harvard,  111.,  north  to  Lake 
(ieneva.  Wis.  Further  details  of  this  road  were  given  in 
the  Street  Railway  Joirnal  of  June  7,  1902.  H.  T. 
Windsor,  of  Walworth,  Wis.,  is  general  manager.  Its  chief 
business  is  thai  of  taking  passengers  from  Harvard  on  the 
Chicago  &  Northwestern  road  to  the  southern  shore  of 
Lake  (ieneva.  in  Wisconsin,  and  a  freight  business  in  which 
it  exchanges  cars  with  steam  roads. 

The  Chicago  Consolidated  Traction  Company  (9) 
reaches  as  far  north  as  Evanston,  and  as  far  west  as  Mel- 
rosc  Park,  with  its  regular  street  railway  service,  which 
covers  all  the  outlying  parts  of  the  north  and  west  sides 
of  the  city. 

On  the  south  side  of  Chicago,  the  South  Chicago  City- 
Railway  (3)  operates  the  Hammond.  Whiting*  East  Chi- 
cago Railway,  which  reaches  down  just  across  the  State 
line  to  Hammond,  tnd. 

The  Chicago  Electric  Traction  Company  (4)  is  another 
line  operating  in  the  city  of  Chicago  which  reaches  Mor- 
gan Park  (population  2329),  Blue  Island  (6114)  and 
Harvey  (5395),  to  the  southwest. 

The  Suburban  Railroad  Company  (7),  in  connection 
with  the  West  Side  Elevated  roads  of  Chicago,  gives  elec- 
tric service  to  l^aGrangc  and  intermediate  [Miints  along  the 
Chicago.  Burlington  &  Quinc>  Railroad.  This,  together 
with  the  coni|K-tition  of  elevated  and  surface  lines,  has 
caused  the  taking  off  of  miitc  a  number  of  the  Chicago, 
Bulington  it  Ouincv  suburlian  trains. 

A  short  line  is  under  construction.  6  miles,  from  IX-Kalb 
to  Sycamore.  'This  is  the  Dekalb,  Sycamore  Electric  Com- 
pany ( 121.  of  which  W.  B.  rihnann  is  president;  L.  Chal- 
decott,  secretary  and  treasurer:  John  W,  Cdidden,  superin- 
tendent. The  population  of  DcKalb  is  5004.  and  that  of 
Sycamore  3653. 

The  Aurora.  DcKalb  &  Rockford  Traction  Company 
(21)  is  preparing  to  build  from  Aurora,  northwest  through 
Kaneville,  DcKalb  and  Kirkland  to  Rockford.  That  be- 
tween Aurora  and  DcKalb  will  be  built  first.  W.  D.  Ball, 
of  Chicago,  is  consulting  engineer.  The  company  is  backed 
by  a  syndicate  composed  of  V  \.  Watkins  and  William 
George,  of  Aurora:  R.  S.  Vivian  and  G.  B  Shaw,  of  the 
American  Trust  &•  Savings  Bank,  of  Chicago. 

An  important  road  joining  the  Illinois  valley  chain  of 
cities  is  the  Illinois  Valley  Traction  Company  (22).  which 
is  building  from  Ottawa  (  population  10.588)  west,  through 
Utica  ( I150L  I^aSallc  (10,446),  Peru  (6863),  Spring  Val- 
ley (6214).  Ladd  (13241.  Scatonville  (<)<x)>,  and  Hollo- 
way  (207).  to  Princeton  (4O-T0-  This  is  one  of  the  Port- 
land Syndicate  roads,  of  which  W.  B.  McKinlcy.  of  Giam- 
paign,  111.,  is  president. 
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Collectors  for  Heavy  Traction 

BY  GEORGE  T.  HANOI  ETT 

When  an  electric  car  or  system  of  cars  requires  mure 
than  amps,  for  its  propulsion,  heating  and  lighting, 

the  problem  of  collecting  this  current  by  means  of  a 
movable  contact  begins  to  become  interesting,  and  the 


gers  on  account  of  tunnels  which  cannot  be  adequately 
ventilated  for  numerous  reasons.  The  entrance  of  great 
railway  systems  into  the  large  cities  present  most  for- 
midable problems  which  usually  involve  all  of  these  ob- 
jections with  reference  to  steam.  The  increasing  traffic 
has  aggravated  the  conditions  to  such  an  extent  as  to 
compel  the  adoption  of  electricity  in  several  notable  cases, 
and  experience  gained  in  these  cases  will  serve  as  a  prece- 
dent for  future  enterprises.  It  is,  therefore,  not  inappro- 
priate to  consider  the  problem  of  collecting  current  and 
discussing  its  possibilities,  for  it  constitutes  one  of  the 
problems,  and  perhaps  not  the  least,  which  will  require 
satisfactory  solution  before  electric  traction  can  be  adopted 
for  any  of  these  purposes, 

The  Overhead  trolley  is  of  course  inadequate.  Its  limit 
has  tx-eii  reached  in  suburban  and  intcrurban 
traffic  with  heavy  equipments  of  from  300  hp 
down,  liven  with  two  trolleys  under  favorable 
conditions  it  becomes  difficult  to  collect  all  of  the 
current  that  can  l>e  supplied  through  a  0000 
trolley  wire,  and  it  is  practically  impossible  to 
do  so  in  case  of  a  sleet  storm.   Heyond  this  point 
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necessity  for  its  careful  consideration  increases  with  the  the  heavy  overhead  contacts  and  correspondingly  heavy 
amount  of  current  to  be  collected.  overhead  si  met  urc  become  items  of  such  great  expense  that 

The  heaviest  instances  of  electric  traction  usually  coin-     recourse  must  be  bad  to  the  third  rail. 


prise  situations  which  have  been  previously  handled  by 
means  of  steam,  but  where  the  latter  form  of  motive  power 


The  third  rail  in  the  open  air  on  an  elevated  structure  is 
a  proved  success,  and  no  difficult)  is  found  in  collecting 


DETAILS  OR  CONTACT  SHOE  ON  HP.Rl.IN  ELEVATED  AND  UNDERGROUND  ELECTRIC  RAILWAY 


has  become  inadequate,  cither  by  reason  of  its  inability  to 
accelerate  the  trains  sufficiently  to  make  a  rapid  schedule 
possible  in  congested  sections  or  because  the  noise,  smoke 
and  steam  have  become  objectionable  to  the  tenants  of  the 
rapidly  increasing  number  of  buildings  along  the  line  of 
travel,  or  positively  unendurable  to  employees  and  patten- 


current  from  300  amps,  to  500  amps,  with  a  shoe  weighing 
from  15  lbs.  to  25  lbs.,  and  dependent  inr  its  contact 
upon  its  weight.  These  shoes  are  usually  suspended  by 
•wo  links  and  carry  a  flexible  connection  bolted  fast  to  the 
-hoc  itself.  Such  shins  usually  operate  on  third  rails 
having  a  clearance  above  the  tread  rail  of  from  1 J  ins.  to 
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3  ins.  A  shoe  of  this  class  is  illustrated  herewith,  a  side 
elevation  plan,  end  elevation  and  link  and  linkpin  details 
being  included. 

An  interesting  modification  of  the  shoe  commonly  used 
on  German  railways  is  illustrated  <>n  the  preceding  page. 
In  this  case  the  shoe  is  supported  in  toggle  amis,  which 
are  somewhat  longer  than  those  in  common  use  in  the 
United  States,  and  the  shoe  itself  is  provided  with  a  switch 
which  drops  to  an  open  position  whenever  for  any  reason 
the  shoe  drops  below  any  predetermined  level.  This  i,  a 
valuable  feature,  for  it  can  he  so  set  as  to  make  the  shoe 
itself  dead  whenever  it  leaves  the  live  rail,  even  if  other 
shoes  on  the  same  car  are  in  contact.  In  work  of  this,  kind 
the  shoe,  having  cleared  the  live  rail  ami  traveling  by  sim- 
ply hanging  from  the  truck,  is  likely  to  encounter  grounded 
metal  or  to  lie  touched  by  an  individual,  and  \>\  this  simple 
device  serious  arcs  or  shocks  arc  avoided.  It  is  a  device 
which  might  he  profitably  adopted  in  this  country. 

It  must  he  appreciated  that  shoe  clearance  is  a  most 
important  matter  to  consider.  It  is  plain  that  if  the  shoe 
strikes  any  grounded  metal  the  result  is  a  formidable  short 
circuit,  which,  besides  throwing  circuit  breakers  and  pos- 
sibly setting  woodwork  on  tire,  has  a  very  damaging  effect 
if  it  occurs  in  full  view  of  a  station  full  of  passengers.  It 
must  m  t  In'  •  ml;,  tteu  i'i.it  t'f  public  ii  u. I  . !  i  trkity 
an  exceedingly  powerful  and  destructive  agency,  and  that 
there  is  still  considerable  mystery  about  its  manifestations, 
far  as  the  majority  oi  people  are  concerned;  tluv  look 
upon  it  as  being  chained  and  brought  into  useful  servii  e . 
by  the  strongest  means  and  requiring  the  utmost  ingenuity 
of  man.  and  Under  the  circumstances  it  is  not  to  be  won- 
dered if  pyrotechnic  exhibitions  of  this  character  are  re- 
garded as  a  frantic  attempt  cf  a  caged  monster  to  break 
loose  and  sweep  the  locality  with  devastation.  Any  such 
occurrence  is  therefore  not  calculated  to  inspire  confidence 
and  increase  traffic  The  writer  may  be  charged  with  in- 
dulging in  a  little  romance  in  the  foregoing  para  graph,  but 
the  words  are  based  upon  actual  experience,  under  cir- 
cumstances favorable  for  learning  public  opinion  of  such 
demonstrations. 

In  any  event  short  circuits  must  lie  avoided,  and  due 
regard  to  shoe  clearance  must  therefore  he  had.  The  shoe 
must  evidently  clear  the  tread  rail  by  a  reasonable  margin. 
It  must  also  clear  interlocking  mechanisms,  not  only  in 
their  final  but  in  their  intermediate  positions,  Oi  course  it 
is  easy  to  comply  with  these  requirements  in  the  case  of 
elevated  work  or  light  interurban  work  by  raising  the  third 
rail  about  3  ins.  or  4  ins.  above  the  tread  rail,  but  when 
a  trunk  line  problem  arises  an  inspection  of  clearance 
sheets  from  the  mechanical  department  will  show  that  the 
margin  is  very  narrow  indeed,  and  opportunities  for  raising 
the  third  rail  are  very  limited. 

The  bulky  cylinders  of  large  compound  freight  engines, 
the  projecting  floors  of  steel  coal  cars,  which  must,  by  the 
way.  be  considered  in  an  open  position,  and  numerous 
other  things  which  might  be  mentioned,  make  it  necessary 
to  keep  the  height  of  the  third  rail  down:  the  clearance 
underneath  the  cars  is  always  so  limited  that  it  is  impos- 
sible to  have  a  section  of  third  tail  between  the  tread  rails. 

With  a  margin  of  from  J  ins.  to  ins. — and  the  third 
rail  engineer  must  consider  himself  fortunate  if  he  secures 
as  much  as  this— it  is  plain  that  the  shoe  cannot  be  allowed 
to  drop  more  than  I  in.  below  the  level  of  the  third  rail, 
and  this  rail  must,  therefore,  be  set  so  that  in  no  place 
shall  it  be  lower  than  \  in.  from  the  level  its  surface  was 
designed  to  occupy.  If  this  Is  not  heeded  the  shoe  will  arc 
on  the  low  place  very  formidably  if  heavy  current  is  car- 
ried, and  this  will  result  in  burning  l«>th  the  rail  and  the 
shoe  so  badly  that  the  conditions  will  be  aggravated  when 


the  next  shoe  traverses  the  low  place.  In  heavy  locomo- 
tive work  these  arcs  arc  very  noisy  and  brilliant,  and  if  they 
occur  in  front  of  a  station  and,  perhaps,  set  the  platform  on 
fire  the  performance  is  not  reassuring  to  passengers. 

From  the  fort  going  it  will  be  easily  seen  that  in  a  third- 
rail  installation  among  other  requirements  the  following 
are  necessary : 

The  third  rail  must  not  be  so  high  that  there  will  be  any 
possibility  of  the  ironwork  of  the  moving  trains  striking 
it,  and  on  the  other  hand  it  must  not  be  so  low  that  there 
will  be  any  danger  of  the  shoe  on  the  motor  car  striking 
projecting  ironwork  in  the  trackway.  This  height  is  one 
of  the  most  difficult  problems  to  be  determined  and  re- 
quires s]K-cial  consideration. 

Closely  related  to  the  height  is  what  is  known  as  the 
third-rail  gage,  that  is  to  say,  the  distance  between  the 
centers  of  the  third  rail  and  the  nearest  tread  rail.  If  very 
near  the  tread  rail  the  third  rail  must  he  set  low  in  order  to 
clear  the  cars,  and  if  set  too  far  from  the  tread  rail  the  over- 
hanging shoe  structure  extends  so  far  from  the  track  it  is 
likelv  to  strike  switch  lamps,  signals  and  even  the  wall  of 
tunnels  or  the  girders  oi  bridges.  There  is  just  one  spot  on 
the  clearance  diagram  where  the  center  line  of  the  head 
of  the  third  rail  should  come,  which  is  locatable.  accord- 
ing to  the  conditions,  with  as  much  accuracy  and  precision 
as  is  the  center  of  a  circle. 

On  the  elevated  roads  cl-ar  of  mud.  dirt  or  dust  the 
third-rail  surface  can  be  kept  clean,  and  the  collection  of 
sufficient  current  with  a  shoe  of  moderate  weight  and 
dimensions  is  not  troublesome,  but  where  large  currents 
are  to  be  collected  from  third  rails  placed  on  the  ground  on 
roads  traversed  by  steam  trains  passing  through  damp 
tunnels  the  problem  is  by  110  means  as  easy.  In  the  case  of 
electric  locomotives  taking  from  uoo  amps  to  1500  amps 
maximum  in  such  locations,  the  least  dirt  or  rust  on  the 
third  rail  causes  terrific  arcs  at  the  shoe  and  corresponding 
heating:  and.  if  such  performances  continue  across  long 
stretches  of  track,  the  shoe  may  become  red  hot,  although 
weighing  from  50  lbs.  to  Go  lbs.  In  damp  tunnels  this 
is  particularly  the  case,  and  it  is  noticeable  that  if  the  rail 
is  left  UUtra versed  by  the  shoe  for  a  single  day  the  first  few 
runs  will  be  marked  by  excessive  arcing,  after  which,  when 
the  surface  of  the  rail  lias  been  cleaned  bv  the  friction,  this 
trouble  will  disappear.  The  deposit  from  steam  locomo- 
tives on  the  third  rail,  mixed  with  water,  seem  to  form  a 
peculiarly  suitable  substance  for  the  promotion  of  arcs.  It 
covers  the  third  rail  w  ith  a  crust  and  is  a  partial  conductor, 
and  when  vaporized  by  the  intense  heat  seems  to  lend  itself 
to  the  propagation  ami  intensification  of  the  arc  that  is 
formed.  Clay  or  earth,  on  the  other  hand,  such  as  accumu- 
lates cm  the  rail  in  cuts  and  places  where  excavations  have 
been  going  on,  does  not  act  :n  this  way.  as  its  refractory 
powers  seem  to  be  greater,  and  while  it  undoubtedly  does 
not  improve  the  contact  of  the  rail  and  shoes  it  does  not 
vaporize  and  lend  fuel  to  the  flame:  in  fact,  it  is  very 
striking  to  note  how  a  shoe  carrying  a  heavy  current  will 
sputter  savagely  on  traversing  a  little  moist  erust  of  de- 
posited cinders  in  a  tunnel,  and.  emerging  therefrom,  will 
ride  over  a  third  rail  covered  with  a  mass  of  earth  and  pro- 
duce scarcely  a  scintillation, 

A  glance  at  the  accompanying  half-tones  will  show  how 
serious  arcs  and  consequent  shoe-heating  enter  into  the 
problem.  The  photographs  from  which  the  cuts  were  made 
represent  pieces  of  slag  taken  from  a  shoe  carrying  from 
800  to  1000  amps,  and  traversing  a  dirtv  third  rail.  These 
pieces  of  slag  are  found  either  under  the  surface  of  the 
shoe,  therebv  spoiling  its  contact  w  ith  the  third  rail,  or  at- 
tached to  the  shoe  as  trailers,  and  consist  of  melted  iron 
particles  and  impurities  found  on  the  third  rail.  They 
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usually  get  white  hot,  throwing  off  scintillations  like  iron 
at  welding  heat.  If  proper  attention  is  not  paid  to  shoe 
contact  and  clean  surface  the  third-rail  shoe  becomes  little 
more  than  an  arc  furnace. 

The  conductivity  may  of  course  be  somewhat  increased 
by  making  the  shoe  of  copper  or  some  of  its  alloys.  From 
what  follows,  however,  it  will  be  seen  that  copper  or  brass 
will  not  stand  the  wear,  its  surface  tearing  to  pieces  very 
rapidly  under  the  heavy  friction  from  the  rough  surface, 
and  what  is  still  more  important  it  does  not  grind  through 
the  film  of  rust  and  dirt  and  secure  complete  contact  with 
the  rail  itself. 

In  one  case  with  which  the  writer  is  familiar  this  prob- 
lem has  been  satisfactorily  solved  by  the  use  of  a  heavy 
brass  shoe  with  a  renewable  steel  face,  held  thereto  by  a 
dove  tailed  joint,  the  conductivity  of  its  contacts  In-ing  rein- 
forced by  a  large  number  of  heavy  copper  rivets.  This 
combination  has  the  wearing  qualities  of  the  steel  and  the 
conductivity  of  the  copper  combined,  and  it  seems  to  be  the 
best  arrangement  that  has  yet  been  used. 

In  the  case  of  heavy  currents  it  is  necessary  to  have  the 
shoe  bear  heavily  on  the  rail  so  that  it  will  grind  itself  down 
to  a  metal  to  metal  contact  in  spite  of  all  dirt  and  ob- 
struction. If  the  shoe  is  too  light  it  will  ride  over  the 
particles  of  dirt,  ironing  them  down  on  to  the  third  rail. 
If  the  foreign  substances  arc  semi-conibicting.  as  in  the 


which  it  will  always  be  restored  by  springs  or  other  equal- 
izing devices. 

The  insulation  of  the  shoe  must  be  exceptionally  secure. 
The  breaking  down  of  the  insulation  between  the  shoe  and 
the  support  constitutes  a  peunanent  short  circuit  as  the 
current  traverses  the  third  rad  through  the  shoe  hanger  to 
the  truck  frame.  This  short  circuit  cannot  be  removed 
until  the  shoe  itself  has  been  removed  or  the  car  has  been 
drawn  off  the  third  rail  so  thai  the  shoe  hangers  clear. 

With  the  large  current  the  question  of  the  order  of  con- 
tact becomes  important.  If  two  plane  surfaces  are  pressed 
together  two  points  only  may  be  all  the  mechanical  con- 
tact that  obtains.  It  may  possibly  be  a  line  or  may  be 
several  points,  but  it  never  is  a  contact  throughout  the 
entire  surface.  As  such  surfaces  ride  one  upon  the  other 
these  points  of  contact  arc  continually  changing.  Such  a 
point  of  contact  constitutes  a  little  isthmus  through  which 
the  current  must  pass,  and  if  this  current  is  large  the 
isthmus  will  get  hot,  and  if  very  large  it  will  be  vaporized, 
when  another  point  of  contact  will  obtain  with  similar 
phenomena,  the  result  being  a  sparking  and  sputtering 
shoe. 

In  the  writer's  opinion  it  is  doubtful  whether  the 
rounded  head  of  the  third  rail  anil  the  plane  surface  of  the 
shoe  arc  best  adapted  to  deal  with  the  case  of  heavy  current 
collecting.   It  is  true  that  an  enormous  amount  of  current 
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case  of  cinders,  they  will  be  deflagrated,  and  if  practically 
insulating  and  refractory,  as  in  the  case  of  clay,  they  will 
either  lift  the  shoe  clear  of  the  rail,  causing  an  arc,  or  in- 
crease the  resistance  in  the  other  parts  of  the  contact, 
causing  those  places  to  overheat.  In  a  case  where  much 
current  is  to  be  collected  pressure  on  the  shoe  surface  must 
be  increased  almost  to  the  point  where  mechanical  pres- 
sure becomes  a  serious  source  of  heat ;  1 25  to  1 50  lbs.  is  not 
too  much. 

The  shoe-holding  mechanism  must  be  designed  so  as  to 
allow  the  shoe  great  flexibility  of  motion,  but  still  the 
shoe  must  not  be  abandoned  and  given  universal  motion  in 
every  direction.  It  should  move  freely  up  and  down  in 
order  that  it  may  rise  and  fall  with  the  irregularities  of  the 
surface  of  the  rail.  Its  downward  motion  should  extend  to 
a  point  where  it  will  be  absolutely  certain  to  bear  with  its 
entire  weight  on  lowest  portion  of  the  rail  at  all  times.  It 
should  have  as  much  margin  beyond  this  point  as  will 
insure  its  safely  clearing  grounded  metal.  Its  upward 
motion  in  case  of  a  simple  third  rail  need  not  be  limited 
except  as  the  convenient  arrangement  of  the  mechanism 
shall  dictate.  If  the  rail  is  hooded  in  places  for  protection 
it  should  not  be  allowed  to  rise  so  as  to  create  danger  of 
its  striking  the  protectors  above  the  rail. 

The  shoe  must  be  capable  of  tilting,  that  is  to  say.  to 
enable  one  end  to  be  raised  so  that  the  face  of  the  shoe 
comes  on  an  angle  with  the  horizontal,  in  order  that  it 
may  smoothly  take  the  approaches  to  the  third-rail  sec- 
tions. If  the  third-rail  section  is  such  that  the  shoe  has  to 
traverse  through  slots  or  between  guard  boards  it  must  be 
capable  of  horizontal  motion  in  the  direction  of  the  axle 
to  allow  for  irregularities  in  the  gage  and  flange  play  of 
the  wheels    Finally,  it  must  occupy  a  normal  position  to 


can  be  collected  through  very  inferior  contacts,  especially 
if  this  contact  is  a  rubbing  one.  bringing  cool  metal  con- 
tinually itito  play.  A  llat  shoe  obviously  contacts  with  a 
curved  rail-head  only  on  a  line,  but  as  the  shoe  wears  it 
conforms  in  a  measure  to  the  shape  of  the  rail-head  and 
the  order  of  contact  Incomes  higher;  but  it  must  not 
be  forgotten  that  it  is  impossible  to  set  third  rails  truly  to 
gage,  and  that  therefore  the  curved  surface  which  the 
rail-head  was  intended  to  fit  may  l>c  shifted  laterally  by  the 
irregularities  of  the  gage  or  tlnnge  play  of  the  wheel,  and 
even  though  compensating  motions  have  been  provided 
in  the  shoe  mechanism  the  :ontact  may  become  inferior. 
The  writer  therefore  does  not  hesitate  to  recommend  a 
truly  plane  third-rail  surface  for  heavy  traction  work.  This 
not  only  improves  the  order  of  contact,  but  takes  a  great 
deal  of  responsibility  from  the  means  which  it  is  ordinarily 
necessary  to  provide  to  permit  the  shoe  to  compensate  for 
lateral  motions. 

As  the  traction  problem  becomes  heavier  a  new  system 
of  power  distribution  will  become  necessary,  for  it  will  not 
be  feasible  to  transmit  or  collect  large  currents  by  conven- 
tional methods,  and  recourse  must  therefore  be  had  to  the 
device  of  supplying  the  power  by  means  of  collecting  lesser 
current  at  higher  pressure. 

Five  hundred  and  fifty  volts  is  the  present  practical  pres- 
sure limit  for  railway  commutators,  but  that  trouble  can  be 
readily  obviated  by  the  use  of  motors  in  series,  and  the 
pressure  can  be  advanced  to  750  volts  or  even  1000  volts. 
W  hen  pressures  of  800  volts  10  irxxj  volts  are  reached  the 
support  and  insulation  of  the  third  rail  becomes  a  much 
more  difficult  problem  than  has  heretofore  been  presented, 
and  one  which  has  very  little  precedent.  Even  at  600  volts 
and  750  volts  leakages  which  were  unimportant  at  the  lower 
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voltages  become  very  formidable,  and  it  is  therefore  neces- 
sary to  provide  means  to  circumvent  them.  Serious  short 
circuits  are  also  much  more  likely  to  occur.  It  is  absolutely- 
necessary,  in  the  first  place,  to  protect  the  third  rail  by  sur- 
rounding it  with  guard  boards,  which  make  it  impossible 
to  lay  a  straight  bar  between  the  third  rail  and  tread  rail. 

It  is  unwise  to  place  dependence  on  the  third-rail  in- 
sulator oi  the  common  type,  and  it  should  be  reinforced 
by  a  filled  wood  block.  It  is  possible  for  a  third-rail  section 
only  300  ft.  to  400  ft. long  to  leak  4  amps. or  5  amps. at  these 
high  voltages,  and  the  simple  device  of  cleaning  the  few 
insulators  on  which  such  a  section  is  supported  may  make 
this  leak  entirely  disappear.  Usually  trie  leak  is  due  to 
moisture  film,  supplemented  by  dirt,  and  oftentimes  under 
continued  voltage  will  disappear  itself  by  reason  of  the 
moisture  drying  out.  Occasionally,  however,  and  par- 
ticularly in  tunnels  where  much  carbonaceous  matter  from 
steam  locomotives  accumulate,  the  leakage  will  increase 
instead  of  diminish,  and  finally  establish  a  fairly  good 
circuit  between  the  third  rail  and  tread  rail  or  between  the 
third  rail  anil  adjacent  piping,  the  line  of  llow  being 
marked  by  incandescent  scintillating  earth  and  the  flaming 
of  any  combustible  matter  in  the  vicinity  Such  a  leak  is 
usually  accompanied  by  arcs  over  the  non-conducting 
gaps,  and  in  many  cases  it  is  impossible  to  extinguish  it 
by  any  means  other  than  cutting  off  the  current,  the  appli 
cation  of  sand  and  kindred  common  methods  being  futile 
As  cutting  off  the  current  means  suspension  of  traffic  these 
matters  are  important. 

That  the  leak  on  a  section  of  third  rail  is  a  very 
evanescent  quantity  is  a  matter  of  common  knowledge. 
With  ordinary  voltage  it  is  usually  small.  The  writer  has 
seen  lengths  of  3  miles  of  rail  show  a  leak  of  150  amps  . 
which  reduced  after  twenty-four  hours'  application  of  pres- 
sure of  10  amps,  or  15  amps.,  but  immediately  increased 
when  the  pressure  was  taken  off  for  a  few  hours  and  then 
reapplied,  litis  is  undoubtedly  due  to  the  drying  out  ol 
moisture.  If,  however,  high  voltages  are  used  it  is  almost 
certain  that  the  heavier  currents  which  will  llow  through 
the  leaks  will  not  only  dry  out  the  moisture. but  will  tend  to 
carbonize  any  material  capable  of  such  decomposition 
which  lies  in  their  path,  increasing  rather  than  reducing 
the  leak,  possibly  to  the  extent  of  short  circuit. 

It  behooves  the  profession,  therefore,  in  view  of  the 
lieavv  third-rail  problems  which  are  shortly  to  come,  to 
make  a  particular  study  of  third-rail  and  shoe  construction 
with  all  of  these  points  taken  into  consideration. 

 ♦♦♦  

Interesting  Temporary  Installations 


The  Hudson  Valley  Railwa>  Company,  which  is  a  con- 
solidation of  the  Stillwater  &  Mechanicvillc,  Greenwich  & 
Schuylcrville.  Cdens  Falls,  Sandy  Hill  &  Fort  Edward,  and 
Warren  Gnmty  Railroads  and  the  Saratoga  Traction  Com- 
pany, has  now  in  operation  over  100  miles  of  electric  road, 
running  north  from  Albany  and  Troy  to  Saratoga,  Lake 
George  and  the  Adirondack*.  At  the  present  time  power 
for  operating  the  road  is  derived  from  several  independent 
power  stations  located  at  Stillwater.  Saratoga.  Middle  Falls, 
Glens  Kails  and  Caldwell.  Ultimately  power  for  operating 
the  entire  system  will  be  developed  on  the  Hudson  River 
near  Watcrford. 

For  the  operation  of  the  road  until  this  Hudson  River 
power  station  is  completed  a  somewhat  unusual  and  inter- 
esting method  will  be  used.  The  company  has  increased  the 
capacity  of  the  direct-current  power  station  at  Glens  Falls 
by  installing  a  250-kw  direct -connected  engine-type  genera- 


tor, and  has  increased  the  capacity  of  the  Caldwell  station 
by  installing  a  t^o-kw  direct-current,  belted  generator.  In 
the  power  station  at  Glens  Falls  there  will  be  installed  a 
->5iHkw  rotary  converter,  changing  direct  current  to  alter- 
nating current  with  raising  transformers.  Power  will  be 
transmitted  by  a  three-phase,  11, 000- volt  transmission  line 
to  Caldwell,  where  lowering  transformers  and  a  second 
-■50-kw  rotary  converter  will  l>e  installed  to  supplement  the 
power  of  the  Caldwell  direct-current  generating  plant. 

At  the  company's  power  station  in  Saratoga  there  is  to  be 
installed  a  400-hp  engine  and  250-kw,  2200-volt,  belled, 
alternating-current  generator  with  raising  transformers. 
From  this  plant  power  will  l»e  transmitted  by  a  three-phase, 
1 1 ,. ton-volt  transmission  line  to  a  sub  station  at  Round 
Lake,  where  lowering  transiuformcrs  and  a  250-kw  rotary 
converter  are  to  be  installed.  This  sub  station  will  supply 
power  to  the  recently -completed  Saratoga  division  of  the 
s>su!ii.  connecting  the  main  line  at  Mechanicville  with  the 
Saratoga- Ralston  line  at  Ralston  Spa.  After  the  alter- 
nating current  generating  plant  is  installed  next  year  on  the 
Hudson  J<iver  the  generating  and  sub-station  apparatus, 
now  in  use  and  in  course  of  installation,  will  Ik-  displaced 
by  eight  300-kw,  «'no-volt  rotary  convert* rs.  All  of  the 
electrical  apparatus  for  the  temporary  installations  anil  also 
lor  the  permanent  equipment  oi  sub  stations  is  to  lie  built 
and  furnished  by  the  WesttnghoUM  Electric  &  Manufactur- 
ing Company,  of  Pittsburgh,  i'a. 

♦♦♦   

Pennsylvania  Railroad  Tunnel 

It  is  intimated  that  the  Hoard  of  Aldermen  will  bold  up 
the  Pennsylvania  Railroad  contract  and  thus  delay  work 
u|H>n  this  improvement  for  several  months,  The  contract 
ln-twccn  the  Rapid  Transit  Commissioners  and  the  Penn- 
sylvania Railroad  Company  for  a  franchise  for  the  tunnels 
which  the  company  w  ishes  to  construct  for  the  purpose  of 
providing  an  entrance  into  Manhattan  Island,  has  been 
signed  bv  the  Commissioners  and  railway  officials  and  trans- 
mitted to  the  Hoard  of  Aldermen  for  approval.  The  delay 
will  probablv  be  explained  on  the  part  of  the  aldermen  by  a 
desire  to  secure  better  terms  for  the  city,  but  the  real  ground 
for  objection  is  said  to  be  jealousy  on  the  part  of  the  alder- 
men because  of  the  powers  vested  in  the  Rapid  Transit 
Commission.  When  the  latter  body  was  formed  it  deprived 
the  aldermen  of  some  of  their  most  important  powers,  and 
the  Hoard  not  only  resented  this  invasion  of  its  rights  and 
privileges,  but  it  has  frequently  gone  outside  its  usual 
course  to  show  antagonism  by  blinking  measures  recom- 
mended by  the  Rapid  Transit  Commission.  In  the  present 
case  it  is  said  that  the  aldermen  planned  to  refer  the  contract 

a  committi  e  and  then  adj<  urn  I  r  tin  lummei  This,  of 
course,  would  postpone  definite  action  until  the  fall,  and 
then  if  the  aldermen  returned  in  the  same  mood  further  de- 
lay might  be  caused  by  insisting  upon  having  public  hear- 
ings, which  might  Ik-  strung  out  indefinitely. 

Much  pressure  is  being  brought  to  bear  upon  the  alder- 
men, and  it  is  hoped  that  thev  may  be  induced  to  reconsider 
this  plan  and  act  upon  the  measure  at  once.  The  Pennsyl- 
vania Railroad  Company  is  prepared  to  begin  the  work  of 
construction  immediately  upon  the  approval  of  the  contract, 
and  it  is  particularly  anxious  to  get  the  work  under  way 
during  the  summer,  as  it  hopes  to  makes  sufficient  progress 
in  the  work  of  excavations  before  the  cold  weather  sets  in  to 
enable  it  to  continue  the  work  throughout  the  winter.  If 
the  contractors  are  delayed  now.  however,  it  will  be  impos- 
sible for  them  to  do  this,  rs  they  would  scarcely  get  the 
ground  broken  before  they  would  be  compelled  to  suspend 
operations  during  the  winter  months. 
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The  System  of  the  Elmira  Water,  Light  and  Railroad 
Company 

The  city  of  Elmira  is  the  field  of  operation  of  a  monopoly 
of  municipal  undertakings  which  if  not  run  upon  the  most 
approved  lines  and  able  to  give  to  the  citizens  an  excellent 
service  would  result  in  a  most  unsatisfactory  arrangement. 
It  speaks,  therefore,  very  well  for  the  management  of  the 
Elmira  Water,  Light  &  Railroad  Company,  which  controls 
the  electric  lighting,  gas  lighting  and  water  supply  of  the 
town,  as  well  as  the  street  railway,  that  it  has  as  pleasant 
relations  with  the  city  authorities  and  its  patrons  as  if  the 
various  departments  were  run  by  separate  companies  in 
competition.  The  consolidation,  which  was  arranged  some 
years  ago,  has  proved  eminently  satisfactorily  to  all  con- 
cerned, and  a  description  of  the  portion  of  the  combination 
which  is  of  particular  interest  to  street  railway  men  will 
prove  of  value  in  showing  the  possibilities  which  exist  for 
the  advantageous  union  of  public  enterprises  by  a  private 
company. 

The  town  of  Elmira,  as  seen  by  the  accompanying  map. 
is  considerably  longer  than  it  is  wide,  and  this  fact  gives 
the  railroad  company  an  opportunity  to  develop  a  system  of 
practically  parallel  lines  running  from  one  end  of  the  town 
to  the  other  without  necessitating  the  building  of  many 
transverse  connections.  The  railway  receives  considerable 
revenue  yearly  from  its  park  traffic,  and  the  line  which  con- 
nects the  center  of  the  town  with  the  cemetery  is  also  a 
pood  payer.  The  traffic  to  the  Interstate  Fair  Grounds  and 
Eldridgc  Park,  at  opposite  ends  of  the  town,  requires  a  large 
amount  of  accommodation,  and  the  system  also  operates  a 
park  of  its  own,  known  as  Rorick's  Glen,  some  two  and 
nne-half  miles  from  the  center  of  the  town,  which,  during 
the  summer  season,  keeps  this  line  very  busy.    In  order  lo 


an  extensive  filtering  plant  and  are  located  a  short  distance 
away  from  the  town.  The  system  of  distribution  is  similar 
to  that  employed  in  most  towns  having  private  water  com- 
panies, each  consumer  having  a  meter  and  paying  for  the 


EXTERIOR  OF  POWER  HOUSE 

amount  used.  The  gas  works  are  situated  adjacent  to  the 
power  station,  which  supplies  both  the  electric  lights  and 
power  for  the  railway.  This  location  is  near  the  railway 
track  and  affords  every  facility  for  easily  obtaining  its  sup- 
ply of  coal  for  both  the  gas  works  and  power  station. 

NWII  STATION 

The  equipment  of  the  power  station  is  being  at  present 
considerably  enlarged  and  the  1>oilcr  room  is  having  an  ad- 


GENERAL  VIEW  OF  ENGINE  AND  DYNAMOS 


accommodate  the  extra  loads  the  company  has  adopted  a 
train  system,  and  runs  two  or  three  trailers  with  very  good 
success.   This  is  only  done,  however,  during  the  summer, 
the  winter  service  being  operated  entirely  with  single  cars. 
The  Elmira  waterworks  consist  of  a  pumping  station  and 


dition  built  on  it  for  the  accommodation  of  a  new  battery 
of  boilers.  At  present  the  capacity  of  the  power  station  is 
about  2500  kw,  including  power  for  lighting  and  individual 
motors  throughout  the  city  and  for  the  railway  circuits. 
There  are  two  tandem  compound  Mcintosh  &  Seymour  cn- 
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gines  i>f  from  400  lip  10  450  hp.  One  of  these  is  beltcn  to  a 
ioo-kw  Stanley  three-phase  generator  and  a  75-kw,  550- 
volt  Wosttnghonsc,  power  geherati >r.  The  other  is  hrlted 
to  three  165-light  I '<ru>h  are  machines  for  street  lighting 
The  third  engine  is  a  Mcintosh  &  Seymour  triple-expansion 
700-hp  toKuo-hp  marine  type  vertical  engine  ami  the  fourth 
is  a  cross-compound  5110-hp  to  (xohp  engine  made  by  the 
Payne  EnginccringCumpany.  These  two  engines  are  helted 
to  a  countershaft  which  rtms  lengthwise  in  the  center  of  the 
building  and  to  which  are  belted  five  IVestinghottse  railway 
generators.  One  of  these  is  u/o  lew  in  capacity,  two  arc 
150  l(W  and  two  are  Juo  kw.  The  fifth  engine  is  a  tandem 
compound  Mcintosh  it  Seymour  400  hj>  and  is  belted  to  a 


ONE  OF  THE  LARGER  ENGINES 


.w-kw  Stanley  three-phase  alternator  and  150-kw  ,  250-volt 
Westinghous*  power  generator.  The  Stanley  alternator  is 
excited  by  a  .t  i\VMl'  Crocker- Wheeler  generator  belted  to 
its  shaft.    The  equipment  is  Completed  l>>  a  lixUl  CtlginC  of 

650  hp  to  700  hp.  direct-connected  to  a  licncral  Electric 
three-phase  alteniator  having  a  capacity  of  400  kw  at  80 
per  cent  power  factor.  The  engine  was  made  by  the  Hall  & 
Wood  Company  and  is  of  the  rertkal-compoand  type,  a 
good  view  Ik-ih^t  shown  uf  it  in  the  illustration  uf  the  power 
station. 

It  will  he  seen  from  this  resume  of  the  equipment  that 
four  distinct  classes  of  service  are  given  bf  this  power 
station.  The  alternating  current  is  generated  at  2000  vcilts 
and  distributed  hy  means  of  a  three-phase  system.  There 
is  a  three-wire  s\  stem  uf  j£o  volts  and  500  volts  which  slip 
plies  direct  current  to  the  power  circuits  connected  to  the 
various  individual  motors  which  are  operated  tat  the  lines. 
This  three-wire  system  is  connected  t<>  the  two  250-vuh 
generators  mentioned  alx>ve.  the  loads  being  mi  distributed 
that  the  larger  generator  takes  approximately  tw  ice  a*  much 
as  the  smaller  The  town  street  lighting  W  present 
clone  by  engincHlriven  llrush  maclnnes.  Inn  it  is  not  un- 
likely that  within  a  short  time  idteiuatinu -current  syn- 
chronous motors  will  he  substituted  to  drive  the  direct  -cur- 
rent machines  uosv  in  service.  The  commercial  arc  lighting 
is  done  bj  alli'fliathlH  eilweiit  ill  parallel  w  ith  the  incandes- 


cent lamps.  A  total  of  5,5,0  commercial  allcnialitii; -current 
arcs,  ijjOOO  incandescent*,  direct -current  arcs.  2040  hp 
in  inoiors  and  545  >i  vt>  caii<lle-|»>wer  incaudi  scents  are 
connected  to  the  company's  circuits. 

The  boilers  are  of  a  total  capacity  of  hp  and  were 
supplied  by  the  Uahcock  &  Wilcox  Company,  After  the 
extension  of  the  plant  which  is  under  construction  the  ca- 
pacity ot  the  boilers  will  be         hp  at  iiumiiial  rating. 
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Forced  draft  is  used,  the  fan,  made  by  the  HurTalo  KorgC 
Company,  being  placed  at  the  base  of  the  chimney  ami  regu< 
late<l  by  a  Kttrkc  ft  I'arker  regulator,  The  water  for  the 
lioilers  is  obtained  it* til  the  city  mains  and  is  chemically 
treated  by  a  compound  pt  escribed  by  the  Dcarlioni  l>run  & 
Chemical  Company,  of  Chicago  The  engines  arc  run  con- 
densing, ami  some  70O.OOO  gallon*  of  water  are  used  daily 
for  (his  purpose,  tlie  water  living  piped  for  .1  distance  of 
alx>m  1  mile.  War  the  shore  n  small  ho'.ise  lias  been  built 
on  piles.    'Ibis  house  contains  a  sno-volt  I't.  Wayne  motor 
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connected  to  a  centrifugal  double-suction  pump  made  hv 
the  Lawrence  Machine  Company,  which  pumps  the  water 
through  a  pipe  placed  some  three  or  four  feet  underground 
to  the  power  station  a  mile  distant. 

Itlake  feed  pumps  of  the  duplex-compound  type  are  used. 
The  water  enters  the  boilers  at  a  temperature  of  ^75  degs. 
F.  There  are  three  heaters,  the  first,  or  main  heater,  heing  a 
Wainwright,  made  by  the  Taunton  Locomotive  Manufac- 
turing Company,  which  heats  the  water  to  140  degs.,  the 
auxiliary  heater,  which  is  a  Bcrrvman,  heating  it  to  too 


A  complete  oiling  system  has  hecn  installed,  which  is  con- 
nected to  a  joo-gallon  tank  in  the  roof .  The  oil  is  delivered 
at  the  hearings,  etc.,  hy  gravity  at  a  pressure  of  10  lhs.  per 
aqua  re  inch  and  then  returned  to  the  filters  in  the  oil  house 
and  used  over  and  over. 

CARS. 

The  electrical  equipment  of  the  rolling  stock  was  fur- 
nished almost  entirely  hy  the  General  Electric  Company,  of 
Schenectady,  The  total  number  uf  cars  is  thirty-six  closed 
cars  and  thirty-nine  open  cars.    There  are  eighteen  KVft. 


SOME  VIEWS  IN  RORICK'S  GLEN 


degs.,  and  a  Wainwright  even-flow  heater  using  live  steam 
hrings  it  to  the  final  temperature  of  275  degs.  The  pressure 
in  the  steam  headers  is  165  lhs.  Compressed  air  is  used  to 
clean  generators  and  cars. 

The  switchboard  is  equipped  with  oil  switches  and  oil- 
cooled  feeder  regulators,  and  until  recently  was  on  the  main 
floor  of  the  engine  room.  It  has  now  been  raised  to  a  gal- 
lery, so  that  the  attendants  arc  away  from  the  machinery 
and  have  a  complete  view  of  the  room.  The  various  classes 
of  service  given  by  the  station  necessitate  a  somewhat  com- 
plex array  of  instruments  and  switches,  hut  each  depart- 
ment is  kept  entirely  distinct  on  each  division  of  the  board. 


rcstibnfol  l>ox  cars  built  by  the  John  Stephenson  Company, 
seven  1 S- 11.  dosed  cars  built  by  the  J.  G.  Brill  Company, 
four  jo-il.  cars  most  of  which  were  furnished  by  the  Hrill 
Company  and  some  by  the  American  Car  Company,  six 
eight-wheeled  closed  cars  {42-ft.  over  all  I  built  by  both  the 
John  Stephenson  Company  and  the  American  Car  Company 
and  one  closed  trailer,  which  is  sometimes  used  as  a  smok- 
ing car.  The  open-car  equipment  consists  of  six  doublc- 
track  12-bench  cars  made  by  the  Brill  Company  and  Jack- 
-011  &  Shaq>  Company,  five  tO-bench  cars  made  by  the  Jack- 
son &  Sharp  Company,  sixteen  9-bench  cars  made  hy  the 
hrill  Company  and  the  American  Car  Company,  three  8- 
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Ivuch  cars  made  by  the  Brill  Company  and  five  8-bench 
trailers  made  by  the  Jackson  &  Sharp  Company  and  the 
John  Stephenson  Company.  Eight  o-bench  open  cars  which 
were  in  service  last  year  have  been  condemned  and  will  be 
placed  around  the  loop  at  the  end  of  the  line  which  runs  to 
Korirk's  Glen  to  be  used  as  waiting  rooms  by  the  company's 


in  charge  of  the  power  station,  who  are  entirely  distinct 
from  the  other  divisions  of  the  organization.  The  president 
of  the  company  is  Ray  Tompkins ;  vice-president  and  gen- 
eral manager,  W.  W.  Cole,  and  secretary  and  treasurer,  J. 
M.  Diven.  The  superintendent  of  the  street  railway,  who 
is  in  charge  of  all  matters  relating  to  operation,  is  Francis 


TRAIN  OF  THKKF.  CARS  USF.IJ  FOR  PLEASURE  TRAFFIC 


patrons.  Air  brakes  made  by  the  Christenseii  Engineering 
Company,  of  Milwaukee,  \\  is.,  are  installed  on  all  of  the 
heavier  cars.  These  brakes  are  operated  by  motor  com- 
pressors. The  company  has  installed  on  its  trailers  axle- 
driven  compressors,  using  an  ingenious  system  of  multiple- 
unit  control.  This  enables  the  trains  containing  two  or 
more  trailers  to  be  operated  at  a  very  high  rate  of  speed 
with  safety,  and  a  much  more  efficient  service  can  be  given. 
A  view  of  a  train  consisting  of  one  of  the  large  double- 
truck  cars  and  two  open  trailers  is  given  in  the  accompany- 
ing illustration. 

RORICK'S  GLEN. 

This  park  is  one  of  the  handsomest  pleasure  grounds  in 
.New  York  State,  and  a  number  of  views  taken  therein  are 
given  in  the  group  shown.  As  stated  above,  Korick's  Glen 
is  placed  at  a  most  advantageous  distance  from  the  center 
of  the  town,  about  two  and  one-half  miles,  making  it  too 
long  to  walk  and  yet  short  enough  for  a  profitable  haul  at 
5  cents  per  passenger.  The  park  contains  a  casino,  at  which 
during  the  summer  entertainments  of  a  light  nature  arc 
given.  These  consist  of  both  high-class  vaudeville  and 
regular  performances  of  light  opera,  and  are  very  well  pat- 
ronized. Last  year  there  were  few  pleasant  evenings  when 
a  seat  could  be  obtained  at  any  of  the  performances  after 
commencing.  Both  afternoon  and  evening  performances 
arc  given.  Ten  cents  is  charged  for  admission  to  the  park 
to  those  who  do  not  come  on  the  cars,  this  price  including 
the  checking  of  bicycles.  The  park  is  entirely  under  the 
management  of  Henry  F.  Dixie,  a  retired  actor  and  man- 
ager, who  thoroughly  understands  the  theatrical  and 
amusement  business  and  takes  a  personal  pride  in  the  per- 
formances whicli  he  superintends  at  the  park. 

ORGANIZATION. 

A  large  portion  of  the  street  railway  work  is.  of  course, 
done  hy  officers  of  the  company,  who  are  also  in  charge  of 
the  other  departments,  such  as  gas  and  water :  thus  the 
general  manager,  \V.  W.  Cole,  devotes  only  a  portion  of  his 
time  to  the  problems  of  the  street  railway,  but  is  obliged  to 
give  his  attention  to  the  Operation  of  the  other  works  in 
which  his  company  is  interested.  There  are.however,  a 
■anther  "f  officers,  such  as  superintendents  and  engineers 


G.  Maloncy,  and  the  chief  engineer  and  electrician,  who  has 
charge  of  both  the  lighting  and  railway.  A.  E.  Walden. 
The  master  mechanic  is  J.  Crcighton. 

»♦«  

New  Grooved  Rail  for  Philadelphia 


The  accompanying  engraving  shows  a  new  type  of  rail 
which  is  being  rolled  by  the  Lorain  Steel  Company  for  the 
Union  Traction  Company,  of  Philadelphia.   The  rail  is  to 


A  NF.W  RAIL  SECTION 


!«.-  used  on  those  streets  where  the  traffic  is  the  heaviest,  and 
Contains  several  features  of  novelty.  There  will  be  in  all 
about  five  miles  of  single  track  laid  on  Chestnut,  Walnut, 
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Front,  Twenty-second  and  Arch  Streets.  The  standard 
flange  used  on  the  wheels  of  the  Union  Traction  Company 
is  11-16  ins.,  although  there  are  a  few  {-in.  flanges  in  ser- 
vice. The  groove  on  the  new  rail,  therefore,  which  is  1  J  ins. 
deep,  will,  when  new,  accommodate  a  wheel  having  a  flange 
considerably  larger.  In  order  that  the  groove  may  be  kept 
clean  the  lip  is  made  much  lower  than  the  head  o(  the 
rail  and  the  slope  of  the  groove  on  the  inside  is  very  con- 
siderable. A  peculiarity  of  the  rail  is  the  sloping  edge  on 
the  out:  ide  of  the  tread.  With  this  construction,  as  the  rail 
wears  down,  it  is  expected  that  it  will  retain  its  form  much 
better  than  if  the  tread  were  made  flat  throughout  its  entire 
width.  In  order  to  accommodate  this  sloping  edge  the  out- 
side dimensions  of  the  head  of  the  rail  arc  made  a  little- 
greater  than  ordinary. 

Before  adopting  this  section  of  rail  the  subject  was  very 
carefully  investigated  by  the  company,  and  it  is  thought  that 
a  type  has  been  found  which  will  have  as  lung  and  efficient 
a  life  as  is  possible  under  the  heavy  traffic  conditions  found 
on  the  routes  where  it  is  to  be  laid.  There  are  many  locali- 
ties in  city  streets  where  the  wear  on  rails  is  necessarily 
very  severe,  and  in  the  rail  illustrated  this  fact  has  been 
given  the  greatest  attention,  so  that  until  the  rail  is  worn 
sufficiently  to  be  unfit  for  service  it  will  continue  to  offer 
to  the  wheels  the  most  desirable  form  of  head  and  groove. 
In  laying  these  rails  the  zinc  joint  described  some  months 
ago  in  these  pages  will  be  used,  and  when  the  track  work  is 
finished  it  will  be  one  of  the  finest  examples  of  permanent- 
way  construction  in  city  streets  in  the  country. 



Train  Resistance 

BY  A.  H.  ARMSTRONG. 

The  keen  interest  taken  in  the  subject  of  train  friction, 
especially  at  the  higher  speeds,  insures  a  warm  welcome  for 
the  first  experimental  curves  obtained  from  the  Zossen  ex- 
periments published  in  the  Street  Railway  Journal 
While  these  curves  do  not  in  any  way  afford  data  for  a 
complete  study  of  high-speed  car  work,  they  arc  the  first 
authentic  published  data  of  the  kind  carried  up  to  speeds 
beyond  60  miles  per  hour. 

The  data  is  especialy  welcome  at  this  time  owing  to  the 
wide  divergence  in  opinion  on  the  subject  of  high-speed 
car  friction  and  the  amount  chargeable  to  wind  resistance 
at  speeds  approaching  100  miles  an  hour.  Some  tests  taken 
upon  the  Buffalo  &  Lockport  tracks  by  the  General  Electric 
Company  were  published  by  W.  J.  Davis,  Jr.,  in  the  Street 
Railway  Journal,  together  with  his  reply  to  criticisms 
upon  his  original  article.  This  last  contribution  has  also 
been  criticised  and  the  Zossen  tests  quoted  as  disqualifying 
the  results  obtained.  Before  comparing  the  data  from  the 
different  tests  let  us  briefly  cover  the  question  of  train 
friction  and  see  what  constitutes  the  different  elements 
making  up  the  total  friction  to  be  overcome  at  constant 
speeds. 

Repeated  tests  upon  stationary  apparatus  have  shown 
that  the  friction  loss  of  rotating  bodies  may  be  taken  as 
directly  proportioned  to  the  speed,  or,  in  other  words,  the 
torque  is  approximately  constant  at  varying  speeds.  The 
journal  friction  of  cars  will  vary  from  4  lbs.  per  ton  for 
heavy  units  to  as  high  as  8  lbs.  per  ton,  or  even  more,  for 
very  light  cars.  Added  to  this  journal  loss  there  is  a  certain 
amount  of  flange  friction  which  may  be  considerably  in- 
creased by  a  transverse  wind.  As  the  roadbed  is  not  perfect 
or  rigid  there  is  a  further  loss  in  bending  rails,  riding 
joints,  etc.,  which  is  a  function  of  the  speed  and  could  very 
well  constitute  a  second  factor  in  a  train  friction  formula. 
By  far  the  largest  loss  at  speeds  approaching  100  miles  per 


hour  occurs  in  pushing  the  car  or  train  through  the  air, 
and  it  is  this  factor  upon  which  we  have  the  least  experi- 
mental data  and  consequently  the  greatest  disagreement  of 
authorities. 

It  is  unfortunate  that  so  many  train  friction  formula;  are 
based  upon  pounds  per  ton,  as  it  is  evident  that  the  wind 
resistance  is  not  measured  by  the  weight  of  the  car,  but 
rather  by  its  cross-section  and  length,  and  such  formulae 
arc  especially  misleading  when  applied  to  trains  composed 
of  a  different  number  of  units  from  that  pertaining  to  the 
test  from  which  the  formula  was  derived.  This  fact  largely 
accounts  for  the  conflicting  results  obtained  by  comparing 
different  formula:  where  these  are  of  a  general  character. 
This  is  especially  true  when  an  attempt  is  made  to  apply 
general  formulae  of  different  authorities  to  the  operation  of 
single  cars  at  speeds  approaching  100  miles  per  hour,  as  no 
experimental  data  has  hitherto  been  published  for  single 
cars  operating  at  this  speed. 

The  total  amount  of  data  available  for  comparison  con- 
sists of  some  !al>oratory  tests  made  by  the  Siemens  &Halske 
Company,  the  results  of  which  were  published  Sept.  7. 
1901,  in  the  Electrical  World  and  Engineer,  wind  pressure 
l>eing  obtained  by  revolving  different  shaped  surfaces. 
These  tests,  together  with  the  results  given  by  Mr.  Davis 
from  the  Buffalo  &  Lockport  experiments,  and  the  Zossen 
tests  published  in  the  Street  Railway  Journal,  consti- 
tute the  available  data  lor  comparing  the  performance  of 
single-car  trains. 

The  results  obtained  by  revolving  different  shaped  sur- 
faces gave  a  constant  of  .001  Vs  for  parabolic  surfaces  and 
.004V  for  flat  surfaces  where  "V"  is  velocity  in  miles  per 
hour.  The  Zossen  tests  gave  .oo.'8\ "'-  and  .003V',  depend- 
ing upon  the  shape  of  the  car  end,  ami  the  Buffalo  &  Lock- 
port  tests  .0O4VJ.   These  results  are  tabulated  below. 


Parabolic  rotating  surfaces  0010V" 

Zosscn  tests,  Siemens  &  HaUke  car   .oojSV 

Zossen  tests,  AllRemeinc  car  0030V3 

Buffalo  &  ljuck|xirt  tests  0040V' 

Flat  revolving  surface   0040V" 


There  is  a  considerable  discrepancy  between  these  re- 
sults, and  the  difference  between  parabolic  and  flat  surface 
shows  that  the  shape  of  the  end  of  a  car  has  a  very  marked 
effect  upon  the  friction.  These  values  are,  moreover,  taken 
by  three  different  methods,  which  in  itself  is  enough  to  pro- 
duce considerable  variation. 

The  revolving  surfaces  must  necessarily  give  too  low  a 
pressure  to  the  square  foot  when  applied  to  straight-line 
work,  as  they  do  not  rotate  in  still  air,  but  carry  a  consider- 
able volume  of  air  with  them.  We  would  look  upon  the 
Siemens  &  Halske  experiment,  therefore,  as  giving  results 
somewhat  too  low,  and,  in  fact,  they  serve  only  as  an  indi- 
cation of  what  would  be  expected  for  actual  friction  of  a 
car  at  high  speeds.  Moreover,  they  would  consider  only 
the  head-on  friction  of  the  car  and  neglect  the  side  and  rear 
friction,  which  must  amount  to  considcrahlc.as  is  evidenced 
by  the  increased  total  wind  friction  when  extra  cars  are 
added  to  a  train.  These  tests  point  out,  however,  one  fact 
very  strongly,  and  that  is  that  the  wind  friction  increases 
as  the  square  of  the  speed  and  that  the  third  member  of  our 
train- friction  formula  should  contain  the  second  power  of 
velocity. 

The  Zossen  tests  determine  the  wind  friction  by  pressure 
tubes  at  the  front  end  of  the  car  and  include  only  the  head- 
on  friction,  neglecting  the  side  and  rear  friction.  The  con- 
stants obtained  (  0028V  and  003V1)  cannot  therefore  be 
used  directly,  but  must  he  increased  to  take  care  of  the  ad- 
ditional friction  of  the  sides  and  end  of  the  car.  The  pres- 
sure in  pounds  per  square  foot  given  by  the  barometer 
tubes  cannot  be  used  directly  either,  as  it  does  not  neces- 
sarily obtain  over  the  total  cross-section  area  of  the  car. 
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The  only  correct  method  of  .securing  the  actual  wind  fric- 
tion  of  the  car  is  by  means  of  power  readings  at  different 
speeds  checked  by  a  coasting  curve  on  a  straight,  level 
track. 

The  Buffalo  &  Lockport  tests,  on  the  other  hand,  meas- 
ured the  power  to  drive  the  train  as  a  whole,  deducted  the 
rolling  and  journal  friction  ami  arrived  at  the  constant  of 
004Y2  by  including  not  only  the  head-on  friction  but  the 
total  wind  friction  of  the  train.  This  method  of  obtaining 
the  power  required  to  drive  a  car  at  high  speeds  is  undoubt- 
edly more  accurate  and  more  complete  than  either  of  the 
two  methods  given  aliove.  Further  publication  of  the  re- 
sults of  the  Zossen  tests  will  undoubtedly  contain  values  of 
train  friction  depending  upon  the  actual  power  required  to 
drive  the  car.  and  hence  will  In-  directly  comparable  with 
the  Buffalo  &  Lockport  tests. 

In  his  formula.  Mr.  Davis  considers  the  constant  of  .004 
as  too  high,  it  King  obtained  with  a  flat -end  surface,  and 
he  assumes  that  it  will  lie  reduced  to  .0035  with  a  car  hav- 
ing its  end>  adapted  for  such  high-speed  work,  a  figure  not 
much  higher  than  the  Zossen  constants  obtained  and  not 
too  high  for  conservative  preliminary  calculations. 

The  power  required  to  drive  the  Siemens  &  Halske  ex- 
perimental ear  at  a  speed  of  too  miles  an  hour  has  been 
given  as  950  hp  output  of  the  motors.  The  car  weighed 
approximately  104  ions  of  2000  lbs.  and  had  an  effect- 
ive cross -sectional  area  of  al*>ut  119  sq.  ft.,  which  was  de- 
termined by  including  the  projecting  starting  resistances  on 
the  sides  and  current-collecting  devices  on  top  of  the  car. 
Using  the  constant  obtained  in  the  Zossen  tests  ( .ix>28> 
the  tractive  effort  due  to  wind  friction  alone  at  too  miles 
an  hour  would  Ik  3330  lbs.,  or  32  lbs.  per  ton  of  2000  lbs. 
It  is  necessary  to  add  a  certain  amount  for  journal  and  roll- 
ing friction  of  the  car.  anil  this  latter  item  could  1*  made 
somewhat  larg<r  than  the  figure  given  by  Mr.  Davis,  as  the 
rail  used  in  the  Zossen  experiments  was  stated  to  be  too 
light  for  the  heavy  cars  and  high  speeds  used.  The  Davis 
formula  gives  a  constant  of  5  for  journal  friction  of  a  45- 
ton  car,  and  we  may  perhaps  reduce  this  ti>  4  for  such  a 
heavy  car  as  those  used  in  the  Zossen  tests.  The  second 
factor  of  the  Davis  formula  (.13V )  could  well  Ik-  increased 
in  this  case,  owing  to  insufficient  weight  of  track  for  the 
high  speeds  maintained.  Using,  however,  the  same  factor 
for  the  second  member  of  the  Davis  formula  and  4  for  the 
first  memlHT  we  arrive  at  17  lbs.  per  ton  additional,  which, 
added  to  our  3-'  lbs.,  brings  the  total  up  to  40  lbs  per  ton 
total  friction  of  the  Zossen  car.  At  a  speed  of  100  miles 
per  hour  this  corres|«>nds  to  13(18  hp  output  of  the  motors, 
or  44  ]>er  cent  more  than  the  950  hp  given  as  the  experi- 
mental value  for  this  speed. 

Although  it  would  seem  that  the  constants  of  the  first 
two  memliers  of  the  Davis  formula  are  conservative,  anil 
thev  are  below  those  given  by  some  authorities,  it  may  be 
that  they  are  too  high.  Taking  the  wind  friction  of  the 
Zossen  experiments  as  lieing  correct,  32  lbs.  per  ton  at  too 
miles  per  hour  for  the  Siemens  &  Halske  car,  we  arrive  at 
an  output  of  the  motors  of  877  hp  for  a  speed  of  100  miles 
an  hour  due  to  wind  friction  alone  This  leaves  73  hp,  or 
.83  lb.  per  ton.  for  journal  and  track  friction,  an  amount 
which  is  obviously  absurd.  The  data  given  as  wind  friction 
from  the  Zossen  tests,  therefore,  seems  to  discredit  what 
figures  have  been  published  regarding  the  horse-power  re- 
quired to  drive  the  car. 

Returning  again  to  the  Davis  formula,  we  do  not  find 
any  grounds  for  discrediting  it  due  to  the  results  of  the 
Zossen  experiments.  The  previous  lalioratory  experiments 
made  bv  the  Siemens  &  Ilalske  Company  showed  a  varia- 
tion between  .001  and  .004, depending  upon  whether  a  para- 
bolic or  tlat  surface  was  opposed  to  the  wind.  The  Buffalo 


&  L-ckport  test  gives  a  constant  of  .004  with  surfaces  that 
are  nearly  tlat.  being  reduced  by  Mr.  Davis  to  .0035  for 
rounded-end  cars,  while  Zossen  shows  a  constant  of  .0028 
as  obtained  from  the  car  ends  approaching  a  paral>olic  sur- 
face and  .003  for  the  rounded-end  car  of  the  Allgemeine 
Company.  In  other  words,  the  difference  1x.twcen  the 
Davis  constant  and  that  obtained  from  the  Zossen  experi- 
ments is  not  as  great  as  previously  obtained  with  the  same 
sha|K'd  surfaces  in  the  Siemens  &•  Halske  laboratory  ex- 
periments. 

It  is  unfortunate  that  the  Buffalo  &  Lockjiort  tests  could 
not  be  carried  to  much  higher  speeds  in  order  that  there 
might  Ik-  no  question  concerning  the  elimination  of  track 
and  journal  friction  from  wind  friction.  As  far  as  thev 
went,  however,  they  indicated  that  the  wind  pressure  in- 
creased as  the  square  of  the  speed,  which  has  since  liecn 
verified  by  the  Zossen  experiments,  thus  justifying  the  use 
of  the  second  power  of  velocity  in  his  formula.  Hie  con- 
stant of  .0035.  however,  includes  the  total  wind  friction  of 
the  car  or  train,  while  the  Zo>v  n  constants  of  .0028  and 
.OO30  include  only  the  etui  friction  of  the  car  and  entirely 
exclude  the  side  friction  ami  whatever  rear-end  friction 
may  obtain.  hiking  the  Zossen  constant  as  it  is  given, 
however,  it  dins  not  agree  with  the  horse-power  required 
to  drive  the  Siemens  &  Ilalske  car  so  far  as  these  figures 
are  published  as  yet.  and.  furthermore,  din-s  not  discredit 
the  Buffalo  &  Lockjiort  tests,  but  rather  confirms  the  con- 
clusions arrived  at  from  these  experiments. 

It  is  obvious  that  any  formula  based  u|k>ii  pounds  per 
ton  must  In-  used  with  considerable  discretion  for  cars  pre- 
senting different  cross-sections,  different  shaped  ends  and 
different  irregularities  along  their  surfaces.  Considerable 
error  may  also  I*  made  in  selecting  the  effective  cross- 
section  of  the  car  even  alter  pro]>cr  constants  are  found  by 
exhaustive  experiments. 

Opposing  a  wind  at  a  velocity  of  too  miles  an  hour  is  a 
serious  matter,  as  evidenced  by  applying  the  results  of  the 
Zossen  tests  directly  to  the  operation  of  a  45-ton  car  at  this 
speed,  using  the  same  constants  of  5  and  .13Y,  as  given  by 
Davis,  but  substituting  .0028  for  .0035.  Assuming  a  cross- 
section  of  110  sq.  ft.  we  arrive  at  a  total  tractive  effort  of 
86.5  lbs.  per  ton.  corresponding  to  1040  hp  output  required 
to  propel  a  45-ton  car  at  100  miles  an  hour.  The  same  con- 
stants applied  to  the  Zossen  car  gave  a  total  of  13(18  hp,  but 
this  car  was  over  double  the  weight  and  practically  the  same 
cross  section  as  the  45-ton  car.  while  it  does  not  require  so 
very  much  more  cnerg)  to  propel  it  at  the  same  speed 
Davis  found  that  each  trailing  car  added  approximately  IO 
per  cent  to  the  wind  friction  value,  and.  assuming  this  to 
Ih-  correct,  and  using  the  Zossen  wind  friction  curves,  we 
obtain  an  output  of  1390  hp  for  a  train  of  two  45-ton  cars, 
a  figure  which  is  practically  the  same  as  that  required  for 
the  propulsion  of  the  Zossen  car.  but  carrying  with  it  a 
greater  seating  ca|«city, 

Very  high-speed  lines,  too  miles  |kt  hour  or  aliove.  will 
probably  use  trains  consisting  of  more  than  one  car,  as  it 
is  a  question  if  it  is  not  advisable  to  operate  two  50-ton  cars 
rather  than  a  single  100-ton  car,  thus  securing  the  ad- 
vantages of  distributing  the  load  over  a  greater  wheel  base 
and  the  steadying  action  secured  bv  trains  at  high  speeds. 
The  published  results  of  Zossen  experiments  giving  horse- 
power required  to  drive  the  car  at  different  speeds  and  the 
subdivision  of  car  friction  into  track,  journal  am!  wind  fric- 
tion, will  be  looked  forward  to  with  very  great  interest  as 
giving  much  better  working  data  than  the  results  of  wind 
pressor*  as  measun  !  I.;,  pressure  tidies  It  Is  to  be  hoped 
in  the  interest  of  future  high-speed  railroading  that  wind 
friction  will  show  a  constant  not  greater  than  .0028  even 
when  total  wind  friction  of  the  train  is  included.    In  the 
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meantime,  however,  the  constant  of  .0035  for  total  wind 
friction  deduced  by  Davis  from  the  Buffalo  &  Lockport 
tests  seems  justified  for  conservative  estimate,  and,  in  fact, 
checks  up  remarkably  well  with  the  results  of  the  Zotten 
barometer  tests  if  these  should  be  increased  to  include  as 
well  the  side  friction  of  the  train. 

»♦»  

Train  Resistance  Formulae 

BY  JOHN  BALCIt  BLOOD 

In  the  May  number  of  the  Strert  Railway  Journal, 
Mr.  Davis  had  an  article  based  on  a  series  of  tests  on  the 
Buffalo  &  Lockport  Railway.  He  does  not  Rive  the  test,  but 
gives  formulae  which  he  deduced  therefrom. 

In  determining  hi?  formula  he  starts  with  the  principle 
that  the  different  items  going  to  make  up  the  total  resistance 
should  be  properly  segregated,  but  falls  down  on  the  rock 
where  most  every  one  has  before  him,  namely,  in  attempt- 
ing to  have  the  variables  of  the  formula  with  integral  ex- 
ponents. 

A  formula  for  train  resistance  can  be  made  with  two  dis- 
tinct objects  in  view,  one  for  the  easy  and  approximate  cat 
dilation  of  the  resistance  and  the  other  the  accurate  deter- 
mination of  the  resistance.  In  the  first,  simplicity  is  the  desi- 
deratum, while  in  the  second,  functional  accuracy  is  im- 
portant as  well  as  conformity  to  the  conditions  of  the  case. 

The  accuracy  of  experiment  and  observation  has  much  to 
do  with  the  form  of  the  formula,  as  also  has  the  limiting 
values  of  the  speed.  For  instance,  if  the  accuracy  of  the 
observation  were  measured  by  a  probable  error  of  one 
pound  per  ton.  it  would  be  useless  to  introduce  a  term 
whose  total  value  in  a  given  case  was  much  less  than  one 
pound  per  ton.  Again,  if  the  range  of  the  formula  were 
very  limited,  it  is  useless  to  increase  the  complexity  by 
multiplicity  of  factors  of  different  exponents,  as  within  a 
short  range  a  single  factor  or  two  factors  can  be  made  to 
represent  given  observations  within  the  accuracy  of  the 
observations. 

Mr.  Davis  has  attempted  to  get  accurate  results  He  has 
introduced  terms  to  increase  accuracy,  but  at  the  same  time 
has  made  assumptions  which  introduce  larger  errors  than 
the  accuracy  of  the  terms  he  introduced. 

The  formula  he  uses  is  essentially  the  same  as  proposed 
by  Mr.  Armstrong,  and  is  similar  to  the  formula  pro- 
posed by  the  engineers  of  the  Eastern  Railway  of  France, 
with  the  addition  of  a  term  giving  the  wind  friction  on  the 
sides  of  the  cars. 

Mr.  Davis  gives  the  elements  in  train  resistance  as  three : 
( A)  Journal  friction,  (B)  rail  friction.  (C)  wind  resist- 
ance. He  mentions  that  the  gear  and  bearing  friction  of  the 
motors  together  with  the  motor  losses  should  be  calculated 
as  a  function  of  the  motors  rather  than  of  the  train  re- 
sistance, and  with  this  proposition  I  agree. 

Mr.  Davis  in  making  this  division  assumes  that  the  wind 
resistance  is  all  of  the  same  function.  It  would  seem  from 
reason  and  experiment  that  such  is  not  the  case. 

It  is  pretty  well  established  that  there  is  a  portion  of  the 
resistance  which  varies  as  the  zero  power  of  the  velocity, 
which  is  independent  of  the  velocity.  This  can  be  deduced 
by  experiment  and  also  on  theoretical  grounds,  and  repre- 
sents as  a  l>asis  the  journal  frictictn.  but  contains  probably 
other  portions  of  friction  of  less  moment  than  the  journal 
friction. 

Again,  it  is  pretty  well  established  that  a  )*>rtion  of  the 
friction  varies  according  to  the  first  power  of  the  velocity. 
This  portion  is  the  rail-rolling  friction,  and  from  a  theoreti- 
cal standpoint  it  seems  that  this  should  vary  as  the  first 
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power  of  the  velocity,  as  it  is  practically  the  bending  of  a 
beam. 

Mr.  Davis's  third  function,  wind  resistance,  he  has  taken 
as  varying  with  the  second  power  of  the  velocity.  He  does 
this  because  the  wind  pressure  on  a  normal  plain  from  tests 
varies  approximately  as  the  second  power.  He  assumes 
that  the  friction  resistance  on  the  side  of  the  train  also 
varies  as  the  second  power.  This  last  assumption  is  purely 
an  assumption,  and  it  is  not  borne  out  by  tests  or  theory. 

In  ship  resistance  the  head  resistance  or  resistance 
through  a  fluid  is  found  by  experiment  to  vary  as  the  third 
power  of  the  velocity  or  some  higher  pou-cr,  whereas  the 
skin  resistance  or  side  resistance  of  the  water  is  taken  as 
the  1.83  power.  This  has  been  demonstrated,  and  this  ex- 
ponential figure.  1.83.  is  almost  universally  accepted  as  the 
projH-r  exponent  for  the  skin  friction.  If  tile  side  friction  is 
deemed  of  sufficient  importance  to  be  put  in  the  formula 
it  should  have  its  proper  ex]«ment  to  the  velocity  factor. 

As  to  the  second  jiower  being  the  result  of  Mr.  Davis's 
curves.  I  would  mention  that  from  Fig.  2  the  1.9  power 
would  represent  the  results  equally  as  well  as  the  second 
power.  It  will  be  noted  that  between  6  lbs.  and  13  lbs.  per 
square  foot  all  of  the  points  are  alx>ve  the  line,  and  in  no 
case  is  there  a  point  below  the  line. 

Taking  the  case  up  from  experience  it  seems  to  me  pretty 
well  demonstrated  that  with  the  third  term  of  the  formula 
a  second  pow  er  term,  the  results  by  such  formula  give  much 
too  high  resistance  above  60  miles  or  70  miles  per  hour. 
At  the  same  time,  with  no  term  higher  than  the  first  power 
resistance  above  50  miles  per  hour  is  lower  than  would  be 
experienced. 

At  60  miles  an  hour,  with  from  three  to  five  cars,  the  head 
wind  resistance  is  prolably  less  than  4  lbs.  |kt  ton.  The 
side  wind  resistance  is  also  much  less  than  one  pound  per 
ton.  The  rail  resistance  is  about  nine  pounds  per  ton.  at 
00  miles,  and  the  bearing  resistance  about  4  lbs. 

[r  will  he  seen  then  that  up  to  60  miles  per  hour  the  ex 
)>oncnt  of  the  third  term  will  not  vary  the  total  resistance  to 
a  very  great  extent,  but  w  hen  we  get  to  too  miles  per  hour, 
we  have  the  bearing  friction  4  lbs.,  the  rail  friction  15  lbs., 
and  the  wind  friction  something  like  30  lbs.  Here  it  wili 
be  seen  that  the  higher  exponential  factor  is  of  larger  im- 
portance, as  a  difference  in  exponent  from  one  to  two  would 
make  a  total  in  the  resistance  of  from  30  per  cent  to  40  per 
cent 

This  matter  of  exponents  for  terms  has  been  one  which 
has  troubled  everyone  who  lias  endeavored  to  make 
formulae.  D.  K.  Clark,  in  1S54.  used  a  formula  with  two 
terms,  the  first  independent  of  the  velocity,  and  the  second 
varying  as  the  square  of  the  velocity.  This  formula  was  in 
all  portability  deduced  from  theoretical  reasoning,  assum- 
ing that  the  bulk  of  the  resistance  was  of  the  nature  of  wind 
resistance,  or  that  it  varied  according  to  the  same  law. 

With  proper  constants  this  formula  would  give  reason- 
ably satisfactory  results  within  a  small  range,  but  it  was 
found  that  when  the  range  was  increased  the  formula  was 
wide  of  the  mark.  ( )n  this  account  we  find  a  reaction,  and 
several  persons  made  formulae,  using  first  power  of  the 
velocity  as  the  only  variable.  This  gave  much  In-tter  re- 
sults at  s|K-eds  less  than  40  miles  per  hour,  and  was  used  in 
large  measure  in  practice  for  many  years. 

Rankine's  formula  is  of  this  form  as  is  the  one  of  Baldw  in 
Ijocomotivc  Works.  [Engineering  News,  in  1893,  gave  a 
formula  of  this  nature  as  did  also  D.  L.  Barnes,  who  had 
given  great  study  to  this  matter  of  train  resistance. 

The  engineers  of  the  Eastern  Railway  of  France,  in 
1X85.  made  some  very  careful  experiments  to  determine 
train  resistance,  at  speeds  varying  from  12  kin  up  to  80 
km.    They  found  that  neither  the  formula  with  single  first 
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power  or  single  second  power  term  was  applicable,  and 
their  formulae  contains  three  terms,  one  with  the  zero 
power  term,  another  with  the  first  power  term,  and  the  third 
with  the  second  power  term,  which  has  the  weight  factor  in 
the  denominator.  This  is  theoretically  as  one  would  expect 
in  determining  the  resistance  in  pounds  per  ton  of  train,  as 
the  head  resistance  would  naturally  be  constant  independent 
of  the  train  wherein  the  resistance  per  ton  of  train  would 
vary  inversely  as  the  weight  of  the  train. 

The  Eastern  Railway  of  France  experimenters  found 
that  even  with  this  formula  satisfactory  results  could  not 
he  obtained,  and  in  order  to  make  it  applicable  were  forced 
to  change  the  constants  of  the  first  and  second  power  term, 
giving  different  formulae  for  the  different  speeds.  In  all 
they  have  four  formulae,  nne  according  to  their  statement 
for  freight  trains,  with  speed  from  1 2  km  to  30  km  per 
hour.  This  formula  has  no  second  power  term  in  it.  The 
second  formula  is  for  passenger  and  mixed  trains  of  speeds 
32  km  to  50  km  per  hour.  The  third  is  for  passenger  trains 
with  speed  from  50  km  to  65  km  per  hour,  and  the  fourth 
for  express  trains  with  speed  from  70  km  to  80  km  per  hour 
This  fact,  namely,  that  the  constants  have  to  be  changed 
with  the  speed,  shows  that  the  exponent  of  variable  is  not 
correct. 

It  seems  to  me  that  there  is  overwhelming  evidence  that 
a  resistance  formula  with  three  terms,  with  the  third  term 
and  second  power  term,  will  always  give  a  much  too  high 
resistance  above  60  miles  per  hour  if  the  formula  is  correct 
for  speeds  below  that. 

In  the  Street  Railway  Journal  for  March.  1809,  I 
gave  an  article  on  "Train  Resistance."  mentioning  this  fact 
and  giving  as  most  reasonable  general  formula  where  three 
terms  were  the  limit,  the  formula  as  follows: 

M  w 

R  =  4  +  .i5M  +  .30-^ 

Where 

R  =  resistance  in  lbs.  per  ton. 

M  ~  speed  in  miles  per  hour. 

T  —  weight  of  train  in  tons. 
I  believe  this  formula,  as  it  stands,  would  give  reasonable 
results,  but  in  all  cases  where  extreme  accuracy  must  be 
obtained,  as  in  cases  of  single  cars,  the  importance  of  each 
factor  must  be  considered  and  proper  co-efficient  used  ac- 
cordingly. For  instance,  a  10-ton  car  with  four  wheels 
would  have  less  bearing  friction  per  ton  than  a  10-ton  car 
with  eight  wheels,  and  again,  a  single  car  running  on  a 
100-lb.  well-laid  rail  would  have  much  less  rail  friction 
than  if  it  were  miming  on  a  50-tb.  rail  in  bad  condition. 

Again,  for  extreme  accuracy.  I  believe  that  we  need 
four  terms,  one  representing  the  head  resistance,  and 
another  representing  the  side  resistance  of  the  train.  For 
single  cars  I  believe  that  the  side  resistance  term  should  be 
eliminated,  anil  here  we  would  mid  three  terms  only,  but 
for  trains  of  from  five  to  ten  cars  two  (onus  .if  different  ex- 
ponential value  are  necessary 

In  conclusion  I  would  say.  that  I  do  not  think  it  possible 
to  develop  a  formula  for  accurate  work  to  take  in  speeds 
from  zero  to  100  miles  per  hour  without  introducing  one 
factor  with  the  exponent  of  the  velocity  fractional  between 
one  and  two. 

\piin.  I  think  that  without  doubt  the  wind  side  friction 
varies  with  the  different  power  of  the  velocity  and  the  head 
friction.  Further.  1  believe  that  it  is  useless  to  introduce 
complications  into  the  formula  for  the  side  friction  until  the 
proper  exponents  for  side  friction  and  head  terms  are 
determined. 

Tt  seems  to  me  that  while  the  engineering  Work  in  this 
branch  has  not  produced  satisfactory  data  at  high  speeds, 
with  exponential  factor  for  the  third  term  of  i.R,  it  will  give 


as  accurate  results  between  60  miles  and  100  miles  per  hour, 
as  we  have  had  with  other  formulae  of  only  two  terms  up  to 
60  miles  per  hour. 

With  reference  to  experiment  I  think  that  the  effort 
should  be  to  show  the  exponents  of  the  wind  factor  both  as 
regards  head  friction  and  side  friction. 

 »+•  

The  application  of  Charles  T.  Barney  for  an  injunction 
to  prevent  the  completion  of  the  Rapid  Transit  subway 
along  its  present  line  in  the  section  which  passes  his  resi- 
dence, at  l'ark  Avenue  and  Thirty-eighth  Street,  New 
York,  was  argued  before  Justice  Gicgerich  in  the  Supreme 
Court  of  the  City  of  New  York,  on  June  26,  by  A.  H.  Mas- 
ten,  who  ap|H?ared  for  Mr.  Barney,  and  Edward  M.  Shep- 
ard,  who  represented  the  Rapid  Transit  Commissioners. 
Cor|M)ration  Counsel  Rives  also  appeared  as  the  representa- 
tive of  the  Mayor  and  Comptroller. 

Mr.  Barney  contends  that  the  original  plans  of  the  Sub- 
way Commission  have  been  modified,  and  that  these  changes 
are  of  such  a  radical  nature  as  to  really  endanger  the  safety 
of  the  residents  along  the  line  ;  consequently  he  asks  that  the 
excavations,  which  he  claims  were  unauthorized,  be  filled 
in.  1  le  also  says  that  the  plans  upon  which  the  contractors 
are  now  working  call  for  four  tracks,  where  only  two  were 
authorized,  and  that  the  wall  of  the  tunnel  instead  of  being 
35  ft.  from  his  house  is  only  7  ft.  Mr.  Masten,  his  attorney, 
says  that  while  it  may  be  wise  to  enlarge  this  part  of  the 
tunnel  so  as  to  provide  for  connection  with  the  tracks  at  the 
Grand  Central,  it  is  not  lawful  to  do  so  on  the  decision 
of  the  chief  engineer  alone,  that  when  the  modification  of 
the  original  plans  was  contemplated,  the  change  should 
have  been  announced  publicly,  and  the  matter  should  have 
lieen  submitted  to  the  Rapid  Transit  Commissioners  for 
consideration  and  approval. 

Mr.  Shepard.  opposing  the  petition  of  Mr.  Barney,  said 
that  the  interests  involved  in  the  construction  of  the  sub- 
way were  of  such  magnitude  that  an  individual's  loss  or  an- 
noyance ought  not  to  Ik-  considered,  as  there  could  be  no 
comparison  between  these  losses  and  the  benefits  which 
would  accrue  to  the  general  public.  He  declared  that  the 
change  in  the  plans  was  considered  and  ratified  by  the 
Hoard,  and  that  these  modifications  were  absolutely  neces- 
sary in  order  to  carry  out  the  mandate  of  the  appellate 
division,  which  had  directed  the  Rapid  Transit  Commis- 
sioners to  make  some  provision  for  the  accommodation  of 
the  Fast  Side  and  interurban  traffic.  Mr.  Shepard  said  that 
if  the  section  of  which  Mr.  Barney  complained  had  to  be 
refilled,  in  accordance  with  his  wishes,  it  would  mean  a 
delay  of  at  least  eighteen  months  in  the  completion  of  this 
portion  of  the  work.  In  summing  up  the  case  Mr.  Shepard 
said : 

We  insist  that  Mr  Barney  can  never  maintain  this  action,  or. 
imbed,  be  greatly  listened  to.  Mc  is  a  large  stockholder  and  a 
director  r>{  the  Rapid  Transit  Subway  Construction  Company, 
which  has  constructed  this  section.  If  the  work  ha*  been  done 
without  the  route  and  general  plan  it  has  been  done  under  his  di- 
rection and  he  is  without  redress.  This  change  was  advised  and 
concurred  in  by  the  engineers  of  the  company  of  which  he  is  a 
director.  If  he  was  ignorant  of  the  location  of  the  tunnel  that 
was  simply  because  he  refrained  from  knowing  what  his  com- 
pany was  doing 

The  corporation  counsel,  who  appeared  for  the  Mayor 
and  Comptroller,  corroborated  the  statement  of  Mr.  Shep- 
ard that  the  modifications  in  the  line  of  the  tunnel  had  been 
made  in  strict  conformity  to  law.  and  he  urged  that  the 
action  of  the  Commission  lie  supported  bv  the  court.  He 
declared  that  much  harm  would  come  from  any  protracted 
delay  in  the  completion  of  the  tunnel  work  at  this  time. 

Decision  was  reserved. 
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I  have  read  with  interest  the  article  by  H.  C.  Mackay. 
president  of  the  Street  Railway  Accountants'  Association 
of  America,  entitled  "Creation  of  Reserve  Funds."  The 
suggestions  expressed  by  Mr.  Mackay  are  so  thoroughly 
in  accord  with  my  personal  opinions  that  1  should  be  at  a 
loss  to  find  a  point  on  which  to  take  issue  with  him  but  for 
the  title,  which  affords  me  a  pretext  for  writing  a  few- 
words. 

In  my  experience  as  an  accountant  in  railroading  I  in- 
variably raise  the  point  so  effectively  treated  by  Mr. 
Mackay,  that  provision  should  l>e  made  for  the  proper  main- 
tenance of  track  and  also  of  equipment,  machinery  and 
buildings.  W  ithout  doubt  ample  provision  should  be  made 
each  year  for  the  wear  and  tear  on  these  and  for  their 
renewal.  Once  the  average  life  of  the  different  material  in 
the  track  is  settled  by  the  engineer  and  the  approximate  cost 
of  labor  required  in  making  repairs  and  rcnew  tls  is  ascer- 
tained, the  accountant  can  make  his  calculations  as  to  the 
appropriation  that  should  be-  made  on  each  account,  so  as 
to  provide  for  renewals  as  they  become  necessary.  In  so 
far  as  the  ascertained  amount  is  not  expended  in  renewing 
the  track,  a  charge  should  be  made  to  o]>eratitig  expense 
and  a  corresponding  credit  to  a  track  renewal  fund.  This 
fund  may  Ik-  subdivided  so  as  to  show  the  funds  available 
for  rail  renewals  and  other  items  separately.  In  prac- 
tice it  is  well  to  make  these  adjustments  monthly.  Sim- 
ilarly a  regular  charge  "per  car  mile"  may  be  established 
for  re|tairs  and  renewals  of  cars  and  motors,  regulated  ac- 
cording to  class  of  car,  and  an\  expended  balance  charged 
to  operating  ex|>enses  and  credited  to  a  car  renewal  fund. 
Renewal  funds  for  buildings  and  machinery  may  be  sim- 
ilarly established.  Hut  these  funds  must  not  be  regarded 
as  reserve  funds,  for  they  differ  materially  from  the  reserve 
fund  proper.  The  renewal  fund  represents  definite  depre- 
ciation. It  is  ear-marked  for  all  time,  so  that  it  will  only 
lie  used  for  the  specific  puri>ose  for  which  the  charge  was 
made.  F.sscntiallv  it  forms  a  primary  charge  to  the  op- 
crating  account,  one  that  must  Ik-  made  liefore  any  surplus 
can  l>c  shown.  Now,  it  is  only  from  the  surplus  that  the 
reserve  fund  proper  can  be  voted,  and  therein  lies  the  dif- 
ference. 

To  emphasize  this  point.  I  might  call  attention  to  the  par- 
agraph in  which  Mr.  Mackay  lcfers  to  making  provision  for 
the  liabilitv  on  unpresented  or  unsettled  claims  for  injuries 
and  damages.  Where  one  has  to  deal  with  accidents  that 
have  occurred  and  involve  unsettled  claims,  the  charge  is 
one  which  should  strictly  be  made  against  operating  ex- 
penses. Hut  where  it  is  desired  to  form  a  reserve  fund  in 
view  of  the  possibility  of  serious  accidents  occurring  in  the 
future,  the  case  is  different.  Here  no  actual  liability  ex- 
ists. Therefore,  any  provision  voted  from  the  surplus  may 
be  regarded  as  a  reserve  fund  in  the  strict  sense  of  the  term. 

In  estimating  the  charge  that  should  be  made  to  provide 
for  the  wear  and  tear  of  electrical  equipment  it  might  In- 
well  to  allow  some  margin  for  replacing  equipment  that 
may  have  become  obsolete  before  it  is  actually  worn  out. 
This.  too.  might  be  provided  for  in  a  general  reserve. 

It  is  certainly  most  important  that  a  proper  sinking  fund 


should  be  created  to  replace  capital  invested  in  plant  and 
machinery  that  may  have  to  lie  altandoned  on  the  expira- 
tion of  a  lease  or  franchise.  In  this  case  the  payment  of 
an  annual  premium  to  some  wcll-cstablisho!  and  sub- 
stantial trust  company  commends  itself  to  me.  A  pre- 
mium can  be  adjusted  that  will  be  based  on  a  reasonable 
rate  of  interest.  W  hen  the  premium  is  so  adjusted  and 
regularly  paid  the  investor  can  rest  satisfied  that  the  repay- 
ments of  the  amount  of  his  investment  is  assured.  As  an 
example  of  what  may  Ik.-  done  in  this  direction.  I  might 
state  that  you  could  insure  the  payment  of  $650,000  on  the 
expiring  of  a  lease  or  franchise  in  40  years  by  the  payment 
of  thirty-nine  annual  premiums  of  $0,250  to  the  trust  com- 
pany. Such  an  arrangement  precludes  any  possibility  of 
trouble  in  the  adjustment  of  sinking  funds. 

I  fully  agree  with  Mr.  Mackay  that,  as  a  general  rule,  it 
is  well  to  have  all  renewal  funds  especially  set  aside,  so  that 
tin-  actual  cash  1h-  available  at  any  time  that  it  may  be  re- 
quired. There  is.  however,  a  s|wcial  occasion  for  setting 
aside  the  amounts  appropriated  to  general  reserve  funds. 
Where  amounts  are  voted  from  the  surplus  to  form  a  re- 
serve fund  that  may  be  used  for  equalizing  dividends  or 
any  other  purpose  affecting  the  general  w  elfare  of  the  stock- 
holders, it  may  Ik-  found  to  Ik-  more  to  the  advantage  of  the 
business  to  use  the  fund  in  the  ordinary  course  of  business 
as  working  capital.  Hy  so  doing  the  fund  may  earn  sev- 
eral times  the  amount  that  would  be  derived  from  it  if  in- 
vested in  high-class  securities.  It  would  appear  jnkit 
financing  to  set  aside  a  fund  that  would  only  return  say  2 
per  cent,  interest,  if.  on  the  other  hand,  you  were  kirrowing 
money  at  6  or  8  per  cent,  to  purchase  supplies  or  carry  a 
floating  debt. 



The  Auditor  and  the  Stockholders 


The  auditor  of  a  public  company  or  corporation  is  i.i 
theory  and  by  ri^ht  an  agent  of  the  shareholders.  In  Great 
Britain,  by  "the  Companies  Act,  1000, *'  he  is  made  directly 
responsible  to  the  general  body  of  shareholders,  and  it  is 
made  compulsory  upon  him  to  report  to  them  as  well  as 
slate  on  the  balance  sheet  whether  the  requirements  of  a 
full  and  free  auditing  of  accounts  have  been  strictly  com- 
plied with  in  letter  ami  spirit.  He  is  made  a  watch  dog 
upon  the  financial  operations  of  the  officers  and  directors- 
He  is  to  report  errors,  misleading  bookkeeping  and  mal- 
feasance. He  is  to  report  to  the  stockholders  the  conceal- 
ment of  essential  facts,  the  payment  of  unearned  dividends, 
the  wasting,  misdirection  or  overvaluation  of  assets,  the 
covering  up  of  liabilities  and  the  performance  of  official 
acts  not  authorized  by  the  stockholders  or  by  the  articles 
of  incorporation.  In  short,  the  function  of  the  auditor  is 
to  safeguard  the  interests  of  the  stockholders  and  protect 
them  from  official  error  and  malfeasance. 

In  order  to  perform  the  function  of  an  independent  and 
fearless  auditing  of  accounts  so  as  thus  to  safeguard  share- 
holder interests,  the  first  essential,  of  course,  is  that  the 
auditor's  official  position  comes  not  from  the  managing 
director  whose  financial  acts  he  is  appointed  to  examine, 
but  from  the  stockholders  themselves  whose  interests  he 
represents;  and  right  here  is  the  fundamental  error  of  the 
American  practice  and  the  danger  to  the  professional 
standing  of  the  American  auditor. 

The  appointment  o[  the  auditor  or  comptroller  of  tbc- 
averagc  American  corporation  comes  directly  from  the 
managing  director.  The  appointee,  therefore,  is  absurdly 
supposed  to  act  as  a  watch  dog  upon  the  acts  of  his  man- 
ager, to  report  to  a  miscellaneous  investing  public  the 
errors  and  malfeasance  of  the  official  upon  whom  he  tle- 


Digitized  by  Google 


26 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.  No.  I. 


pends  for  both  his  salary  and  his  job.  Is  it  to  be  supposed 
for  an  instant  that  where  crookedness  existed  an  honest 
and  independent  audit  under  such  conditions  could  be  ac- 
complished? If  the  report  of  a  fearless  audit  exposing  the 
management  were  prepared,  would  it  be  allowed  to  go  to 
the  stockholders?  How  long  would  it  take  the  manager 
in  such  a  case  to  discharge  his  appointee  and  substitute 
another  who  would  do  his  bidding?  In  short,  under  the 
current  American  system,  the  auditor  of  the  average  cor- 
poration is  nothing  more  or  less  than  the  manager's  finan- 
cial clerk.  He  is  not  an  independent  official.  He  is  not 
the  fiduciary  agent  of  the  stockholders.  He  is  not  the 
financial  watch  dog  of  the  corporation.  He  can  report  to 
the  stockholders  neither  the  errors,  the  deceits  nor  the 
frauds  of  the  official  management.  On  the  other  hand,  he 
is  made  the  cloak  for  errors,  the  servile  agent  of  deceits 
and  oftentimes  the  helpless  scapegoat  of  frauds 

The  duties  of  the  auditor  of  the  average  corporation  are: 

1.  To  ascertain  the  correctness  of  the  accounts. 

2.  To  ascertain  and  verify  the  liabilities. 

3.  To  examine  and  verify  the  values  of  the  assets. 

4.  To  present  to  the  stockholders  properly  constructed 
accounts  and  balance  sheets. 

5.  To  certify  that  these  accounts  and  balance  sheets 
strictly  accord  with  the  facts. 

6.  To  report  to  the  stockholders  any  discrepancies  that 
may  exist  between  the  books  and  the  facts  and  the  dis- 
covery of  official  errors  or  malfeasance. 

But,  suppose  that  the  auditor  is  appointed  to  his  position 
by  the  manager  of  the  corporation,  and  that  the  accounts 
to  be  audited,  the  liability  and  asset  reports  to  be  verified 
and  the  discrepancies  to  be  reported  represent  the  will  and 
acts  of  the  manager.  What,  under  such  conditions,  is  the 
audit  worth?  Will  it  be  an  audit  at  all,  or  simply  a  false 
pretense  aimed  to  cover  up  the  missteps  of  the  manage- 
ment and  gull  the  stockholders  and  investing  public? 

The  well-known  Scottish  accountant,  Ebenezer  Carr, 
explains  the  correct  position  of  an  auditor  thus:  "Cer- 
tainly he  should  not  undertake  an  audit  unless  he  has  a  free 
hand  to  do  all  that  is  necessary  for  presenting  a  fair  and 
full  representation  of  the  position  of  the  concern  under 
audit;  anything  short  of  this  is  worthless."  But  what  audi- 
tor can  have  a  free  hand  in  examining  and  reporting  the 
financial  acts  of  the  manager  who  controls  his  job?  How 
large  a  proportion  of  the  auditors  and  comptrollers  of 
American  industrial  and  public  service  corporations  can 
boast  that  they  have  such  free  hand  ? 

The  auditor  is  supposed  to  ascertain  if  there  are  liabili- 
ties incurred  bythe  manager  other  than  those  shown  in  the 
books;  to  write  off  the  proper  proportion  on  all  wasting 
assets  and  see  that  the  assets  are  down  for  present  bed- 
rock values  and  not  at  inflated  estimates;  to  reduce  the 
estimates  on  the  stock  in  hand  to  net  values,  and  thereby 
guard  the  stockholders  against  the  dangers  of  a  false  and 
fictitious  balance  sheet.  But  if  the  official  management  is 
the  beneficiary  of  the  misrepresentation,  and.  at  the  same 
time,  has  absolute  control  of  the  position  of  auditor,  can 
the  audit  be  anything  else  than  a  cover  of  falsification? 

The  audit  is  to  ascertain  if  there  is  a  voucher  for  every 
disbursement,  an  invoice  for  each  item  of  the  purchase 
book,  a  dollar  in  cash  for  each  dollar  in  the  cash  book  and 
a  deed  and  abstract  of  title  for  each  piece  of  real  estate. 
The  auditor  is  to  ascertain  that  the  bad  debts  have  been 
marked  down  as  such ;  that  the  depreciation  in  value  of 
plant  and  fixtures  has  been  properly  written  off:  that  there 
is  no  inflation  in  the  value  of  the  stock;  that  no  liabilities 
arc  concealed ;  that  dividends  and  cost  of  maintenance  are 
not  paid  out  of  the  capital:  that  the  bank  account  is  sup- 
ported bv  the  certificate  of  the  banker:  that  all  investments 


are  verified  at  present  market  values;  that  contingent  lia- 
bilities are  Riven  full  showing;  that  the  reserve  fund  re- 
ported is  real  and  not  fictitious ;  that  the  balance  sheet  is  a 
faithful  photograph  of  the  books,  and  that  the  books  give 
a  true  and  complete  record  of  the  facts  and  of  the  com- 
pany's condition.  All  this  the  auditor  is  to  examine,  ascer- 
tain and  verify,  and  for  what  purpose?  In  order  that  the 
mistakes  and  malfeasance  of  the  official  management  may 
not  jeopard  the  investment  interests  of  the  stockholders. 
But  when  the  official  management  controls  the  audit  by 
controlling  the  auditor,  what  mistakes  and  malfeasances  of 
official  management  are  the  stockholders  going  to  ascer- 
tain from  the  audit  ?  It  is  only  too  plain  that,  in  fact,  there 
is  no  audit  at  all  It  is  pure  buncombe,  a  Farce,  so  much 
advertising,  and  that  is  all. 

Under  such  conditions  the  auditor  might  just  as  well  be 
dispensed  with.  What  is  the  use  of  an  audit  that  does  not 
audit,  or  an  investigation  that  is  never  made.  or.  if  made,  is 
never  reported,  or  if  reported  conceals  the  errors  and  mal- 
feasance investigated  It  is  worse  than  no  audit;  it  is  a 
fraud  to  conceal  a  fraud. 

It  is  perfectlv  clear  that  if  the  profession  of  auditor  is  to 
obtain  in  this' country  a  high  professional  standing  the 
auditor  must  be  a  free  moral  and  financial  agent  He  must 
he  beyond  the  control  of  the  officials  whose  official  acts  he 
is  to  review.  His  position  most  come  from  the  stockhold- 
ers whose  interests  he  is  supposed  to  safeguard.  He  should 
report  onlv  to  the  stockholders  and  be  responsible  only  to 
them.  In  that  way,  and  in  that  way  only,  will  the  interests 
of  the  stockholders  of  American  corporations  he  strictly 
safeguarded,  and  in  that  way  only  will  the  standing  of  the 
American  auditor  be  worthy  of  the  name. 

 »♦» 

Necessity  for  Audits 

In  keeping  with  the  position  which  we  have  taken  on  the 
value  of  examination  of  accounts  by  independent  auditors, 
the  Wall  Street  Journal  recently  called  attention  to  several 
special  cases,  particularly  that  of  the  Kvansville  &  Terrc 
HauteRailway.in  which  this  necessity  was  emphasized.  The 
increase  in  the  n timber  of  industrial  companies  seeking  in- 
vestment demands  that  some  provision  be  made  for  the  pro- 
tection of  the  general  public.  The  writer  of  the  article  in 
question  points  out  that  an  audit  is  one  thing  and  an  ex- 
pert examination  is  another,  the  vital  fact  being  the  in- 
tegrity of  profits.  While  this  is  in  one  sense  a  bookkeeping 
matter,  it  is  entirely  different  in  another  sense,  for  while  the 
books  may  lie  kept  with  irreproachable  correctness,  so 
far  as  liatancc  sheets  and  income  statements  may  be 
concerned,  the  results  disclosed  thereby  and  the  deduc- 
tions drawn  therefrom  may  Ik-  entirely  incorrect  in  a  larger 
sense.  The  ordinary  audit  means  very  little  more  than  the 
verification  of  entries,  as  it  docs  not  go  into  the  broader 
question  of  their  original  correctness,  nor  does  it  verify  the 
accuracy  of  the  books  as  .1  complete  record  of  the  transac- 
tions and  the  condition  of  the  property.  Those  who  are 
familiar  with  the  situation  will  agree  that  the  necessity  for 
such  independent  audits  of  a  thorough  and  comprehensive 
character  is  much  greater  in  the  case  of  street  railway  prop- 
erties than  in  any  other  class.  The  difference  between  the 
work  of  the  bookkeeper  and  auditor  is  very  clearly  illus- 
trated in  the  following  summary : 

Profits  mainly  depend  upon  two  things,  the  first  of  which  is 
the  valuation  of  inventorir*  at  the  end  <>f  the  year,  and  the  second, 
(he  allowances  for  depreciation  of  plant.  If  a  company  chooset 
t,,  over  value  the  inventories,  the  bookkeeper  simply  takes  the 
statement  as  Riven  to  him  and  puts  it  on  his  ledger.  The  ledger 
balances  agree  all  right  with  the  profit  and  loss  statement,  but  if 
the  profit  and  loss  statement  is  made  on  thi<  basis,  the  profit  a» 
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written  is  in  excess  of  the  real  profit,  and  the  excess  will  sooner 
or  later  have  to  be  dealt  with  by  writing  off.  Again,  ii  proper  al- 
lowances arc  not  made  for  depreciation  the  profits  are  over-rated 
by  the  amount  to  which  the  allowances  are  short  of  the  facts,  and 
if  dividends  arc  made  on  the  basis  of  the  book  profit*  trouble  re- 
sults sooner  or  later. 

The  ordinary  audit,  as  far  as  our  experience  rocs,  does  not 
sufficiently  canvass  the  inventory  value  or  the  depreciation  allow- 
ances— neither  of  which  are  subject  to  ordinary  check  by  voucher 
—and  as  has  been  said,  it  is  entirely  conceivable  that  a  merely 
bookkeeping  audit  might  certify  a  set  of  accounts  in  which  in- 
ventory values  were  wholly  out  01  proportion  with  the  facts,  and 
in  which  depreciation  allowances  were  altogether  too  small. 

We  think  that  every  industrial  company  in  making  its  report 
to  stockholders  should  call  in  independent  auditors,  who  should 
be  instructed  not  merely  to  certify  to  the  accounting,  but  should 
also  be  requested  to  certify  to  the  profits.  The  auditor  would 
in  such  case  employ  experts  satisfactory  to  themselves  on  whose 
judgment  they  would  be  willing  to  issue  their  certificates.  With 
such  a  certificate,  stockholders  could  iairly  feel  that  they  had 
something  on  which  they  could  rely  besides  the  statement  of  the 
company's  officers.  The  officers,  moreover,  could  feel  that  a  con- 
siderable part  of  the  responsibility  had  been  lifted  from  their 
shoulders,  and  we  should  imagine  that  this  would  be  a  strong  in- 
ducement^ to  all  who  were  desirous    of  doing  their  duties  con- 

An  insufficient  audit  is  worse  than  none  at  all.  because  from  the 
nature  of  things  it  induces  the  stockholder  to  believe  that  he  has 
a  guarantee  when  he  has  none.  The  principle  of  independent 
audit  is  good  only  in  its  complete  application.  Wc  think,  how- 
ever, that  such  complete  application  of  the  principle  ought  to  be 
practically  universal  henceforth.  There  is  so  much  uncertainty 
involved  in  industrial  corporation  finance  under  ihe  best  condi- 
tions that  whatever  can  be  done  to  remove  or  diminish  this  un- 
certainty ought  to  be  done.  At  the  present  time  conditions  in  this 
respect  are  very  unsatisfactory. 

 *#*  

Corporate  Dividends 


BY  CHARLES  COLE  BY  KECKITT,  C.  P.  A. 

In  the  present  age,  when  nearly  50  per  cent  of  the  title 
to  property  in  the  United  States  is  vested  in  slock  com- 
panies, it  naturally  follows  that  a  large  percentage  of  the 
incomes  of  the  country  are  derived  through  the  medium  of 
dividends.  Notwithstanding,  however,  the  immense  reve- 
nues derived  through  this  source,  there  are,  comparatively 
speaking,  few  court  decisions  bearing  on  the  subject. 
What  cases  there  are  seem  to  be  chiefly  of  a  prohibitive  na- 
ture given  for  the  protection  of  creditors  of  insolvent  com- 
panies. The  court  seldom  intervenes  to  regulate  the  in- 
ternal management  of  the  company  or  to  protect  the  rights 
of  one  class  of  stockholders  as  against  another,  the  only 
exception  to  this  case  being  where  fraud  actually  exists. 
Upon  the  accountant  of  a  corporation,  therefore,  devolves 
the  responsibility  of  protecting  the  rights  of  all  classes  of 
stockholders'  interests;  and  although  in  such  matters  his 
services  arc  only  advisory,  whilst  the  decision  of  the  di- 
rectors is  almost  supreme,  his  efforts  should  always  be 
directed  to  establish  the  rightful  interests  of  each  class  of 
stockholders,  to  exhibit  to  the  directors  a  full  report  on 
the  condition  of  the  affairs  of  the  company  and  a  correct 
statement  in  regard  to  profits  of  the  current  and  previous 
years,  as  well  as  the  condition  of  all  reserve  funds  and  con- 
tingent funds  which  are  maintained  for  specific  purposes. 
It  is  obvious  that  where  a  company  is  solvent  and  the 
capital  stock  is  owned  by  only  one  class  of  stockholders, 
his  task  M  comparatively  an  easy  one;  but  where  the  busi- 
ness is  of  such  a  nature  as  to  involve  large  contingent  lia- 
bilities, or  where  the  assets  arc  of  an  exhausting  nature,  or 
where  stockholders  are  divided  into  preferred,  ordinary  or 
deferred,  or  where  the  company  is  in  the  course  of  liquida- 
tion, the  auditor  has  a  complex  problem  to  solve. 

For  the  purpose  jt  more  intelligently  dealing  with  the 
subject  of  dividends  and  its  relation  to  the  duties  of  audi- 


tors, I  have  divided  the  subject  under  the  following  head- 
ings: 

1 .  Different  classes  of  stock  and  dividends. 

2.  In  what  cases  may  or  may  not  a  dividend  be  declared 

and  paid? 

3.  What  redress  have  stockholders  and  creditors  as 
against  directors  and  auditors  for  improperly  declaring 

dividends? 

The  most  common  forms  of  stock  arc: 

1.  Preferred  stock. 

2.  Common  or  ordinary. 

3.  Deferred  and  founders'  shares. 

A  corporation  may,  in  general,  make  four  different 
kinds  of  dividends,  viz.: 

1.  A  dividend  payable  in  cash. 

2.  In  certificates  of  stock. 

3.  In  scrip. 

4.  In  property. 

Tn  the  absence  of  a  special  provision  to  the  contrary, 
dividends  will  be  presumed  to  be  payable  in  cash  and  in 
lawful  or  current  money. 

DISCRETION  OK  DIRECTORS  AS  TO  DECLARING  DIVIDENDS 
In  general,  it  is  for  the  directors  and  not  the  sharehold- 
ers to  determine  whether  or  not  a  dividend  is  to  be  de- 
clared. When,  therefore,  the  directors  have  exercised  this 
discretion  and  declared  or  refused  to  declare  a  dividend, 
there  will  be  no  interference  by  the  courts  with  their  de- 
cision unless  they  are  guilty  of  a  wilful  abuse  of  their  dis- 
cretionary powers  or  of  bad  faith  or  of  a  neglect  of  duty. 
Accordingly,  the  directors  may,  in  the  fair  exercise  of  their 
discretion,  reserve  profits  to  extend  and  develop  the  busi- 
ness or  for  the  purpose  of  meeting  contingent  liabilities. 
The  free  exercise  of  their  discretion  cannot  be  interfered 
with  by  the  contracts  of  promoters  or  original  incorpora- 
tors as  to  the  disposition  of  corporate  profits. 

Nevertheless, the  discretion  of  the  directors  in  the  matter 
of  declaring  or  refusing  to  declare  a  dividend  is  not  abso- 
lute. The  courts  exercise  a  supervisory  power  in  this  mat- 
ter, and  where  there  is  a  clear  abuse  of  power  in  refusing 
to  declare  the  dividend  a  court  of  equity  will,  at  the  in- 
stance of  any  shareholder,  compel  the  proper  authorities 
to  declare  and  pay  the  dividend.  (Stevens  vs.  South  De- 
von Railway.)  Delay  on  the  part  of  the  shareholders  in 
failing  to  commence  their  suit  to  compel  the  payment  of  a 
dividend  until  the  corporation  becomes  insolvent  is  fatal. 
If  the  plaintiff  shareholders  are  in  the  majority,  and  can  re- 
elect directors  at  the  next  annual  meeting,  the  court  will 
not  intervene. 

The  discretion  of  the  directors  is  not  only  governed  by 
the  courts,  but  by  the  statute  and  by  the  articles  of  associa- 
tion of  the  company,  provided  the  latter  do  not  conflict 
with  any  statute.  It  has  already  been  stated  that  the  courts 
will  sometimes  interfere  with  the  discretion  of  directors  in 
regard  to  dividends  The  most  common  causes  for  inter- 
vention arc  as  follows: 

1.  When  the  act  of  the  directors  in  declaring  a  dividend 
is  ultra  vires. 

2.  When  such  dividend  would  jeopard  outside  creditors. 

3.  When  the  dividend  is  declared  out  of  capital. 
Numerous  English  and  American  jurists  have  decided 

that  it  is  illegal  to  pay  dividends  out  of  capital,  or  have 
stated  the  same  fact  in  reversed  form  "that  dividends  can 
be  made  only  from  net  profits." 

The  relationship  of  the  accountant's  profession  to  the 
subject  of  dividends  and  profits  naturally  differs  from  the 
legal,  his  opinion  being  advisory  only,  whilst  court  de- 
cisions are  compulsory.  The  former,  however,  is  much 
broad-r  and  far-reaching,  because  it  applies  to  individual 
cases,  whilst  the  latter  is  given  to  control  the  actions  m 
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the  general  public.  It  is  not  enough  that  a  declaration  of 
a  dividend  is  legal;  it  must  conform  to  sound  judgment 
and  conservative  financing.  Moreover,  it  is  especially 
within  the  accountant's  province  to  regulate  such  ques- 
tions as  to  profit  which  often  form  contentions  lvctwccn 
different  classes  and  generations  oi  stockholders,  where 
the  courts  seldom  interfere. 

In  the  case  of  Lee  vs.  The  Xeuchatcl  Asphalt  C  ompany, 
the  court  refused  to  intervene  between  two  different  classes 
of  stockholders,  preferred  and  ordinary,  to  enjoin  the 
declaration  of  a  dividend  on  the  ground  that  the  dividend 
was  paid  out  of  capital.  The  common  stockholders  took 
the  view  that  a  reserve  should  he  created  for  the  purpose 
of  making  good  the  capital,  as  the  company  dealt  in  assets 
of  an  exhausting  nature,  consisting  of  asphalt,  and  their 
concessions  were  merely  leasehold  interests. 

The  court  held  that  it  could  not  interfere  with  the  in- 
ternal arrangements  of  the  stockholders,  and  said  that  "it 
has  been  very  judiciously  and  properlv  left  to  the  com- 
mercial world  to  settle  how  accounts  were  to  be  kept." 
The  court  took  the  view  that  immediatelv  the  capital  ac- 
count was  invested  it  was  sunk,  ami  if  the  receipts  ex- 
ceeded the  current  expenses  it  was  a  return  of  revenue  and 
not  of  capital.  This  decision  makes  it  necessary  lor  in- 
vestors to  be  careful  how  they  invest  in  companies  dealing 
in  "waslinn  assets."  They  should  either  see  that  the  ar- 
ticles provide  for  a  special  reserve  for  the  maintenance  of 
the  capital  assets  or  should  only  take  stock  that  is  pre- 
ferred unless  the  capital  of  the  company  consists  solely  of 
common  stock.  Otherwise  they  might  find  that  dividends 
were  being  declared  out  of  capital,  which  the  preferred 
stockholders  would  participate  in,  to  the  exclusion  of  the 
common  stockholders,  and  they  could  obtain  no  remedy 
Under  these  circumstances  unless  in  case  of  actual  fraud 

To  WHOM  MAY  COKI'ORATIONS  PAY  DIVIDENDS 

Registration  of  stockholders  is  reiptircd  by  the  articles 
of  many  corporations  and  a  transfer  fee  payable  upon  reg- 
istration. The  company  is  not  bound  to  deal  with  any  but 
the  registered  stockholder,  but  the  registered  stockholder 
is  regarded  by  a  court  of  equity  to  be  a  trustee  for  a  bona 
fide  purchaser  or  mortgagee  so  far  as  the  ownership  of 
stock  and  receipt  ot  dividends  is  concerned,  and  the  latter, 
as  well  as  the  legal  representative  and  judgment  creditor, 
may  enforce  their  rights  against  the  company  for  unpaid 
dividends  upon  the  presentation  of  proper  proof  and  the 
payment  of  necessary  transfer  fees. 

As  a  general  rule,  however,  the  party  having  possession 
of  the  stock  certificate,  and  in  whose  name  the  >toek  stands, 
is  the  proper  party  to  whom  the  dividend  should  be  paid. 

With  respect  to  dividends  of  a  married  woman,  the  cor- 
poration must  pay  them  to  the  husband  or  not.  according 
to  the  domicile  of  the  corporation  and  not  according  to  the 
law  of  domicile  of  the  married  woman. 

The  heirs  of  a  deceased  stockholder  must,  in  order  to 
entitle  them  to  dividends,  procure  a  transfer  •>!  their  an- 
cestor's shares,  but  if  the  corporation  should,  without  no- 
tice. |>ay  over  the  same  to  the  administrator,  they  w  ill  he 
protected  in  su  doing 

TO  whom  Till  DIVIDEND  BELoxr.s 

The  purchaser  of  shares  is  entitled  to  all  dividends  de- 
clared after  a  sale  to  him.  and  the  dividends  are  not  appor- 
tionablc  unless  by  agreement.  The  same  rule  applies  to  a 
purchaser  at  a  tax  sale  A  legatee  takes  all  dividends  de- 
clared after  the  testator's  death.  The  administrators  all 
declared  previously.  An  offer  to  sell  shares,  which  is  sub- 
sequently accepted,  entitles  the  purchaser  to  dividends  de- 
clared by  the  corporation  whilst  the  offer  remained  open: 


but  a  contract  to  sell  on  demand  entitles  the  vendors  to 
dividends  declared  before  the  demand  was  made. 

The  general  rule  in  all  such  cases  is  that  the  time  of 
declaration  of  such  dividends  governs,  not  the  time  of  pay- 
ment nor  the  lime  the  profits  were  earned  out  of  which 
they  were  paid.  Pn  itits  have  l>ccn  likened  by  one  writer  to 
fruit  on  a  growing  tree,  which  would  pass  with  the  sale  of 
such  tree.  Fallen  fruit,  however,  would  not  pass  with  a 
sale  of  the  tree:  so  dividends  already  declared  would  not 
be  included  in  a  sale  of  stock,  although  the  purchaser  has 
the  benefit  of  all  undivided  profits. 

LIABILITY  OF  DIRElTORS  AND  AUDITORS  WHERE  DIVIDENDS 
ARE  ILLEGALLY  DECLARED 

The  directors  of  a  corporation  may  be  sued  for  the  re- 
covery of  dividends  declared  out  of  capital  and  for  all  di- 
nctors'  fees  paid  after  the  corporation  has  become  insol- 
vent. Such  suit  may  be  brought  either  by  a  creditor  or  a 
stockholder. 

It  is  not  sufficiuit  defense  for  the  directors  to  state  that 
they  relied  entirely  on  the  reports  and  statements  of  the 
auditors:  they  must  satisfy  themselves  personally  in  re- 
gard to  ilu-  conditions  of  the  corporation's  finances.  (Lon- 
don and  Ciencral  Hank,  Ltd.  I  Nor  does  it  relieve  the  di- 
rectors from  liability,  even  though  the  dividend  is  declared 
with  the  acquiescence  of  all  stockholders. 

An  action  for  fraud  lies  where  the  condition  of  the  busi- 
ness is  wilfully  misrepresented  for  the  purpose  of  declaring 
a  dividend. 

It  is  liebl  that  auditors  are  liable  only  fur  negligence  in 
regarrl  to  statements  and  reports  given  in  their  profes- 
sional capacity  They  are  not  insurers,  therefore  they  are 
only  responsible  for  misstatements  wilfully  made  or  made 
through  error,  when,  with  proper  diligence,  they  might 
have  ascertained  the  true  facts. 

It  is  not  sufficient  for  the  auditor  to  prove  the  arithmet- 
ical accuracy  of  the  books:  they  must  ascertain  that  the 
assets  on  the  balance  sheet  to  which  they  certify  represent 
something  of  substantial  value;  that  all  actual  liabilities 
are  included;  that  all  the  expenses  of  the  fiscal  period  are 
taken  into  account,  and  that  all  profits  stated  in  their  cer- 
tificate have  been  earned. 

When  an  auditor  relies  on  certain  figures  or  statements 
of  a  previous  auditor  he  should  cover  himself  by  stating 
so.  An  auditor  is  responsible  for  the  valuations  placed  on 
inventories  unless  he  especially  exempts  himself.  I  lis.  cer- 
tificate covers  every  item  on  the  balance  sheet  unless  he 
makes  exceptions  in  his  certificate. 

In  this  country,  especially  in  the  West,  where  the  audi- 
tor has  not  received  the  same  official  recognition  from  the 
courts,  it  is  doubtful  whether  his  responsibility  or  liability 
is  so  great  as  in  the  Hast. 

CnNCI.CStON 

Corporations  being  of  comparatively  modern  creation, 
this  branch  of  the  law  usually  designated  corporation  law  is 
almost  in  its  infancy  It  has  not  become  the  science  that 
real  estate  law  became  many  hundreds  of  years  ago,  and 
has  scarcel>  kept  pace  with  the  rapid  strides  which  cor- 
porations have  made  during  the  last  century  and  the  de- 
velopment fd  trusts  during  the  last  decade. 

As  in  medical  jurisprudence,  the  lawyers  have  frequent 
occasion  to  consult  tin  medical  profession:  so  in  corpora- 
tion law  the  accountants  will  often  be  called  into  confer- 
ence. 

It  is  a  comparatively  easy  matter  to  lay  down  a  series  of 
rules  governing  a  subject  like  dividends,  but  it  is  the  appli- 
cation of  those  rules  which  requires  constant  vigilance  and 
labor;  and  this  is  the  accountant's  duty,  for  which  he  is 
specially  adapted  and  trained. 
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by  j.  r.  calduwoos, 

It  belonged  to  the  latter  half  of  the  Nineteenth  Century  to 
produce  the  modern  profession  of  public  accountant.  It 
remains  for  the  Twentieth  Century  to  develop  and  give  this 
profession  the  standing  to  which  it  is  entitled. 

An  age  of  commercial  and  industrial  expansion,  an  era  of 
joint-stock  companies  and  industrial  corporations  makes 
the  profession  of  public  accountant  as  necessary  to  the  pub- 
lic weal  as  that  of  law.  medicine,  teaching  or  engineering. 
The  duties  of  public  accountant  call  for  a  high  order  of  in- 
tellect, integrity  and  technical  skill,  second  to  that  of  no 
other  profession ;  and  certainly  no  other  profession  calls  for 
heavier  responsibilities. 

It  was  in  1X56  that  the  profession  received  its 
first  public  recognition,  that  being  the  date  of  the 
royal  charter  to  the  Scottish  Institute  of  Accountants, 
It  was  not  until  1880  that  a  similar  charter  was  granted 
to  the  Institute  of  Chartered  Accountants  in  England 
and  Wales.  Conditions  for  admission  to  these  institu- 
tions were  severe  and  strict,  but  the  growth  of  the  pro- 
fession has  been,  nevertheless,  rapid,  until  the  member- 
ship and  list  of  associates  and  fellows  of  the  two  societies 
has  spread  world-wide.  Eollowing  the  British  example,  the 
United  States  has  such  well-known  institutions  ,^  the  New 
York  Society  of  Certified  Public  Accountant-.,  the  Incor- 
porated Accountants  of  Massachusetts,  the  Illinois  Asso- 
ciation of  Public  Accountants,  the  American  Association 
of  Public  Accountants,  and  other  societies  representing 
special  industrial  and  commercial  interests,  of  which  the 
Street  Railway  Accountants'  Association  of  America  is  an 
example.  The  laws  of  New  York,  Pennsylvania,  Califor- 
nia and  Maryland  recognize  the  profession  by  providing 
for  examinations  for  the  degree  of  "Certified  Public  Ac- 
countants." In  the  University  of  New  York  a  School  of 
COmmerce  and  Accounts  has  been  organized  to  prepare  ap- 
plicants for  the  degree,  the  course  including  bookkeeping 
and  accounts,  law  anil  economics.  The  time  will  come 
when  every  well-equipped  university  will  place  accountancy 
in  its  course. 

Prol>ablv  the  greatest  step  in  the  establishment  of  the 
profession  of  public  accountant  is  the  act  of  Parliament. 
Jan.  I,  lyoo,  the  first  day  of  the  Twentieth  Century,  pro- 
viding not  only  the  forms  of  the  report  ami  certificate  by 
auditors,  but  furthermore  that  the  accounts  of  every  cor- 
poration must  Ik-  examined  and  certified  by  an  independent 
auditor  appointed  by  the  stockholders.  This  net  at  once 
stamps  the  profession  of  public  accountant  with  legal  stand- 
ing. Every  P.ritish  corporation  henceforth  must  submit  its 
hooks  to  the  examination  of  an  independent  accountant, 
and  no  corporation  accounts  in  (Ireat  Britain  can  pass  mus- 
ter without  the  certificate  of  such  independent  accountant. 
This  accountant  is  not  an  employee  of  the  corporation,  not 
a  subordinate  of  the  manager,  but  an  independent  official 
selected  hy  and  responsible  to  the  stockholders.  lie  is  the 
watchdog  who  safeguards  the  investor.  Consequently, 
w  berever  there  is  a  British  corjioration.  or  a  stockholder  of 
a  P.ritish  corporation,  or  investment  in  British  corporation 
securities,  there  is  legal  necessity  for  the  duties  of  an  inde- 
pendent accountant,  and  this  profession  has  standing  in 
law. 

Without  doubt.  American  law  will  soon  follow  English 
practice  in  this  respect.  Already  P.ritish  investors  in  Amer- 
ican securities  are  demanding,  and  in  manv  cases  securing, 
the  same  protection  of  an  independent  audit  directed  bv 
the  investors.  A  number  of  prominent  American  corpora- 
tion* have  anticipated  legislation  by  already  inaugurating 


the  custom  of  an  independent  audit.  The  United  States 
Steel  Corporation  is  a  notable  example  which  is  bound  to 
Ik-  followed  by  others.  Thus  the  profession  of  independ- 
ent, disinterested,  skilled  public  accountancy  is  assured  of 
a  wide  and  steadily  enlarging  field  of  usefulness,  with  high 
standing  and  responsibility. 

The  duties  of  public  accountant  are  so  patent  as  scarcely 
to  require  capitulation.  Briefly  summarized,  these  duties  in- 
clude : 

1.  The  audit  of  accounts,  which  may  be  continuous, 
daily  or  weekly  or  monthly,  or  quarterly,  half-early  or  an- 
nually, according  to  the  necessities  of  the  case  and  the 
nature  and  size  of  the  business. 

2.  The  preparation  of  a  balance  sheet  and  profit  and 
loss  account,  based  on  the  facts  of  the  business. 

3.  The  investigation  of  suspected  frauds  and  the  pro- 
vision of  bookkeeping  checks  against  fraudulent  manipula- 
tion. 

4.  The  establishment  of  systems  of  bookkeeping  based 
on  the  nature  of  the  business,  with  a  view  not  only  to 
saving  of  labor,  but  clearness  and  thoroughness  of  ac- 
count keeping. 

5.  The  inauguration  of  a  system  of  cost  accounts,  cover- 
ing first  cost  and  the  various  stages  of  cost  through  the 
manufacturing,  mercantile  or  other  business  processes. 

6.  To  provide  for  a  corps  of  trained  assistants  equal  to 
the  special  demands  of  widely  varied  business  enterprises. 

7  The  investigation  of  the  accounts  and  likewise  of  the 
detailed  business  facts  for  the  purposes  of  sale,  or  of  in- 
corporation, or  of  Ixmd  and  stock  issues. 

8.  The  preparation  of  a  ca*c  in  bankruptcy  for  the  as- 
signee, that  the  latter,  as  well  as  the  creditor  and  the 
debtor,  may  begin  to  settle  their  affairs  by  the  best  sys- 
tem. 

i).    The  similar  handling  of  a  trust  estate  for  the  ex 
editors. 

to.  Special  investigation  into  the  subject  of  personal 
injury  eases,  in  a  measure  acting  as  a  referee. 

11.  Expert  calculation  of  interest  installments  to  pro- 
vide for  sinking  funds,  bond  redemptions  and  the  arrange- 
ment of  pay  mints  over  a  series  of  years 

12.  Expert  advice  in  a  thousand  of  business  lines  for 
the  investor,  the  promoter,  the  .nanager.  where  Special' 
training  is  required  to  unearth  the  earning  probabilities  of 
a  given  enterprise  or  investment. 

The  paper  presented  elsewhere  in  this  department  on 
"Corporation  Dividends'"  was  prepared  by  Charles  Colby 
Reckitt,  C.  P.  A.,  for  the  information  of  street  railway  in- 
vestors, managers  and  accountants,  It  is  an  elaboration  of 
the  features  relating  to  this  special  work  that  were  em- 
bodied in  the  author's  address  before  the  Illinois  Associa- 
tion of  Public  Accountants,  winch  attracted  so  much  favor- 
able comment. 

♦♦• 

Ebenezer  t  arr,  the  will-known  Scottish  accountant,  in 
a  very  able  article  on  "  The  Duties  anil  Responsibilities  of 
Auditors."  published  in  a  recent  issue  of  the  Commerce  Ac- 
counts ami  Finance,  has  this  to  say  regarding  reserve  fund: 
"A  real,  as  distinguished  from  a  more  or  less  fictitious,  re- 
serve must  be  invested  outside  the  business  for  which  it  is 
created,  and  the  auditor  should  have  the  nature  of  such 
investment  set  forth  on  the  balance  sheet." 


Beginning  with  an  early  issue,  we  will  publish  a  series  ot 
articles  on  important  practical  subjects,  under  the  head- 
ings: First.  "A  Successful  Manager  and  What  He  Re- 
quires;" second.  "How  to  Analyze  a  Street  Railway  Prop- 
osition irotn  an  Investor's  Point  of  View." 
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NOTICE. 


fapers  and  correspondence  on  all  subjects  of  practical  interest 
to  our  readers  are  cordially  invited.  Our  columns  are  always  open 
for  the  discussion  of  problems  of  operation,  construction,  engineer- 
ing, accounting,  finance  and  invention. 

Special  effort  wilt  bt  made  to  answer  promptly,  and  without 
charge,  any  reasonable  request  for  information  which  may  be  re- 
ceived from  our  readers  and  advertisers,  answers  being  given 
through  the  columns  of  the  Journal  when  of  general  interest, 
otherwise  by  letter.  .  , 

Street  Railway  news  and  all  information  regarding  changes  of 
officers,  new  equipment,  extensions,  financial  changes,  etc.,  will  be 
greatly  appreciated  for  use  in  our  news  columns. 

All  matters  intended  for  publication  ...  the  current  issues  must 
be  received  at  our  office  not  later  than  Wednesday  of  each  week. 

Address  all  communications  to 

The  Street  Railway  Publishing  Co., 
Engineering  Building,  114  Liberty  Street,  New  York. 


Street  railway  companies  awl  contractors  who  build  pub- 
lic works  will  be  interested  in  the  opinion  submitted  by 
Corporation  Counsel  Rives,  of  New  York,  upon  the  ques- 
tion of  the  validity  of  municipalities  inserting  clauses  in 
public  contracts  restricting  contractors  to  the  employment 
Of  union  labor.  The  lalior  unions  of  New  York  have  been 
trying  to  get  the  City  Council  to  insert  a  clause  in  con- 
tracts and  specifications  ior  work  and  supplies  providing 
that  only  union  labor  and  union-made  material  shall  be 
used.  The  corporation  counsel  holds  that  such  action 
would  constitute  discrimination  and  prevent  competition, 
and  therefore  would  be  illegal  In  support  of  this  position 
he  cites  a  case  in  Chicago  in  which  the  Illinois  courts  pro- 
nounced legislation  of  this  character  unconstitutional. 


Fewer  horses  and  stables  are  now  maintained  in  New 
York  than  formerly,  and  the  number  is  decreasing  every 
year.  The  Department  of  Health  has  just  completed  a 
census  of  the  horses  and  stables  in  the  city,  and  the  result 
shows  a  surprising  decrease  in  the  last  five  years,  the  num- 
ber of  horses  reported  this  year  being  only  65.086,  against 
73,746  five  years  ago.  showing  a  falling  off  of  8060.  There 
are  now  33.26  stables  in  New  York,  whereas  live  years  ago 
there  were  4640.  This  condition  is  attributed  principally 
to  the  substitution  of  electricity  upon  street  railway  lines, 
although  the  introduction  of  the  ant. .mobile  has  con- 
tributed somewhat  to  this  result.  In  view  of  the  increase 
in  population  in  the  periods  mentioned  and  the  consequent 
increase  in  the  city's  haulage  requirements,  this  decrease 
in  the  number  of  horses  is  convincing  evidence  of  the  im- 
portant part  that  electric  traction  is  playing  in  every  large 
and  prosperous  community. 


In  the  controversy  over  the  misdeeds  of  automobile 
operators  the  disputants  seem  to  be  inclined  to  lose  sight 
of  a  very  important  fact,  which,  however,  cannot  be  over- 
looked in  the  final  settlement,  namely,  that  streets  are 
dedicated  to  the  use  of  the  people,  and  cannot  be  converted 
into  racetracks,  The  automobile  of  to-day  is  built  for 
higher  speeds  than  is  safe  under  ordinary  conditions  upon 
the  public  thoroughfares  of  any  large  city,  and  the  tend- 
ency of  the  operators  is  to  send  them  along  at  the  top 
notch,  without  regard  for  the  safety,  convenience  and  com- 
fort of  those  who  cling  to  the  old-fashioned  carriages 
drawn  by  horses,  thus  positively  endangering  the  lives  of 
pedestrians,  especially  children.  The  daily  newspapers 
have  been  printing  a  lot  of  rubbish  in  the  form  of  com- 
munications from  owners  of  these  vehicles,  who  attempt  to 
defend  their  practices.  They  emphasize  the  advancement 
that  has  been  made  in  the  development  of  these  equip- 
ments, and  the  mechanical  perfection  attained  which  will 
e  nable  an  expert  operator  to  attain  a  wonderful  control 
over  the  machine  Rut  all  this  is  foreign  to  the  subject. 
The  numerous  accidents  recorded  show  that  there  is  a 
wide  difference  between  theory  and  practice  in  automobile 
operation.  '  Ibjection  is  not  made  against  the  machine 
itself,  but  against  the  practice  of  driving  it  along  at  a 
dangerous  speed. 


\  satisfactory  explanation  is  sought  for  the  falling  off  in 
the  new  mileage  which  is  added  from  year  to  year  to  the 
country's  steam  railroads  So  marked  has  been  this  de- 
cline that  it  has  come  to  be  regarded  as  a  serious  problem 
by  the  builder,  the  engineer  anil  the  investor  interested  in 
properties  of  this  class.  Statistics  have  been  compiled 
which  show  that,  while  this  diminution  is  general,  it  is  par- 
ticularly noticeable  throughout  this  country  and  Canada, 
the  growth  in  the  whole  of  North  America  between  1890 
and  1900  being  only  40  per  cent  of  that  reported  between 
and  1800.  This  condition  is  viewed  with  apprehen- 
sion by  many,  although  some  capitalists  console  them- 
selves with  the  reflection  that  their  investments  will  in- 
crease in  value  in  keeping  with  the  decline  in  building 
opetlions,  but  they  must  realize  that  this  will  be  true  only 
within  certain  well  defined  limits.  It  is  but  natural  to  offer 
in  explanation  of  the  constant  decrease  in  new  mileage  the 
fact  that  during  the  period  of  greatest  activity  more  roads 
were  built  than  were  really  needed  and  that  many  years  of 
industrial  development  must  elapse  before  the  capacity  of 
the  great  systems  of  transportation  already  established  will 
be  reached.  There  is  unquestionably  considerable  merit 
in  this  explanation,  but  it  is  a  significant  fact  that  the 
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threatened  stagnation  in  steam  railroad  building  dues  not 
extend  to  the  electrical  field.  On  the  contrary,  in  this  new 
department  there  is  now  greater  activity  than  ever  before 
in  its  history,  and  the  magnitude  of  the  undertakings  of 
to-day  surpass  anything  seriously  considered  a  few  years 
ago.  Besides,  it  is  recognized  and  admitted  that  electricity 
is  supplanting  steam  in  much  of  the  new  work  and  in 
service  that  was  formerly  considered  safe  from  invasion 
The  real  significance  of  the  tendency  to  adopt  electricity 
upon  intcrurban  and  suburban  lines  and  employ  it  in  oper- 
ating feeders  and  branches  of  important  steam  lines  is  that 
it  points  to  the  inevitable  extension  of  the  electric  equip- 
ment to  the  working  of  the  entire  system.  The  suburban 
and  interurban  field  is  being  given  over  gradually,  but 
surely,  to  electrical  operation,  just  as  the  street  railways 
have  been,  and  in  many  districts  this  has  natural!)  resulted 
in  the  development  of  freight  and  express  service  in  con 
nection  with  the  passenger  traffic.  Of  course,  these 
changes  involve  radical  departures  from  street  railway 
methods  of  construction  and  operation.  New  conditions 
have  to  be  met  and  the  special  requirements  oi  the  new 
field  must  be  carefully  studied.  How  sucessfully  the  prolv- 
lcms  have  been  solved  is  shown  by  the  equipments  of 
numerous  roads  for  heavy  service  in  various  parts  of  the 
country.  The  development  of  this  department  is  now  up- 
permost in  the  minds  of  electrical  engineers,  and  while  it 
may  be  said  that  the  progress  thus  far  made  has  been 
mostly  in  timid,  faltering  steps,  the  experience  gained  has 
indicated  such  vast  possibilities  that  we  may  confidently 
expect  to  sec  further  advancement  made  in  sturdy  strides 
This  may  result  in  a  still  greater  diminution  in  new  mileage 
of  steam  roads,  and  in  the  transformation  of  many  of  the 
present  lines  into  complete  electrical  systems.  Of  course, 
this  is  not  the  task  of  a  day,  but  its  ultimate  accomplish- 
ment is  confidently  expected  by  every  electrical  engineer. 

 «♦» 

Steam  and  Electric  Suburban  Service 

The  suburban  passenger  business  of  steam  roads  is  just 
now  at  a  critical  point,  and  the  same  might  lie  said  regard- 
ing local  passenger  business  where  it  is  of  sufficient  volume 
to  be  of  any  importance.  It  has  been  evident  to  observers 
of  the  passenger  traffic  situation  throughout  the  country 
that  the  electric  railway  is  gradually  developing  to  a  point 
where  it  is  securing  a  larger  and  larger  proportion  of  the 
local  passenger  business,  and  that  instead  of  meeting  the 
issue  and  providing  some  permanent  policy  for  relief  the 
steam  roads  are  relying  upon  an  impracticable  and  unpop- 
ular plan  of  opposition  to  all  advancement. 

The  first  electric  railways  for  city  or  interurban  service 
were  comparatively  short  and  made  slow  time,  according  to 
the  present  standards.  Therefore  they  affected  steam  road 
business  only  between  a  few  |*oint>.  and  these  were  located 
only  short  distances  apart.  But  the  length  of  electric  in- 
terurban roads  is  increasing,  as  is  also  their  schedule  speed. 
They  are.  it  is  true,  creating  new  business  to  a  large  extent, 
but  they  arc  also  taking  away  profitable  business  from 
steam  roads,  as  is  clearly  shown  by  the  changes  in  the  sitb- 
urltan  train  time-tables  in  many  localities.  \Vc  do  not  pre- 
sume to  say  that  steam  railroad  companies  have  been  en- 
tirely to  blame  in  allowing  their  suburban  and  local  traffic- 
to  go  to  electric  suburban  and  interurban  lines;  that  is  a 
question  for  them  to  decide.  It  is  for  them  to  say.  also, 
whether  their  through  freight  and  passenger  business  is  of 


such  importance,  and  their  track  and  terminal  facilities  are 
so  limited,  that  it  is  impossible  to  cater  to  local  and  sub- 
urban passenger  and  express  business.  The  steam  railroad 
companies  have,  to  be  sure,  obstructed  efforts  to  build 
parallel  electric  lines  in  many  cases,  and  it  is  manifest  that 
at  best  such  efforts  can  only  afford  them  temporary  relief. 
It  is  too  evident  to  require  further  argument  that  the  only 
way  in  which  local  atid  suburban  passenger  and  express 
business  can  be  retained  by  the  steam  railroads  is  by  giving 
the  public  as  good  service,  if  not  l»etter,  than  can  any  elec- 
tric road  operating  in  the  same  territory.  In  the  present 
state  of  the  art  this  can  only  be  done  by  the  adoption  of 
electricity  for  handling  such  business  and  by  introducing 
radical  changes  in  methods  of  operation. 

Steam  roads  do  not  seem  to  have  made  any  serious  effort 
to  get  out  of  the  rut  of  steam  operation,  and  the  building  of 
high-speed  electric  roads  goes  merrily  on.  invading  more 
and  more  sacred  steam  territory  every  year.  In  Giicago, 
the  Aurora.  Elgin  &  Chicago  Railway  is  about  to  offer  a 
suburban  service  superior  in  every  way  to  that  of  the  estab- 
lished steam  railroads  with  which  it  competes,  and  these 
roads,  too,  have  been  noted  for  the  excellence  of  their  sub- 
urban service.  In  New  York  the  New  York  &  Port  Chester 
Railway  is  preparing  to  put  up  a  similar  competition 
against  established  steam  roads,  and  the  result  will  doubt- 
less be  the  same.  These  are  only  the  two  latest  and  most 
notable  instances  of  the  electric  railway  entering  steam 
suburban  fields.  The  day  is  surely  coming  when  the  pres- 
ent so-called  competition  between  electric  railways  giving 
a  local  service  anil  roads  adapted  to  high-speed  service  with 
infrequent  stops  will  be  changed  into  a  co-operation  which 
will  be  beneficial  to  all  parties  concerned.  Both  classes  of 
service  are  absolutely  necessary,  and  unless  the  steam 
roads  meet  the  exigencies  of  the  situation  soon  they  are 
lost. 

When  a  passenger  patronizes  a  high-speed  line  with  in- 
frequent stops  and  then  consumes  a  large  amount  of  lime 
in  walking  from  a  station  to  his  ultimate  destination  there 
is  a  waste  of  time  which  is  as  unjustifiable  as  if  he  had 
boarded  a  car  on  a  line  giving  local  service  and  stayed  on 
that  car  until  such  time  as  it  arrived  at  a  distant  point.  In 
other  words,  there  is  room  in  every  populous  community 
for  two  classes  of  service,  a  high-speed  express  service  and 
the  local  service,  whether  these  be  given  on  the  same  tracks 
or  whether  they  be  given  by  two  distinct  companies.  It 
does  noi  require  any  great  reasoning  power  to  recognize 
the  fact  that  the  passenger  traffic  can  only  be  dcve]c»ped  to 
its  highest  perfection  when  the  local  and  through  sen-ices 
arc  operated  in  harmony.  We  have  in  mind  a  certain 
magnificent  suburban  territory  through  which  an  electric 
line  operates  side  by  side  with  an  excellent  steam  road. 
Such  an  arrangement  would  be  almost  ideal  were  the  two 
roads  to  co-operate.  The  suburban  territory  in  question, 
like  many  others,  is  scattered  along  the  entire  length  of  the 
line  rather  than  concentrated  at  particular  points.  The 
electric  road  being  built  to  land  passengers  at  any  street 
crossing  is  a  great  convenience  to  those  living  at  a  distance 
from  the  stations  of  the  steam  road,  while  the  location  of 
the  electric  line  alongside  the  right  of  way  of  the  railroad 
is  verv  satisfactory  from  a  suburlxan  property-holder's 
standpoint  who  does  not  like  to  have  his  village  cut  up  with 
many  railway  lines.  In  the  case  under  consideration,  the 
unfortunate  thine  about  the  arrangement  for  the  steam 
road  is  that  when  passengers  once  board  the  electric  car 
near  their  respective  home*  thev  are  inclined  to  remain  on 
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the  car  until  it  has  proceeded  a  considerable  distance 
toward  the  city  before  changing  to  the  steam  railroad,  and 
no  small  numbers  escape  to  other  lines  of  transportation, 
although  many  take  the  steam  trains  at  some  of  the  more 
important  stations  where  the  fastest  steam  trains  stop.  If 
the  two  roads  were  worked  more  in  harmony  as  to  time 
tables  and  rates  of  fare  it  would  profit  both,  provided,  how- 
ever, the  service  on  the  high-speed  or  steam  railroad  was  as 
frequent  as  that  on  the  local  lines.  In  other  words,  in  order 
to  make  such  a  plan  most  profitable  and  best  suited  to  the 
needs  of  the  public  the  steam  road  should  adopt  electric 
traction,  which  would  allow  it  to  give  a  more  frequent 
service  at  a  profit  The  only  obstacle  at  present  in  the  way 
of  profitable  co-operation  lictween  electric  and  steam  rail- 
ways which  are  parallel  is  the  lack  of  frequent  service  on 
the  steam  roads  and  the  lack  of  terminal  facilities  accept- 
able to  suburban  passengers  in  the  largest  cities.  To  over- 
come this  latter  difficulty,  co-operation  with  the  local  sur- 
face and  elevated  lines  should  prevail  at  the  downtown  ter- 
minus as  well  as  out  in  the  suburban  territory;  and  this, 
too,  would  he  feasible  with  electricity,  but  not  with  steam. 

Whether  steam  roads  will  awaken  to  the  situation  soon 
and  save  their  suburban  anil  local  traffic  by  adopting  elec- 
tricity for  that  purpose  is  a  matter  of  speculation.  From 
their  conservatism  in  this  respect  in  the  past,  and  the  will- 
ingness of  capital  to  go  into  the  building  of  new  electric 
intcrurkin  roads  for  such  traffic,  it  is  reasonable  to  assume 
that  before  steam  roads  make  the  necessary  radical  changes 
parallel  electric  lines  will  have  covered  the  field.  It  is  but 
natural  that  steam  railroads  should  place  their  through 
freight  and  passenger  business  above  anything  else  Tin  y 
would  1*  foolish  to  jeopard  it  for  the  sake  of  local  business, 
if  one  would  have  to  be  sacrificed.  The  steam  roads,  how- 
ever, should  realize  that  they  must  either  prepare  to  adopt 
a  frequent  service  for  local  traffic,  such  as  electric  traction 
makes  |>ossible,  or  step  aside  and  let  others  handle  it.  We 
have  a  firm  belief  that  such  a  supplementary  electric  serv- 
ice could  advantageously  lie  given  in  connection  with 
through  steam  service  in  very  many  cases  in  spite  of  the 
present  indications  that  it  will  not  be  done. 

♦♦♦  

Electric  Railroading  Before  the  Institute 

This  year's  convention  of  the  Institute  at  Great  Barring- 
ton  will  be  remembered  because  of  the  prominence  given 
the  subject  of  electric  railroading  and  the  special  interest 
attached  to  the  papers  in  this  field  A  day  was  devoted  to 
consideration  of  these  contributions,  and  it  is  not  too  much 
to  claim  for  it  the  distinction  of  being  the  most  interesting 
and  instructive  session  of  the  entire  meeting.  Mr.  Arnold's 
paper  upon  the  New  York  Central  work  has  already  re- 
ceived attention,  as  has  also  his  announcement  of  the  com- 
pletion of  his  preliminary  experiments  in  the  development 
•  if  a  system  of  heavy  electric  railroading  employing  a 
single-phase  motor.  Two  other  papers  of  great  practical 
value  and  scientific  merit  were  contributed  by  Messrs.  Ar- 
nold and  Totter  and  Mr.  Mailloux 

The  paper  by  Messrs.  Arnold  and  1'ntter  should  really 
be  read  in  conjunction  with  Mr.  Arnold's  paper  on  the  New 
York  Central  plans,  as  the  investigations  which  it  records 
were  primarily  made  to  secure  special  data  upon  which  to 
base  recommendations  in  connection  with  the  Central's 
plans.    In  this  paper  a  careful  studx  is  made  of  the  relative 


merits  of  steam  locomotives  and  electric  motor  cars  for  ac- 
celeration in  fast  suburban  service,  and  what  might  prop- 
erly be  called  heavy  trunk  line  traffic.  The  comparison 
was  made  w  ith  a  powerful  consolidated  engine  designed  es- 
pecially for  this  work,  and  the  results  are  consequently  of 
greater  value  than  they  would  be  had  the  test  been  made 
with  an  ordinary  locomotive  not  especially  selected  be- 
cause of  its  adaptability  to  this  work.  The  result  was  en- 
tirely satisfactory  from  the  standpoint  of  the  electrical  en- 
gineer. The  electric  cars  were  equipped  with  motors  of 
ample  power,  and  their  weight  was  concentrated  u|x>n  the 
driving  wheels.  They  made  a  much  better  showing  than 
the  locomotive  in  accelerating  trains  of  equal  weight,  giv- 
ing a  greater  maximum  draw-bar  pull,  keeping  up  the 
work  and  giving  quicker  acceleration  and  lower  maximum 
speed  for  the  same  schedule  than  in  the  case  of  the  loco- 
motive Some  very  interesting  data  is  presented  upon  the 
energy  consumed,  and  the  cost  of  steam  locomotive  service 
is  included  in  this  paper.  Not  the  least  important  feature 
is  the  fact  that  the  locomotive  showed  a  marked  tendency 
to  lose  steam  pressure  rapidly  under  continued  effort. 
Every  result  of  the  investigation  in  this  particular  is  iavor- 
able  to  electric  traction,  although  the  conditions  under 
which  the  investigation  was  conducted  were  far  from  ideal. 
Under  the  circumstances,  this  showing  is.  of  course,  par- 
ticularly gratifying,  as  it  justifies  electrical  engineers  in  an- 
ticipating greater  victories  under  conditions  better  suited 
to  electric  service. 

Mr.  Mailloux,  in  his  paper  on  "Clotting  Speed — Time 
Curves."  called  attention  to  the  fact  that  the  advent  of  elec- 
trical engineers  in  this  department  was  marked  by  a  substi- 
tution of  rational  for  empiracal  methods  and  standards. 
The  author's  purpose  is  to  facilitate  the  use  of  speed-time 
curves  as  a  method  of  precision  by  simplifying  their  appli- 
cation to  practical  work,  and  he  has  gone  into  a  very  care- 
ful and  comprehensive  investigation  of  the  subject.  It  is 
thoWtl  in  the  course  of  the  discussion  that  any  force  con- 
cerned in  the  movement  of  a  train  may  be  expressed  in 
terms  of  an  equivalent  acceleration,  and  the  theorem  is  de- 
veloped that  the  effective  acceleration  in  any  concrete  case 
...  equal  ••  the  algebraical  sum  ol  the  accelerationi  which 

w  ill  be  produced  by  each  of  the  forces  acting  independently 
anil  alone,  and  is  consequently  equal  to  the  algebraical  sum 
of  the  differential  co-efficients  due  to  these  forces.  The 
first  subdivision  of  the  subject  in  the  body  of  the  paper  is 
on  the  analysis  of  train  motion,  followed  by  the  specific 
analysis  of  the  different  forms  of  variable  motion,  includ- 
ing positive  acceleration,  and  the  two  forms  of  negative 
acceleration,  corresponding  to  the  motion  of  trains  while 
drifting  and  braking.  The  second  subdivision  of  the  sub- 
ject is  on  the  plotting  oi  speed-time  curves,  beginning  with 
certain  preliminary  considerations,  anil  then  discussing 
separately  the  plotting  of  acceleration  curves,  drifting 
curves  and  braking  curves.  In  this  portion  of  the  paper 
the  author,  after  briefly  referring  to  two  other  methods  of 
plotting  these  curves,  describes  a  new  simple  graphical 
method  of  plotting  speed-time  curves  of  all  kinds,  based 
upon  the  theorem  referred  to.  and  also  upon  a  formula  for 
the  time  values  corresponding  to  speed  values.  The  first 
installment  of  this  paper  is  presented  in  this  issue,  and  the 
brief  outline  here  given  of  the  salient  features  will  show 
that  it  is  really  a  very  valuable  contribution  to  the  literature 
oi  the  subject,  and  is  worthy  oi  careful  study. 
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The  Cardiff  Corporation  Tramways 


by  tlic  corporation  was  tlic  purchase  of  lands  for  power 
station  and  ear  houses,    Pour  sites  were  purchased  for  these 


The  county  faorouglt  of  Cardiff,  the  inetri>]x>lis  uf  the 
Principality  of  Wales,  had  a  population  at  the  last  census  ol 
104,^1  5.  The  value  of  taxable  property  is  about  $5 .< x >o,< r'k >, 
and  the  area  of  the  municipal  l>orough  is  X40X  acres  or  13.13 
square  miles.  That  Cardiff  is  a  Blowing  town  is  shown  liv 
the  fact  that  during  the  last  twenty  rears  the  population  lias 
just  doubted,  the  population  in  18K1  being  82,671,  while  at 
the  same  time  the  taxahle  values  have  nearly  trebled. 

The  corporation  in  promoted  a  hill  in  Parliament 

seeking  powers  to  borrow  money  for  various  purposes,  in- 
cluding the  purchase  of  Cat  hays  Park,  consisting  of  (vi 
acres  of  land  front  the  Marquis  of  I'.ute,  the  erection  of  a 
new  town  hall  and  law  courts,  street  improvements  and  the 
Construction  of  tramways,  and  the  purchase  of  laud  for 
buildings  in  Connection  therewith.  This  hill  in  due  course 
received  the  royal  assent,  which  enabled  the  corporation  to 
proceed  with  the  various  works.  The  amount  of  money 
sanctioned  in  the  bill  to  be  borrowed  by  the  corporation  for 
tramway  purposes  was  about  $Soo,(x*>  for  permanent  way 
construction  and  for  the  purchase  of  lands  fur  power  station 
and  car  houses.  The  period  for  repayment  was  fixed  by  the 
act  at  sixty  years  for  lands  and  thirty  years  for  buildings 
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STEAM  PIPING  OVER  BOILERS 

pulpites.  Two  are  at  the  eastern  end  of  tlic 
borough  and  are  occupied  by  the  power  station 
ami  main  car  house,  one  is  at  the  western  end, 
and  used  by  the  district  car  liou-e  already  con- 
structed then-,  and  the  fourth  at  the  southern 
part  is  held  for  I  lie  building,  when  needed,  of 
another  district  house. 

In  June,  MJOO.  Arthur  KUis  was  appointed 
electrical  engineer  to  the  tramways  department, 
and  took,  up  hi*  duties  in  Scpicmbcr  of  Ihe  same 
*ear.   in  the  month  of  Decentber  Following  he 

Wias  Rtipointcd  bun  ugh  electrical  engineer  and 
utat.ag<r  of  the  electric  lighting  and  tramways 
undertaking-  of  1  lie  corp. .ration,  ImmidiateK 
after  taking  up  hi-  duties  in  connection  with 


All  other  monies  to  be  borrowed  tor  tramway 
purposes,  such  as  plant  and  equipment,  van-, 
etc.,  was  to  Ik:  such  as  might  he  sanctioned  b\ 
the  Hoard  of  Trade.  W.  Harpur.  Ks<|.,  M,  I. 
C,  V...  the  borough  engineer  of  Cardiff,  acted 
as  engineer  to  the  scheme  during  this  important 
period. 

During  i8«)()  the  chairman  and  de|nit> 
chairman  of  the  tramways  committee  and 
the  lmrough  engineer,  acting  on  instructions 
from  ihe  Council,  visited  all  the  important 
tramway  systems  in  the  kingdom,  and  pre- 
sented a  lengthy  and  detailed  report  thereon, 
with  the  result  that  the  Council  finally  decided 
1.1  adopt  the  overhead  system  of  electrical  trac- 
tion in  preference  to  any  other,  although  at  one 
time  the  conduit  system  was  suggested,  and. 
in  fact,  the  estimates  placed  before  Parlia- 
ment in  the  coqioration  hill  were  based  011 
system.    The  first  important  matter  to  be  dealt 


'  THE  RNGINF.  ROOM  AHOVK  AND  BELOW 

this  (he  tramways  he  prepared  details  of  his  requirements 
with     in  connection  with  the  power  station,  in  order  that  the 
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work  might  be  proceeded  with  without  delay,  this 
being  the  most  important  matter  t»  Ik-  dealt  with.  t'|K>n 
receiving  these  details  of  requirements  Mr  Harpur.  the 
borough  engineer,  who  lias  acted  as  architect  for  all  build- 
ings in  connection  w  ith  the  undertaking,  immediately  pro- 
ceeded to  prepare  the  plans  of  the  building.  Mr.  Irwin 
acting  as  clerk  of  the  works. 

As  soon  as  the  foundation  plans  were  ready  and  in  order 


boiler  house  fronting  the  boilers  arc  lined  with  cream- 
colored  glazed  bricks,  which  give  a  very  clean  appearance. 
The  front  portions  of  the  boiler  settings  are  also  lined  with 
glazed  bricks  Immediately  to  the  side  of  and  adjoining  the 
boiler  house  is  provided  a  building  running  its  full  length, 
into  which  the  coal  trucks  are  brought  directly  from  the 
railroad  siding.  I'rom  this  building  the  coal  can  In- 
tipped  either  into  the  bunkers  altove  the  lx>ilers  or 


S8f 


-FLTIKF  EXTENSION 


to  save  as  much  time  as  possible  the 
borough  engineer,  with  his  own  nun. 
put  in  the  concrete  foundations,  the 
structural  details  of  the  buildings  in 
the  meantime  being  prepared  and 
tenders  got  in  tor  same.  By  this 
means  at  least  three  months  were 
laved.  The  work  of  putting  in  the 
foundations  was  commenced  in  De- 
cember of  i<k»,  and  on  account  of 
the  peculiar  nature  of  the  subsoil  ex- 
cavations had  to  be  made  to  an  aver- 
age depth  of  17  ft. 

The  power  station  buildings,  upon 
the  substantial  character  of  which 
the  borough  engineer  has  received 
manv  compliments,  are  chiefly  of  tc< 
brick  with  stone  copings,  etc..  and 
the  principal  entrance  is  situated  at 
the  farthest  end  of  the  site  from  the 
main  roadway,  the  committee  at  the 
time  having  purchased  the  land  im- 
mediately fronting  on  to  the  road- 
way. A  spacious  hall  is  provided  111 
front,  on  the  right  and  left  of  which 
are  the  battery  room,  store  room, 
mess  room,  repair  shop  and  black- 
smith shop,  workmen's  lavatories. 
n>  Immediately  over  these  rooms 
are  the  offices  of  the  station  staff. 

comprising  in  all  five  large  rooms  complete  with  lavatories, 
a  bath  room.  etc.  The  offices  are  reached  by  means  of  a 
staircase  leading  front  the  main  entrance  ball,  as  well  as 
from  the  switchboard  gallery  in  the  engine  room. 

The  engine  room  and  boiler  house  are  situated  imme- 
diately behind  the  offices.  The  former  is  a  fine,  large  room, 
provided  with  excellent  ventilation.  It  is  104  ft.  long,  (ro 
ft.  wide  and  50  ft  high  and  is  lined  throughout  with  cream- 
colored  glazed  brick.  At  intervals  along  the  side  walls  sub- 
stantial piers  with  semi-circular  arches  are  provided,  upon 
which  the  rails  for  the  traveling  crane  arc  fixed.  C  >n  one 
side  is  the  boiler  house,  of  the  same  length  as  the  engine 
room,  and  40  ft.  wide  and  48  ft.  high    The  walls  of  the 


PLAN  AND  ELEVATION  OH  POWER  STATION 


the  coal  storage  del 
lie  roofs  throughout  arc 
and  framing  of  neat 


w  the  level  of  the  tracks, 
upported  by  mild  steel  princi- 
■ign,  composed  of  angles  and 


pal 

rlat  tie-bars.  The  buildings  have  Wen  erected  by  W, 
Symonds  &  Co.,  the  whole  of  tin-  steel  work  being  provided 
In  A.  D.  Daw  nay  &  Sons,  Ltd..  of  C  ardiff,  as  sub-con- 
tractors. The  stack  is  situated  at  the  front  end  of  the 
building,  ami  is  160  ft.  high,  it  is  built  of  red  brick  and  is 
octagonal  in  shape.  It  is  surmounted  by  a  very  heavy 
granite  capping,  made  up  of  eight  stones,  each  weighing  a 
ton  ami  a  half,  and  the  hoisting  and  fixing  of  these  heavy 
stones  was  a  matter  of  great  difficulty.  The  stack  was 
erected  by  (  lark  K  Co..  of  Cardiff. 
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Mr.   Ellis,  in  arranging  these  buildings,  fixed  their 
position  in  such  a  way  as  to  leave  niom  on  the  other  side  of 
the  engine  room  for  an  exact  duplicate  of  the  boiler  house 
ami  coal  bunkers.   When  this  addition  is  completed,  there- 
fore, the  engine  room  will  be  between  two  lioilcr  houses. 
These  extensions  he  expects  will  lie  required  at  an  early 
date,  and  the  present  buildings  are  all  finished  off  with  tem- 
porary brick  ends,  awaiting  this  enlargement  of  the  capac- 
ity.  The  dotted  lines  in  the  accompanying  engraving  indi- 
cate the  proposed  extension.  There  is  sufficient  room  also 
on  the  present  site  to  extend  the  buildings  a  further  300 
ft.,  with  two  additional  stacks  at  the  ends. 

At  the  end  of  the  building  and  in  front  of  the  offices  a 
large  cooling  pond  is  being  provided  for  condensing  pur- 
jK>ses.  The  water  in  the  pond  is  drawn  from  a  fresh  water 
brook  running  along  one  side  of  the  main  building  and 
dividing  the  power  station  site  from  that  of  the  main  car 
house.  Mr.  Ellis  intends,  when  necessary,  to  erect  cooling 
towers  over  the  pond,  which  has  been  built  with  this  end  in 
view.  The  construction  of  the  pond  is  very  substantial,  anil 
has  l>ecn  carried  out  by  the  Department  of  Public  Works, 
under  the  direction  and  supervision  of  the  borough  en- 
gineer, who  prepared  the  detailed  drawings  to  meet  the 
requirements  supplied  to  him  by  Mr.  Ellis. 

POWER   STATION  EUL'II'MKNT 

The  present  |K>wer-station  buildings,  it  is  expected,  will 
btr  fully  equipped  during  the  present  year.  At  the  present 
time  there  are  in  the  engine  room  four  engines  each  of  500 
hp.  ami  two  more  on  order  of  ifiou  hp  each.  The  engines 
are  supplied  by  John  Musgrave  &•  Sons,  Ltd.,  of  ilolton, 
Lancashire.  They  arc  all  of  the  {averted  vertical  cross* 
com|>ound  condensing  type  and  of  heavy  design.  They 
work  under  a  steam  pressure  of  140  lbs.  per  square  inch, 
and  run  at  a  speed  of  too  revolutions  per  minute.  Each 
engine  is  fitted  with  its  own  condenser,  driven  by  side  levers 
from  the  crossheads.  The  air  pumps  of  the  smaller  sets  arc 


are  fitted  with  Corliss-valve  gear  on  both  cylinders,  worked 
by  means  of  eccentrics  fixed  to  the  crankshafts.  Each  en- 
gine is  provided  with  Musgrave's  patent  automatic  cut-off 
motion,  connected  direct  to  the  governor.  The  engine  is 
entirely  closed,  and  forced  lubrication  is  applied  to  the 


THE  POWER  STATION 

crank  shaft  necks,  crank  pins,  crosshcad  pins,  slide  blocks 
and  eccentrics  by  means  of  two  ram  pumps,  fixed  on  each 
side  of  the  engine.  The  governors  are  of  the  quick  speed 
type,  driven  by  ropes  from  the  crankshafts.  Means  are  also 
provided  so  that  the  speed  can  lw  altered  by  hand  whilst 
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CROSS  SECTION  OF  engine  and  dynamo  room 


25  ins.  in  diameter.  12-in.  stroke,  and  the  condensers  are  all 
of  the  injector  type,  with  suitable  water  regulators.  On  the 
large  sets  there  are  two  air  pumps,  each  of  30-in.  diameter. 
The  condensers  are  placed  below  the  engine  room  floor 
level,  and  immediately  at  the  rear  of  each  engine. 

Each  engine  is  provided  with  steam-driven  lwrring  gear. 
They  are  capable  of  withstanding  an  overload  of  25  per 
cent  for  two  hours,  and  50  |ht  cent  for  short  periods.  They 


the  engines  arc  running,  the  governing  variation  from  no 
load  to  full  load  being  2i  per  cent.  The  cylinders  are  of 
hard,  sound  metal,  the  high-pressure  cylinder  being  17!  ins. 
in  diameter  and  the  low-pressure  cylinder  being  35  ins.  in 
diameter.  I*>th  having  a  stroke  of  3  ft.  The  piston  rods  are 
4  ins.  in  diameter  ami  are  fitted  with  United  States  metallic 
packing.  The  crankshafts  are  made  of  hollow  Siemens- 
Martin  steel,  i-ii  ins.  in  diameter  and  15  ins.  at  the  wheel 
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1m>ss.  The  flywheels  arc  16  it.  in  diameter,  made  in  halves. 
Tlicy  have  a  weight  of  14  tons  in  ilic  rims  alone,  tin-  total 
weight  of  each  wheel  being  35  tons. 

The  larger  engines,  which  are  to  Come,  have  cylinders 
of  38  in.  acid  58  in.,  with  a  stroke  of  4-f  ins. ;  piston  rods 
f>  in.  diameter  and  <>\  in.  diameter,  and  crankshafts  18  ins. 


SWITCHBOARD  FOH  BOTH  LIGHTING  AND  TRACTION  CIRCUITS 


in  diameter  and  J3  ins.  at  wheel  boss.  The  flywheels  are 
ly  ft.  in  diameter,  built  up  in  sections,  with  a  weight  of  38 
tons  in  the  rims  and  total  weight  of  -5  tons  each. 

Each  engine  is  titled  with  a  neat  and  substantial  packing 
stage,  with  ornamental  hand  rails  and  pillars.  Every 
facility  is  therefore  furnished  for  getting  at  cylinders,  valve 


liMiir^.  and  50  jk.t  cent  for  short  periods,  without  sparking 
and  without  movement  of  the  brushes.  The  generators  arc 
<>f  the  multipolar  type  and  mounted  directly  on  the  shafts  of 
the  engines,  in  between  the  high  and  low  pressure  sides. 
The  armatures  were  forced  on  to  the  shafts  under  pressure 
of  70  tmis.  The  generator*  work  as  compound  machines  on 
tramway  loads  at  pressure  of  500- 
550  volts,  and  as  shunt  machines  on 
lighting  loads  at  a  pressure  of  460- 
500  volts, 

The  two  large  generators  on 
order  are  being  supplied  by  Dick. 
Kerr  Ik  Co.,  Ltd.,  of  London. 
They  each  have  a  capacity  of  uoo 
kw,  and  are  being  made  to  meet  the 
same  conditions  as  those  alrcadv 
installed,  and  will  be  mounted  on 
to  shafts  in  a  similar  manner. 

There  is  al  so  in  the  engine  room 
an  80-kw  motor-generator,  which 
works  in  conjunction  with  a  bat- 
tery of  accumulators  ami  serves 
several  purposes.  It  receives  cur- 
rent front  the  main  tramway  bus- 
bars at  500  volts,  and  gives  out  cur- 
rent at  a  pressure  of  100-140  volts 
fur  charging  the  battery  or  supply- 
ing the  works  lighting  independ- 
ently. The  lighting  circuits  can 
also  be  supplied  directly  from  the 
battery  when  the  motor  generator 
is  not  working. 
When  worked  in  the  reverse  order  the  motor-generator 
can  receive  current  directly  from  the  battery  at  too  volts, 
and  give  off  current  at  a  pressure  of  500-550  volts.  By  this 
means  it  is  |n>ssihlc  to  switch  the  cars  in  the  car  houses 
when  the  main  plant  is  shut  down,  and  to  work  the  various 
motors  in  the  power  Million  in  connection  with  the  mechani- 
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gtar,  etc.,  and  the  platforms  are  all  coupled  together  so  that 
the  attendants  can  get  from  one  engine  to  any  Other  with 
ease. 

The  four  generators  at  present  installed  were  supplied  In 
the  P.ritish  W'e*tinghiiu>ic  Idectric  Si  Maniifnctunng  Com- 
pany. I.ld.  They  each  have  an  output  of  300  kw.  and  are 
capable  of  nilhstaiidhtg  ovnl  U  of  25  per  ceiH  for  two 


cal  stokers,  etc.,  when  raising  steam  in  the  Ixiilcrs  previous 
to  starting  up  the  plant.  It  is  also  used  for  running  any 
specially  early  cars  or  repair  car>  for  night  work  on  the 
overhead  equipment  The  motor  generator  was  supplied  by 
Bruce,  Peebles  &  Co..  of  Kdmlmrgh.  ami  consists  of  two 
generators  coupled  logelher  wilh  a  fly  wheel  weighing  one 
ton  between,  rind  on. null '1  on  a  common  ln-ilplate.  The 
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low-tension  has  a  double-wound  armature  and  is  furnished 
with  the  commutator  at  each  end.  The  reason  for  the 
donble-WOund  armature  on  this 
side  of  the  apparatus  is  to  get  the 
maximum  OUtptlt  of  the  machine 
and  to  run  the  set  at  a  constant 
speed . 

To  enable  the  low-tension  side  to 
generate  an  output  of  600  amps., 
at  140  volts  or  84  kw,  the  high- 
tension  side  requires  an  output  of 
100  kw,  at  500  volts  running  at 
500  r.  p.  in.  With  double-wound 
armature  and  a  pressure  of  100 
volts  supplied  to  the  low-pressure 
side  of  the  two  armatures  in  paral- 
lel the  set  is  driven  from  the  bat- 
tery at  a  speed  of  600  r.  p.  m.,  and 
the  high-tension  side  generates  its 
full  output  of  170  amps,  at  500 
volts  or  approximately  84  kw. 
The  motor-generator  can  by  this 
arrangement  always  Ik-  worked  at 
its  highest  efficiency  without  an) 
weakening  of  the  fields  except  the 
small  amount  necessary  to  reduce 
the  voltage  on  the  low-tension 
side,  as  a  dynamo,  from  140-100 
volts. 

The  battery  of  accumulators, 
which  is  placed  in  a  room  adjoin- 
ing the  engine  room,  was  supplied 
by  the  Tudor  Accumulator  Com- 
pany, ami  consists  of  fifty-six  cells 
with  thirty-one  plates  in  each.  The 
cells  themselves  consist  of  lead- 
lined  wooden  boxes,  supported  on 


2  100  ampere-hours  when  discharged  at  210  amps. 
1800  ampere-hours  whin  discharged  at  3(10  amps. 


MAP  OF  CARDIFF  TRAMWAY  SYSTEM 


d.s- 


ELECTRICAI.  DISTRIBUTION  SYSTEM 


oil  insulators.  The  capacity  of  the  battery,  at  different 
rates  of  discharge,  is  as  follows: 


1620  ampere-hours  when 
charged  at  540  amps. 

The  normal  rate  of  charge  is  300 
amps  ,  and  the  maximum  rate  of 
charge  375  amps.  The  duties  of 
the  battery,  as  previously  men- 
tioned, are  the  lighting  of  the 
power  station  and  car  house  and 
the  supply  of  current  to  the  works 
generally. 

In  the  engine  room  there  is  a 
20-ton  traveling  crane,  supplied  by 
Joseph  Hooth  &  Bros.,  of  Leeds, 
which  can  operate  the  whole 
length  of  the  building.  It  is  in- 
tended to  eventually  equip  the 
crane  electrically,  but  at  present  it 
i>  operated  by  hand.    The  span  is 

60  ft.  an-  lb,  hn  35  ft.  i  he  crane 
is  fitted  with  platforms  and  hand- 
railing  on  either  side,  running  its 
full  length. 

Down  the  center  of  the  engine 
room,  between  the  two  rows  of  en- 
gines and  generators,  there  is  a 
gangway  supported  by  means  of 
ornamental  columns,  the  gangway 
being  12  ft.  above  the  engine  room 
ili  Mir  level.  This  gangway  is 
coupled  up  to  the  stagings  around  the  various  engines  and 
also  leads  on  to  the  switchboard  gallery  at  one  end  of  the 
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room.  It  is  approached  at  the  switchboard  and  by  means  at 
a  double  staircase  from  the  engine  room  floor  and  a  stair- 
case at  one  side  of  the  gangway  at  the  opposite  end  of  the 
engine  room.  The  whole  of  the  upper  gangway  is  protected 
by  means  of  ornamental  columns  and  hnndrniling  of  similar 
design  to  those  on  the  stagings  of  the  engines  mentioned 
above.  This  central  gangway  serves  two  purposes,  the  easy 
access  to  the  cylinders  and  valve  gear  and  the  carrying  of 
the  main  steam  pipes  running  down  the  center  of  the  room, 


arc  three  Wcston-tvpc  illuminated  dial  voltmeters  at  each 
end  of  the  hoard  for  lighting  and  traction  purposes.  An 
independent  switchboard  has  been  installed  for  controlling 
the  lighting  circuits  of  the  station. 

In  the  boiler  house  there  are  at  present  fixed  four  Lam-a 
shire  boilers,  30  ft.  x  8  ft.,  with  provision  for  three  more  of 
similar  sizes,  which  are  lH-ing  erected.    The  boilers  were 
supplied  by  John  Musgrave  &  Sons,  Ltd.,  and  are  made  for 
a  daily  working  pressure  of  1 50  lbs.  per  square  inch.  Each 


CONSTRICTION  OF  PERMANENT  WAY 


which  are  supported  by  carriers  on  the  underside  of  the 
gangway. 

The  main  switchlxtard  is  built  direct  into  the  main  wall 
at  one  end  of  the  engine  room,  and  stands  luck  in  a  recess, 
taking  up  42  ft.  of  the  t'  >tal  width  of  the  room.  Immediately 
in  front  of  the  board  there  is  a  clear  space  10  ft-  in  width. 
The  gallery  is  carried  right  through  into  the  boiler  house 
ami  tu  the  coal  bunkers  beyond,  so  that  the  engineers  in 
charge  can  control  the  whole  station  with  the  smallest 
amount  of  trouble. 

The  switchboard  is  of  the  standard  l-'crranti  pattern,  and 
consists  of  ten  feeder  panels,  each  of  (too  amps  capacity : 
two  return  feeder  ]>anels.  each  1 500  amps  capacity;  one 
positive  Ixiostcr  panel,  one  negative  Ixiostcr  panel,  three 
panels  tor  motor  generator  and  battery. one  Hoard  ol'Tradc 
panel,  four  300-kw  generator  panels,  two  </x>kw  generator 
panels,  four  panels  for  controlling  supply  of  current  for 
private  and  public  lighting  and  power  purposes,  each  of 
these  panels  having  a  capacity  of  1000  amps. 

On  the  front  there  is  a  table  standing  out  from  the  lioard 
2  ft.  ft  ins.,  u|M>n  which  the  field-regulating  and  motor- 
starting  switches  are  placed,  the  resistances  being  l»elow 


boiler  has  two  flues  with  five  cross  tubes  in  each.  The 
fittings  were  supplied  by  Messrs.  Hopkinson.  and  are  of 
their  latest  type.  At  the  rear  end  of  each  boiler  there  is  a 
superheater  of  the  Musgrave  tvpe.so  arranged  that  it  can  be 
easily  removed  for  inspection,  the  steam  in  the  meantime 
going  directly  to  the  main  steam  header.  At  one  end  of  the 
boiler  bouse  there  is  a  (ireen 
economizer,  consisting  of  jK8 
pipes,  built  into  a  by-pass 
(ruin  the  main  line. 

The  mechanical  stokers, 
which. together  with  the  metal 
c>>al  bunkers,  ash  conveyor 
and  elevator,  were  supplied  h\ 
T.  K:  T.  Vicars,  are  of  the 
coking  type,  and  hoppers  are 
tnken  to  each  from  the  coal 
bunkers  above.  The  ash  con- 
veyor is  of  the  screw  type, 
working  in  a  trench  in  front 
of  the  boilers  and  independent 
of  the  blow-off  trench.  The 


RAIL  SECTION 

the  board.  There  are  also  four  panels  on  the  front  of  the 
tabic  for  controlling  the  works  motor,  lattery,  regulating 
cells,  etc.  There  are  two  independent  sets  of  main  bus  bars 
for  controlling  the  traction  and  lighting  loads,  each  of  the 
bars  having  a  cn.ss  section  of  ft  sq.  ins. 

All  the  switches  are  deigned  for  a  current  density  of  fa 
amps  per  square  inch  of  contact  area.  Each  panel  in  fitted 
with  an  automatic  circuit  breaker  of  the  I'crraiui  pattern, 
and  the  various  indicating  instruments  are  of  the  edgewise 
type.  The  recording  instruments  wire  supplied  by  Elliott 
Bros.,  the  wattmeters  being  of  the  Thomson  type.  There 


DETAILS  OF  POLKS,  BRACKETS,  ETC. 

elevator  is  fixed  at  one  end  of  the  boiler  house.  The  general 
arrangement  is  such  that  a  minimum  amount  of  fuel 
handling  is  necessary.  The  coal  <s  brought  directly  from 
the  colliery  and  passes  over  the  railway  siding  from  the 
main  line.  It  is  weighed  on  a  weighbridge  at  the  entrance 
to  the  |M»wer  station  yard,  and  the  trucks  are  delivered  into 
the  boiler  room  annex,  where  the  coal  is  either  put  into  the 
coal  bunkers  over  the  boilers  or  into  the  storage  room  be- 
low, which  runs  the  I  till  length  of  the  building  and  is  con- 
nected to  the  boiler  house  by  sliding  doors  fixed  opposite 
each  boiler.    The  f:u!  is  ctnlv  used  from  this  store  when 
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hand  iirin^  is  necessary,  flic  ashes  arc  withdrawn  from 
the  fires,  dropped  through  grids  in  die  Hour  of  the  boiler 
house  to  the  conveyor,  and  delivered  into  a  hopper  at  one 
end,  where  they  are  taken  up  by  the  elevator  and  delivered 
either  into  railway  trucks  or  earls. 

There  is  room  for  twelve  feed  pumps  in  the  putnp  room, 
which  is  at  one  end  of  the  boiler  house  and  immediately 
under  the  repair  simps.    \t  present  (here  are  hut  two  in 


engine  room  consist  of  two  14-in.  pi]>es,  supported  by  the 
ventral  gangwav. 

There  are  separators  at  either  end  between  the  boiler 
house  piping  and  engine  room  piping. 

There  are  also  expansion  bend*  ami  separators  in  the 
renter  house.  The  steam  hranehes  to  the  engines  are  6  ins. 
111  diameter. 

All  of  the  separator-  are  drained  through  Geipel  steam 
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stalled  and  one  on  order.     The  pumps  were  supplied  by 
it  J.  Weir,  of  ( ilas^uw.  and  are  of  the  vertical  direct-acting 
tyiie,  capable  of  delivering  each  'moo  gallons  of  wat-r  pet 
hmir  against  a  pressure  of  160  lbs.  ]>er  square  inch. 

The  whole  of  (he  steam,  exhaust,  injection  and  overflow 
pipes,  and  also  the  auxiliary  and  feed  pipes,  were  supplied 
l>>  the  Sir  Hiram  Maxim  Ivkctrical  ft  Rnctnecring  L'otit- 


!  raps  and  delivered  into  n  main  drain  pipe,  which  runs  hack 
to  the  cooling  jtond.  All  of  the  valves  were  supplied  by 
Messrs.  I  lopkinson.  of  lludderstield.  A  duplicate  system 
of  4-in.  auxiliary  steam  pipes  is  provided  for  the  pumps 
with  separators  and  drains.  The  steam  pi]x-s  as  well  as  the 
engine  cylinder-,  are  covered  with  non-conducting  cement 
ami  finished  oti  with  planished  steel  with  bright  steel  bands 
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pany,  l.ld..  of  London,  which  has  also  011  order  the  pipe 
extensions  for  the  two  lar^c  engines  anil  three  boilers. 
This  firm  also  supplied  the  central  gangway  and  switch- 
Ixmrd  gallery  in  the  engine  house.  The  steam  pipes  arc 
made  of  best  wrought  steel  and  other  pipes  of  cast  iron. 
The  main  steam  pipes  in  ihc  boiler  house  are  lS  in.  and  14- 
in.  diameter,  and  are  cotlptcd  to  each  boiler  by  means  of  a 
"-in.  branch,  from  which  there  is  also  a  7-in.  by-pass  to  the 
superheaters.  The  main  pipes  are  coupled  up  to  separators 
at  each  etid  of  the  boiler  house.  There  is  a  large  expansion 
bend  in  the  renter  of  tin  boiler  hou<e,  and  the  leaders  in  the 


at  the  joints  The  cast-iron  exhaust  pipes  arc  carried  the 
full  length  on  each  side  of  the  engine  room,  and  arc  sup- 
ported by  means  of  brackets  and  hangers  and  fixed  imme- 
diately below  the  crane  gantry,  The  pipes  at  one  end  of 
the  room  an-  12-in.  diameter,  increasing  to  22-in.,  with  12- 
in.  branches  to  each  engine;  18-in.  branches  are  provided 
f<>r  the  large  engines  not  yet  installed.  There  is  an  auto- 
matic valve  between  the  main  exhaust  anil  each  engine. 
The  injection  and  overflow  pipes  are  fixed  below  the  engine 
room  floor  level  and  coupled  up  to  the  condensers,  and 
there  is  a  duplicate  system  of  feed  water  pipes  of  cast-iron, 
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which  deliver  to  the  boilers  cither  directly  or  through  the 
economizers.  The  hlow-off  pipes  fur  the  boilers  are  fixed 
in  a  trench  in  front  of  the  boilers  and  deliver  into  a  tank  at 
one  end,  from  whence  the  water  is  pumped  up  into  the 
brook,  the  l>oiler  house  being  below  water  level.  A  com- 
plete system  of  drain  pipes  from  all  parts  of  the  station  is 
provided,  and  the  water  delivered  into  the  cooling  pond. 

The  engine  room  floor  is  chiefly  constructed  of  cast-iron 
plates,  which  can  l>c  easily  removed  for  getting  at  the  pipes, 
etc..  with  mosaic  work  around  each  engine  and  at  one  end 
of  the  room.  The  cooling  i>ond,  mentioned  above,  has  a 
capacity  of  over  one  million  gallons,  and  is  Iteing  made  by 
the  l'ublic  Works  Department  of  the  corporation,  under  the 
direction  of  the  borough  engineer.  The  whole  construction 
is  of  concrete.  The  water  from  the  condensers  is  delivered 
into  a  hot  well  at  one  side  of  the  pond,  and  the  injection 


At  one  end  there  will  be  an  electrically-driven  transfer 
table  or  "traverser,"  operating  the  full  width  of  the  shed, 
tor  taking  cars  either  from  one  track  to  another  or  into  the 
repair  shops  beyond.  The  pit  in  which  it  runs  is  25  ft.  wide. 
The  repair  shops  consist  of  a  machine  shop  120  ft.  x  60  ft., 
painting  shop  00  ft.  X  33  ft.,  blacksmith  shop  29  ft.  x  25  ft., 
and  carpenters'  shop  2y  ft.  x  25  ft.,  together  with  rooms  for 
the  men,  oil  storage,  sand  storage,  etc.  The  foreman  in 
charge  of  this  part  of  the  shed  has  an  office  between  the 
paint  and  machine  sbops,  with  glass  windows  on  all  four 
sides,  so  that  he  has  a  complete  view  of  the  whole  building 
from  his  office.  The  contractor  for  this  building  was  D.  \V. 
I  >avies,  who  also  built  the  car  house  at  present  in  use  at  the 
opposite  end  of  the  town,  which  has  accommodations  for 
thirty-two  cars.  The  lighting  arrangements  and  tool  equip- 
ii'enl  of  Ixith  dheds  is  hcin<r  carried  out  bv  the  staff  of  the 


SOME  TYPES  OF  OVERHEAD  CONSTRUCTION 


water  is  taken  from  a  point  where  the  water  is  coolest.  The 
pond  is  so  constructed  into  two  sections  by  means  of  a  sub- 
stantial wall  that  one-half  can  be  shut  off  lor  cleaning  pur- 
poses at  any  lime.  If,  at  some  future  date,  cooling 
towers  are  necessary  they  can  be  built  over  the  |>ond  as 
stated. 

The  lighting  of  the  power  station,  which  has  been  carried 
out  on  a  large  scale,  was  done  by  the  men  of  the  electric 
lighting  department,  under  Mr.  Ellis.  A  complete  set  of 
engine  room  signalling  apparatus  is  fixed  and  controlled 
irom  the  switchboard  gallery,  there  being  three  illuminated 
signal  boards  at  different  points  of  the  room,  one  at  each 
end  and  one  below  the  central  gangway. 

MAI.V  CAR  HOUSE 

Adjoining  the  power  station  and  on  a  site  of  two  acres, 
which  is  divided  from  it  by  the  Roath  Brook,  is  the  main 
car  house,  which,  when  completed,  will  accommodate  100 
cars.  The  main  portion  of  the  building  consists  of  four 
fays,  each  320  ft.  long,  with  three  tracks  in  each.  The  total 
width  is  136  ft.  At  the  side  of  the  shed  there  arc  offices  for 
the  shed  foreman  and  timekeeper,  together  with  men's 
lavatories,  etc.  The  foreman's  office  is  on  the  first  floor  and 
overlooks  the  interior  from  the  large  bay  windows,  standing 
out  into  the  storage  room.  On  this  floor  arc  also  offices  for 
clerks,  engineers,  etc.  The  whole  of  the  shed  flooring  and 
tracks  arc  supported  on  columns,  leaving  a  clear  space 
under  the  cars  4  ft.  deep. 


tramways  department  under  Mr.  Ellis,  while  the  borough 
engineer  has  a;tcd  as  architect  in  both  cases. 

I'EKMANKNT  WAY 

Cardiff  is  an  ideal  town  for  tramways,  being  practically 
flat  and  having  only  four  gradients  in  the  whole  system,  the 
worst  of  which  is  one  in  twenty.  On  the  other  band  the 
tramways  are  handicapped  to  some  extent  by  very  low 
railway  bridges,  which  necessitate  the  reduction  of  head- 
room inside  the  cars,  and  on  two  routes  the  use  of  single 
deck  cars.  Fortunately  on  the  main  line,  that  going  to  the 
docks,  where  most  of  the  cars  run,  it  has  been  possible  to 
lower  the  roadway  15  ins.,  giving  sufficient  headroom  under 
the  bridge  on  this  route  for  the  use  of  double  deck  cars. 
The  sharpest  curve  on  the  system  is  of  40-ft.  radius. 

Girder  rails  have  been  used  45  ft.  long,  having  a  weight 
of  100  lbs.  per  yard.  The  rails  are  6}  in.  in  depth  with  a 
7-in.  flange,  the  groove  of  the  rail  being  i\  ins.  wide  by  1 J 
ins.  deep.  The  rails  are  laid  in  a  concrete  bed  11  ins. deep  and 
1  i  ins.  wide,  the  depth  of  concrete  under  the  other  portions 
of  the  track  being  8  ins.  The  rail  joints  are  made  by  fish- 
plates, weighing  64  lbs.  per  pair,  with  six  I -in.  Ixilts  ami 
patent  lock  nuts.  The  joints  are  further  secured  by  sole 
plates,  2  ft.  x  11  ins,  and  £  in.  thick,  secured  by  four  single 
and  two  double  clips  by  J-in.  bolts  and  nuts.  The  tie-bars 
used  were  especially  designed  by  Mr.  Harpur.  the  borough 
engineer.  The  rails  Iioing  f»|  ins,  deep  and  the  paving  bricks 
only  4  ins.,  enables  the  rails  to  be  buried  in  concrete  to  a 
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depth  of  2}  ins.  The  accompanying  cross  section  view  of 
the  track  shows  the  various  details  of  construction. 

The  rails  were  supplied  by  Pick,  Kerr  &-  Co.,  and  Rolc- 
kow.  Yauijiaii  &  Co.,  of  Middlesliorough.  The  points  and 
cr< fsiil^s  have  heen  supplied  hy  Askham  Urns,  ft  Wilson, 
and  Messrs.  Hadticld,  both  of  Sheffield.  The  track  is  pared 
almost  entirely  with  wood  hloeks.   Composition  Mock  is 

placed  bttWCCH  the  tracks. where  center  pole*  are  used.  The 
wood  blocks  are  Jarrah  wood  and  redgitin,  the  timber 
Iwing  delivered  in  hulk  and  cut  up  into  o  in.  x  3  in.  x  4-in. 
blocks  at  the  corporation's  saw  mill.  To  reduce  the  wear 
and  tear  011  the  wood  hloeks  at  the  sides  o{  the  rails  chilled 
cast-iron  paving  blocks  are  laid  alternately  with  the  wood 
hloeks.  The  chemical  analysis  of  the  rails  is  carbon  0.35  per 
cent  too. 45  per  cent,  -idiom  not  to  exceed  0.1  per  cent,  phos- 
phorous 0.06  per  cent,  sulphur  O.I  |h.t  cent. 

The  track  i<  douhh  bonded  at  each  joint  with  Chicago 

ft 


ber  31,  I90I,  the  sum  ]>aid  for  the  lines  being  £50.000. 
The  corporation  also  took  over  fifty -two  cars  and  342 
horses.  for  which  it  paid  t  1  $.644,  and  there  still  remains  to 
Ih  paiil  to  the  company  the  Mini  to  1»e  agreed  u|ion  for  the 
purelta-e  of  three  ear  lion-es.  . 
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TRACK  SWEEPER  AND  SHPINKLER 


and  plastic  bonds.  Neptune  l*>nds  are  also  used.  It  is 
CfOSS •bonded  every  80  yards. 

The  track  construction  was  commenced  in  one  of  the  new 
routes  in  December,  i960,  and  a  portion  opened  for  horse 
tramway  traffic  in  June  of  the  next  year,  when  the  Royal 
Agricultural  Show  was  held  in  Cardiff.   Several  other  new 


In  the  meantime  the  borough  engineer  had  prepared  plans 
for  the  reconstruction  of  the  whole  of  the  company's  lines, 
representing  12  miles  of  single  track.  Ijong  discussions 
tonk  place  as  to  whether  the  work  should  be  done  hy  con- 
tract nr  hy  the  corpora! inn's  own  men.  <  >ne  firm  offered  to 
do  the  whole  of  the  work  fair  a  stated  sum  and  to  complete 
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routes  were  completed  during  this  year,  the  work  being 
done  for  the  tramways  department  hy  the  puhlic  works  de- 
partment of  the  corporation.  On  Deccmlier  12.  tnpl,  after 
long  negotiations  with  the  Cardiff  Tramways  Company. 
Ltd.,  terms  were  arranged  whereby  the  company  agreed  to 
hand  over  its  line*  to  the  corporation  at  12  p.  m.  on  Decern- 


the  work  in  six  months  with  the  usual  allowance  for  bad 
weather,  traffic,  etc.  The  bonMIgh  engineer  stated  that  lie 
could  not  only  do  the  w  ork  in  the  same  length  of  time  but  for 
U-s-i  money,  and  the  work  was  taken  over  hy  the  corporation. 
It  is  greatly  to  Mr.  Ilarpur's  credit,  therefore,  that  on  May 
1  eleven  out  of  the  twelve  miles  were  opened  for  traffic. 
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whilst  the  rest  of  the  twelve  miles  was  completed  on  May 
16,  or  one  month  less  than  the  time  guaranteed. 

The  cables  arc  of  the  single-conductor,  plait'  lead-cov- 
ered type,  drawn  into  Dou  lion's  earthenware  conduits. 
There  are  seven  main  feeding  points  on  the  system,  the 
feeders  varying  in  section  from  .6  sq.  in.  to  4  sq.  in.,  there 
being  five  .6  sq.  in.,  one  .5  sq.  in.  and  one  4  sq.  in.  feeders. 
These  feeders  run  direct  from  the  power  station  to  feeder 
pillars  and  are  not  tapped  at  all  between  these  terminals. 
The  feeder  pillars  arc  of  special  design  made  by  Mr.  Ellis 
and  contain  one  main  feeder  switch  of  froo  amp.  capacity 
and  four  switches  of  300  amp.  each,  as  well  as  a  lightning 
arrester.  From  these  pillars  cables  arc  taken  to  the  sec- 
lion  pillars  from  which  each  route  is  fed.  The  section 
pillars  contain  two  main  switches  for  cutting  the  distribu- 
tors into  sections  and  four  line  switches. 

The  use  of  these  feeder  pillars  docs  away  with  the  neces- 
sity of  tapping  the  main  feeders  when  necessary  to  feed 
into  more  than  one  distributor.  The  feeders  are  so  ar- 
ranged that  each  one  feeds  a  star,  ur,  in  other  words,  in 
three  or  four  directions.  There  are  two  return  points  on 
the  system  from  which  insulated  cables  are  taken  back  to 
the  power  station,  and  from  one  of  these  three  .3  sq.  in. 
cables  are  taken,  and  from  the  oilier  two  ,6-sq.  in.  cables. 
These  cables  are  coupled  to  the  rails  by  means  of  special 
clamps  and  copper  bonds.  The  distributors  running  along 
the  several  routes  vary  in  size  from  .4  sq.  ins.  down  to  ,tj 
sq.  ins. 

Test  wires  consisting  of  three  core  t  ables  are  taken  to 
the  various  points  of  the  system,  one  conductor  befog  used 
for  testing  purposes  and  the  other  two  for  telephones. 
Special  telephone  pillars  are  fixed  every  hall  mile  along 
each  route  and  at  different  points  in  the  center  of  the  town 
and  arc  in  communication  with  the  power  station,  central 
offices,  depots,  etc.  The  entire  cable  installation  was  sup- 
plied by  the  British  Insulated  Wire  Company,  Ltd.,  of 
I'rcscot,  Lancashire.  The  conduits  are  laid  solid  in  con- 
crete, and  from  the  power  station  to  the  center  of  the  town 
there  are  thirty  ducts.  At  this  point  the  conduits  radiate  in 
all  directions  along  the  several  routes.  At  the  power  sta- 
tion end  the  main  line  of  conduits  is  coupled  up  to  the 
power  station  by  a  subway  300  ft.  x  10  ft.  x  4  ft.,  this  sub- 
way being  in  direct  communication  with  the  main  switch- 
board, 

OVERIt  KAI>  EQUIPMENT 

The  whole  of  the  overhead  construction  has  been  carried 
out  by  the  men  of  the  tramways  department  under  Mr. 
Ellis,  the  poles  brackets,  bases,  etc.,  being  designed  bv 
him.  The  equipment  is  very  solid  and  substantial,  flexible 
suspension  being  used  throughout.  Center  poles  are  used 
chiefly,  although  side  poles  and  bracket  arms,  as  well  as 
span  wire  constructions,  arc  used  on  some  of  the  routes 
where  the  streets  are  narrow  and  not  sufficiently  wide  tor 
center  poles,  although  double  track  is  laid.  Specially 
heavy  materials  have  been  used,  including  000  trolley  w  ire, 
supplied  by  Rack  &  Man  sou.  the  agents  for  Roebling  & 
Sons. 

The  engravings  give  an  idea  of  the  handsomeness  of  the 
overhead  work.  The  hangers  are  made  of  best  gun  metal, 
with  Jin  insulated  bolts.  None  of  the  ears  are  less  than 
18  ins.  long,  and  they  were  specially  designed  by  Mr.  Ellis 
to  give  great  strength.  The  cars  vary  in  length  up  to  36 
ins.  The  insulation  is  of  the  .'Etna  type,  the  line  materials 
being  supplied  by  R.  W.  Illackwcll  &  Company,  of  Lon- 
don. The  span  wire  consists  of  seven  strands  of  No.  12 
gage  steel  wire,  galvanized,  while  the  guard  wires  are  of 
twelve  No.  16  strands.  Steel  taper  poles  in  one  section 
have  been  used,  with  heavy  cast-iron  bases  6  ft.  high. 
While  heavy  materials  have  been  used,  they  do  not  in  any 


way  detract  from  the  appearance  of  the  construction, 
which,  as  can  be  seen,  is  light  and  elegant. 

koi.i.im;  stock 

Three  types  of  cars  are  used,  all  of  which  are  extremely 
well  built,  having  steel  mtdcrfraniing  and  a  handsome  ap- 
pearance. They  are  double-deck  four-wheel  cars  with  a 
fixed  wheel  base  of  6  ft.,  double-deck  double-truck  cars 
with  maximum  traction  trucks  and  single-deck  double- 
truck  cars  with  maximum  traction  trucks.    The  wheel 

v. 


MNOLE-HKCK  CAR 

base  of  the  maximum  traction  trucks  is  4  ft.  The  iour- 
whccl  cars  carry  fiity-two  passengers,  twellty-two  inside 
and  thill \  outside.  the  staircases  are  the  double  or 
broken  type,  with  a  platform  half  way  up.  The  over-all 
length  of  these  cars  is  jH  ft.  (>  ins.  over  the  bumpers,  with 
platforms  5  ft,  u  ins.  1  hi  account  of  low-  bridges  the  over- 
all height  of  the  cars  from  the  rails  to  the  trolley  plank  is 
*)  ft.  in  order  to  leave  0  ft.  clearance  from  the  trolley  plank 
or  upper  deck  to  the  under  side  oi  the  bridges,  and  on  this 
account  it  has  only  been  possible  to  get  an  internal  head- 
room of  d  ft.   The  internal  length  of  the  car  body  is  16  ft. 


DOUBLE  DECK  CAR 


The  double-deck  double-truck  cars  are  similar  in  even 
way  except  in  length,  the  length  over  all  being  34  ft.  6  ins., 
and  inside  the  car  body  i\  ft.  4  ins.  The  roof  seats  are  in 
both  cases  of  the  "garden"  tvpe.  The  cars  carrv  sixlv- 
eight  iwsscngers,  thirty  inside  and  thirty-eight  outside. 
The  single-deck  cars  carry  thirty-four  passengers,  and  the 
length  over  bumpers  is  33  ft.  b  ins.  The  interior  length  of 
car  body  is  24  ft.  4  ins.,  the  platforms  at  either  end  being 
3  ft.  0  ins.  The  internal  finish  of  the  three  types  of  cars  is 
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very  handsome,  the  double-deck  cars  having  flat  roofs, 
while  the  single-deck  cars  have  monitor  roofs.  The  wood- 
work is  chiefly  light  an<l  dark  oak  and  the  ceilings  three- 
ply  bird's-eye  maple  divided  into  panels  by  oak  mouldings. 
All  the  inside  scats  arc  lathe  and  space,  no  cushions  being 
used.  The  windows  are  draped  with  neat  red  blinds  with 
"C.  C.  T."  worked  on  each. 

The  larger  double-deck  cars  have  eight  16-cp  lamps 
inside,  with  two  rinif  lights  and  the  usual  dash  and  ran.. pi 
lights,  the  four-wheel  cars  being  similarly  lighted  with  the 
exception  of  there  being  only  six  internal  lights  of  16  cp. 
The  single-deck  cars  have  eight  inside  lights.  All  the 
cars  are  provided  with  illuminated  destination  or  route  In- 
dicators made  by  the  British  Klcctric  C  ar  Company,  of 
Manchester.    Each  car  lias  als>>  a  Huhy  leakage  lamp  at 

cither  end.  It  might 
here  be  added  that 
all  cars  have  steel 
midcrfratniug. 

The  four -wheel 
trucks  are  the  lirill 
No.  ji-E  type  with 
jo- in.  wheels.  The 
spring  base  niva- 
lin's 14  ft.  n  ins.,  and 
the  extreme  length 
hi  ion-plate  15  ft.  7 

ills.  The  wheels  hav 
tires  with  wrought* 
iron  renters  ami 
were  made  by  John 

r.aker  &  Company 

I  hey  are  forced  on 
to  the  axles  under  .1 
pressure  of  not  less 
than  25  tons  or  more 
than  30  tons.  The 
axles  arc  3}  ins.  in  diameter  and  the  journal  taxes 
are  fitted  with  spring  caps.  The  brakes  are  the  ordinary 
link-suspended  type  with  Corning  brake-shoes.  The  cars 
are  titled  with  life  guards  and  fenders  of  the  Tidswell  type. 
The  maximum  traction  trucks  were  also  supplied  by  J.  G, 
Brill  iV  Company,  of  London.  The  diameter  of  the  driving 
wheels  is  30  ins.  and  that  of  the  pony  wheels  20  ins.,  and 
the  wheels  all  have  steel  tires  and  wrought-iron  centers. 
The  flanges  are  all  *  ins.  deep  and  the  wheel  treads  I J  ins. 
wide.   A  view  of  one  of  the  wheels  is  given. 

The  cars  arc  fitted  with  a  controller  at  each  end  having 
four  series  and  three  parallel  notches,  as  well  as  four 
notches  for  the  electric  brake.  The  electric  braking  is 
effected  by  connecting  the  motors  as  series  generators  in 
parallel  with  each  other  and  in  series  with  the  same  resist- 
ance as  used  ordinarily.  Kach  car  is  fitted  with  an  auto- 
matic circuit-breaker,  main  motor  switch  and  main  fuse, 
with  magnetic  blnw-out.  lightning  arrester  and  kicking 
coil.  The  trolley  standards  arc  of  the  inclosed  spring 
type,  a  single  spring  under  compression  being  used.  The 
standard  is  in  one  piece,  made  of  malleable  cast-iron.  A 
super-elevation  stop  is  provided  to  limit  the  vertical  mo- 
tion of  the  trolley  pole.  The  trolley  standards  are  fitted 
with  hand-holes  for  getting  at  the  cable  connections  be- 
tween the  car  and  standard.  Wood's  trolley-heads  are 
used. 

The  motor  equipment  consists  of  two  series-wound  mo- 
tors, each  capable  of  a  draw-bar  pull  of  1400  lbs.  on  500 
volts,  propelling  the  car  at  a  s|>ced  of  8  miles  an  hour  at 
this  load.  They  arc  capable  of  doing  this  for  one  hour 
with  100  per  cent  overload  for  short  periods.  The  motors 
are  of  the  four-pole  type,  with  the  armatures  geared  to  the 
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car  axles  by  single-reduction  spur  gcaiing.  The  armatures 
arc  of  the  slot-wound  drum  type  and  so  wound  that  only 
two  sets  oi  brushes  arc  necessary.  The  commutators  have 
a  wearing  depth  of  1  in.  The  insulation  of  the  armatures 
and  field  coils  from  the  frames  arc  tested  to  withstand  a 
pressure  of  3000  volts. 

Each  car  is  provided  with  a  complete  set  of  tools,  includ- 
ing a  traversing  and  lilting  jack,  a  set  of  adjusted  span- 
ners, screwdrivers  and  cutting  pliers,  hammer,  chisel,  rub- 
ber gloves  and  four  feet  of  steel  rope,  with  a  hook  at  each 
end,  for  hauling  purposes.  All  of  the'  cars  have  been  sup- 
plied complete  with  equipments,  etc.,  by  Dick,  Kerr  & 
Co.,  Ltd.,  of  London,  whose  first  contract  was  for 
the  supply  of  twenty  double-deck  double-truck,  twenty 
double-deck  four-wheel  and  fourteen  single-deck  bogie 
cars.  They  have  recently  received  an  extension  order  for 
twenty  double-deck  double-truck  cars  and  twenty  double- 
deck,  four-wheel  cars,  making  ninety-four  cars  in  all.  It 
is  expected  that  there  will  Ik:  at  least  150  cars  required. 

UKKK.RAL  REMARK* 

The  general  arrangement  of  the  plant,  etc.,  at  the  power 
station,  together  with  the  cables,  overhead  equipment  and 
cars  has  all  been  carried  out  in  accordance  with  the  plans 
and  specifications  prepared  by  the  borough  electrical  engi- 
neer and  manager,  Arthur  Ellis,  M.  1.  M.  E.,  M.  I.  E.  !•  . 
who,  from  the  commencement,  has  been  ably  assisted  by 
his  chief  assistant,  C.  E.  Oavics,  who  is  a  man  well  versed 
111  tramway  work.  The  tramway  system  was  officially 
opened  on  the  first  of  May,  and  since  that  time  has  been 
running  smoothly,  no  accidents  of  any  consequence  having 
taken  place. 

Mr.  Ellis,  in  addition  to  his  duties  in  connection  with  the 
electric  lighting  and  tramways  department,  has,  since 
January,  had  to  manage  the  horse  tramways  system  as 
taken  over  from  the  old  tramways  company.  This  con- 
sisted of  fifty-two  cars  and  342  horses,  together  with  the 
various  depots.  The  horse  tramways  will,  of  course,  be 
gradually  done  away  with  as  the  electric  cars  put  into  serv- 
ice increase. 

Since  the  opening,  the  traffic  on  the  electric  cars  has 
been  enormous,  and  they  have  already  become  very  popu- 
lar in  the  district,  the  public  realizing  the  greater  facilities 
offered  by  them  for  getting  about,  (.'heap  fares  have  been 
adopted  with  a  quick  service  and  stopping  places  have 
been  fixed  along  the  various  routes.  It  is  interesting  to 
note  that  from  the  new  power  station,  which  is  now  in  op- 
eration, it  is  intended  to  supply  current  for  electric  light- 
ing purposes  in  addition  to  the  supply  of  power  oilier  titan 
that  f>>r  tramways,  ami  it  is  mainly  for  this  reason  that  the 
twit  large  generator  sets  of  Q00  kw  are  lieing  installed.  It 
is  expected  that  by  next  winter  there  will  be  a  demand  in 
motors  alone  nniinmting  to  nearly  1500  hp,  the  corpora- 
tion having  recently  entered  into  a  contract  with  one  of  the 
largest  shipbuilding  and  repairing  firms  in  Cardiff  for  the 
supply  of  current  for  the  driving  of  the  whole  of  its  ma- 
chinery, which  eventually  will  mean  500  hp  for  this  cus- 
tomer alone.  In  addition  to  this  company  there  arc  appli- 
cations in  from  several  other  very  large  firms  for  large 
amounts  of  power. 

The  whole  of  the  current  for  lighting  and  power  pur- 
poses  generated  at  the  main  power  station  will  be  trans- 
mitted to  a  large  sub-station  in  the  basement  of  the  electric 
lighting  and  tramways  department's  central  offices,  and  it 
is  intended  to  put  in  a  main  switchboard  at  this  point,  to- 
gether with  balancers,  boosters,  battery,  etc.,  and  to  trans- 
mit the  current  from  this  central  sub  station  to  the  various 
sub-stations  in  the  district.  For  a  commencement,  2-sq.-in. 
feeders  are  bring  laid  from  the  power  station  to  the  sub- 
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Station,  and  for  the  docks  district  alone  two  .5-in.  triple 
concentric  cables  art  being  laid.  It  is  intended  to  change 
over  the  central  area  to  continuous  current  during  the 
present  summer,  as  the  existing  lighting  station  is  practi- 
cally working  up  to  its  fullest  capacity.  It  is  also  intended 
to  light  up  the  whole  of  the  tramway  routes  electrically, 
which  will  he  done  from  the  trolley  poles,  hut  the  lamps 
will  not  l>c  supplied  from  the  tramway  feeders  or  trolley 
wires,  independent  cables  being  laid  for  the  purpose. 

In  closing,  a  few  words  should  be  said  iboUl  the  hand- 
some Ecrranti  switchboard.    It  consists  of  a  number  of 

massive  slates  fixed  in  a  horizontal  poaiti  nd  grouted 

into  the  station  wall.  These  slates  are  divided  off  by  vertical 
partition  slates  and  insulating  material  into  a  number  of 
separate  compartments.  Each  of  these  compartments  con- 
tains, separately,  the  apparatus  making  up  the  board. 
There  are  in  all  about  twenty  panels,  occupying  a  wall 
space  of  some  40  ft.  Of  these  panels,  commencing  at  the 
left  hand  facing  the  board,  there  are  four  lighting  feeders, 
each  feeder  containing  a  quick-carbon-break  switch  and 
automatic  device  to  release  same  on  maximum  current. 
The  edgewise  ammeter  placed  on  the  top  of  the  slate  reads 
the  current  passing  through  the  circuit.  The  bus-bar  volt 
meters  are  mounted  on  a  swivel  bracket  so  that  they  can 
be  seen  from  any  position  on  the  switchboard  platform. 
Next  to  these  lighting  feeders,  continuing  toward  the  left 
of  the  board,  is  a  wattmeter,  arranged  in  the  bus-bars  to 
read  the  total  energy  distributed  to  the  feeders. 

Each  dynamo  panel  consists  of  double  set  of  bus-bars, 
one  for  traction  the  other  for  lighting,  and  a  change-over 
switch  by  which  the  machine  can  be  used  on  either  sys- 
tem. The  other  parts  comprising  the  dynamo  panel  are 
the  quick-break  switch  with  automatic  reverse-current  re- 
lease, edgewise  ammeter,  field  regulating  resistance  and 
the  usual  field  and  voltmeter  switches.  Two  of  these 
dynamo  panels  are  suitable  for  dealing  with  a  maximum 
current  of  2000  amps.,  and  the  remaining  four  are  rated  at 
750  amps.  In  order  of  arrangement  come  the  panels  re- 
quired for  motor  generators  and  boosters  containing  the 
switches  and  instruments  for  these  panels,  designed  so 
as  to  be  in  conformity  with  the  remainder  of  the  gear 
To  the  extreme  right  are  the  traction  and  feeder  panels, 
comprising  chopper  switches,  quirk-break  switches  with 
automatic  maximum  release,  ammeter';,  kicking  roils, 
lightning  arresters,  etr.  A  set  of  illuminated  dial  volt- 
meters is  arranged  for  these  panels  to  correspond  with 
those  fitted  over  the  lighting  feeders.  The  regulating  table 
has  been  extended  under  the  traction  feeder  panels  and 
contains  small  fuses  and  switches  required  for  the  Station 
power  circuits.  The  design  is  very  efficient  and  substantial, 
and  great  care  has  been  taken  with  the  workmanship  and 
finish.  A  striking  advantage  of  [his  system  is  the  sim- 
plicity in  the  general  arrangement  of  parts  which  render 
it  possible  to  read  the  connections  from  the  front  of  the 
board  without  the  aid  of  a  diagram,  thus  reducing  the  re- 
sponsibility of  the  attendant  and  the  possibilities  of  mis- 
takes. 



Boston  Subway  Legislation 

The  Massachusetts  Legislature,  in  its  closing  days,  en- 
acted a  bill  providing  for  the  construction  in  P.oston  of  .1 
subway  through  the  business  center  and  along  the  genera! 
line  of  Washington  Street,  and  this  was  signed  by  Gov- 
ernor Crane.  As  a  result  of  long  negotiations  between 
the  Governor,  the  Mayor  of  Roston.  representatives  of  the 
mercantile  organizations  and  the  Roston  Elevated  Rail- 
way Company,  the  bill  was  drafted  and  was  referred  to  the 
committee  on  metropolitan  affairs  of  the  Legislature  a 


week  ago,  and  was  reported  unanimously  to  the  Legis- 
lature by  that  committee,  but  with  certain  amendments, 
two  of  which  were  eventually  struck  out. 

The  compromise  bill  agreed  to  by  the  representative  oi 
the  interested  parties  provided  that  the  Roston  Transit 
Commission  may  construct  a  tunnel  for  elevated  trains 
and  later  a  subway  for  surface  cars  extending  from  a  point 
near  the  junction  of  Rroadway  and  Washington  Street  and 
a  point  near  Adams  Square,  Haytnarket  Square,  or  Cause- 
way Street,  and  follow  the  general  line  of  Washington 
Street.  Much  latitude  is  allowed  in  the  fixing  of  the  pre- 
cise route,  since  the  tunnel  may  be  built  anywhere  between 
the  existing  subwav  and  a  line  750  ft.  easterly  from  Wash- 
ington Street. 

This  tunnel  will  contain  two  tracks,  ami  will  be  adapted 
to  elevated  cars  or  trains,  and  its  construction  will  begin 
immediately  after  the  acceptance  of  the  act  by  a  majority 
of  the  voters  of  the  city.  A  further  provision  is  made  for 
'V  construction  of  another  two-track  subway  for  the  U*< 
of  the  surface  cars  along  the  same  general  line,  any  time 
after  one  year  after  the  completion  of  the  tunnel  just  men- 
tioned. This  second  subway  will  be  built  if  the  Transit 
Commission  and  the  Elevated  Railway  Company  agree 
that  it  is  necessary,  or.  in  case  of  disagreement,  if  the  Hoard 
of  Railroad  Commissioners  decide  that  it  is  necessary. 

The  Transit  Commission  shall,  within  ninety  days  after 
the  passage  of  the  act.  execute  a  lease  of  the  tunnel  and 
Subway  for  a  period  of  twentv-five  vears  from  the  beginning 
<>f  the  Use  fif  the  tunnel,  at  an  annual  rental  of  4}  per  cent 
of  the  net  cost  of  construction.  The  Elevated  Road  is 
authorized  to  connect  its  elevated  lines  with  the  tunnel  in 
such  manner  as  the  Board  of  Railroad  Commissioners  may 
approve. 

Upon  the  completion  of  the  tunnel  the  company  must 
remove  its  elevated  trains  from  the  existing  Tremont  Street 
Subwav  and  readapt  that  subway  to  the  use  of  surface 
cars,  as  formerly.  At  anv  time  after  one  year  from  the 
completion  of  the  second  subwav  the  Railroad  Commis- 
sioners may  order  the  removal  of  surface  tracks  from 
Washington  Street  between  Rroadway  ami  Adams  Square, 
and  such  order  shall  be  deemed  a  revocation  of  all  loca- 
tions and  rights  to  occupy  the  street. 

The  cost  of  construction  is  to  be  met  by  an  issue  of 
fifty-year  Ijonds  bv  the  city  of  Roston.  and  the  rental  de- 
rived from  the  use  of  the  subwav  will  be  used  for  the  pur- 
pose of  paying  the  interest  and  providing  a  sinking  fund 
for  the  retirement  of  these  lumds.  The  act  will  not  become 
operative  unless  approved  by  a  majority  vote  in  the  next 
municipal  election,  or  some  special  election  called  for  the 
purpose,  except,  of  course,  the  provisions  that  apply  to 
preliminary  work  take  effect  at  once. 

The  provisions  of  the  act  become  a  part  of  the  terms  of 
the  contract  between  the  city  and  the  company,  and  like- 
wise constitute  a  contract  between  the  Commonwealth  and 
the  city,  under  which  the  city  will  own  in  its  private  and 
proprietary  capacity  as  an  irrevocable  grant  from  the  Com- 
monwealth, all  subways  heretofore  authorized,  as  well  as 
those  authorized  in  the  bill. 

The  committee  having  the  bill  in  charge  made  several 
changes,  two  of  which  were  not  approved.  One  of  them 
provided  that  Pleasant  Street  should  he  widened  for  sur- 
face cars  to  provide  a  connection  between  the  Tremont 
Street  Subway  and  South  Roston.  This  amendment, 
however,  was  rejected  bv  the  House,  and  is  not  now  a  (>art 
of  the  bill.  Tlie  second  change  was  the  in*erti<  mi  of  a  section 
providing  that  none  but  American  citizens  should  be  cm- 
plovcd  as  laborers  or  mechanics  in  the  work  of  construc- 
tion, and  that  such  laborers  shall  be  paid  not  less  than  the 
rate  of  wages  paid  to  laborers  employed  bv  the  city  of 
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Comparative   Acceleration  Tuts  with  Stum  Locomo- 
tive and  Electric  Motor  Can* 


BY  It  J  AKNOI.H  AND  VY.  B.  POTT  KB. 

In  connection  with  UHS  preparation  of  a  report  on  the  use  ol 
electricity  for  the  propulsion  ol  trains  of  the  New  York  Central 
Railroad  in  the  tunnel  entrance  and  terminal  in  New  York  City, 


HC.  N— MAP  OF  GENERAL  ELECTRIC  RAILROAD 

an  invitation  was  extended  l>y  the  General  Electric  Company  to 
W.  J.  YVitgti'.  chief  engineer  ol  the  railr<iad  company,  to  use  its 
experimental  track  [tig  t)  and  apparatus  at  Schenectady,  and  a 
series  of  lots  were  accordingly  carried  out  under  the  direction  of 
the  authors  of  this  paper.  The  tests  were  principally  for  the  pur- 
pose oi  determining  the  comparison  between  steam  and  electric 
traction  on  short-haul  suburban  passenger  service  Owing  to  the 
short  curves  in  the  connecting  tracks  the  General  Electric  Com- 
pany's track  could  not  be  used  for  the  steam  locomotive  tests. 


crate  area  and  heating  surlacc  and  a  very  large  proportion  of 
weight  on  its  driving  wheels. 

The  two  electric  motor  eats  were  similar  in  form.  54  ft.  over  all. 
each  weighing  about  thirty-five  tons,  including  the  electrical 
equipment,  which  consisted  of  four  G.  F..-55  motors  and  type  M 
control.  All  axles  being  equipped  with  motors,  the  two  car*  to- 
gether gave  approximately  the  same  weight  upon  the  drivers  a> 
the  steam  locomotive.  The  acceleration  was  therefore  directly 
comparable  for  trains  of  equal  net  weight,  and  to  secure  this 
comparison  the  same  trail  cars,  arranged 
in  the  same  order,  were  used  in  both  steam 
and  c  leetric  test-*. 

In  the  steam  runs  the  draw -bar  pull,  speed 
and  time  were  recorded  by  an  Illinois  Cen- 
tral dynamometer  car.  and  the  same  car  was 
used  with  the  electric  motor  cars  to  deter- 
mine the  relation  between  current  input  and 
draw-bar  pull.  The  dynamometer  car  had 
to  be  returned  before  the  electric  runs  were 
completed,  but  not  hciore  a  large  number 
of  readings  were  taken,  from  which  curves 
were  plotted  showing  the  relation  between 
amperes  and  draw  bar  pull  witfi  different 
wi'ights  of  train  behind  the  motor  cars.  The 
draw  bar  pull  thus  determined  has  been 
plotted  on  the  attached  electric  motor  car 
curves,  which  were  taken  subsequent  to  the 
return  <if  the  Illinois  Central  cat. 

The  order  of  the  tests,  both 
electric,  was  as  follows: 

A  train  of  six  cars,  including  fn 
pass«  ng,  r  coaches  loaned  by  the  New  York 
Central  Railroad,  and  the  dynamometer  car. 
wa»  started  and  run  over  a  mile  of  track, 
acceleration  In-ing  made  as  rapidly  a<  pos- 
sible These  same  runs  were  repeated,  drop- 
ping off  one  car  at  a  time,  until  only  the 
dvnnmometer  car  remained.  Automatic 
records  were  kept  of  the  draw-bar  pull, 
speed,  time,  distance  and  the  strength  and 
direction  of  the  wind.  Tile  condition  of  rail 
and  temperature  were  also  noted    The  same 


cars  m  place  of  the  -learn  locomotive,  the  dynamometer  car  being 
used  in  some  of  the  runs  and  a  Ih.x  car  loaded  to  equal  weight 
111  subsequent  runs  Jn  the  electric  runs  additional  records  were 
kept  of  voltage,  ampere  and  wattmeter  readings  The  wattmeter 
was  not  carried  on  the  car.  but  was  placed  stationary  at  the  point 
of  feeding  the  third  rail,  thus  avoiding  any  inaccuracy  due  to 
jarring.  The  voltage  lead-  of  the  wattmeter  were  connected  to 
the  extreme  end  of  the  third  rail  and  track,  thus  receiving  at  all 
tunes  the  exact  voltage  at  the  train,  so  that  the  energy  delivered 
to  the  motor  cars  represented  the  net  input  and  did  not  include 
losses  in  the  feeder  system. 

The  cars  used  in  this  test  and  the  weights  are  given  I 
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FIG.  3. — OUTLINE  OF  STEAM  LOCOMOTIVE  NO.  1407 

The  steam  tests  were  therefore  made  on  the  New  York  Central 
main  line  tracks  west  of  Schenectady. 

The  steam  locomotive  shown  111  l;ig  j  was  built  from  the  speci- 
fication* of  A  M  Waite.  superintendent  of  motive  power  and 
rolling  stock  of  the  Ntw  York  Central,  by  the  Schenectady  Loco- 
motive W  orks.  It  was  designed  especially  for  the  rapid  accelcra- 
tion  work  required  ni  stibuiban  set  vice,  being  provided  with  large 

•  Kr»il  M   the  mntleetllll  ll—l  ci.nvcnl,.,n   nf   |he    American  IMtlMM 
Electrical  Kii«iiKtr«.  Cleat  IUm,i«t„n.  M«m.,  June  1».  1*0!. 


Daring  the  tests  many  runs  were  made,  but  for  the  illustration 
nf  this  paper  representative  and  average  runs  only  are  given. 

ELECTRIC  MOTOR  CARS  NO.  4  AN0  5. 
The  electric  runs  were  made  upon  the  General  Electric  experi- 
mental track  against  a  head  wind  of  15  m.  p.  h.   The  rail  was  dry, 
the  temperature  of  K  .legs.  C.  and  the  grade  practically  level.  In 
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FIG.   J -ELECTRIC   RUN   NO.    I.    6  TRAIL  CARS— WEIGHT.  IJ? 
TONS.    INCLUDING  MOTOR  CARS,  328.5  TONS.  POWER 
ON,  4170  FT.   DISTANCE  RUN,  5J80  FT.  WATT 
HOURS  PER  TON  MILE,  79-4 
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PIG.  6.— STEAM  RUN  NO.  4-    CTRAIL  CARS— WEIGHT,  130  TONS 
INCLUDING  LOCOMOTIVE,  237  TONS.    POWER  ON, 
4J70  FT.    DISTANCE  RUN,  6050  FT. 
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FIG.  4* — STEAM  RUN  NO.  »   «  TRAIL  CARS — WEIGHT,  157  TONS.         TON^^^NO  L^ING^WOTOr'  CAR^^7^  ^TONS^pSr  "* 
INCLUDING  LOCOMOTIVE,  264  TONS.    POWER  ON,  40/5  FT. 
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ON,  4135  FT.    DISTANCE  HUN,  53H0  FT.  WATT 
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S—  fcLECIRIC  RUN   NO.  |.    5   TRAIL  CARS— WEIGH  I, 
TONS.    INCLUDING  MOTOR  CARS.  20I.5  TONS.    POWI  R 
ON,  4«7«>  FT.    DISTANCE  RUN,  Sl«o  FT.  WATT 
HOURS  PER  TON  MILE,  8 J 
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FIG.  Q-  ELECTRIC   PIN   NO.  7      1  TRAIL  CARS-WEIGHT.  77  FIG   I  I. -ELECTRIC   RUN  NO.  g.    2  TRAIL  CARS — WEIGHT,  47 
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FIG.  I  J.-— El. EC  I  RIC  RUN  NO.  11.   I  TRAIL  CAR    WEIGHT,  »J  TON 
INCLUDING  .MOTOR  CARS,  04.  S  TONS.    POWER  ON,  4<*o  FT. 
DISTANCE  RUN.         FT.  WATT  HOURS  PER  TON  MILE,  114 
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15— ELECTJJIC  RUN  NO.  I).    NO  TRAILERS— MOTOR  CARS, 
71-5  TONS.    POWER  ON,  4C*>  FT.    DISTANCE  RUN, 
5560  FT.    WATT  HOURS  PER  TON  MILE,  129 
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lite  middle  of  the  run  there  was  a  curve  having  a  minimum  radius 
of  R7S  seconds,  equivalent  to  about  6Ji  dcg«.  curve,  the  effect  ol 
which  may  he  assumed  as  approximately  equivalent  to  the  t  per 
cent  up-grade  of  the  steam  runs. 

NEW  YORK  CENTRAL  STEAM  I.I  11  OMOTIVR  XO.  IMC. 
All  steam  locomotive  runs  were  made  upon  the  New  York 
Central  main  line  track  west  <>[  Schenectady  again*!  an  up  gradc 
of  1  per  cent  and  a  head  wind  r>(  IS  m  pt  h.  The  temprraturs  was 
4  deg*.  C  and  the  rail  wet  with  a  very  light  (ailing  snow. 
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Although  this  locomotive  was  especially  built  for  suburban  or 
acceleration  work,  and  was  provided  with  a  large  fire  box.  giving 
it  facilities  for  rapid  steaming,  the  pressure  dropped  irom  200  lbs, 
to  less  than  185  lbs.  during  the  first  part  of  acceleration.   In  slarl- 


lest*  there  was  about  the  same  weight  upon  the  drivers,  it  is  in- 
teresting to  note  how  welt  this  driver  weight  was  utilised.  This 
is  shown  by  the  following  tables,  giving  the  speed  reached  in  ten, 
twenty  and  thirty  seconds  with  equal  trailing  load  for  both  electric 
and  steam  trains: 

Mil*-  Pew  H«  n  Arr*i*eD  iw  I<1  S*i««mi* 

Kn.of  Iniltr   I  •  t  4  »  K 

\t..l«r*ai»  Su.  4  anil  4.  -        M.B       HO*         If.*       14.4       14.4  II 

U««irt>«.  I«   14.        14.  Ill       It,        10  •  : 

Milk*  Pi"  Hi>i  «  Attaimbd  in  *>  Skohm 

No.  of  nailer   I  4  S         4  *  4 

M-r.ee  can  Xt>.  4  a-4  ». . . .7Z  i7.  4U  M.4  47.4  44.4  41 J 
Ut»mui.«  .No.  1407   fl.        tl.t        31  4       14.6       l«.  14.4 

Mn  f  .  Pa*  Hi).  *  ralT-iltn  in  4,1  Slceulri* 

Ncialnaikn   I  4  9  4  S  4 

M<  MrTeaJI  No.  4  and  4.   4M        ».4        M-«        *».       an  4     fi*  I 

U- ..  -oiive  No.  I*jf   SI.7       44.4       47.         44.7     444  »8 

An  inspection  of  the  table*  brings  out  clearly  the  fact  that  the 
rivet  lie  motor*  during  acceleration  can  more  effectively  utilise 
the  weight  upon  their  drivers  than  a  steam  locomotive.  As  rapid 
arci  leration  is  especially  important  when  stops  are  a  mile  or  so 
apart  the  electric  motor  has  an  advantage  in  being  able  to  cover 
the  fame  distance  in  the  same  time  with  less  energy  expended 
ami  at  less  maximum  speed  than  with  the  steam  locomotive. 


FIG.  17— ELECTRIC  MOTOR  CAR  NO-  4 


FIG.  IS. — TRAIN  USED  IN  ELECTRIC  TESTS 


ing,  the  throttle  was  opened  wide  ami  steam  used  fid!  stroke,  the 
engine  bring  hooked  up  at  acceleration  proceeded.  Curves  show- 
ing details  of  these  runs  arc  given  in  Figs.  3  to  15  inclusive. 

While  the  electric  runs  had  the  advantage  of  dryer  rails  than  the 
steam  runs  the  driving  wheels  were  not  slipped  in  either  instance. 
Although  the  steam  locomotive  was  able  to  give  a  maximum 
tractive  effort  at  starting  equal  to  that  obtained  electrically,  this 
high  tractive  effort  was  not  maintained,  but  immediately  fell  off 
with  increased  speed,  even  with  the  most  expert  handling. 

As  the  acceleration  curves  produced  by  the  steam  locomotive 
and  electric  motor  ears  have  different  shapes,  and  as  in  the  two 


owing  to  its  being  able  to  maintain  its  maximum  accelerating  rate 
for  a  longer  period. 

The  average  speed  given  in  both  steam  and  electric  tablet  it 
the  average  speed  of  the  train  while  it  is  in  motion,  and  does  not 
include  time  of  any  stop  at  the  end  of  the  ran.  Starting  from 
rest,  the  power  was  kept  full  on  to  the  three-quarter  mile  post, 
where  the  power  was  *hut  off  and  the  brakes  applied  in  such  a 
manner  as  to  bring  the  train  to  rest  as  near  the  mile  post  at  prac- 
ticable. In  the  tests  the  steam  train  ran  from  5  per  cent  to  IS  per 
cent  over  a  mile  before  the  train  was  brought  to  rest,  and  the  elec- 
tric traint  from  2  per  cent  to  4  per  cent,  but  even  with  the  longer 
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distance  the  average  speed  of  the  steam  runs  only  ■ppronctiel 
thai  attained  in  ihe  electric  runs  made  over  the  shorter  distance 
A  comparison  oi  the  two  sets  of  runs  on  the  basis  ot  average  speed 
is.  therefore,  not  unite  fair  to  the  elrcHic  mot«e  rar,  as  us  aver- 
age speed  would  liave  hern  considerably  higher  li  llie  length  oi 
ihe  run  had  beet]  the  same  as  that  made  with  the  'team  locomotive. 
An  inspection  of  the  tables  will  show,  however,  that  even  with  the 
short-distance  run  the  electric  motor  cars  were  aide  to  make  higher 
average  speeds  than  the  steam  locomotive  over  its  longer  distance, 
and  these  higher  average  speeds  were  obtained  also  «:lh  a  Icscr 
maximum  -p  •  d 

The  maximum  speed  of  a  train  malting  a  given  run  in  a  given 
time  serves  as  an  indication  of  its  energy  consumption,  A  train, 
therctore,  which  is  so  handled  as  to  make  a  given  run  in  a  given 
time,  with  lowest  maximum  speed,  will  consume  lc*s  energy  for 
the  run.  The  electric  runs  tabulated  all  show  a  lower  maximum 
speed  and  a  higher  average  speed  than  those  runs  made  with  I  he 
steam  locomotive,  and  the  energy  consumption  oi  the  electric 
runs  should  therefore  be  less  for  the  same  service  performed  than 
with  the  steam  locomotive. 

The  motors  of  an  electrically  equipped  train  may  be  placed 
upon  the  trucks  of  ordinary  passenger  coaches,  each  carrying  its 
full  complement  of  passengers,  and  thus  lessen  the  gro«s  weight 
by  elimination  of  the  locomotive.  The  true  measure  of  com- 
parison between  steam  and  electrically  propelled  trams  should  be 
the  energy  per  seat  mile  rather  than  per  Ion  mile,  is  the  latter 
value  is  based  upon  the  total  train  weight  and  includes  a  coii-.ul 
erable  proportion  of  dead  weight  embodied  in  locomotive  and 
tender.  The  weight  of  the  electric  motor*  is  much  |cM  than  the 
weight  of  a  steam  locomotive  capable  oi  performing  the  same 
service,  as  the  latter,  in  addition  to  its  tender,  must  be  heavy 
enough  upon  its  drivers  to  provide  a  draw-bar  pull  sutlicieiH  10 
acceleiate  the  tiain. 

As  an  illustration,  the  following  table  has  been  prepared  from 
these  tests  showing  the  number  of  cars  in  the  train,  the  number 
of  passengers  carried  (each  car  sealing  sixty-four  people)  and  the 
energy,  which  for  convenience  we  have  given  in  watt  hours,  re- 
quired per  passenger  lor  both  steam  and  clccuic  nn>; 
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This  table  is  based  upon  the  actual  net  energy  delivered  to  the 
wheels  of  the  train  and  docs  not  include  the  losses  inherent  to  any 
system  of  operation.  The  results  tabulated  may  therefore  be  con- 
sidered as  fundamental  and  typical  of  the  two  systems  oi  operation 
— the  steam  locomotive  and  the  electric  motor  ear 

The  following  table  gives  the  efficiencies  lor  the  seven  electric 
runs,  the  efficiency  being  the  ratio  between  net  energy  output  to 
the  wheels  and  total  volt  ampere  input: 
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An  accurate  comparison  of  the  relative  efficiency  or  coal  con- 
sumption of  steam  and  electric  power  for  similar  service  would 
require  an  extensive  series  of  tests  with  indicator  and  dynamom- 
eter on  the  performance  of  the  steam  locomotive. 

As  a  matter  of  interest,  we  have  secured  an  approximate  com- 
parison from  a  single  lest  by  weighing  the  eoal  and  water  taken 
by  steam  locomotive  No.  1407  for  a  period  of  twenty  four  hours, 
covering  lour  trips  between  North  White  Plains  and  Grand  Cen- 
tral Station,  a  disiance  oi  2475  miles,  on  the  Harlem  division  of 
the  New  Vork  Central  Railroad.  The  trips  occupied  about  iour 
hours,  ihe  yard  movement  about  one  hour  and  the  locomotive 
was  idle  for  nineteen  hours. 

Following  is  a  detailed  record  of  the  service  covering  the 
twenty-four  hours: 
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The  effective  hp-hours  given  is  the  energy  required  for  move- 
ment of  the  cars  only,  exclusive  of  the  locomotive,  and  was  de- 
termined from  the  draw  bar  pull  taken  by  the  dynamometer  car 
in  previous  tests  over  the  same  route. 

Tile  coal  consumption  covers  all  coal  burned  during  the  period 
of  twenty  iour  hours,  not  only  for  movement  of  cars,  but  also 
movement  in  the  yard  and  the  banking  of  fires  during  lay-overs. 

The  elective  hp-hours  to  move  the  cars  serves  a*  a  basis  of 
conipari-on  with  electric  service,  the  coal  consumed  by  the  loco- 
motive for  whatever  purpose  being  properly  chargeable  to  the 
net  work  done  by  the  locomotive  during  the  period. 

The  efficiency  of  an  electrical  system,  as  an  average  under  vari- 
able load,  may  reasonably  be  assumed  as  follows: 
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This  percentage  oi  effective  horse-power  output  oi  motors  to 
[hp  id  engine  will  vary  somewhat,  depending  on  the  load  factor. 
As  :.n  even  figure  we  w  ill  assume  an  efficiency  of  50  per  cent. 

Coal  consumption  per  ihp-liour  from  actual  records  of  elec- 
tric power  stations  is  in  some  cases  less  than  2  lbs.,  the  aver- 
age being  about  aJ4  lbs.  At  the  latter  figure  the  coal  per  effective 
hp-hour  output  of  electric  motors  would  be  5  lbs.  Assuming  the 
head  cud  air  resistance  as  to  jscr  cent,  and  as  the  electrical  equip- 
ment would  increase  the  weight  of  the  cars  about  20  per  cent,  the 
actual  comparison  of  coal  consumption  would  he  approximately 
in  the  ratio  of  6.6  for  electric  and  15  6  for  steam. 

Attaining  that  coal  for  a  power  station  can  be  purchased  for  80 
per  cent  oi  tin-  cost  per  ton  of  that  used  in  the  locomotives  and 
that  the  cost  of  coal  for  electrical  power  is  about  one-third  of  the 
total  cost,  rrK hiding  maintenance  and  interest  on  investment,  it 
is  probable  that  the  actual  gro-s  cost  of  electrical  power  would 
closely  approximate  the  coal  consumption  oi  a  steam  locomotive 
in  this  class  of  service,  the  maintenance  ol  thr  electrical  equip- 
ment and  attendance  required  being,  however,  considerably  in 
favor  oi  the  electric  power. 

We  wish  to  express  our  thanks  to  E.  C.  Schmidt,  professor  of 
railway  and  mechanical  engineering,  University  of  Illinois,  for 
his  able  management  of  the  dynamometer  car.  assisted  by  J.  F. 
Snodgrass  and  K  W  I.ohmann;  also  tu  A.  H.  Armstrong  and 
E.  F.  Gould,  of  Ihe  General  Electric  Company,  for  their  careful 
supervision  and  calculations  of  the  electric  test. 


A  Serious  Accident  in 


A  head-on  collision  between  two  heavily  loaded  cars  on  the 
Hudson  Division  of  the  Marlboro  Street  Railway,  June  2H.  re- 
sulted in  the  death  of  the  motorman  oi  one  of  the  cars  and  in- 
uiries  to  thirty-five  passengers,  several  of  them  being  seriously 
injured.  The  accident  took  place  alsont  two  i.iiles  from  Marlboro, 
and  the  ens  came  together  with  such  force  that  they  were  almost 
completely  demolished,  lloth  cars  were  going  fast  and  came  in 
sight  of  each  other  as  they  were  rounding  a  curve  at  the  foot  of 
a  heavy  grade.  The  inotormeti  were  unable  to  reverse  in  lime  to 
prevent  a  collision.  Several  passengers  jumped  from  the  cars 
before  the  collision  occurred. 
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The  most  practical  way  at  present  known  of  studying  and 
analysing  electric  railway  problems  is  by  means  of  curves  depict- 
ing the  relation  between  the  various  factors  or  quantities  which 
influence  the  conditions  or  effect  the  results,  and  showing  how 
these  factors  and  quantities  vary  with  respect  10  each  other  or 
with  re«pect  to  the  time,  the  speed,  the  electric  energy  or  some 
other  determining  feature  or  circumstance  of  the  case. 

The  precise  determination  oi  most  of  the  important  factors  en- 
tering into  the  problem  in  any  specific  case,  ior  instance  the 
electric  power  input,  energy  consumption,  capacity  and  character- 
istics of  motor  equipment,  station  equipment  required,  heating  of 
motors,  line  losses,  etc..  for  a  given  electric  railway  service  in- 
volves the  general  problem  of  not  only  determining  what  actually 
does  take  place,  but  also  of  predetermining  what  may,  should  and 
must  take  place  at  every  successive  interval  ol  the  total  time  con- 
sumed in  an  average  run  between  two  successive  stations  or  stop- 
ping points,  or.  what  is  Mill  better,  at  every  instant  of  time  dur- 
ing the  entire  trip  with  each  kind  of  car  or  train  to  be  used  for  and 
in  the  service. 

The  speed-lime  curve  is  the  key  to  the  solution  of  this  general 
problem.  It  i»  the  important  connecting  link  whereby  the  re- 
lationship between  the  various  factors  and  quantities  is  cstab 
Iishcd  and  verified.  It  conititutes.  in  most  cases,  an  important 
and  essential— one  may  say  indispensable— preliminary  step  in 
the  study  and  solution  of  new  and  complex  electric  railroad  prob- 
lems, for  the  reason  that  many  of  the  factors  involved  can  be  de- 
termined with  precision  only  by  its  assistance  and  could  scarcely 
be  determined  at  all  without  it 

The  use  of  a  curve  substantially  equivalent  to  a  speed  tune 
curve  was  suggested  in  connection  with  certain  problems  of  steam 
locomotive  propulsion  as  early  as  i8qo  in  Godwin's  Railroad  En 
gineers'  Field  Book.  This  suggestion  was  commented  upon 
favorably  in  an  article  published  in  the  Railroad  Gazette  at  the 
time  (Vol.  XXII..  1800.  pp  731-733)  It  40M  not  appear,  how- 
ever, that  much  if  any  practical  use  was  made  of  this  idea  in  sub- 
sequent discussions  of  railway  problems.  It  is  only  within  the 
last  five  or  six  years,  and  entirely  owing  to  the  efforts  of  electrical 
engineers  to  substitute  rational  for  empirical  methods  in  electric 
railroad  engineering,  that  the  speed-time  curve  has  been  thought 
of  seriously  or  used  practically  in  connection  with  electric  rail- 
road problems.  The  idea  ol  thus  using  the  speed-time  curve 
seems  to  have  suggested  itself  to  and  to  have  been  utilized  by 
several  individuals  independently  at  about  the  same  time  It  was 
used  in  January,  1898.  by  S.  T.  Podd  and  the  writer,  who  collab- 
orated in  the  preparation  of  certain  estimates,  charts,  data,  etc., 
forming  part  of  a  report  on  an  electrical  equipment  for  the  Man- 
hattan Elevated  Railroad,  of  New  York.  The  importance  and 
the  value  of  the  curve  were  not  generally  understood  or  appre 
ciated  hy  electric  railway  engineers,  however,  until  A.  H.  Arm- 
strong read  his  able  and  interesting  paper  on  some  phases  of 
rapid  transit  problems  at  the  Omaha  meeting  of  the  Institute  in 
June.  1808.  In  that  paper  the  utility  of  the  speed  time  curve  in 
the  studv  of  railway  problems  was  demonstrated  by  Nfr.  Arm 
strong  in  a  brilliant  and  convincing  manner,  and  the  curve  has 
since  become  recognized  as  a  very  useful  means  of  analysis  in 
dealing  with  such  problems. 

Speed  time  curves  have  been  used  in  two  different  ways:  First, 
as  a  method  of  approximation  or  generalization  for  the  deter- 
mination of  rules  and  data  pertaining  to  and  useful  in  abstract 
or  general  cases:  second,  as  a  method  of  precision  for  the  exact 
determination  of  rules  and  data  in  individual  or  concrete  cases, 
and  also  as  a  criterion  or  test  of  their  fitness  for  and  applicability 
to  such  eases. 

The  process  of  plotting  these  cunres  is  much  less  difficult  and 
tedious  in  the  first  case  than  in  the  second  The  reason  is  that  in 
generalizing  or  in  dealing  with  abstract  cases  the  use  of  certain 
hv|»>thcscs  or  assumptions  capable  of  simplifying  methods  is 
admissible,  whereas  in  dealing  with  an  individual  case  all  hypoth- 
eses or  assumptions  not  strictly  consistent  with  the  actual  facts 
of  the  ease  should  be  eliminated  in  order  that  the  method  may 
lead  to  correct  and  reliable  resuttf. 

As  might  be  expected,  the  speed-time  curve  is  influenced  and 
complicated  by  certain  features  and  conditions  characteristic  o( 
each  individual  case,  which  ought  to  be  taken  into  account  in 
t.rder  to  attain  accurate,  reliable  results  When  properly  plotted 
«c  a?  to  represent  truly  all  the  factors  which  influence  it  the  curve 
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becomes  a  valuable  instrument  of  precision  by  meant  of  which 
the  practical  results  to  be  anticipated  in  the  particular  case  under 
consideration  may  be  analyzed,  checked,  criticised  and  corrected 
with  accuracy  and  confidence.  These  factors  include  the  con- 
stituent* or  components  of  that  complex  resultant  called  "train 
resistance."  also  the  track  gradients,  track  curvatures,  train  inertia 
(linear  and  rotational),  capacity  and  gearing  of  motors,  current 
limit,  voltage,  etc.  In  dealing  with  a  genera)  case,  however,  the 
engineer  may  greatly  simplify  the  task  of  assorting  these  influ 
encing  factors  and  of  assigning  the  proper  value  to  each  hy 
making  assumptions  regarding  some  of  them.  The  usual  process 
of  simplification  is  to  make  one  or  all  of  the  following  assump- 
tions: That  the  line  is  absolutely  level  and  tangent  (straight): 
lhat  thr  train  resistance  is  constant  at  all  speeds,  and  that  all  runs 
between  stopping  points  are  of  the  same  length.  It  is  needless  to 
say  that  these  idealized  conditions  are  never  all  realized  conjointly 
in  any  practical  case.  Consequently  the  more  the  conditions  of 
the  actual  case  depart  from  these  idealized  conditions  the  less 
reliance  should  be  placed  upon  conclusions  and  data  obtained  by 
methods  involving  thrsr  assumptions  It  is  unfortunately  not  al- 
ways easy  to  determine  the  point  at  which  the  simplified  method 
should  no  longer  be  trusted  in  dealing  with  a  practical  case,  The 
assumptions  made  usually  lead  to  incorrect  instantaneous  speed 
values  at  certain  points  of  the  acceleration  curve,  and  these  errors 
tend  to  vitiate  the  subsidiary  curves  derived  from  the  speed- 
curves,  such  as,  for  instance,  the  energy  input  curve,  whose  ordi- 
nate values  depend  upon  the  speed  values.  These  errors  in  the 
energy  input  curve  and  in  the  energy  consumption  calculated 
therefrom  are  likely  to  affect  the  motor  equipment  and  the  gen 
crating  station  equipment  provided  for  a  given  service,  since  the 
calculations  and  conclusions  regarding  them  are  based  upon  these 
subsidiary  curves  A  relatively  small  discrepancy  between  the 
idealized  and  the  actual  conditions  may  lead  to  radically  different 
conclusions  and  results  in  these  respects,  thereby  influencing 
greatly  the  total  cost  of  equipment  and  reacting  seriousty  upon 
the  capital  investment  and  the  fixed  charges  involved  in  the 
project.   Such  cases  have  actually  happened. 

The  "second  way."  or  the  use  of  the  speed-time  curve  as  a 
"method  of  precision"  in  concrete  practical  cases,  while  a  trifle 
more  troublesome,  will,  in  the  majority  of  cases,  undoubtedly 
prove  more  satisfactory  and  less  expensive  in  the  end.  The  truth 
is.  that  the  practicing  engineer  is  very  seldom  called  upon  to  deal 
with  abstract  or  general  cases  It  might  be  said  that  every  indi- 
vidual case  becomes  a  specific  concrete  case  very  soon  after  the 
engineer  begins  the  process  of  analyzing  and  studying  it. 

The  object  of  this  paper  is  to  facilitate  the  use  of  the  speed-time 
curve  as  a  method  of  precision  by  contributing  certain  notes  of 
theoretical  and  practical  observations  bearing  upon  its  analysis 
or  the  study  of  its  characteristic*  and  upon  its  synthesis  or  the 
principles  involved  in  plotting  it. 

Technical  Definitions  — The  generic  term  "speed-time  curves," 
as  used  in  this  paper,  is  understood  to  denote  any  curve  showing 
the  velocity  of  a  car  or  train  at  successive  intervals  of  time.  Figs 
I.  2  and  3  show  three  different  kinds  of  speed-time  curves.  In 
plotting  these  curves  the  horizontal  distances,  or  abscissa?,  are 
generally  used  to  represent  time  values  (in  seconds),  and  the  ver- 
tical distances  (ordinates)  are  used  to  represent  speeds  (usually 
measured  in  miles  per  hour  in  this  country  and  in  kilometers  per 
hour  wherever  the  metric  system  is  used.) 

The  curve  in  each  case  not  only  shows  the  speed  attained  at  any 
given  interval  of  time,  but  it  also  shows  the  variations  in  speed 
occurring  at  various  intervals  of  time.  The  slope  of  the  curve  at 
any  time  point  is  an  indication  and  a  measure  of  the  time  rate  of 
change  of  speed  at  the  corresponding  instant  of  time;  and  it  shows 
whether  the  speed  is  constant  or  increasing  or  decreasing. 

A  horizontal  speed  line  indicates  constant  or  uniform  speed 
An  upward  slope  in  the  speed  line  indicates  increasing  speed,  or 
acceleration;  a  downward  slope  indicates  decreasing  speed,  or 
retardation.  These  characteristics  serve  to  distinguish  the  differ- 
ent kinds  of  speed-time  curves. 

The  term  acceleration  curve  is  usually  restricted  to  curves  or 
portion*  of  curves  in  which  the  speed  is  increasing,  or.  at  least, 
remaining  constant  or  nearly  constant.  Such  curves  correspond 
to  the  portions  of  time  during  which  power  is  being  applied  to 
the  train  so  as  to  increase  the  speed  or  to  keep  it  constant 
(Fig.  I). 

The  retardation  curves  are  of  two  kinds,  corresponding  to  dif- 
ferent rates  of  retardation. 

The  term  coasting  curve  or  drifting  curve  is  used  to  designate 
speed-time  curves,  or  portions  thereof,  corresponding  to  intervals 
of  time  when  the  car  or  train  is  moving  by  its  own  momentum 
only  and  when  the  rate  of  retardation  is  relatively  small  (Fig.  2). 

The  term  braking  curve  is  applied  to  speed-time  curves,  or  por- 
tions thereof,  corresponding  to  intervals  of  time  when  the  speed 
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is  being  purposely  reduced  by  means  of  brakes  and  when  the  de- 
cline «r  decrease  in  velocity  is  relatively  rapid  (Fig  %). 

The  term  run  curve  is  oiten  used  to  denote  a  speed-lime  curve, 
thawing  all  the  changes  in  the  speed  of  a  car  or  train  from  the 
lime  it  starts  until  it  stops  at  the  next  station  or  stopping  point 
(Fig.  4>- 

The  first  portion  of  every  run  curve,  or  the  pottion  during 
which  the  train  is  taming  speed,  is  an  acceleration  curve.  The 
tun  curve  usually,  but  not  always,  contains  a  portion  which  is  a 
coasting  or  drifting  curve,  and  it  also  generally  contains  a  portion 
which  is  a  braking  curve. 
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PIO.  I.— ACCELERATION  CURVE 

The  terms  velocity  .nut  speed  are  used  .is  synonytnoits  terms 
in  this  paper. 

Analytical  IMMWfNf.— A  certain  knowledge  of  the  physical  na- 
ture  and  mathematical  properties  of  the  various  time-function 
curses  mentioned  in  the  previous  section  is  essential  for  the 
proper,  intelligent  use  of  these  curves  and  is  presumed  to  be 
possessed  h)  i host  who  make  prachca!  o:  them  rhe  pradM 
definitions  of  these  various  curves  and  the  analysis  of  their  prop- 
erties involve  the  analytical  study  of  motion,  more  especially 
rectilinear  motion.  For  the  convenience  and  benefit  of  those  who 
may  wish  to  refresh  their  memories,  or  who  may  wish  to  go  more 
deeply  into  the  subject  (no  general  treatment  of  the  subject  hav- 
ing a*,  yet  been  published),  a  brief  summarized  analytical  study  of 
time-function  curves,  more  especially  the  distance-time  and  speed- 
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FIG.  a.— DRIFTING  OR  COASTING  CURVE 

time  curves,  is  given  separately  at  the  end  of  this  paper  in  Ap- 
pendix A. 

The  derivation  of  the  fundamental  formulx  relating  to  train 
acceleration  constituting  the  extension  of  this  analytical  study  is 
given  in  Appendix  B. 

AapCfldiX  C  and  Appendix  D  contain  the  derivation  of  certain 
formnl.T  which  are  of  use  and  convenience  in  plotting  the  run 
curves.  These  formulx  arc  not  generally  known  * 

I. — AN.M.YM5  OK  TRAIN  MOTION. 

The  motion  of  a  ear  or  train  under  actual  or  a -.Mimed  service 
condition,  constitutes  an  aggregation  of  different  forms  or  phases 
of  motion. 

'  Tllctt-  Jippi  mil  ses  Mill  tie  |mtlllsht-il  in  *n  rarty   Issur.    1  t-.us.J 


The  mn-curve.  which  graphically  depicts  the  train  motion,  is, 
therefore,  a  resultant  curve.  The  analysis  of  the  motion  involves 
the  separate  determination  and  segregation  of  the  elementary  or 
fundamental  form-  of  motion  which  constitutes  the  components 
of  which  the  resultant  motion  is  made  up. 

A  glance  at  a  run-curve  -bows  three  distinct  characteristic  kinds 
of  lines  which  correspond  to  distinctive  phases  €ir  kind*  of  mo- 
tion, namely,  the  motions  characteristic  of  acceleration, 
oi  iliiftiug  and  braking,  respectively. 


HG.  J.— BRAKING  CURVES 

In  Fig.  4  the  curve  0  fr  d  is  a  run  curve  of  the  simplest  charac- 
ter. The-  first  portion  (.!>  is  a  simple  acceleration  curve.  The 
second  portion  I/O  is  a  drifting  or  coasting  curve  and  the  final 
portion  tC'l  i«  a  braking  curse  The  acceleration  portion  <.-f)  Is  the 
same  as  the  corresponding  portion  of  the  acceleration  curve  in 
Fig  l.  from  which  it  was  taken.  The  vertical  dotted  line  (o-b) 
indicates  the  point  at  which  the  acceleration  line  was  cut  off.  In 
like  manner,  the  drifting  portion  of  the  rim  curse  in  Fig.  4 
was  taken  from  Fig  J  between  the  points  corresponding  to  the 
same  letters  (r»-«rl.  The  vertical  dotted  lines  (a  h,  (-d)  indicate 
the  points  at  which  this  line  was  cut  off.  The  braking  portion 
<(")  of  the  curve  in  Fig.  4  was  calculated. 

This  particular  run  curs  corresponds  to  a  case  in  which  the  power 
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FK3.  4. — RUN  curve 

is  applied  to  the  car  only  once,  or  during  the  early  portion  of  the  run. 
In  actual  practice,  however,  it  is  often  found  necessary  to  allow,  or 
purposely  to  cause,  the  speed  to  diminish  and  subsequently  to 
cause  it  to  increase  again  at  intermediate  points  of  the  run  In 
such  case  the  run  curve  will  show  notches  or  humps  (Fig.  g),  These 
notches  or  humps  arc  almost  always  due  to  the  occurrence 
of  track  curves  having  a  relatively  high  degree. of  curvature  at 
points  intermediate  lntweeti  stopping  jhuiiIs  These  curves  impose  a 
limit  on  the  speed  which  it  is  safe  to  maintain  at  such  porn II  of 
the  line.  W  inn  such  curves  occur  at  or  near  the  stations  they 
have  Ics  influence  on  the  form  of  the  run  curvr.  because  the 
speeds  arc  lower,  owing  to  the  starting  and  stopping  of  trains. 
In  such  cases  they  do  not  cause  humps  or  notches  in  the  run 
curve,  although  they  do  affect  the  "angle"  of  the  acceleration 
(A  of  the  retardation  (braking)  curve.   The  notch  or  hump  in  the 
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tun  curve  indicates  the  fact  that  acceleration  again  take*  place 
after  the  speed  has  been  reduced  to  the  proper  or  desired  limit. 
This  acceleration  is  followed  by  drifting  and  braking,  and.  in  some 
cases,  the  run  curve  may  contain  several  such  notches,  each  o( 
which,  as  will  be  readily  understood,  corresponds  to  what  might 
be  called  an  "acceleration  cycle.'' 

Acceleration. — Each  acceleration  cycle  oi  a  service  run  corre- 
sponds to  the  time  during  which  energy  from  some  source  is  ap- 
plied to  the  car  or  train  so  as  to  cause  the  speed  to  increase. 

(The  physical  and  mathematical  characteristics  of  acceleration 
arc  discussed  summarily  in  Appendix  A  and  in  Appendix  B.) 

The  energy  imparted  to  a  train  during  an  acceleration  cycle  is 
absorbed  and  disposed  of  by  the  train  in  two  ways:  First,  a  portion 
of  it  is  immediately  converted  into  heat,  which  represents  the 
energy  required  and  expended  in  overcoming  the  various  frac- 
tional resistances  making  up  what  is  called  "train  resistance;" 
second,  a  portion  is  stored  as  mechanical  energy  in  the  "mass" 
of  the  train.  This  storage  energy  is  the  cne~gy  required  either 
(a)  to  produce  acceleration,  in  which  case  it  is  stored  as  kinetic 
energy,  or  (6)  to  lilt  the  train  on  an  up-grade;  in  the  latter  case 
it  is  stored  as  potential  energy.  The  two  forms  of  stored  energy 
oiten  occur  simultaneously.  When  accelerating  on  a  down-grade 
the  stored  energy  at  any  instant  would  evidently  be  equal  to  the 
difference  between  these  two  kinds  of  energy  at  that  instant. 

The  energy  concerned  in  acceleration  may  be  classified  under 
three  general  heads,  namely: 

I  The  energy  required  for  overcoming  the  actual  mechanical 
resistance  to  the  motion  of  the  car,  This  energy  is  immediately 
dissipated  as  heat 

2.  The  energy  required  to  overcome  grades  This  energy  is 
stored  as  potential  energy. 

3.  The  energy  required  to  overcome  the  inertia  oi  the  car  and 
give  it  momentum.    This  energy  is  stored  as  kinetic  energy. 

The  third  form  of  energy,  namely,  kinetic  energy,  is  the  only 
form  usually  recognized  as  being  concerned  in  producing  and  en- 
tering into  acceleration.  It  can  be  shown,  however,  that  in  any 
case  in  which  acceleration  occurs  all  other  force*  than  that  ol 
kinetic  energy  may  also  be  estimated  in  terms  oi  an  acceleration, 
which  may  be  termed  "equivalent"  acceleration  This  has  been 
dune  in  Appendix  B  in  equations  (24)  to  (39),  by  means  ol  which 
an  important  theorem  is  deduced,  to  the  effect  that  the  total 
acceleration  in  a  moving  mass  is  the  algebraical  sum  of  the  in- 
dividual accelerations  corresponding  10  each  of  the  iorces  acting 
to  produce  or  prevent  the  motion  of  the  Ixiely.  I  hi*  theorem  1* 
doubtless  well  known  in  kinematics,  although  its  application  to  t lie 
s|K«d-tiinc  curve  appears  to  he  new.  It  is  one  of  those  principles 
which,  though  not  at  first  readily  apparent .  and  MMMWhal  difficult 
1.1  work  nut,  proves  to  be  really  very  simple  to  understand  and 
to  apply.  According  to  this  theorem,  the  second  form  of  energy,  or 
the  energy  required  to  overcome  grades,  may  fie  estimated  in  terms 
of  equivalent  acceleration.  It  is  known,  as  a  matter  of  fact,  that  the 
potential  energy,  or  energy  of  position,  in  a  car  which  is  on  a  down- 
grade can  produce  the  same  acceleration  that  could  be  produced  by 
an  equivalent  tractive  effort  in  pounds  per  Km  applied  to  the  car  in 
any  other  way.  Conversely,  the  motion  of  the  car  in  the  contrary 
direction  would  produce  a  contrary  effect,  or  a  reduction  of  acccl 
oration,  which  could  be  expressed  in  terms  of  equivalent  loss  of 
acceleration. 

Energy  of  the  first  kind  cannot,  strictly  speaking,  be  said  to 
lie  capable  of  producing  an  acceleration.  It  may.  nevertheless, 
be  expressed  in  terms  of  equivalent  acceleration,  since,  as  in  the 
case  of  a  car  going  up-grade,  it  may  be  considered  as  equivalent 
to  a  force  occasioning  a  loss  ol  acceleration. 

In  the  same  manner,  and  by  analogy,  wc  might  consider  the 
kinetic  energy  absorbed  in  pure  acceleration  as  an  energy  re- 
quired to  overcome  an  apparent  increase  in  the  train  resistance 
due  to  the  inertia  of  the  train,  and  in  like  manner  the  energy  re- 
quired to  overcome  grades  might  ho  also  ascribed  to  an  ap- 
parent increase  in  the  train  resistance.  From  this  standpoint  the 
three  forms  of  energy  may  be  considered  as  having  the  same 
kincmeticil  character,  The  energy  corresponding  to  an  actual 
resistance  represents  energy  necessarily  lost,  or  which  is  not  re 
coverable,  while  the  energy  corresponding  to  a  spurious  resist 
anre  (analogous  to  reactance  in  electro-kinetics)  represents  en- 
ergy which  is  not  primarily  or  necessarily  lost,  but  which  is  really 
stored  and  which  is  recoverable  wholly  in  theory  and  partially  in 
practice.  The  former  is  analogous  to  the  electrical  energy  dis- 
sipated by  an  ohmic  resistance,  and  the  latter  to  the  wattless  en- 
ergy absorbed  provisionally  by  a  reactance,  the  analogy  being  so 
obvious  as  to  require  no  further  explanation 

An  acceleration  curve  is.  as  pointed  out  in  Appendix  A,  a  speed 
time  rune,  or  velocity  curve,  having  a  positive  differential  co- 
efficient. This  differential  coefficient,  as  shown  in  Appendix  B. 
in  equation  (28)  is  equal  to  the  algebraical  sum  of  the  differential 


coefficients  corresponding  to  the  various  forces  concerned  and 
active  in  producing  the  acceleration. 

Using  the  letter  "k,"  with  suitable  affixes,  to  designate  the  in- 
dividual coefficients  corresponding  to  the  individual  forces  con- 
cerned in  each  case,  and  using  the  letter  A'  to  designate  the  re- 
sultant acceleration,  we  have,  from  equations  (28)  and  (29)  in 
Appendix  B, 

dv=k  t  * '4  *  I  etc.  =  A'  (/) 
at 

Some  of  these  individual  coefficients  may  be  positive,  while 
others  may  be  negative,  but  the  algebraical  sum.  according  to  the 
above  definition  of  an  acceleration  curve,  must  be  a  positive 
number. 

When  weights  (II  )  arc  expressed  in  tuns  oi  2000  lbs.,  and  when 
p  =  the  equivalent  gross  tractive  effort  or  pull  corresponding  to  each 
of  the  individual  forces  concerned  in  the  resultant  motion,  we 
have,  by  analogy  to  equation  (21a)  in  Appendix  B, 

anil,  reconstructing  equation  (/)  accordingly,  wc  have 

A  =  .01098  01098  ("  f)  *  .01098  (  pw  ±  etc.,) 

of  which  the  simplest  form  is 

A  =  .0,0*  +  ll  (  t   t  £  ±  £  ,  £  ±  etc.))  (  ///, 

The  iactor  .01008-=-  If  is  sometimes  written  I  -7- 91. 1  W. 
When  each  term  "/>"  is  taken  in  pounds  per  ton  the  term  "W 
disappears,  and  wc  then  have 

A'  =  .01098      ±  £  ±jp  +_&■  +  etc.)  (m 

We  must  now  determine  the  number  and  character  of  the  force 
(actors  (fi).  by  rciercncc  to  which  the  resultant  acceleration  is  to 
be  expressed. 

The  force  of  the  equivalent  acceleration  corresponding  to  train 
resistance  could  be  expressed  by  a  single  symbol,  but  it  is  more 
convenient  to  express  it  by  means  of  twti  separate  symbols,  eine 
oi  which  (^1  shall  correspond  to  and  shall  include  all  the  factors 
of  train  resistance  except  the  increase  of  resistance  due  to  curva- 
ture, which  latter  may  advantageously  be  considered  separately, 
in  which  case  it*  equivalent  force  may  lie  expressed  by  the 
symbol  t.  The  force  corresponding  to  grades  may  be  expressed 
by  the  symbol  0.  The  force  Corresponding  to  kinetic  energy  may 
be  expressed  by  the  symbol  /.  In  this  case,  however,  the  effect 
is  complicated  by  the  (act  that  in  a  moving  train  there  is  inertia 
ol  two  kinds,  namely,  linear  inertia,  or  the  inertia  due  to  the  en- 
tire mass  ot  the  car  moving  in  a  straight  line,  and  rotational  in- 
ertia, or  the  inertia  due  to  the  rotating  parts  oi  wheels,  gears  and 
motors.  It  is  possible,  however,  to  express  the  rotational  inertia 
in  terms  of  linear  inertia.  This  fact  was  alluded  to  in  the  paper 
read  before  this  Institute  by  N.  W.  Storer,  in  which  it  is  stated 
that  the  rotational  inertia  has  the  same-  effect  in  increasing  the 
trial  inertia  as  if  the  mass  of  the  car  were  increased  by  a  certain 
percentage.  This  percentage  varies  in  different  cases,  but  Mr. 
Storer  recommends  that  it  be  taken  at  about  to  per  cent.  We 
may  thereiore  use  the  same  term  to  designate  the  effect  of  linear 
inertia  or  rotational  inertia,  ii  this  term  includes  the  proper  cor- 
rection for  relational  inertia.  It  is  just  as  simple,  and  it  may  be 
sometimes  convenient  to  use  a  separate  symbol  i  tor  the  rotational 
inertia. 

These  several  symbols  express  the  forces  whie-h  react  upon  and 
modify  the  propelling  torcc  applied  to  the  car  The  forces  in  each 
case  are  undersioeid  to  be  measured  in  pounds  of  pull  per  ton  oi 
train  weight,  this  being  the  basis  assumed  in  the  fundamental 
equation  (210)  in  Appendix  B.  The  propelling  force  of  the  mo- 
tor  may  be  cxpre.se-d  in  terms  oi  an  equivalent  gloss  tractive 
etTeirt  (/'),  also  measured  in  pounds  per  ton.  In  the  case  of  a 
series  electric  motor,  this  gross  tractive  effort  depends  upem  the 
amount  of  current  passing  through  the  motor  and  also  upon  the 
gearing  ratiei  of  the  motor.  The  amount  of  current  itself  passing 
through  the  motor  is.  as  is  well  knenvn,  a  function  of  speed,  con- 
sequently the  greiss  tractive  effort  of  the  motor  is  itself  a  function 
of  the  speed  of  the  car. 

Tabulating  these  symbols,  we  have 
II'  =  Weight  of  car  or  train  (in  tons  of  2000  lbs.). 
7"  =  The  total  eir  gross  traction  Ohio  to  the  current)  per  motor 
P  —  T  -i-  II '  =  fim-.-  traction  in  pounds  per  Ion 

f  —  Force  expended  in  overcoming  the  friction  of  all  kinels  (in- 
cluding axle  friction,  air  and  wind  resistance,  etc  ,  but 
not  including  curve  resistance)  in  pounels  pel  ton. 
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c  =  The  force  expended  in  overcoming  the  additional  resistance 

due  to  track  curvature. 
G  —  The  equivalent  traction  due  to  grades.    (This  factor  wilt 
have  -j-  sign  on  down  grades  and  —  sign  on  up  grades  ) 
/  S3  The  force  expended  in  overcoming  linear  inertia 
>  —  The  force  expended  in  overcoming  rotational  inertia 
t  —  Resultant  force  expended  in  acceleration.    (  —  /  ■+•  ••) 
The  factor*  /.  r,  C.I,  if  all  expressed  in  pounds  per  ton  of 
train  weight. 

From  this  it  is  seen  that  wc  have  to  consider  a  total  of  six  (6* 
terms  of  the  type  p. 

The  term  f  expressing  train  friction  varies,  as  is  well  known, 
as  a  function  of  the  train  speed,  same  as  the  gross  traction. 

The  term  c  varies  with  the  degree  of  curvature.  This  term  only 
occurs  in  those  portions  of  acceleration  curves  which  correspond 
to  points  on  the  run  at  which  there  are  track  curves  It  is  usual 
to  assume  this  resistance  as  equivalent  to  from  07  lb.  to  0  9  lb. 
per  ton  per  degree  of  curvature.  Thus,  assuming  a  coefficient  of 
0.8,  a  track  curvature  of  5  degs  would  increase  the  train  resistance 
by  an  amount  equal  to  four  pounds  per  ton. 

The  term  G  depends  upon  the  percentage  of  grade  and  is  con 
slant  for  each  percentage.  Fur  example,  a  grade  of  1  per  cent, 
which  means  a  rise  of  I  ft  per  100,  would  be  equivalent  to  lilting 
the  train  weight  (.If)  one-hundredth  oi  the  distance  or  lifting 
one-hundredth  of  the  weight  the  entire  distance  Each  ton  oi 
2000  pounds  would  therelore  occasion  an  apparent  increase  in 
train  resistance  equivalent  to  twenty  pounds  per  ton. 

From  the  above  it  is  seen  that  the  value  of  G  in  any  particular 
case  will  be 

C  =  20  q, 

in  which  4  expresses  the  percentage  of  grade. 

The  terms  /  and  »  together  represent,  as  will  be  understood 
irom  the  preceding  discussion,  the  net  force,  or  the  force  which 
i*  expended  in  acceleration. 

We  may  retain  the  term  p  to  express  this  net  force,  so  that 

»«/+! 

If  we  substitute  the  above  terms  ior  the  terms  p',  p".  etc.,  in 
equation  ill')  we  have. 

A'  —  .01098  (P—f  —  t  ±t.)  =  . 01098  p.  (V) 

The  signs  of  /  and  c  will  always  be  minus. 

The  sign  of  G  will  be  +  when  the  car  is  un  a  down  grade,  and  it 
will  be  —  when  the  car  is  on  an  up-grade. 

We  thus  see  from  equation  (J")  that  the  differential  coefficient 
of  an  acceleration  curve  may  be  simplified  in  expression  until  it 
is  equivalent  to  the  algebraical  sum  of  various  factors  represent- 
ing real  or  spurious  train  resistances,  multiplied  by  a  constant. 
The  algebraical  sum  referred  to  is  nothing  more  than  the  net 
pull,  since,  if  we  equate  the  last  two  terms  of  the  equation,  the 
coefficient  01098  disappears  and  we  have  simply 

,=  P-f-t  kG  <VD 

Each  term,  taken  separately  with  the  constant,  indicates  the 
equivalent  acceleration  corresponding  to  said  term  expressed  in 
miles  per  hour  per  second.  Thus,  in  the  case  ol  the  gross  taction 
(P)  the  quantity  01098  /'  would  mean  the  acceleration  in  miles 
per  hour  per  second,  which  would  lie  obtained  if  it  were  not  for 
the  modifying  factors  /.  e  and  fj 

Retardation — In  the  second  portion  of  each  cycle  of  train  mo- 
tion there  is  a  stage  oi  motion  during  which  the  car  moves  with- 
out extraneous  power  being  employed,  it  being  impelled  by  the 
kinetic  energy  previously  stored  in  it  during  acceleration.  The 
car  is  then  said  to  be  "drilling"  or  "coasting."  The  coasting  or 
drifting  motion  would  continue,  with  the  speed  in  the  meantime 
gradually  diminishing  until  the  kinetic  energy  stored  in  the  car 
or  train  has  been  entirely  dissipated  in  overcoming  the  train  re- 
sistances, when  it  will  stop  When  the  rate  of  dissipation  of  the 
kinetic  energy  is  purposely  increased  by  friction  shoes  bearing 
against  the  car  wheels  the  retardation  is  more  rapid  and  the  car 
is  then  said  to  be  "braking."  A  braking  curve  is,  therefore,  a 
retardation  curve  showing  a  high  rale  of  n-l.iril.il ion 

A  retardation  curve  may  be  defined  as  a  velocity  curve  having 
a  negative  differential  coefficient.  (See  Appendix  A.  last  para- 
graph ) 

In  a  coasting  curve  the  coefficient  is  relatively  small;  in  a 
braking  curve  it  is  high. 

The  same  equations  which  apply  to  acceleration  will  apply  to 
retardation  In  this  case,  however,  since  power  is  no  longer  be- 
ing applied  to  the  car.  the  quantity  /'  will  be  tero.  and  will  con- 
sequently disappear  from  the  equation.  The  only  terms  remain- 
ing will  be  (.  1-  and  G,  so  thai  the  equation  will  now  become. 

01008  (— f— «  i  G)  -  .01008  p  (.VII) 

If  there  happen  to  be  no  curves  or  grades  the  equation  will  he 
simply 


-/f       -.OlOOH  fsB_  O.09O  P  (Vlll) 

whence  we  have 

-f  =  -P 

or  the  force  (p)  due  to  the  kinetic  energy  is  exactly  equal  to  the 
iorce  required  to  overcome  the  train  resistance  (f).  The  minus 
sign  indicates  that  the  acceleration  is  negative  or  that  its  rate  is  a 
decreasing  one.  The  energy-producing  acceleration  comes,  of 
course,  irom  the  kinetic  energy  stored  in  the  car.  The  rate  of 
decrease  of  the  speed  will  be  exactly  such  as  to  produce  the  force 
p  (  —  I )  and  no  mute.  This  is  in  accordance  with  equation  (22) 
in  Appendix  B  It  seems  strange  until  we  stop  to  consider  the 
two  following  circumstances:  First,  that  the  only  way  in  which 
the  energy  of  the  car  can  be  dissipated  when  braking  does  not 
occur  is  by  nam  of  the  friction  due  to  train  resistance;  second, 
it  the  speed  variation  could  in  any  way  become  greater  than 
that  which  corresponds  to  and  develops  a  force  equal  to  that  of 
the  train  resistance  (in  accordance  with  equation  22)  there  would 
be  a  surplus  of  force,  and  this  surplus  could  only  be  expended  in 
producing  acceleration  or  in  the  ^acceleration  of  the  car.  It  is 
evident,  therefore,  that  the  rate  of  tetardalion  of  the  car  must  of 
necessity  be  exactly  such  as,  and  can  be  no  more  than  can  and  will 
suffice  tu  cause  the  kinetic  energy  stored  in  the  car  to  be  dissipated 
at  precisely  the  rale  required  to  overcome  the  train  resistance  and 
also  the  effect  of  track  curve  resistances  and  of  up-grades,  if  there 
be  any.  It  is  worth  while  10  note  that  the  case  would  be  different 
if  the  ear  were  running  on  a  down  grade,  for,  in  this  case,  G  is  not 
equal  to  zero,  hut  has  a  positive  value,  and,  consequently,  represents 
a  iorce  which  is,  of  itself,  capable  of  producing  acceleration.  Under 
these  circumstances,  we  should,  therelore,  expect,  and  we  rind  in 
practice,  that  a  higher  rate  of  acceleration  is  produced 

When  braking  the  car  there  is.  as  already  stated,  an  additional 
retarding  force  This  retarding  force,  which  may  be  designated 
by  the  symbol  b.  enters  in  the  fundamental  equation  with  the 
negative  sign,  so  that  we  have 

—  A't=  —  .01098  (  —  B  —  f  —  t  t  G)  (IX) 
In  practice  it  is  usual  to  speak  of  a  braking  force  of  so  many 
pounds  per  ton  For  high-siwed  work  the  value  generally  taken 
is  B  — -  150  As  pointed  out  in  section  II,  in  discussing  the  sub- 
ject of  plotting  braking  curves,  it  is  usual,  for  the  purpose  of 
simplification,  to  assume  that  this  figure  (150)  also  represents  and 
includes  the  values  oi  /  and  t.  so  that  the  equation,  as  used  ill  prac- 
tice, would  generally  be  simplified  to  the  following  form: 

-A'  =  -  .01098  (150+  0  =  1.047+  (  01008  G)  (.X) 
In  the  coasting  curve,  as  well  as  in  the  braking  curve,  the  effect 
of  a  down  grade,  winch  makes  the  sign  of  G  a  plus  sign,  will  be 
evidently  to  decrease  the  rate  of  retardation,  while  the  effect  of 
an  up-grade,  making  the  sign  of  (/  minus,  will  be  to  increase  the 
rate  of  retardation. 

The  equation  shows  that  the  slope  of  the  braking  curve  will 
depend  not  only  upon  the  value  of  the  braking  friction  (fl)  but 
also  upon  the  train  resistance,  also  the  track  curvature  and  per- 
centage oi  grade,  il  any. 

The  term  b  is  generally  assumed  constant  and  independent  of 
the  speed.  This  is  not  exactly  true,  however.  The  true  braking 
curve  (y.  A,  B,  C  in  Fig.  j)  is,  like  the  drifting  curve,  more  or 
less  convex  to  the  axis  of  x.  The  straight  line  (y,  a,  b,  c)  indicates 
the  (constant)  rate  or  retardation  that  would  be  required  to  bring 
the  car  to  stop  within  the  same  distance,  It  will  lie  seen  that, 
with  a  constant  rate  of  retardation,  the  car  would  come  to  a  stop 
a  little  sooner  than  is  actually  the  case  in  practice.  The  data 
available  irom  actual  tests  are  still  so  meager,  and  the  analysis 
of  them  is  so  incomplete,  that  engineers  are  still  obliged  to  assume 
a  constant  rate  of  retardation  in  dealing  with  the  braking  curve 
This  point  is  again  referred  to  in  section  " 

In  the  foregoing  equations  individual  acceleration  coefficients 
which  go  to  make  up  the  resultant  coefficients  are  shown  by  means 
of  various  terms  indicating  a  force  or  pull  in  pounds  per  ton, 
multiplied  by  a  constant.  This  has  been  done  out  of  deference 
to  the  established  practice  among  engineers  of  estimating  the 
Moderating  force  in  pounds  per  ton  The  writer  believes  that  a 
more  satisfactory  way  would  be  to  estimate  acceleration  in  miles 
per  hour  per  second,  using  equations  of  type  shown  in  equation 
il)  rather  than  tlH.se  of  the  types  shown  in  equation  ill').  The  ad 
vantage  of  equation  (/)  is  the  fact  that  it  gives  the  resultant  ac- 
celeration in  terms  of  the  individual  accelerations  expressed  in 
miles  per  hour  per  second.  Translated  into  words,  this  equation 
means  that  the  total  or  resultant  acceleration  is  obtained  by  taking 
the  difference  between  all  the  positive  acceleration  co-efficients  and 
the  negative  acceleration  co-efficients.  The  transition  from  one 
type  to  the  other  ha*  been  clearly  indicated,  and  it  is  not  necessary, 
therefore,  to  repeat  the  equations  in  the  modified  form.  In  plotting 
the  curves  by  the  method  which  will  now  he  described  the  values 
USed  are  those  obtained  by  equations  corresponding  to  equations 
(C),  <  170  and  (IX),  but  patterned  after  equation  (/). 
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Interesting  Turbine  Work 

American  engineers  will  find  much  to  interest  and  instruct  them 
in  the  development  of  the  water  turbine  in  Europe  and  its  numer- 
ous applications  under  widely  varying  conditions.  The  work  o( 
Esther,  VV'yss  &  Co.,  of  Zurich,  in  this  line  is  particularly  inter- 
esting. Some  idea  of  the  extent  of  this  concern';!  experience  may 
be  gained  from  the  statement  that  up  t»  the  first  ol  the  present 
year  it  had  built  and  installed  upward  of  3200  turbines,  aggre- 
gating J7J.jo.t  hp.  ThiN  work,  of  course,  has  not  been  confined  Id 
any  particular  locality,  but  extends  over  the  entire  continent  oi 
Europe,  and  examples  are  to  be  found  wherever  water  power  in 
utilized.  Some  of  the  more  notable  installation*  are  those  at 
Itcllcgrade.  France,  comprising  two  turbines  of  ISM  hp  each: 
Kamlcrwerk.  Switzerland,  six  turbines  of  1400  hp  each;  Glommen. 
Norway,  one  turbine  of  3000  hp:  Itarwcrkc,  Munich.  Kavaria.  two 
turbines  oi  toco  hp  each,  and  St.  Maurice.  Switzerland,  five  tur- 
hini  «  of  1000  hp  each. 

The  turbines  built  for  medium  falls  arc  in  most  uus  of  the 
Francis  type  and  have,  according  to  the  prevailing  circuuiNtances, 
one.  two  or  more  runners,  or  turbine  wheels,  arranged  on  the 
same  shaft  One  of  the  most  interesting  examples  is  the  power 
plant  of  the  Socictc  Lyonnaise  des  Parcel  Motices  du  Rhone  at 
Lyons.  France,  which  has  been  supplied  with  double  turbines. 
These  machines  were  designed  to  produce  1500  hp  each  under  a 
head  of  10  m  (jjKi  ft.)  and  i.«o  hp  each  under  a  head  oi  8  m 
(.26.24  ft)  when  operating  at  a  speed  of  120  r.  p.  m. 

The  design  of  this  turbine  and  the  general  features  of  the  in- 
stallation may  be  readily  understood  by  an  examination  of  I  In- 
accompanying  plan.  The  turbine  proper  i«  situated  in  a  flume  of 
plate,  which  is  closed  at  the  upper  and  lower  ends  by  means  of 
split  cast-iron  covers.  From  the  two  turbine  wheels  the  water 
Hows  into  a  common  discharge  dome,  or  draft  chest,  and  thence 
through  a  draft  tube,  or  suction  pipe,  which  is  constructed  partly 
of  plate  and  partly  of  concrete,  into  the  tail-race.  The  vertical 
pressure  on  the  shaft  caused  by  the  rotating  parts  of  the  turbine 
and  dynamo  as  well  as  by  the  pressure  of  the  water  is  partly  pro- 
vided for  by  a  hydraulic  balancing  apparatus  and  partly  by  a  pivot 
situated  below  the  turbine.  The  regulation  is  effected  by  turning 
the  adjustable  guide-floats,  which  may  be  operated  by  means  of  a 
gearing  from  an  auxiliary  motor  that  works  with  oil  pressure. 

The  motor  is  regulated  by  the  governor  through  a  regulator  valv 

>nd  is  supplied  with  a  differential  piston.  The  small  surface  of  th 


conical  turbines  with  three  rows  of  buckets  each  and  three  exciter 
turbines  oi  250  hp  each.   A  photographic  reproduction  oi  one  of 
thrse  double  turbines  oi  the  Francis  type  is  presented  herewith 
and  also  a  view  of  the  starting  apparatus. 
For  installations  at  high  falls  a  special  type  of  high-pressure 
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turbines  with  spoon-shaped  buckets  has  been  designed.  This  type 
is  illustrated  in  the  cut  on  page  56.  The  discharge  from  the 
usual  rectangular  noixle  is  regulated  by  a  tongue  which  is  placed 


DETAILS  OF  TURBINE  INSTALLATION  AT  LYONS,  FRANCE 


piston  is  under  continuous  pressure  and  the  larger  piston  surface 
is  controlled  by  the  governor  through  the  regulating  valve.  The 
installation  at  Lyons,  which  has  just  been  completed,  consists  of 
eight  o(  these  double  turbines  of  1500  hp  each,  eight  1250-hp 


and  accurately  fitted  inside  the  ca>t-iron  casing  of  the  turbine. 
This  tongue  form-,  one  arm  of  an  angular  lever,  the  other  arm 
being  connected  with  the  piston  of  the  auxiliary  motor.  The 
pressure  of  the  water  has  always  the  tendency  to  open  the  tongue. 
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but  it  is  prevented  from  doing  so  by  the  power  produced  by  the 
water  pressure  on  the  lower  part  of  the  piston  of  the  auxiliary 
motor.  If.  however,  the  water  is  guided  by  the  regulating  valve 
into  the  upper  and  larger  surface  of  the  differential  piston  the 
tongue  is  opened,  but  it  is  shut  again  when  the  upprr  surface  of 
the  piston  is  shut  off  from  the  pressure  water  and  connected  with 
the  discharge  room. 

As  a  rule,  these  high-pressure  turbines  are  provided  with  special 
pressure-regulating  apparatus  which  is  intended  to  avoid  danger- 
ous variations  of  pressure  in  the  pipe  line.  These  equipments 
permit  the  water,  when  it  is  cut  off  suddenly  by  the  regulation  on 
sudden  changes  of  load,  to  flow  out  without  a  moment's  delay 
through  a  side  opening,  which  afterwards  shuts  automatically  by 
means  of  an  oil  cataract.  The  tests  which  were  made  with  this 
apparatus  in  several  installations  have  shown  that,  even  by  a  total 
discharge,  the  maximum  variation  of  pressure  did  not  exceed  jVj 
per  cent,  though  there  is  no  fly-wheel  or  air  vessel  connected  with 
■hr  apparatus.  .  »  , 

Interurban  Lines  Projected  in  Scotland 

Reports  about  the  promotion  of  a  mono  rail  liiu  between  Edin- 
burgh and  Glasgow  have  been  revived,  lull  so  far  as  the  investing 
]nil>ln-  is  concerned  it  will  probably  prefer  to  await  the  result  of 


cheap  and  rapid  traction  on  the  improvement  of  the  condition 
of  the  poor,  and  it  is  interesting  to  note,  says  the  Dispatch, 
"that  additional  continuation  of  the  beneficial  effect  of  these  rail- 
ways is  given  in  the  article  to  which  we  have  referred.  Whatever 
agreement  is  come  to  regarding  our  Edinburgh  tramways,  it  is 
earnestly  to  be  hoped  that  nothing  will  be  done  that  might  have 
the  effect  in  future  years  of  checking  the  introduction  of  such 
suburban  lines  as  those  which  are  working  a  great  revolution 
among  American  chits  and  improving  the  condition  of  the  work- 
ers in  a  marvelous  way." 

 »♦«  

Discussion  of  New  York  Central's  Plan 

In  discUMUan  Mr.  Arnold's  paper  before  the  Institute  upon  the 
plans  of  the  New  York  Central  for  substituting  electricity 
lor  strani  in  the  terminal  work.  I-' rank  J.  Spraguc,  who 
has  given  the  subject  special  attention  and  is  familiar  with 
the  conditions  that  exist  there  to  day,  said  thai  he  was 
gUd  to  note  thai  ihe  power  requirements  agreed  very  closely. 
>'oii~iilrring  the  changed  conditions,  with  the  result  of  a 
similar  investigation  nude  under  his  direction  thiee  years  ago. 
Mr  Arnold  had  wry  wi»ily  routined  liim-ilf  |t>  the  problem  of 
tr;iin  nwtveincnt*  within  the  limits  of  New  York,   Eor  the  specified 
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the  mono  rail  experiment  between  Manchester  and  Liverpool 
At  present  there  are  three  lines  of  railway  between  the  two  chief 
cities  of  Scotland,  and  the  construction  of  a  fourth  dues  not  seem 
very  inviting  to  investors.  Commenting  upon  this  project,  the 
Edinburgh  Dispatch  says,  however,  that  railway  companies  and 
city  authorities  cannot  close  their  eyes  to  the  signs  oi  the  times, 
and  it  calls  attention  to  the  progress  of  the  electric  railway  in  this 
country.  As  an  example  of  the  work  that  is  being  done  here  it 
cites  the  intcrurban  service  ol  Western  Pennsylvania  and  repro 
duces  sonic  statistics  from  the  Street  Railway  JoVKMAL  of  May 
7  on  the  development  in  that  region,  with  the  comment  that  the 
value  of  such  a  great  network  of  lines  in  developing  the  country 
cannot  be  exaggerated.  At  the  conference  of  charity  and  kindred 
societies  held  in  Edinburgh  rcfcieiice.  was  made  to  the  influence  ol 


scTMCe.  the  use  of  Cowuinotls  current  motor*,  lo  be  operated  at  a 
moth-rate  prc-siire,  w:i-*  llu-  tinly  sail  recommendation.  Mr. 
Arnold's  paper  had  made  special  comparison  of  steam  and  electric 
operation  in  the  matter  of  economy,  with  the  result  trial  no  special 
advantage  had  been  shown  in  favor  of  one  or  the  other.  Economy, 
however,  was  in  this  particular  case  the  least  important  considera- 
tion, and  he  did  not  doubt  that  Mr.  Arnold  believed  with  himself 
lliat  while  this  comparison  was  a  necessary'  thing  lo  be  presented, 
there  was  no  question,  not  only  as  to  the  practical  possibility  of 
electric  operatic*,  but  of  its  economy.  Wisdom,  and  even  impera- 
tive need  on  the  Score  of  comfort  and  safety,  required  Ihe  change; 
and  furthermore,  the  financial  results  would  also  entirely  justify 
it.  On  account  of  the  special  nature  of  the  problem,  if  lh«  railway 
company  should  defer  the  adoption  of  electricity  until  some  great 
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saving  in  car-mile  operation  was  manifest,  steam  would  continue 
to  be  the  motive  power  of  the  tunnel.  Safety,  cleanliness  and  com- 
fort, however,  being  assured,  increased  dividends  would  most  as- 
suredly result  from  increased  traffic. 

The  problem  was  a  two-fold  one — the  replacing  of  the  steam  loco- 
live  on  through  trains  and  tile  operation  of  the  suburban  service. 
I  he  requirements  were  to  be  met  in  different  ways.  At  present  both 
tram  services  were  operated  by  steam  locomotives.  The  through 
service  must  remain  such,  but  the  suburban  could  be  readily 
changed.  No  less  than  ten  or  a  dozen  types  and  sizes  of  locomo- 
livt  were  now  in  use,  and  at  limited  speeds.  Train  weights  varied 
from  a  hundred  and  fifty  to  six  or  seven  hundred  tons.  It  would 
seem,  therefore,  that  in  so  far  as  locomotive  service  was  concerned, 
it  could  best  be  performed  by  units  of,  say,  jo  to  35  tons  weight,  and 
of  700  hp  to  800  hp,  these  units  to  be  so  equipped  and  controlled  that 
one  could  be  used  for  the  lighter  service  and  two  operated  as  a 
single-unit  for  the  heavier. 

T!ii«  condition  made  imperative  what  has  already  been  well  set- 


The  accompanying  tables  contain  the  data,  in  convenient  form, 
that  was  presented  and  discussed  by  Mr.  Arnold  in  his  paper-  At 
the  time  of  publication  the  arrangement  of  this  data  had  not  been 
completed.  It  is  presented  as  an  inset,  in  order  that  those  who 
may  desire  to  do  so  may  bind  it  in  the  last  volume  with  the  orig- 
inal paper,  thus  making  a  most  complete  record. 


DOUBLb  TURBINES  OP  THE  FRANCIS  TYPF  FOR  LYON--.  FRANCE 


lied— electrical  instead  of  hand  operation  of  control  equipments, 
and  the  grouping  and  simultaneous  control  of  units;  in  short,  the 
multiple-unit  system  of  operation.  For  suburban  service,  indi- 
vidual equipment  of  cars  and  like  control  of  any  required  number 
was  now  beyond  question.  Another  thing  should  be  borne  in  mind, 
and  that  was  that  electrical  equipment  not  only  would  insure  greater 
safely  of  operation  by  clearing  the  tunnel  of  smoke  and  condensed 
steam,  but  the  adoption  of  electrical  control  would  leave  the  en 
gineer  free  to  devote  himself  to  ihe  safe  piloting  of  his  train,  un- 
trammelled by  the  distractions  of  other  duties.  Mr.  Spraguc  con- 
cluded by  saying  that,  so  far  as  the  possibilities  of  the  case  were 
concerned,  he  would  not  hesitate — and  he  felt  sure  that  he  voiced 
the  conviction  and  readiness  of  others  in  the  room — to  undertake 
the  feat  of  putting  the  heaviest  train  from  Mott  Haven  to  the  Grand 
Central  Station  under  electric  power  on  schedule  time  within  six 
months.  Of  course,  such  demonstration  would  be  a  sprcial  one.  for 
considering  the  many  civil  engineering  and  railway  problems  in- 
volved, from  two  to  three  years  would  be  necessary  to  make  a  gen- 
eral change. 


Opposed  to  Running  Cars  on  Sunday 

The  promoters  of  electric  railways  have  encountered  a  sturdy 
opponent  in  Aberdeen  in  the  form  of  the  United  Free  Presbytery. 
At  a  recent  meeting  the  following  resolution  was  unanimously 
adopted : 

"The  Presbytery  having  learm-d  with  deep  concern  that  a  pro- 
MMal  lo  run  tramway  cars  on  the  Ixird's  Day  is  lo  be  made  in  the 
Town  Council  of  Aberdeen,  resolve  as  follows:  Whereas,  this 
proposal,  if  earned,  would  involve  a  complete  reversal  of  the  habit 

and  custom  of  the  city  in  the 
matter  of  Sunday  traffic  on 
the  street,  a  serious  increase 
pi  Sunday  labor  on  the  part 
of  men  employed  by  the  city, 
whose  opportunities  oi  rest 
are  already  very  lew.  and  a 
still  more  eiicouiagcniriit  lo 
the  increase  of  Sunday  traf- 
fic in  general;  and  whereas 
this  proposal  has  not  arisen 
from  any  desire  expressed  by 
the  community  (or  a  Sunday 
service  of  cars,  but  is  certain 
to  awaken  strong  disapproval 
on  conscientious  grounds  on 
the  part  of  a  large  section  of 
the  citizens;  therefore,  the 
Presbytery,  wh>le  expressing 
their  own  strong  conviction 
that  the  proposal  is  uncalled 
lor.  and  is  tilted  to  do  lasting 
injury  to  the  institution  of  the 
Christian  Sabbath  and  lo  the 
best  interests  of  the  city,  re- 
spectfully appeal  to  the  Town 
Council  to  withhold  consent 
to  the  action  proposed  until 
the  mind  of  the  citizens  has 
betn  ascertained." 

In  the  discussion  thai  fol- 
lowed the  introduction  of  this 
resolution  the  Rev.  W.  Mack- 
intosh M,-ickay  said  that  the 
movement  would  not  be  con- 
fined to  Sunday  morning,  but 
was  bound  to  be  projected 
Into  the  afternoon,  and  espe- 
cially into  Ihe  evening  There 
should,  at  least,  be  a  plebis- 
cite of  ihe  community  on  the 
question. 

Count! Itof  Ksslemont  said 
he  did  not  regard  it  as  a  sin- 
ful thing  in  iisell  that  there 
should  !><■  meant  of  locomo 
lioil  on  the  Sunday,  but  ihe  as- 
pect that  appealed  lo  him  was 
that  Mtnd.r.  cars  could  not 
he  run  without  causing  very  sirious  inconvenience  and  a  very 
great  injury,  in  his  opinion,  to  the  employees  of  the  corporation.  It 
might  U-  »:ii<l  that  ihey  would  gel  a  day  off  during  the  week  in  lieu 
of  the  Sunday;  but  nothing  could  take  the  place  of  the  Scottish 
Sabbath  for  the  Scottish  working  man.  It  was  on  that  ground  he 
intended  lo  oppose  the  motion  in  the  Town  Council.  There  was  a 
feeling,  however,  in  the  community  in  favor  of  the  Sunday  cars. 

Principal  Salmond  said  it  would  need  a  very  strong  argument 
to  make  out  that  there  wss  any  pressing  reason,  any  necessity, 
(or  I  change  like  this  in  the  case  of  a  city  like  Aberdeen. 

Mr.  Donaldson  said  if  this  was  a  modified  service  of  cars  lo  suit 
people  going  to  church,  he  did  not  sec  how  they  could  object  to  it, 
without  objecting  to  carriages,  for  the  car  was  simply  the  poor 
man's  carriage  ll  [hose  who  could,  by  paying  for  it.  obtain  3  cab 
to  church,  he  did  not  think  they  could  object  to  the  modified  use  of 
cars.  It  was  also  resolved  lo  recommend  ministers  to  call  the 
attention  of  their  congregations  to  the  subject,  and  the  public  ques- 
tions committee  wa*  empowered  to  approarh  other  churches  with 
a  view  lo  joint  action. 
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New  Can  for  Philadelphia  Suburbs 

Some  handsome  cars  built  by  the  J.  G.  Brill  Company,  of  Phil- 
adelphia, have  recently  been  put  in  commission  on  the  lines  of 
the  Arilmorc  fit  Uanerch  Street  Railway  Company.    They  are 


from  a  single  collision.  The  "United  States"  signal  was  conceived 
by  Mime  of  me  most  expert  engineers  of  the  Gamewell  Fire  Alarm 
Company,  which  is  sufficient  guarantee  that  the  mechanical  details 
of  the  apparatus  are  of  exceptional  merit.  The  system  works  auto- 
matically, a  small  switch  attached  to  the  trolley  wire  operating  the 


■  MUll**   !  *|Pl 


DOUBLE-TRUCK  CAR  FOR  SUBURBAN  ShRVICE 


especially  interesting  cm  account  of  their  fine  appearance,  struc- 
tural strength  and  suitability  to  the  service  required  oi  them. 
The  heavy  traffic  between  these  fine  residential  suburbs  requires 
an  equipment  modern  in  every  respect  anil  conducive  to  every 
convenience  and  comfort.  The  cars  have  smoking  compartments 
seating  twelve  passengers.  The  main  compartment  seats  twenty- 
right.    The  doors  and  windows  of  the  dividing  bulkheads  and 


INTERIOR  OF  SUBURBAN  CAR 

ends  ha\e  drop  sashes,  which,  together  with  the  large  windows 
and  high  and  wide  monitor  decks,  make  the  cars  exceedingly 
plea«ant  in  warm  weather  The  length  over  the  bumpers  ts  41  ft. 
and  the  width  at  the  belt  line  s  it.  4  ins.  Heavy  sill-piatcs,  angle- 
iron  reinforced  platform  timbers  and  Brill  patented  angle-iron 
bumpers  are  parts  cf  the  powcriul  construction.  The  interiors 
arc  done  in  natural-finished  white  quartered  oak,  and  the  ceilings 
of  the  same  highly  finished  and  decorated.  The  car$  are  equipped 
with  Brill  patented  specialties,  including  sand  boxes,  "Dcdcnda" 
gongs,  radial  draw-bars  and  track  scrapers.  The  trucks  are  the 
Biill  patented  No.  27.  which  have  a  remarkable  record  for 
strength,  ease  and  safety  at  high  speed. 


Automatic  Block  Signals 

The  system  of  signals  for  electric  railway  which  has  l>ecn  per- 
fected by  the  United  States  Electric  Signal  Company,  of  West 
Newton,  Mass  ,  was  first  introduced  in  1H98,  and  since  that  time 
has  been  installed  on  a  large  number  of  roads.  The  importance  of 
a  safety  device  of  this  kind  under  the  conditions  obtaining  on  high- 
speed interurhan  lines  cannot  lie  overestimated,  and  the  expense 
of  installation  of  an  absolutely  sure  block  signal  system  is  very 
.mall  when  compared  with  the  probable  damage  claim*  resulting 


signals.  The  signal  boxes,  which  are  attached  to  the  poles,  have 
substantial  cast-iron  cases  containing  two  colured  windows,  otic 
red  and  one  green,  and  the  lighis  behind  these  windows  are  con- 
trolled by  operating  magiictv  The  system  can  Ik-  used  on  third  rail 
or  surface-contact  mad*  will)  a  slight  variation  of  the  standard 
equipment  furnished  for  overhead  construction. 


Track  and  Trolley  Wire  Scrapers 

The  accompanying  illustrations  lihow  two  ingenious  devices  which 
have  recently  been  perfected  by  Fred.  M.  Root,  of  Kalamazoo, 
Mich.  The  Kim  1  track  scraper  is  an  ingenious  device  for  cleaning 
the  track  thoroughly  of  all  dirt  and  obstructions.  The  springs  are 
made  of  oil -tempered  steel,  and  the  hand  lever  which  is  connected 


TRACK  SCRAPER  FOR  STREhT  CARS 

lo  the  hell  crank  under  the  front  platform  enables  the  motorman 
to  maintain  any  pressure  on  these  springs  that  may  be  desired.  The 
shoe  of  the  second  scraper,  being  just  the  width  of  the  rail  head, 
is  always  on  the  track,  and  even  should  the  rail  be  several  inches 
below  the  pavement  the  surface  is  kept  bright  and  clean  under  all 
conditions,  insuring  goiil  electrical  contact  of  the  wheels  with  the 
consequent  saving  in  power.  The  crank  on  the  shaft  to  which  the 
spring]  are  attached  is  connected  to  the  Ml  crank  under  the  plat- 
form by  a  roil  in  the  end  of  which  are  several  holes  to  receive  a  set 
screw  so  that  the  apparatus  can  he  perfectly  adjusted  to  any  car. 

The  other  device  is  intended  for  cleaning  trcilley  wires  of  ice  and 
snow  in  a  much  more  cllieii-nt  manner  than  the  ordinary  corru- 
gated wheels  sometimes  employed.  The  nils  show  the  rollers  or 
knurls  held  against  the  wire  when  in  operation  and  also  removed 
from  the  wire  when  their  use  is  not  required.  The  conductor  can 
control  their  position  by  means  of  the  cord  which  runs  dawn  the 
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trolley  pole.  The  two  aide  rollers  are  held  m  position  close  to  the 
trolley  wire  by  means  of  springs  on  the  side  and  yield  readily  to  any 
diameter  of  ice  on  the  wires.  Having  three  corrugated  wheels  in 
the  relative  positions  shown,  the  ice  is  thoroughly  cracked  up  on 
three  portions  of  the  wire,  on  each  side  and  underneath.  In  this 
way  the  wire  is  thoroughly  cleaned  before  the  trolley  wheel  reaches 
it  and  the  groove  of  the  latter  makes  good  electrical  contact. 


atmospheric  pressure  all  the  exhaust  steam  from  the  feed,  con- 
denser and  other  steam  pumps,  small  engine*  or  any  other  auxiliary 
apparatus,  the  temperature  of  the  feed  water  being  raised  nearly  to 
boiling  point.  With  this  arrangement  of  heaters  il  is  not  generally 
economical  to  use  a  condenser  driven  from  the  engine  shaft,  be- 
cause the  exhaust  steam  from  an  independent  condenser  is  usually 
required  in  the  auxiliary  heater  to  insure  economical  results,  but  in 
cases  where  the  exhaust  from  the  auxiliary  machinery  is  more  than 
sufficient  to  do  the  work,  a  part  of  such  auxiliary  apparatus  may 
be  exhausted  into  the  primary  heater,  and  thus  work  under  vacuum 
with  increased  economy,    Where  the  available  amount  of  exhaust 


SLEET  ATTACHMENT  FOR  TROLLEY  WHEELS 

My  the  use  of  the  two  devices  described  above  the  manufacturers 
claim  that  a  Urge  amount  of  power  can  be  saved  through  the  winter 
months,  and  with  a  power  station  equipment  that  is  now  hardly  able 
to  cope  with  the  service  at  bad  seasons  of  the  year,  roads  may  be 
run  on  schedule  time  without  overtaxing  the  present  facilities. 
Both  pieces  of  apparatus  are  made  by  the  Root  Track  Scraper  Com- 
pany, of  Kalamazoo,  Mich. 


American  Standard  Feed  Water  Heaters  and  Their 
Economical  Arrangement 

Of  the  accompanying  illustrations  Figs.  1  and  2  give  an  idea  of 
the  construction  of  a  copper  coil  feed-water  heater  exten- 
sively used  in  electric  lighting  and  street  r.tlway  power  stations, 
while  Fig  j  shows  a  popular  arrangement  of  primary  and  auxiliary 
feed-water  heaters  for  all  classes  of  condensing  steam  plants.  The 
iced  water  passes  through  a  double  coil,  such  as  is  shown  by  Fig.  2. 

the  stream  passing  inside  the  shell  of  the 
heater,  around  the  lubes,  the  internal  area 
of  the  shell  being  several  times  that  of  the 
exhaust  pipe,  in  order  to  obviate  back 
pressure.  The  coils  are  of  seamless-drawn 
copper  tubing,  brought  together  into  a 
common  inlet  and  outlet  by  metal  mani- 
folds, to  which  the  coil  pipes  arc  brazed.  A 


FIGS.  I  AND  a. — DETAILS  OF  HEATER 

patented  form  of  clamp-stay  permits  of  free  expansion  and  con- 
traction of  the  coils,  at  the  same  time  holding  them  securely  in  place. 
In  order  to  permit  the  renewal  of  packings  without  disturbing  the 
pipe  connections,  an  improved  fitting  is  used,  the  feed  pipe  being 
screwed  directly  into  it  and  not  outside  of  it,  so  that  the  gland  nut 
holding  the  coil  in  position  may  be  run  back  on  to  feed-water  pipe, 
while  the  asbestos  packing  is  renewed.  Each  coil  is  tested  to  with- 
stand 600  lbs.  hydraulic  pressure.  The  manufacturers  direct  spe- 
cial attention  to  the  fact  that  the  feed  water  comes  in  contact  with 
no  other  metal  than  copper  in  passing  through  the  heater,  which 
takes  up  little  room  and  has  no  removable  or  adjustable  parts  to  get 
out  of  order.  The  arrangement  of  apparatus  shown  by  Fig.  3  is 
one  which  obviates  the  use  of  a  hot  well,  the  feed  water  passing  first 
through  the  horizontal  primary  heater,  in  which  it  attains  a  tem- 
perature depending  upon  the  vacuum  in  the  exhaust  pipe.  With  a 
ift  in.  vacuum  in  ordinary  working  the  feed  water  should  leave  the 
primary  heater  at  a  temperature  about  25  degs.  above  that  of  the 
hot  well,  say  at  125  degs.  From  the  primary  heater  the  feed  water 
puses  to  the  vertical  auxiliary  heater,  into  which  is  discharged  at 


Flti.  }  -ARRANGEMENT  OF  FEED  WATER  HEATERS 

Mum  is  insufficient,  however,  the  required  amount  of  steam  may 
be  secured  by  "bleeding"  the  high-pressure  exhaust  ot  a  compound 
engine  or  by  taking  steam  direct  from  the  boiler  through  a  re- 
ducing valve.  As  to  the  relative  sizes  of  the  Scalers  it  i»  considered 
good  practice  to  have  them  of  equal  capacity,  the  work  to  be  done 
being  usually  about  the  same  in  each.  The  primary  heater  is  ar- 
ranged to  drip  at  the  lower  end,  and  the  heaters  are  usually  so 
by-passed  as  to  permit  cither  one  to  be  used  independently  when 
necessary.  As  the  primary  heater  itself  acts  as  a  partial  con- 
denser its  use  causes  no  impairment  of  the  vacuum,  while  the  fact 
that  there  arc  n«i  threaded  or  expanded  jemts  in  the  tubing,  all 
connections  being  made  by  lapping  and  brazing,  is  a  safeguard 
against  any  leakage  mat  would  prove  detrimental  to  the  main 
tcnancc  of  the  vacuum.  The  heaters  described  are  manufactured 
by  the  Whillock  Coil  Pipe  Company,  Hartford,  Conn. 


An  Efficient  Ticket  Destroyer 

A  machine  has  been  designed  for  making  valueless  used  tick- 
ets, transfers,  etc.,  so  as  to  leave  no  chance  for  fraud.  It  is  known 
as  the  Patten  ticket  destroyer.  It  has  Frequently  been  found 
that  the  old  method  of  burning  is  very  ineffectual,  and  it  is  evi- 
dently doubtful  policy  to  intrust  a  man  with  anything  to  destroy 
that  may  Ik-  of  value  to  him  il  saved. 

This  apparatus  can  be  set  up  in  the  auditor's  department  and 
the  tickets  destroyed  undn  his  immediate  supervision.  After 
passing  through  the  machine  the  cuttings  can  be  sold  for  paper 
stock  or  otherwise  disposed  of  without  icar  of  their  being  iur- 
ihrr  presented  (or  use.  The  construction  of  the  apparatus  is  very 
.simple,  and,  as  it  is  strongly  built,  has  large  wearing  surfaces, 
babbitted  bearings,  crucible  steel  cutters,  etc..  it  is  very  durable. 
It  may  be  run  by  a  i-hp  motor  or  by  hand  power. 

These  machines  are  built  by  Paul  B.  Patten,  of  Salem,  Mass  . 
and  arc  in  practical  operation  on  a  number  of  street  railways. 
Among  the  users  may  be  mentioned  the  Boston  &  Noithe.'n 
Railroad,  Old  Colony  Railway  Company,  Brockton  Street  Rail- 
way Company,  Waterbury  (Conn.)  Electric  Company,  Bridgeport 
Traction  Company.  Buffalo  Railway  Company,  Cincinnati  Trac- 
tion Company,  Fitchburg  &  Leominster  Railway  Company  and 
Youngstown  &  Sharon  Railway. 


The  report  of  tests  made  with  fuel  oil  at  the  plant  of  the  Dallas 
Electric  Light  Company  is  attracting  considerable  attention 
among  managers  of  power  plants,  although  the  data  given  out  is 
incomplete,  and  consequently  unsatisfactory.  This  test  was  made 
under  a  Babcock  &  Wilcox  boiler  of  317  hp  rating,  based  on  to 
square  feet  of  healing  surface  on  a  run  of  eight  hours.  The  evap- 
oration of  212  degs.  was  said  to  be  ij.77  lbs.  of  water  10  the 
pound  of  oil.  At  the  time  the  test  was  made  oil  was  worth  jo 
cents  per  barrel,  delivered  in  Dallas,  against  $.t  15  per  ton  for  coal. 
As  compared  with  an  eight-hour  run  of  coal,  while  evaporating 
»»7  lbs.  of  water  to  the  pound  of  coal,  the  actual  saving  was  $J.66, 
without  figuring  on  the  fireman  at  $2  additional.  This  plant  has 
since  adopted  the  system  used  during  the  test,  and  the  manage- 
ment estimates  that  il  is  saving  approximately  $2,000  per  month 
1  <n  fuel  and  $26  a  day  on  firemen. 
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A  Light  Interurban  Car 

The  accompanying  cut  shows  a  light  combination  interurban  car, 
which  was  part  of  an  order  recently  completed  by  the  John  Stephen- 
son Company,  of  Elizabeth,  N.  J  .  for  the  MonlrO«eviUe,  Bel  lev  UC  & 
Norwalk  Traction  Company,  of  Sandt  sky,  Ohio.  The  order  com- 
prised several  different  styles,  but  that  shown  in  the  engraving  is 
the  one  of  greatest  interest.  The  body  is  28  ft.  long  over  the  end 
panels  and  is  divided  into  two  compartments  One  of  these,  about 
8  ft.  in  length,  is  used  for  baggage  as  well  as  for  smoking,  and  it 


Automatic  Signal  for  Block  Systems  and  Car  Spacing 


The  American  Electric  Switch  Company,  Pittsburgh,  Pa.,  is 
placing  on  the  market  an  automatic  signaling  device  to  be  used  on 
both  single  track  roads  between  turnouts  and  on  double  track  roads. 
The  time  is  approaching  when  the  double  track  roads  using  high- 
speed cars  will  require  a  block  system  answering  the  same  purpose 
as  the  block  system  on  steam  roads,  as  the  cost  of  one  bad  rear  end 
collision  will  equip  an  entire  road  with  a  block  system. 

In  this  system  there  is  always  a  light  burning  at  each  turnout. 


JLL-j 

HANDSOME  INTERBURHAN  CAR     WITH  BAGGAGE  COMPARTMENT 


provided  with  sliding  doors  on  each  side.  The  other  compartment 
for  passengers  is  about  20  ft.  in  length  The  car  measures  37  ft. 
over  the  dashers,  with  a  width  at  sills  of  8  ft.  4  ins,  A  straight  side 
with  the  "Stephenson"  double  sheathing  was  adopted  as  making  the 
best  and  most  convenient  method  of  constructing  a  ear  which  re- 
quired a  sliding  dour  in  the  side.  As  a  car  with  such  an  opening 
requires  unusual  strength,  on  account  of  the  side  truss  being  in 
terrupted,  the  sills  arc  heavily  plated  with  steel-  As  will  be  noticed 
in  the  engraving  the  plate  is  well  secured  by  a  double  row  of  bolts, 
closely  spaced.  In  addition  to  this  there  is  the  usual  truss  rod  Wider 
each  side  sill,  and  two  extra  longitudinal  sills  along  the  center. 

The  vestibules  arc  of  the  completely  enclosed  type  with  round 
ends,  street  car  bonnets,  three-dropped  sash  with  metal  stiles  and 
channel-iron  platform  timbers.  The  metal  stiles  have  the  advantage 
eif  making  a  minimum  obstruction  to  the  view.  The  channel-iron 
platform  limbers,  with  their  riders  ot  oak,  make  a  very  solid  con- 
struction, and  being  dropped  bring  the  platform  floor  so  near  the 
head  of  the  rail  that  only  a  single  step  is  necessary.  The  buffers 
are  of  the  Stephenson  spring  type.  They  are  of  channel-iron,  and 
are  so  cushioned  by  the  springs  that  the  framing  is  entirely  relieved 
from  the  shock  of  I  lie-  inevitable  blow  s  which  the  end  of  a  car  re 
ccives  in  storing  cars  at  night  and  at  other  limes.  This  construction 
materially  increases  the  life  of  the  car  body.  The  bOMMI  is  built 
with  bows  and  rafters  of  bent  ash.  and  as  is  desirable  in  a  car  Of 
this  type,  the  ml  is  unusually  stiff  and  strong,  having  nine 
steel  rafters.  The  projection  of  the  upper  deck.  1k>i1)  on  the  sides 
and  al  the  ends,  is  sufficient  to  afford  the  ventilators  ample  pro- 
tection against  rain  The  two  compartments  arc  divided  by  a  par 
tition,  finished  in  panel  work.  The  swinging  door  has  glass  in  its 
upper  portion. 

The  cars  are  mounted  Upon  the  No.  20  Stephenson  truck.  The 
use  of  this  truck  enables  the  body  to  be  brought  low,  and,  at  the 
same  time,  there  is  ample  mom  f<>r  the  truck  to  swing  clean  of  the 
timbers.  This  is  effected  by  the  dropped  ends  of  the  truck  frame 
and  by  the  arrangement  of  its  swinging  bolster.  The  No.  20  truck 
not  only  carries  the  car  body  with  great  steadiness,  making  what  is 
rccognircd  as  an  easy  riding  car.  but  the  amount  of  power  needed 
for  propulsion  is  remarkably  small.  This  is  due  to  the  way  in  which 
the  truck  frame  is  carried  by  the  double  journal  springs  and  to  the 
soft  swing  motion.  One  important  point  is  worth  attention,  viz.: 
that  no  matter  how  far  the  swing  ueam  moves  from  its  normal 
position,  even  though  the  links  may  make  a  sharp  angle  with  the 
vertical,  no  part  of  the  swing  motion  can  ever  strike  the  wheels. 
The  (nick  frames  are  of  great  ttfeflgth  owing  to  the  stiff  form  given 
to  the  wheel  pieces  and  the  very  effective  manner  in  which  the  end 
pieces  arc  secured  to  them. 

These  ears  are  arranged  for  double  trolley  poles  and  are  pro- 
vided with  powerful  motors,  as  they  arc  intended  to  operate  on  a 
fast  schcil'ilc. 


incandescent  lamps  being  used,  which  are  hi  arranged  that  the  sun- 
light will  not  strike  them  and  confuse  the  motorman.  All  wiring 
is  done  with  No.  U  B.  &  S.  gage  insulated  iron  wire  or  cable, 
as  di  sired.  No  trolley  wire  is  cut  or  separate  Miction  required,  and 
there  is  no  trigger  or  any  obstruction  for  the  trolley  wheel  or  )>ole 
to  strike  against  required  to  operate  the  signal,  the  current  being 
taken  directly  through  trolley  wheel  so  that  Ikt  device  will  operate 
whether  the  molorman  uses  his  power  or  not.  The  signal  is 
operand  by  the  trolley  wheel  making  contact  between  the  trolley 
wire  and  an  independent  circuit,  and  the  car  crew  have  nothing  to 
do  with  veiling  ihem 

For  a  single  track  road  with  turnouts,  diagrammatically  shown 
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I.— SINGLE  TRACK  INSTALLATION 


in  Fig.  I,  the  device  works  as  follows:  When  a  car  crew  desiring  to 
leave  the  turnout  runs  out  on  the  line,  a  white  light  signal  being  scl. 
the  trolley  wheel  passing  over  a  certain  point  makes  contact  with  an 
independent  circuit  operating  the  signal,  setting  a  red  light  on  the 
far  turnout  No.  2.  and  a  green  light  on  the  near  turnout  No.  t. 
Thus  the  motor  111— .  seeing  a  fcrccn  light,  knows  that  the  signal  is 
set  at  danger  at  the  No.  *  turnout,  causing  any  car  proceeding  in  the 
opposite  direction  at  No.  a  turnout  to  come  to  a  dead  stop.  The 
ear  passing  through  the  block  and  reaching  No.  2  turnout  the 
trolley  wheel  make*  contact  between  the  trolley  wire  and  an  inde- 
pendent circuit,  throws  out  the  red  light  at  No.  2  turnout,  and  the 
green  light  at  No.  1  turnout,  lighting  up  a  white  light  at  No.  i 
turnout  and  a  white  light  at  No.  1  turnout.  Thus  a  white  light  is 
set  at  each  end  of  the  block,  and  a  car  can  now  enter  from  either 
end  with  a  clear  track. 
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This  device  will  allow  any  number  of  car*,  going  in  (lie  same 
direction,  to  enter  the  gauntlet  as  follows:  The  first  car,  seeing  a 
white  tight,  throws  up  a  red  light  at  No.  2  turnout  and  a  green 
at  No.  1  turnout,  and  enters  the  block.   The  crew  of  the  next  car 
following,  coming  to  No.  I  turnout,  and  seeing  a  green  light,  the 
niotorman  knows  there  is  a  car  going  in  the  «mt  direct  toll  in  the 
Mock,  and  therefore  can  enter,  but  proceeds  with  car  under  control. 
Three,  four  and  five  ears  or  more  can  run  in  the  section  likewise, 
and  the  white  signal  will  not  be  Ml  at  N<>  2  turnout  until  the  fifth 
or  List  car  ha*  left  the  Mock.  This  is  done  automatically.  The  first 
car.  passing  over  the  point  of  trolley  wire  at  No.  I  turnout,  the 
trolley  wheel  makes  connection  with  the  independent  circuit, 
energizing  a  magnet  at  No.  2  turnout  which  operates  a  drum  or 
disc,  on  which  are  segments,  throwing  the  drum  lorward  one 
space  so  that  a  brush  rests  on  the  red  light  segment,  lighting  a 
red  light  at  No.  2  turnout  and  a  green  light  at  No   1  turnout. 
The  second  car.  going  in  the  same  direction,  seeing  a  green 
light  at  No.  1  turnout,  runs  into  the  block,  throws  the  drum  one 
space  farther  ahead,  making  the  white  segment  two  spaces  irom 
the  brush.    When  the  first  ear  passes  out  of  the  block  it  throws 
the  brush,  revolving  in  the  same  ilireclinn  as  the  ilium  hut  oper- 
ated by  a  separate  magnet,  ahead  one  spare,  leaving  the  light 
still  set  at  danger.  When  number  two  or  the  last  car  passes  out 
•if  the  block  it  throws  the  brush  again  one  space  ahead  on  to 
the  white  light  segment,  thus  setting  safety  signals  at  each  end. 

On  a  double  track  system,  shown  in  Fig.  2,  as  one  car  passes  a 
given  point,  say  B,  it  sets  a  red  light  signal  at  If  and  a  green  light 
signal  at  the  block  behind  A  As  the  car  runs  off  block  B  on  to 
block  C,  it  will  extinguish  red  light  at  R  and  green  light  at  A, 
setting  red  light  at  C.  green  light  at  B  and  white  light  at  A.  Thus 
any  car  following  approaching  block  A,  and  seeing  white  light,  can 
proceed  at  full  or  schedule  speed;  coming  to  block  B.  where  a 
trrccn  light  is  set,  the  crew  of  ear  knows  that  the  leader  is  one  block 
ahead.  Approaching  block  C,  where  a  red  light  is  set.  the  car  comes 
to  a  dead  stop  or  proceeds  slowly  with  car  under  control,  as  the 

 m  a  


An  Ingenious  Safety  Device 

The  apparatus  illustraled  herewith  is  intended  for  protecting 
property  from  the  injurious  effects  which  often  result  when  the 
current  from  trolley  wires  escape!  either  by  the  falling  of  other 
wires  across  the  overhead  system,  the  breaking  away  of  the  trol- 
ley wire  or  other  acci- 
dents. Whe'e  the  condi- 
tions arc  such  that  the 
accident  produces  a  bad 
ground  of  the  system  the 
circuit-bieakcr  immediate- 
ly goes  out  in  the  station; 
but  it  often  happens  that 
wires  arc  so  disarranged 
that  they  become  dan- 
gerous without  actually 
grounding  the  circuit,  and 
until  word  can  be  sent  to 
|h(  station  or  some  auxili- 
ary cut  nut  box  along  the 
road  there  is  some  liabil- 
ity of  injury  to  life  and 
property.  The  device  con- 
sists oi  a  cast-iron  box 
arranged  tu  be  fastened  to 
the  trolley  pole  and  con- 
taining a  spring  switch. 
One  side  of  this  switch 
the  other  to  ground,  and 
will  ground  or  earth  the 
The  contact-maker  is 
sses  over  an  insulated 


AUTOMATIC  GROUNDING  DEVICE 


FIG.  2  —SIGNALS  ON  DOUBLF.-TRACK  SVSTfcM 


management  of  road  desires.  Any  number  »f  cars  can  enter  a  block 
without  disarranging  signals.  It  is  evident  the  device  can  »l*o  be 
used  as  an  efficient  car  spacer,  allowing  only  one  car  in  a  bV  ck  at  the 
-nine  time- 


All  Night  on  Trolley  Cars 


As  a  result  ol  the  severe  storm  on  June  a  number  o(  persons 
camped  out  on  electric  ears  between  Belleville  and  F.ast  St.  Louis 
all  night. 

At  about  7  o'clock  p.  in.,  a  great  Cottonwood  tree  which  stood 
a  short  distance  east  of  the  Lake  llridgc.  between  F.ast  St  I.ouis 
and  the  bluffs,  was  blown  down  across  Rock  Koad.  carrying  all 
the  wires  with  it  and  cutting  off  the  current.  One  ot  the  cars  ol 
the  Hast  St.  Louis  Suburban  Railway  was  within  a  hundred 
yards  of  the  tree  when  it  fell.  For  three  hours  the  car.  and  all 
the  others  of  the  system,  lay  motionless  on  the  track.  The  wind 
blew  a  terrific  gale.  The  car  near  the  bridge  rocked  and  swayed, 
and  it  seemed  every  minute  that  it  would  be  blown  over.  By  the 
time  the  wind  died  down  it  had  become  very  dark,  and  for  an- 
other two  hours  the  people  sat  in  the  darkness.  The  car  was  then 
moved  a  short  distance  and  stopped  again.  Ahead  was  the  giant 
Cottonwood  tree  across  the  track.  Sunday  morning  had  dawned 
before  the  tracks  were  cleared  and  the  cars  could  proceed. 


is  connected  to  the  trolley  line  and 
miles*  held  Open  the  contact  maker 
section  of  trolley  wire  which  it  controls- 
held  in  an  off  position  by  a  cord  which  pa 
pulley  and  is  Listened  to  a  knob  which  passes  through  a  pam  ol 
glass  in  the  side  of  the  box.  In  the  event  ol  accident,  all  that  is 
required  is  to  break  this  glass,  thus  re- 
leasing the  cord,  and  the  section  is 
immediately  grounded,  throwing  out 
the  circuit  breaker  at  the  station  and 
making  that  part  of  the  line  dead,  and 
therefore  safe.  On  the  front  of  the  box 
is  an  inscription  indicating  what  to  do 
in  case  of  wires  falling,  and  it  is  of 
course  possible  for  anyone  in  cut  out 
the  section  in  case  of  emergency.  As 
soon  as  the  glass  is  broken  the  engi- 
neers in  the  power  station  can  tell  im- 
mediately hy  the  circuit -breaker  that 
Open*  which  section  of  the  line  is  in 
trouble  and  a  repair  gang  can  be 
despatched  rapidly  to  the  desired  point. 
While  the  contact-maker  in  the  ground- 
ing device  is  allowed  to  make  connec- 
tion between  earth  and  trolley  wire,  it 
will  be  impossible  tor  the  attendant  at 
the  switchboard  to  replace  the  breaker, 
or  not,  so  that  repair!  can  he  made 
with  perfect  safety  on  the  section, 
apparatus  i*  made  by  Hcatnn  St  Smith.  Ltd.,  electrical 
engineers,  ni  London.  England,  and  has  lieen  used  on  a  number 
ol  roads,  the  engineers  pronouncing  it  very  satisfactory.  It  has 
been  tried  in  St  Helens  and  Oldham  with  equally  good  results 
and  at  present  there  are  many  other  towns  in  Kngland  considering 
its  in«ta11atinn.  The  company  has  been  experimenting  with  ilr 
vices  o|  this  kind  for  considerable  time  and  ha*  tried  many  dif- 
ic rent  arrangements  for  obtaining  the  best  results,  both  auto- 
mat ieally  and  otherwise.  The  manufacturers  claim  that  thev  have 
now  snereiiled  in  making  a  device  which  not  only  will  work  well 
when  fir--t  turned  out  of  the  factory,  but  which  alter  left  standing 
ior  years  without  being  u*rd  would  be  just  a*  good  as  on  the  day 
it  left  the  workshop,  and  immediately  the  glass  is  broken  will 
automatically  render  the  section  upon  which  the  accident  has 
occurred  perfectly  safe. 


The  R.  D.  Nuttall  Company  report  unusual  activity  in  the 
trading  of  trolley  wheels,  many  roads  availing  themselves 
Oi  the  opportunity  offered  to  replare  old  types  or  worn-out  trol- 
leys with  the  latest  forms,  the  old  trolleys  being  accepted  in  part 
payment  on  the  new.  The  most  notable  case  is  that  of  the  Cin- 
cinnati Traction  Company,  which  traded  700  of  its  old-form 
double  trolleys  not  long  ago  for  t*»  of  the  single  type.  Individ- 
ual roads  all  over  the  country  are  taking  ad\antagc  of  the  oppor- 
tunity to  re-equip  their  system*  with  more  modern  apparatus  ol 
this  kind 
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Siemens  Multipolar  Dynamos 

The  generators  shown  in  the  accompanying  illustration  have 
been  made  by  Siemens  Brothers  &  Company,  Limited,  of  Wool- 
wich, England,  (or  the  Corporation  of  Oldham.  These  machine* 
are  compound  wound  and  arc  arranged  to  be  driven  by  Willans 


SIEMENS  DYNAMOS  COUPLED  FOR  TESTING 

central  valve  engines,  running  at  a  speed  of  300  revolutions  per 
minute.    The  capacity  is  500  kw  each. 

The  field  magnets  consist  of  a  ring  of  special  quality  cast  iron, 
made  in  two  parts  and  strongly  bolted  together,  carrying  eight  poles 
of  laminated  steel.  The  core  of  the  armature  consists  of  disc*  of 
annealed  mild  steel  accurately  stamped  and  keyed  to  a  cast 
iron  body.  The  core  is  slotted  and  the  bars  securely  held  in  the 
slot*  by  means  of  hornbeam  strips.  The  strips  can  be  readily 
withdrawn  to  allow  a  coil  to  be  replaced  in  the  event  of  injury. 

The  commutator  is  built  up  of  hard  drawn  copper  segments,  and 
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EFFICIENCY  CURVES  OF  SIEMENS  DYNAMOS 

is  insulated  throughout  with  mica.  The  brush  gear  is  mounted  on 
a  cast-iron  ring,  which  is  fixed  concentrically  with  the  armature, 
and  which  can  be  rotated  so  that  the  position  of  the  brushes  can 
be  easily  and  simultaneously  adjusted.  The  brush  holders  arc  neat 
and  compact  in  design  and  arc  fitted  with  adjustable  spring*. 

The  two  dynamos  were  erected  for  a  Hopkinson  test  in  Siemens 
Brothers  &  Company's  test  house  at  Woolwich,  and  a  copy  of 
the  curve  showing  the  efficiencies  at  various  loads  is  reproduced. 
The  voltage  at  tin  load  is  500  volts,  and  at  full  load  550  volts. 
 »♦» 

New  Publications 


How  to  Heroine  a  Competent  Motorm.in.  by  Virgil  B.  Livcr- 
more  and  James  Williams.  3.12  pages     Illustrated.  Price 
Si  on.    Published  1  iv  lite  Authors.  HJOO, 
This  book  is  a  practical  treatise  on  the  proper  method  ol  oper- 
ating an  electric  street  car    The  authors  arc  both  experienced, 
prariical  nu  n  ill  the  handling  of  street  railway  apparatus,  Mr. 


Liv<  rnture  being  chief  instructor  of  the  Brooklyn  Rapid  Transit 

Company  and  Mr.  Williams  shop  foreman  of  the  same  company. 
They  btc,  therefore,  not  only  competent  to  give  instructions  as 
to  the  be>t  method  of  keeping  a  car  in  good  condition,  but  are 
familiar  with  every  ordinary  defect  that  is  likely  to  occur  upon 
the  road  and  with  its  temporary  repair.  The  value  of  such 
knowledge  to  th<  motorman  cannot  be  overestimated,  as  the 
ability  to  repair  his  own  car  is  the  greatest  safeguard  that  he  has 
again*!  being  late  at  the  end  of  his  run.  The  book  contains  a 
great  number  of  diagrams  of  controllers,  etc.,  showing  cross- 
connections  that  can  be  made  10  temporarily  cut  out  different 
portions  of  the  equipment  and  prevent  a  car  from  being  stalled 
This  class  of  diagram  is  given  very  completely,  but  it  is  to  be 
regretted  that  there  has  not  been  included  in  the  volume  a  few 
diagrams  showing  the  entire  car  tquiplWM  and  connections,  so 
thai  new  men  who  are  entirely  ignorant  of  the  electrical  details 
would  obtain  a  more  tangible  idea  of  the  different  t>artN  de- 
scribed than  can  possibly  be  given  in  the  text.  As,  however, 
the  book  is  primarily  intruded  for  nun  who  arc  actually  in  con- 
tact with  thr  apparatus  itself,  this  is  not  of  very  great  importance 
A  catechism  consisting  of  a  series  of  questions  and  answers  rela- 
tive to  the  operation  of  electric  cars  is  added,  which  will  prove  oi 
great  assistance  to  the  ambitious  motorman  in  fixing  the  know! 
1  dg<  obtained  from  the  previous  pages,  and  much  of  the  informa- 
tion given  will  be  of  considerable  benefit  to  the  average  inspector. 
The  authors  have  been  assisted  in  the  preparation  of  this  manual 
by  Messrs.  Kane  and  Geiss.  instructors  of  motormcn  for  tho 
Metropolitan  Street  Railway  Company,  of  New  York,  who  have 
furnished  data  npon  the  underground  conduit  system.  The  sub- 
ject of  multiple  unit  control  and  storage  battery  operation  is  not 
touched  upon.  In  other  respects  the  exceptional  facilities  af- 
forded by  the  equipments  of  the  Brooklyn  Rapid  Transit  Com- 
pany, which  from  its  consolidation  of  numerous  individual  HtKS 
has  upon  its  cars  a  most  varied  assortment  of  controllers,  motors, 
etc.,  has  enabled  the  authors  to  speak  authoritatively,  from  per- 
sonal experience,  upon  nearly  every  type  of  apparatus  employed 
at  the  present  day. 


The  Electrical  Catechism.  Compiled  from  the  regular  issues  of 
••Power."  216  pages.  Illustrated.  Price  $i.oo  Published  by 
Hill  Publishing  Company.  New  York.  tgoz. 
To  a  large  majority  of  practical  men.  especially  those  who  have 
not  had  the  benefit  of  a  college  education,  that  class  of  books 
known  as  catechisms  is  of  the  greatest  benefit.  In  "The  Electrical 
Catechism,"  533  plain  answers  are  made  to  53.1  practical  ques- 
tions about  electrical  apparatus,  and  the  reader  is  given,  in  clear 
and  concise  language  and  in  an  entertaining  manner,  a  great 
deal  of  valuable  information  regarding  the  construction  of  the 
apparatus  and  the  requirements  which  should  be  expected  of  it. 
Only  such  branches  of  electrical  work  as  come  within  the  range 
of  the  average  central  station  engineer  are  treated,  ?nd  the  ma- 
jority of  the  questions  relate  to  what  the  author  terms  in  the 
preface  as  the  "heavier  hranches  of  electrical  engineering."  Con- 
siderable space  is  allotted  to  the  answering  of  questions  devoted 
to  strictly  street  railway  subjects.  Mich  as  car  wiring,  series  mo- 
tors, series-parallel  controllers,  the  rotary  converter,  etc.,  as  well 
as  to  such  matters  of  dynamos,  measuring  instruments,  alternat- 
ing-current transmission,  etc.,  which  are  as  intimately  connected 
with  railway  work  as  with  lighting  installations.  The  many  illus- 
trations consist  mainly  of  diagrams  and  add  greatly  to  the  hook's 
value. 


Manual  of  Electrical  Undertakings  and  Directory  of  Official*  for 
■  ooi-iooz.    Compiled  under  the  direction  of  Emtl  Garcke  07ft 
pages.  Price  lis  6d  net:  delivery  6d    Publishing  offices.  Mow 
bray  House,  London,  Eng. 

This  is  the  sixth  annual  volume  of  this  manual.  It  contains  data 
and  general  information  upon  British  electrical  undertakings  both 
of  the  municipalities  and  of  private  companies  The  information 
is  classified  under  five  sections,  that  pertaining  to  electric  railways 
being  in  the  first  department.  Lists  of  electric  companies  formed 
under  the  joint  stock  arls  and  of  all  electric  undertakings  belong- 
ing to  municipalities  arc  published  in  this  manual.  In  the  section 
devoted  to  "Progress  of  the  Year"  reference  is  made  to  the  power, 
bills,  including  those  ol  the  tramway  power  supply,  the  London 
underground  railways  and  similar  enterprises  A  list  ha*  been 
added  showing  the  electric  tramways  completed,  under  construc- 
tion and  authorized,  and  particulars  are  given  of  all  orders  and 
bills  promoted  and  adopted  during  the  last  Parliamentary  session 
relating  to  eleeirie  tramwavs  and  light  railways  There  is  alio  a 
map  showing  the  present  condition  of  the  electric  railways  in  Lon- 
don The  directory  of  officials,  which  is  a  very  important  feature 
of  this  manual,  contains  upward  of  4000  name*  and  addresses  of 
chairmen,  directors,  managers,  secretaries,  engineer*,  solicitor*, 
bankers  and  auditors  ol  electrical  properties  Tne  work  show* 
evidence  of  careful  compilation  and  constant  improvement. 
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Mnt  Pay  for  Delays  ia  Chicago 

The  City  Council  has  passed  an  ordinance  providing  thai  in  catt* 
of  street  railway  breakdowns  causing  a  delay  of  lea  minute*  or  more 
the  companies,  must  issue  to  the  passengers  coupon*  good  for  a  trip 
at  any  time  in  any  direction  or  return  the  (arcs.  The  ordinance 
provides  that  the  fares  shall  be  returned  where  the  delay  occurs  by 
reason  of  any  neglect  of  the  company,  or  where  "the  delay  is  at 
the  company's  fault."  Where  the  company  could  -how  that  the 
delay  was  not  due  to  its  neglect  or  fault  the  fare  need  not  be  re- 
turned. It  would  seem  that  the  passenger  will  have  10  prove  that 
whatever  happens  to  make  the  delay  was  the  fault  fit  the  company 
in  each  case. 

A  Cyclone  In  ladlaoa 

A  most  terrific  storm  swept  over  central  Indiana  at  nbont  o 
a.  m.  June  25.  Telephone,  telegraph  and  electric  railway  wires 
were  torn  down  along  its  trail,  and  at  li  m.  communication  with 
the  storm-swept  section  was  almost  entirely  cut  off.  The  storm 
spent  most  of  its  force  in  the  country  JO  or  .10  miles  northeast 
Of  Indianapolis,  lying  between  the  Indianapolis  &  Greenfield 
Electric  Railway  on  the  south  and  the  Union  Traction  Company's 
lines  to  Anderson  on  the  north.  Maxwell,  Cleveland  and  Pendle- 
ton suffered  most  severely.  Houses  in  all  of  these  towns  were 
blown  down  and  from  ten  to  eighteen  persons  arc  reported  to 
have  been  killed.  The  Union  Traction  Company's  system  be- 
tween McCordsville  and  Anderson  was  tied  up  for  hours.  In  many 
cases  trees  were  blown  across  the  tracks  of  the  electric  railways 
and  many  hours  elapsed  before  traffic  was  resumed  on  some  of 
the  lines. 

New  Low  Fare  Ordinance  for  Ctevtlaad 

Mayor  Tom  L  Johnson,  of  Cleveland,  who  is  nothing  if  not 
persistent,  says  that,  although  he  has  met  with  a  severe  reversal 
in  the  recent  Circuit  Court  decision  declaring  against  his  j-cent 
fare  ordinances,  he  is  in  no  way  dismayed  and  that  no  time  will  be 
lost  in  preparing  plans  for  a  new  ordinance.  The  decision  that 
has  just  been  handed  down  is  a  complete  reversal  of  that  of  Judge 
Strimple  in  the  Common  Pleas  Court,  As  previously  stated,  the 
ca«e  was  commenced  some  time  ago  by  William  M  Raynolds  as 
a  taxpayer.  The  city  and  Mr.  Hoefgrn.  to  whom  the  franchise 
was  granted,  claimed  that  Mr.  Raynolds  was  simply  acting  for 
the  companies  now  operating  in  the  city,  and  the  case  was  most 
bitterly  fought  in  both  Common  Pleas  and  Circuit  Courls.  As 
«<ion  as  the  case  was  brought  a  temporary  injunction  was  granted, 
bill  after  Judge  Strimple  had  heard  it  he  dissolved  this  injunction, 
giving  a  verdict  for  the  defendant-  The  plaintiff  immediately  ap- 
pealed the  case  and  another  temporary  injunction  was  granted  by 
Judge  Caldwell.  It  was  this  injunction  that  has  been  made  per- 
petual. 

The  Rhode  Island  Merger 

Possession  of  the  properly  of  the  Union  Railroad,  of  Providence, 
the  Pawtucket  Street  Railway  and  the  Rhode  Island  Suburban  Rail- 
way Company  was  assumed  by  the  Rhode  Island  Company  under  a 
W-vcar  lease  on  June  *u  The  properties  taken  over  are  owned  by 
the  I'nited  Traction  &  Klectric  Company,  the  holders  of  whose 
$8,000,000  stock  will  receive  under  the  lease  dividends  at  the  rate  of 
3  per  cent  per  annum,  and  in  addition  a  distribution  of  25  per  cent 
< l.vooo.ooo )  in  .he  stock  of  the  Rhode  Island  Securities  Company, 
which  will  shortly  be  organized,  with  a  capitalization  consisting 
of  $10,000,000  each  of  siock  and  bonds,  to  take  over  the  $j,oon.o  *> 
stock  of  the  Rhode  Island  Company,  with  its  lease  of  the  street  rail- 
way properties,  and  also  the  proposed  lease  of  the  gas  and  electric 
lighting  properties.  The  $2,000,0110  capital  si.iek  of  the  Rhode 
Island  Company  was  subscribed  by  the  United  Gas  Improvement 
Company  of  Philadelphia.  The  officers  and  directors  of  the  Rhode 
Island  Got  una  ny  are:  Marsdrn  J.  Perry,  of  Providence,  president ; 
Samuel  P.  Colt,  of  Providence:  Randall  Morgan  and  Walton  Clark, 
of  Philadelphia,  vice-presidents;  I.ewis  l.illie.  secretary-treasurer: 
Nelson  W.  Aldrich.  William  G.  Roelker.  J.  Edward  Sttidlcy.  How- 
ard {).  Singes.  Walter  F  Angell,  Samuel  M  Nicholson,  of  Provi- 
dence, and  Thomas  Dclaii.  of  Philadelphia. 


The  Providence  Strike 

There  has  been  some  cessation  of  violence  at  Providence  and 
Pawtucket  during  the  last  week,  but  at  times  the  outbreak-  were 
renewed,  Strikers  armed  with  revolvers  ambushed  a  ear  on 
the  Pawtucket  line.  They  lay  in  wait  behind  bushes  on  either  side 
of  East  Avenue,  near  Pidge  Street,  and  as  the  last  car  was  return- 
ing to  Providence  opened  lire  upon  it.  There  was  but  one  passen- 
ger aboard,  but  he  and  the  crew  narrowly  escaped  being  mur- 
dcrtd  Twenty  bullet  hides  were  found  in  the  woodwork  of  the 
ear.  On  the  same  day.  on  the  short  line,  the  late  cars  were 
driven  out  oi  service  by  men  who  stoned  the  crews,  one  of  the 
conductors  being  badly  hurt.  The  militia  were  withdrawn  on 
June  ah. 

On  June  >j  the  Supreme  Court  rendered  an  opinion  that  the  ten 
hour  law  which  was  passed  at  the  May  session  oi  the  Legislature 
was  Constitutional  ami  that  the  United  Traction  Company  can- 
not legally  compel  its  employees  to  work  eleven  consecutive 
hours  for  a  day.  The  original  demand  of  the  strikers  was  that 
not  more  than  ten  hours'  work  in  every  twelve  at  22'A  cents 
per  hour  be  required,  and  recognition  o(  the  union  to  the 
extent  of  dictating  who  should  be  employed,  but  these  demands 
have  been  reduced  to  ao  cents  an  hour,  the  strikers  upon  return  to 
work  to  have  their  old  places,  and  that  the  repair  shop  hands  should 
have  fifty-eight  hour*  per  week  with  sixty  hours'  pay  and  half- 
holiday  on  Saturdays  until  Sept  I. 

The  United  States  Circuit  Court  has  declined  to  issue  an  in- 
junction to  restrain  the  Woon socket  Street  Railway  Company 
from  obeying  the  Ten  Hour  Labor  Law  and  also  restraining  the 
Attorney  General  from  prosecuting  the  companv  11  it  fails  to 
comply  with  the  law. 

Thomas  Martin,  of  Chelsea.  Mass.,  a  large  stockholder  in  the 
Woonsocket  company,  was  the  petitioner,  who  argued  that  the 
law.  if  complied  with,  would  work  injury  to  the  interests  of  the 
stockholders.  The  question  will  be  taken  to  the  United  Stales 
Supreme  Court,  which  will  also  be  called  upon  to  pass  upon  Un- 
constitutionality of  the  law. 

The  United  Traction  Company  raised  the  constitutional  point 
when  its  men,  refusing  to  accept  reduced  pay  for  reduced  hours, 
struck  The  company  contends  that  the  law  is  unconstitutional 
because  its  terms  abridge  the  rights  of  a  citizen  to  contract  with 
a  railway  corporation  lor  employment, 

Overdoing  •  Boycott 

The  Citizens  Protective  League  has  been  organized  by  the  busi- 
ness men  of  Terre  Haute.  Ind..  for  self  protection,  because  of  the 
injury  dune  10  the  business  of  the  city  through  the  boycotts  growing 
out  of  the  strike  of  the  employees  of  the  Terre  Haute  Electric  Com 
pany.  The  strike  has  long  since  been  a  thing  of  the  past  to  the  com- 
pany, for  it  was  practically  ineffective  from  the  first,  and  all  of  the 
men  who  engaged  in  it  have  either  returned  to  work  or  have  secured 
other  places  But  the  boycott  that  was  first  declared  against  the 
Company  by  the  Central  1  jIkt  Union  has  been  extended  from  time 
lo  nine  s,.  that  there  are  now  brought  under  its  hail  merchants, 
manufacturers,  shopkeepers  and  even  clergymen.  Without  regard 
for  anybody  or  anything  the  labor  organizations  have  carried  their 
high-handed  practices  lo  the  point  of  overdoing.  The  Sthef.t 
Railway  Journal  has  already  told  some  of  the  curious  results 
that  followed  the  declaration  of  the  strike.  As  previously  stated  the 
boycott!  were  first  declared  against  the  company.  Next  they  were 
extended  to  persons  patronizing  the  cars  They  were  soon  ex- 
tended to  the  business  nun  and  dry  goods  stores,  mills  and  fac- 
lories  were  one  after  another  placed  on  the  boycott  list.  It  w-ould 
l>e  thought  now  that  no  more  boycotts  could  be  declared,  but 
there  still  was  room  ior  more.  Clergymen  and  school  teachers 
nexl  were  assailed,  and  then  a  traveling  salesman  who  patronized 
the  ears  was  prevented  from  making  a  sale,  fine  man  livok  his 
children  out  of  school  because  one  of  them  was  seated  next  to 
tlie  daughter  of  a  merchant  against  whom  a  boycott  had  been 
declared  The  teacher  was  requested  to  change  the  seals  of  the 
children,  but  this  she  refused  to  do,  A  boycott  was  proposed 
against  the  school,  but  it  was  voted  down,  A  clergyman,  who 
frankly  declared  that  the  conditions  existing  in  Terre  HautC  were 
a  disgrace  to  Ihe  city,  and  that  the  law  should  he  enforced,  was 
threatened  with  bodily  harm,  and  a  bojeott  was  declared  against 
his  church. 
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To  the  electric  railway  promoter,  who,  though  seeking  a  fran- 
chise from  a  council  or  other  municipal  body,  persists,  as  some 
promoters  do,  for  unknown  reasons,  in  refusing  to  disclose  the 
identity  of  those  whom  he  represents,  there  is  a  le«son  in  the 
action  taken  by  the  council  of  one  of  the  large  cities  in  New  York 
State  To  the  Tommy  Dod,  of  Whatville,  who  thus  seeks  hi* 
franchise,  this  tale  will  bear  repeating,  A  Mr.  Blank,  of  New 
York,  went  to  (he  city  in  question,  and  there,  stating  that  he  had 
ample  financial  backing,  made  an  earnest  plea  for  a  franchise 
But  this  council  challenged  the  veracity  of  the  statement  of  Mr. 
Blank  and  asked  him  to  disclose  his  associates  in  the  enterprise 
and  otherwise  make  his  identity  known  Mr.  Blank,  however, 
thought  that  it  sufficed  to  say  that  he  had  ample  financial  hark 
ing.  Thereupon  the  councilmrn.  the  pre**  and  the  public  raised 
their  voices,  and  Mr.  Blank  was  told  that  the  franchise  grant 
would  be  voted  down  if  he  did  not  comply  -vith  the  demand.  He 
refused  to  heed  the  warning  and  the  grant  was  voted  down  in 
council.  In  the  comments  of  one  of  the  local  papers  on  the  in- 
cident there  are  some  things  of  interest  Among  other  things 
are  the  following: 

The  franchise  haa  been  a  thing  unknown  and  unknowable  Its  quality 
first  and  last  haa  hern  that  of  dense  myslccy.  Whether  "a  strike."  aimed  »• 
a  reputable  form  nf  hlarltmait  airainit  the  prv-srnt  rnmpanv:  whether  tprcula- 
tive,  acetone;  merely  to  fet  control  of  valuable  public  privilege*  which  nvirM 
.uharourntty  be  aold  MM ;  or  whether  a  rroject  honest  in  intention,  but  in- 
capable  and  irresponsible  financially,  are  things  which  no  man  ha.  been  able  to 
find  out  On  thia  ground  solely  the  enterPri«e  at  every  turn  has  met  and  has 
deferred  to  meet  a  popular  and  an  nmelal  disapproval,  auguring  its  certain 
defeat.  This  public  opposition,  let  it  he  rVarly  underwood,  is  not  opp^Hinn  to 
any  business-like  and  legitimate  and  needed  street  taltway  improvement  within 
the  limit*  of  the  eitv.  If  it  can  be  publicly  shown,  an  has  been  within 
twenty-four  boura  guardedly  intimated,  that  the  ptojert  now  hack  of  this 
franehlae  ..  not  "a  atrike"  nor  "holdup"  nor  speculation  by  lrre.ron.ihle 
persons,  but  a  trfn'limate  enterprl«e  seeking  to  give  to  the  city  added  itreet 
railway  conveniences  to  lite  futt  estent  that  such  conveniences  are  lackinf ;  that 
capital  is  available  and  waiting-  for  Investment  In  the  ex1cn>ions  the  franchise 
covers;  that  this  waiting  capital  i.  home  capital,  and  that  home  business  mm 
who  are  financially  aa  strong  a.  any  we  have  are  going  to  stand  sponsor  to  the 
project  and  are  It  through  then  every  objection  of  every  sort  that  has  been 
raised,  and  thus  far  (uatlr  raised,  falls  absolutely,  and  the  rntrrpriae  straight 
way  becomes  one  the  general  public  of  the  city  will  foster  as  earneatly  as 
hitherto  it  has  opposed.  The  franchise  I.  a  mystery  whose  merits  and  purpose? 
have  been  quite  unknown  even  to  the  Nfayor  himself,  and  the  franchise  permit- 
ting local  street  railway  extension  that  home  capital  shall  pay  for  and  home 
capitalist,  own  and  operate,  are  radically  different  propositions  With  thr 
onr  the  city  should  do  nothing;  with  the  other,  it  could  hnrdlv  do  too  much. 

Electric  Plant  ia  Amsterdam 

The  City  Council  of  Amsterdam  has  voted  a  loan  of  $j.6t,t.ooo 
and  a  second  one  of  $r,to5.f*oo  for  building  a  plant  to  furnish 
electricity  for  lighting  and  motive  power  and  for  changing  the 
street  railway  to  electric  traction  The  contract  for  thr  building 
of  the  plant  has  as  yet  not  been  made.  The  steam  engines,  dyna 
mos.  and  the  installation  will  be  frrnished  by  German  and  Dutch 
manufacturers.  Particulars  of  the  cable*  will  he  pubtished  on 
July  t:  bids  to  be  delivered  September  t,  tonj 

Electric  (^position  for  New  York  Central 

In  the  denial  of  the  application  of  the  New  York  Central  Rail- 
road for  an  injunction  to  restrain  the  Buffalo  R:  Williantsvillr 
Electric  Railway  from  extending  its  lines  to  Rochester  the  mean* 
pursued  by  steam  railway  companies  generally  to  throttle  elec- 
tric competition  arc  again  brought  to  public  notice.  Some  time 
before  the  Pan  American  Imposition  a  company  was  organised 
to  htiild  an  electric  railway  between  Niagara  Falls.  Buffalo  ami 
Rochester,  the  promoters  planning  to  have  the  line  completed  in 
time  to  carry  passengers  to  the  fair  When  the  application  of  the 
new  company  came  before  the  railroad  commissioner*  the  Ticw 
York  Central  representative*  were  there  with  argument  upon 
argument  to  convince  the  commissioners  that  public  necessity 
did  not  require  the  construction  of  the  road  Hearing  after  hear- 
ing was  held,  and  the  proceeding*  draggrd  so  that  it  was  long 
after  the  exposition  had  closed  before  a  certificate  of  necessity 
was  granted  to  the  electric  railway  company.  At  the  hearing 
it  was  shown  that  the  New  York  Central's  service  was  not  satis- 
factory to  the  people  along  the  line,  and  that  the  territory  through 
which  its  lines  passed  did  not  have  the  service  that  it  required 
The  handwriting  was  there  upon  the  wall,  but  the  New  York 
Central  evidently  did  not  care  to  interpret  it.  The  new  company 
went  on  perfecting  its  plans,  and  finally,  after  much  deliberation, 
awarded  the  contract  for  construction.  The  New  York  Central 
however,  as  far  as  can  be  learned,  made  no  efforts  to  improve 
its  service,  having  confidence  that  the  new  road  would  not  be 


built.  And  this  confidence,  it  would  seem,  was  not  misplaced, 
for  so  far  construction  work  on  the  line  has  not  been  begun 
But  a  road  already  in  operation,  and  for  the  extension  of  whose 
lines  no  certificate  of  necessity  from  the  railroad  commissioners 
i*  required,  has  stepped  in  and  upset  the  calculations  of  the  New 
York  Central.  Now  the  New  York  Central,  it  would  seem,  in 
the  interval  between  the  granting  of  the  application  of  the  com- 
pany to  build  between  Niagara  Falls,  Buffalo  and  Rochester,  and 
the  announcement  by  the  Buffalo  &  Williamsville  Kleclric  Rail- 
way of  its  intention  to  extend  its  lines  to  Rochester,  had  time  to 
meet  the  demands  of  its  patrons,  and,  by  improving  its  service, 
win  them  over.  In  this  case  there  would  have  been  little  or  no 
necessity  for  the  extension  of  the  Buffalo  &  Williamsville  Rail- 
way. But  the  New  York  Central  did  nothing.  It  heeded  not  the 
experience  of  the  Boston  &  Albany  Railroad  and  other  com- 
panies, neither  did  it  profit  by  the  experience  of  the  New  York, 
New  Haven  &  Hartiord  Railroad.  who*c  policy  of  opposition  has 
resulted  in  the  projection  of  a  third-rail  syslem  that  will  parallel 
its  lines  for  twenty-seven  miles  out  of  New  York  City  and  which 
will  cut  very  materially  into  us  passenger  receipts. 

PERSONAL*  MENTION 


MR  HENRY  A  F.VF.RF.TT,  accompanied  by  his  wife  and 
daughter,  is  now  at  Yellowstone  Park.  Wyoming,  enjoying  a 
much-needed  rest. 

MR  F  W  KINMOL'TH  has  resigned  as  purchasing  agent 
-anti  superintendent  oi  the  Glens  Falls.  Sandy  Hill  fc  Fort  Edward 
Street  Railroad  Company,  of  {".lens  Falls,  N  Y.,  to  become  promi- 
nently identified  with  the  Niagara.  St.  Catherines  &  Toronto 
Railway,  of  Niagara  Falls,  Out 

MR.  B  F"  MI'RWIN  ha*  been  appointed  general  superintend- 
ent of  the  Cincinnati  Ik  F.astern  F.lcctric  Railway,  of  Cincinnati. 
Ohio,  and  will  have  charge  of  the  operation  of  the  road  Mr, 
Mcrwin  was  formerly  general  superintendent  of  the  Lake  Street 
Elevated  Railroad,  of  Chicago,  with  which  company  he  was  con- 
nected eight  years, 

MR  C,  N  DL'FFY.  who  has  occupied  the  position  of  auditor 
of  the  Chicago  City  Railway  Company  since  Sept.  I,  iftoo.  was 
elected  secretary  oi  the  company  tin  June  20  to  succeed  Mr.  F.  R. 
Greene,  resigned.  Mr.  Greene,  who  was  identified  with  the  com- 
pany for  a  number  tit  years,  has  recently  become  president  and 
general  manager  of  the  Chicago  Street  Car  Advertising  Com- 
pany, and  will  devote  his  entire  attention  to  that  concern  here; 
alter. 

MR.  JOHN  DENHAM,  of  the  Cape  Go\crnmcnt  Railways,  Cape 
Town,  South  Africa,  who  visited  America  last  year  and  inspected 
many  of  the  railway  and  lighting  plants,  recently  read  a  paper  on 
the  subject  of  electrical  engineering  in  Europe  and  America  before 
the  Cape  Town  Section  of  the  Institution  of  Electrical  Engineers 
Mr.  Dcnham  was  a  guest  of  the  American  Institute  of  Electrical 
Engineers  during  its  Buffalo  convention,  and  made  a  great  number 
of  friend*  among  American  engineers. 

MR  F  B.  ROCKWELL,  recently  appointed  general  manager 
of  the  Syracuse,  Lakeside  &  Baldwinsvillr  Railway,  of  Syracuse. 
N.  Y.,  although  a  young  man.  has  had  much  experience  in  street 
railway  work.  Mr.  Rockwell  aided  in  the  construction  of  the 
electric  railway  that  wa<  built  at  Scranton.  Pa.  in  1SR5  Prior  to 
that  lime  he  had  been  engaged  in  the  lighting  of  Scranton, 
WilkctbaTK  and  other  Pennsylvania  cities  Mr.  Rockwell  con- 
structed, among  other  electric  railway*,  the  Middletown  &  Goshen 
Railway,  thr  Athens.  vVavrrly  &  Sayre  Railway,  the  Staten  Island 
A  Midland  Railway  and  the  Richmond  Beach  Railroad.  He  was 
genera!  manager  and  president  oi  several  of  these  roads,  and  re- 
tired from  the  last  named  a  few  weeks  ago.  when  it  wa*  bought 
by  C.  H   Schwab,  of  the  United  States  Steel  Corporation. 

MR.  A  H  F'ORD,  who  for  several  years  has  been  gen 
eral  manager  of  the  New  Orleans  &  Carrollton  Railroad. 
Light  &  Power  Company,  of  New  Orleans,  La.,  will  shortly 
leave  the  company  and  become  confidential  man  in  the  broker- 
age and  private  banking  office  of  Isidore  Newman  Mr.  Ford 
will  take  the  place  c.f  Mr.  J  Newman,  who  will  go  to  New  York 
next  winter  to  open  a  New  York  branch  office  of  the  firm  of 
Isidore  Newman  Mr.  J.  Newman,  eldest  son  of  Isidore  New- 
man, has  been  the  head  of  the  office  under  his  father  since  the 
rcno^al  „f  Sidney  March  lo  New  York.  Mr.  Newman  has  also 
been  president  of  the  Carrollton  Company  since  the  Newman 
control  reorganized  the  system.  The  sale  of  the  Carrollton  sys- 
tem lo  thr  Pearson  syndicate  left  Mr,  Newman  in  position  to 
carry  out  his  desire  to  have  bis  oldest  son  establish  a  branch 
ohVc  in  the  great  financial  centre  of  the  country.  Mr.  H.  A. 
Davis,  superintendent  of  equipment,  is  made  acting  manager  of 
the  railroad  department  of  the  company. 
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Cklcafn  kcfandlor  Fare  Ordinance  Vetoed 

Mayor  Harrison,  of  Chicago,  has  vetoed  the  ordinance  requiring 
street  railway  companies  to  refund  fares  in  case  of  a  breakdown 
on  the  lines,  due  to  some  fault  of  the  company,  as  it  is  considered 
to  be  impracticable.  Thin  is  one  of  the  grandstand  measures 
advocated  by  local  politicians  solely  for  the  notoriety  which  comes 
to  those  engaged  in  the  agitation. 

Car-Ahead  Ordiaaace  Afala 

The  New  York  Aldermen  have  passed  another  car-ahead  ordi- 
nance, in  spite  of  the  fact  that  the  clamor  for  such  a  measure  has 
entirely  died  out.  When  the  original  ordinance  was  passed  it  was 
pointed  out  that  it  was  impracticable  and  could  not  be  enforced, 
but  the  wiseacres  who  are  always  ready  with  advice  as  to  how  other 
peoples'  business  should  be  conducted  insisted  upon  the  enactment 
of  such  a  law,  and  then  attempted  to  enforce  it.  Of  course  it  failed ; 
1  he  cases  were  thrown  out  of  court,  and  the  Manhattan  statesmen 
were  compelled  to  start  all  over  again.  They  have  presented  and 
passed  an  ordinance  that  is  supposed — by  them,  at  least— to  be 
effective.  We  do  not.  however,  expect  that  this  measure  is  going 
to  work  any  great  change  in  New  York  transportation  service 

The  Pravideace  Strike 

The  latest  developments  in  the  l'rovidencc- I'awtticket  street  rail- 
way strike  arc  in  keeping  with  the  events  that  have  marked  the 
struggle  from  the  beginning,  It  now  appears  that  the  legal  advisers 
of  the  employees  opposed  the  action  of  the  men  in  going  on  a  strike, 
pointing  out  to  them  that  the  legal  status  of  the  case  they  pro- 
posed  to  present  fur  the  consideration  of  the  Attorney-General  of 
the  Slate,  tinder  the  10-hour  law,  would  not  be  affected  by  their 
continuing  in  the  service  of  the  company  pending  a  decision;  in 
facta  he  urged  ti|ion  them  the  necessity  of  fortifying  their  position 
with  the  business  men,  by  refraining  from  all  acts  that  would  injure 
trade.  Thin  warning  was  not  heeded,  however,  and  now  after  five 
weeks  of  struggle,  trial,  suffering  and  disgraceful  scenes  the  men 
have  decided  to  return  to  work  at  the  same  rates  of  wages  and  on 
the  same  terms  that  they  enjoyed  before  the  strike. 

Mountain  Railways 

The  Swiss,  with  that  keen  appreciation  of  practical  business  that 
is  almost  a  natural  characteristic,  have  gone  more  often  ami  more 

\ •    ly.'.i  tin-     >  1 1  - 1  r  i : ' .  n  I     il    I . .  j  ,:|  1 1  ,»i:t    r  ■»■!»., s>  '.hall  any 

other  people.  Although  no  small  amount  of  pioneer  work  in  that 
line  was  done  in  this  country,  interest  in  it  seems  in  jajfjfj  measure 
absent,  and  comparatively  little  has  been  accomplished  of  late  years 
Each  season,  however,  sees  the  mountainous  States  awakening  to  a 
more  lively  interest  in  the  possibilities  of  summer  travel,  and 
mountain  railways  arc  no  unimportant  feature  of  the  game.  The 
■  1 1  el  pioneer  Mount  Washington  road  has  done  a  land-office  busi- 
ness, and  yet  there  are  scores  of  better  opportunities  for  moun- 
tain roads  than  that  furnished  by  the  famous  New  Hampshire  peak, 
lor  Ike  weather  there  is  notoriously  uncertain  and  the  season  is 

short.  But  there  are  not  a  few  mountain  resorts  in  which  a  rack 

road  would  prove  a  great  attraction  and  large  money  earner. 
Oftentimes  a  rack  system  is  not  needed,  as  in  the  famous  Mt.  Lowe 
Railway  near  Los  Angeles.  Cal .  w  hen-  a  trolley  line  is  terminated 
hy  a  rahle  incline  of  moderate  length.  In  this  instance  electric 
power  is  taken  from  a  branch  of  the  long  transmission  line  from 
Redlands  to  Lo s  Angeles,  and  llie  use  of  electrical  power  in  general 
makes  the  operation  of  the  mountain  r'  ads  comparatively  cheap  and 
simple.  Of  course,  the  engineering  for  the  roadbed  is  no  joke,  but 
it  the  peak  gives  a  really  fine  VICW.  even  costly  construction  will 
f;ei|uetitly  prove  a  paying  investment  There  arc  those  who  posi- 
tively revile  all  mountain  roads  as  Philistine  and  dealers  of  natural 
scenery,  but  there  seems  to  lie  no  good  reason  why  the  young  ami 
athletic  should  have  a  monimolv  of  mountain  views.  Besides  the 
oM  trails  are  still  open  to  those  who  prefer  to  do  their  own  climb- 
ing, and  nn  one  will  grudge  the  objectors  free  space  to  walk  if  they 
do  not  rare  to  ride  America  will  timet  perhaps  furnish  a  parallel 
to  the  ltingfratt  Railway,  now  under  con«trtictirin.  for  the  greater 
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American  peak]  have  no  near  views  like  those  furnished  by  the 
Alps,  but  there  are  certainly  many  cases  more  encouraging  from  a 
financial  standpoint. 

Akin  to  mountain  road*  in  function  are  those  roads  which  are 
deliberately  built  to  accommodate  summer  or  winter  resident*.  We 
have  often  wondered  why  this  held  has  not  been  more  actively  and 
thoroughly  worked.  The  key  to  the  solution  oi  such  problems  ui 
railroading  is  cheap  construction.  The  earning  capacity  is  often 
very  great  for  a  short  season,  but  it  stops  almost  short  at  a  definite 
time,  and  the  road  must  earn  dividends  in  whatever  time  is  avail- 
able. There  is  no  more  reason  for  building  such  a  road  along 
ordinary  mtcrurban  lines  than  there  is  in  building  a  summer  hotel 
as  it  it  were  to  do  a  metropolitan  business.  The  whole  subject  of 
light  railways  has  been  generously  neglected  in  American  practice, 
as  we  have  often  had  occasion  to  remark,  although  from  the  view- 
point o[  rural  traffic  it  is  by  no  means  unimportant.  If  a  road  can 
be  built  and  equipped  fof  fjtooo  or  Sio.uoo  a  mile,  it  Standi  an  ex- 
cellent chance  of  paying  where  an  ordinary  road  would  fail,  and 
on  even  earnings  the  cheaper  line  will  be  much  the  better  invest- 
ment. It  is  ceriain  that  in  many  tttmmcf  resort •>  electric  roads 
could  be  made  thoroughly  profitable.  The  only  serious  objection  to 
their  construction  would  be  on  the  part  of  those  who  use  the  roads 
for  driving,  but  the  coming  of  the  automobile  has  already  made 
driving  in  many  districts  unpleasant  and  dangerous,  and  automo- 
biles certainly  have  no  rights  that  electric  roads  are  bound  to 
respect. 

Electric  Terminal  Sy«lem 

We  have  already  referred  to  the  very  important  discu— i"ii  of  the 
New  York  Central  terminal  situation  by  Mr.  Arnold,  but  there  are 
a  few  more  points  in  this  valuable  contribution  to  which  we  wish  to 
call  attention  at  this  time.  The  more  one  studies  this  report  the 
more  favorable  is  the  impression  produced  by  the  thorough  and 
business-like  tests  there  recorded  Guessing  at  the  data  in  such  a 
serious  problem  is  very  uncertain  business,  and  the  first  step  toward 
results  is  to  make  a  searching  investigation  as  to  the  fundamental 
fact*.  This  Mr.  Arnold  was  enabled  to  do,  and  the  data  thus  se- 
cured are  of  great  importance  in  the  art. 

In  a  general  way  the  facts  arc  not  widely  different  from  what 
would  have  been  predicted  on  theoretical  grounds.  The  compari- 
sons instituted  between  several  plans  for  the  distribution  of  power 
were  immensely  instructive,  and  perhaps  the  most  striking  thing 
about  them  was  the  exceedingly  good  show  ing  made  by  the  storage 
battery  as  a  sub-station  auxiliary,  It  has  taken  a  good  many  years 
of  hard  work  to  bring  the  battery  to  its  present  condition,  but  the 
time  has  come  when  it  has  made  an  important  place  for  itself 
wherever  it  has  a  fair  chance.  Without  some  small  safeguard  the 
transmission  of  power  to  sub-stations  from  a  single  generating 
plant  is  a  rather  precarious  business,  when  one  considers  the  dis- 
astrous results  of  a  tie-up.  We  are  sorry  in  this  connection  that  the 
case  of  two  quite  independent  generating  stations  was  not  con- 
sidered for  the  sake  of  completeness.  Although  the  aggregate 
power  demanded  for  the  work  under  immediate  consideration  was 
rather  small,  a>  railway  power  goes,  we  are  more  than  half  in- 
clined to  think  that  an  examination  of  the  case  in  its  broader  aspects 
would  have  shown  that  there  was  something  still  to  be  said  for 
distributed  stations  as  against  transmission  to  sub-stations  with 
rotaries.  For.  in  spite  of  the  thoroughness  of  Mr  ArnoId"s  work, 
we  must  still  remind  our  readers  that  there  is  in  the  discussion  of 
the  application  of  electricity  to  terminal  working  a  broader  problem, 
which  in  this  instance  was  left  quite  untouched.  The  mere  re- 
placement of  steam  by  electric  locomotives  is  a  makeshift,  im- 
proving the  situation  in  the  tunnel,  it  is  true,  but  not  applying 
electric  traction  to  its  most  important  uses.  The  reorganization  of 
the  entrance  of  traffic  into  the  metropolis  ought  to  imply  a  full  and 
adequate  development  of  the  suburban  system.  With  this  worked 
out  by  the  methods  of  modern  electric  traction,  the  whole  situation 
changes.  It  is  a  big  problem  in  the  technique  of  electric  railroading, 
not  merely  the  substitution  of  one  motive  power  for  another. 
When  finally  worked  out  it  will  probably  involve  a  complete  and 


radical  change  in  the  svhole  method  of  operation,  the  results  differ- 
ing from  the  prc-cnt  system  as  decisively  as  does  this  from  dial  in 
use  before  the  days  of  the  telegraph.  Of  course,  such  deep  seated 
changes  are  not  in  the  least  necessary  to  the  adoption  of  electric 
motive  power  in  the  tunnel,  but  they  lie  along  the  line  of  improve- 
ment, and  while  they  may  be  put  off  for  a  while  they  arc  bound  to 
come  sooner  or  later.  Meanwhile  we  may  be  thankful  that  the 
study  of  the  lesser  problem  has  led  to  favorable  results. 

Steam  Railroad*  Must  Make  Connections  with  Electric  Line* 

The  opinion  of  the  Court  of  Appeals  of  New  York,  which  was 
prepared  by  Justice  Haight,  and  in  which  his  associates  fully  con- 
curred, defines  the  legal  rights  of  electric  railway  companies  to 
compel  steam  railroads  to  make  connections  and  interchange  freight 
busines*  with  the  electric  lines,  and  confirms  absolutely  the  right  of 
the  elettric  companies  to  compel  such  connections.  The  decision 
will  have  a  far  reaching  effect  upon  the  development  of  interurban 
lines  for  freight  service  in  New  York,  as  it  will  open  up  an  exten- 
sive field  and  afford  connections  of  great  value. 

In  the  cue  under  consideration  an  effort  had  been  made  to  com- 
pel the  Koston  &  Maine  Railroad  to  make  connection  with  the 
Stillwater  &  Mechanicville  Street  Railway  Company,  which  i*  an 
electric  trolley  line  controlled  by  the  Hudson  Valley  Railway  Com- 
pany. The  steam  railroad  officials  contended  that  the  law  did  not 
authorize  the  court  to  compel  them  to  work  in  conjunction  with  the 
electric  line  and  permit  the  latter  to  use  their  system,  Justice 
Haight,  however,  decided  that  the  electric  companies  have  this  right 
under  the  Railroad  Law  of  1H90.  and  he  very  clearly  defines  the 
relative  positions  of  electric  and  steam  roads  under  this  act. 

The  decision  takes  the  broad  ground  that  the  public  good  requires 
t lie  utmost  extension  of  the  application  and  utilization  of  every 
improvement  in  transmutation,  and  that  the  use  of  improved 
methods  should  be  encouraged.  "The  provisions  of  the  statute 
authoring  the  courts  to  compel  connections  or  the  intersections  of 
tracks  between  railroads,  to  our  minds,  was  intended  to  promote 
the  public  interests  independent  of  that  of  the  railroad  companies. 
Traveler!  and  the  distributors  of  merchandise  and  freight  have  the 
r ■- 10 1 1 1  to  make  use  of  all  the  facilities  provided  for  in  the  articles  of 
incorporation  and  the  provisions  of  the  statute  pertaining  thereto 
in  the  ( 1  11  im  t  of  their  husin  s  "  Thi  :  I  1  courl  thinks,  is  ma  le 
clear  by  the  provisions  of  the  statute  which  require*  that  all  rail- 
road corporations  whose  roads  arc  or  shall  be  intersected  shall  re- 
ctnc  from  each  other  and  forward  to  their  destination  all  goods, 
merchandise  and  other  property  intended  for  points  on  their  re- 
spective roads  with  die  same  despatch  and  at  the  same  rate  of 
freight  not  exceeding  the  local  tariff  rate. 

The  court  next  reviews  the  several  laws  relating  to  the  establish- 
ment and  management  of  railroads,  and  discusses  their  bearing 
upon  the  present  case.  In  construing  these  statutes  the  opinion 
says:  "It  does  not  become  us  to  shut  our  eye*  to  the  purposes 
sought  10  lie  accomplished  or  the  discoveries  that  have  been  made 
and  the  improvements  accomplished  in  the  transportation  facilities 
of  the  country  in  recent  years."  It  is  pointed  out  that  while  the 
great  steam  railroad  systems  extend  across  the  continent,  and  have 
become  the  great  arteries  of  trade,  it  has  not  been  considered 
profitable  or  practical  for  steam  roads  to  be  extended  to  every 
village,  hamlet  or  productive  district  in  the  country,  and  that  com- 
munication with  many  of  these  points  is  now  being  established  by 
means  of  electric  roads  The  court  recognizes  the  advantages 
which  the  farmer,  the  mill  owner  and  the  vendor  of  merchandise 
in  distant  places  will  enjoy  because  of  their  ability  to  reach  the 
steam  railroads,  and  througn  them  the  great  markets  of  the  larger 
cities.  The  advantages  arising  from  this  arrangement  are  not  con- 
fined to  the  patrons  of  the  electric  road  but  will  be  enjoyed  by  the 
steam  roads  themselves,  a*  they  will  thus  be  afforded  an  excellent 
feeding  and  distril  tiling  system  with  points  which  they  could  not 
otherwise  conveniently  reach. 

Another  point  of  special  Importance  to  the  street  railway  in- 
dustry which  is  touched  upon  in  the  opinion  is  the  confirmation  of 
the  right  of  street  railways  to  operate  cars  loaded  with  merchan- 
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di«c  and  freight  over  street  surface  lines.  Tin-  court  holds  thai 
while  it  may  c  necessary  to  provide  additional  regulation!  by 
statute  or  ordinance  limiting  the  time  in  which  cars  of  this  charae 
ter  should  lie  permitted  to  run  over  street  surface  railroads,  cspc 
cially  in  vines  and  large  ullages,  tJir  legal  right  to  do  so  is  cer- 
tainly vested  in  street  railway  companies.  a«  was  established  by  the 
ruling  of  the  Court  of  Appeals  In  the  ease  01  De  Grauw  against  the 
Long  Island  Kailway  Company 

Altogether,  the  decision  is  an  important  one  in  every  respect 
as  11  puts  tlie-  electric  railway  companies  of  this  class  in  New  1  ork 
upon  exactly  the  same  footing  a*  the  steam  lines,  ami  enables 
them  to  compel  recognition  of  their  rights,  which  has  long  cen 
denied  them  Just  what  11  tlucncc  the  decision  will  have  outside 
the  Stale  is  hard  to  forecast.  The  opinion  deals  with  a  concrete 
case  and  not  with  an  abstract  proposition,  but  there  can  be  no 
doubt  that  the  attitude  of  this  eminent  legal  authority  will  pro- 
duce a  profound  impression  on  the  judiciary  through  >ut  the 
country. 

Starare  Batteries  for  Seiall  Road* 

The  use  of  storage  batteries  on  a  large  scale  in  coniu-ciion  with 
railway  power  stations  has  now  become  so  familiar  that  a  siujsrrs- 
tion  of  their  usefulness  in  smaller  plants  seems  almost  needless 
and  yet  there  are  radical  differences  involved  in  the  mere  question 
of  size.  The  storage  battery,  which  has  now  just  attained  its  ma- 
ority.  has  had  in  many  respects  a  peculiarly  chcekcud  career  No 
electrical  intention  was  ever  given  a  more  enthusiastic  welcome 
and  none  was  better  advertised,  ami  yet  it  has  taken  years  for  it 
ti>  win  Us  present  stable  place.  Heavy  depreciation  has  been  the 
hoodoo  to  which  its  evil  fortunes  must  be  charged,  and  not  mini 
bitter  experience  had  taught  the  immense  importance  of  solidity  and 
-ound  mechanical,  as  well  as  electrical  design,  w  as  the  spell  broken 
For  years  a  fetish  was  made  ol  extreme  lightness  to  the  sorrow  of 
ill  concerned,  but  experience,  though  a  costly  instructor,  is  thor- 
'>ugh.  and  the  lesson  of  sound  design  was  finally  learned  Of  the 
place  which  the  flattery  has  now  earned  there  is  little  need  to  speak 
in  general  terms,  but  it  is  certainly  a  fact  that  the  small  roads 
which  can  most  iK-ncfil  from  il  are  somewhat  slow  in  taking  due 
advantage  ol  their  opportunity. 

I  he  principles  that  govern  the  problem  of  successful  batterv  in- 
stallations are  really  very  simple  An  electric  railway  power  sia- 
tion  finds  itself  possessed  of  a  thoroughly  lad  load  factor  Its 
load  is  fluctuating  from  morning  till  night,  and  on  the  average 
' s  far  Ulow  the  capacity  of  its  engines  and  dynamos  The  result 
1-  an  enormously  wasteful  use  of  steam,  great  inefficiency  in  the 
dynamos  and  a  resulting  very  high  cost  of  power-  high  enough, 
when  based  on  the  mere  cost  of  production— still  worse  when  one 
considers  the  fixed  charges  and  depreciation  011  the  needle-sly  targe 
plant. 

In  small  systems  the  cost  of  power  is  generally  high  even 
under  the  most  favorable  circumstances,  and  when  the  conditions 
are  aggravated  by  a  very  low  load  factor  the  case  is  far  worse 
Now  the  lattery  ought  to  be  able  to  relieve  such  a  condition,  and 
«o  in  tact  it  does  In  cases  which  have  actually  come  under  0111 
observation  the  effect  of  the  battery  has  been  not  only  to  reduce 
the  fluctuations  of  power  at  the  prime  mover  to  about  jo  per  cent 
of  their  former  value,  but  to  raise  the  general  load  factor  by  be- 
tween jo  per  cent  and  40  per  cent.  This  latter  feature  of  bat- 
tery practice  is  the  important  one  from  the  standpoint' of  economy, 
although  the  checking  of  the  fluctuations  doubtless  has  a  good 
effect  on  repairs.    Of  course  power  delivered  through  the  battery 

subject  to  losses  incurred  therein,  so  that  taking  the  battery 
efficiency  at  75  per  cent  all  energy  delivered  via  the  battery  cosis 
011  the  line  a  third  more  than  that  delivered  directly  Even  so. 
since  in  a  well  planned  plant  the  battery  will  handle  only  say  half 
the  total  output  in  kilowatt-hours,  the  gross  effect  of  the  l.e-ses  in 
the  battery  will  be  to  raise  the  total  cost  of  power  by  perhaps  to 
per  cent  to  15  per  cent,  while  the  saving  effected  by  the  improved 
l«  ad  factor  is  likely  to  be  .to  per  cent  to  50  per  cen: 

The  net  result,  therefore,  is  a  considerable  saving  which  is 
relatively  greater  in  small  stations  than  in  large  ones,  and  the 


general  effect  on  the  regulation  of  the  system  is  most  beneficial. 
Of  course  a  battery  equipment  costs  money,  but  on  the  other  hand 
it  largely  increases  the  capacity  ol  the  station,  which  increase 
should  be  set  off  against  its  cost.  And' now  comes  the  ever  present 
question  of  depreciation  We  have  never  quite  understood  why 
roads  which  have  never  in  their  history  charged  off  one  cent  for 
the  depreciation  of  their  power  station  apparently  should  grow  sud- 
denly squeamish  over  a  battery,  But  granting  that  they  ought  to 
be  punctilious  in  reckoning  with  depreciation,  the  annual  saving 
which  can  be  effected  by  a  skilfully  planned  battery  auxiliary  is 
enough  to  pay  mtcrcsi  011  the  investment,  and  to  allow  for  replac- 
ing the  plates  annually  with  a  large  margin  over  (or  profit.  And 
even  the  most  hardened  enemy  of  the  storage  batterv  could  scared) 
protest  that  due  allowance  for  depreciation  had  not  thus  been 
made.  A  battery  of  ample  site,  carefully  installed  and  given  p.<  per 
attention,  has  a  considerably  lower  depreciation  than  is  allow,  d  u 
by  iHipitlar  fancy,  based  on  automobile  practice.  Itut  good  care 
mist  be  regarded  essential,  and  when  a  railway  plant  pats'  in 
a  battery  it  behooves  the  management  to  see  that  there  is  some 
body  available  who  has  some  practical  knowledge  01  its  linuta 

[lulls 

Storage  batteries  are  not  yet  fool-proof,  and  a  large  proportion  of 
the  troubles  which  have  come  to  them  arc  due  to  l.-ck  of  ordinary 
care  in  their  management. 

It  would  be  an  excellent  thing  if  some  of  our  technical  schools 
would  make  a  point  .if  giving  good,  sound,  practical  instruction  in 
modern  battery  practice,  so  that  a  Iwdy  of  trained  men  would  in 
,  b  w  years  he  available,  who  would  understand  butteries  and  uc 
able  to  put  them  to  tne  best  use.  At  present,  special-is  in  this  .me 
;:rc  painfuiiy  rare. 

Parsons'  Bridge  Terminal  Relief  Plea 

The  plan  proposed  by  Chief  Engineer  Parsons,  of  the  Rapid 
Transit  Com  mis  si  on ,  for  providing  adequate  transportation  facili- 
ties between  New  York  and  Brooklyn,  and  relieving  the  present 
crush  at  the  bridge  terminal,  is  m  many  respects  a  radical  de- 
part  UK  from  ihe  lines  along  which  other  investigators  have 
sought  relief.  Il  is  proposed  to  lower  the  grade  of  the  western 
approach,  to  open  communication  with  the  other  bridges  to  the 
north  for  trains  by  means  of  a  subway,  to  provide  a  similar  tunnel 
running  southward  through  Nassau  Street  lor  the  trolley  cars, 
and  to  erect  a  inumcii  :il  building  on  the  site  of  the  existing 
station. 

The  details  of  this  plan,  as  represented  in  Mr.  Parsons'  report  to 
the  Rapid  Transit  Commission,  are  given  elsewhere  in  this  issue. 
As  compared  with  the  reports  of  other  experts  who  have  studied 
the  problem,  il  must  be  admitted  that  the  Parsons  plan  is  much 
more  comprehensive  ami  complete,  that  it  makes  grealer  pro- 
vision for  future  development  of  traffic  between  New  York  and 
Brooklyn,  and  that  it  not  only  relieves  the  dangerous  congestion 
of  traffic  at  the  bridge,  but  it  eliminates  another  great  defect  by 
providing  lor  subway  connections  and  ixten-ioiisiiisu.nl. >i  placing 
obstructions  m  the  iorm  of  additional  elevated  structures  in  the 
alrcad)  crowded  .'...vit  >\>r.  -r-<'-  It  ib.es  this  however,  al 
great  expense,  involving  increased  cost  of  construction,  great)  r 
time  consumed  111  construction,  anil  a  protracted  interference  with 
th(  bridge  traffic  during  the  period  of  construction  These  ob- 
jection! were  serioii-ly  considered  by  the  Board  of  Experts,  which 
reported  on  this  subicct  some  time  ago.  and  whose  recommenda- 
tions formed  the  ground  work  (or  subsequent  plans  The  Board 
tiled  to  keep  the  cost  down  to  such  a  point  that  the  city  debt  limit 
would  not  siainl  111  the  way  of  the  project,  to  keep  the  time  of  con 
-miction  down  to  the  lowest  possible  limit,  to  begin  to  pro- 
duce relief  even  before  the  construction  was  completed,  and. 
finally,  to  |M-rmit  practically  no  interference  with  the  use  of  the 
bridge  These  are  all  very  ini|Kirtant  considerations  and  must  be 
taken  into  account  before  any  practicable  plan  can  be  evolved.  Il 
should  be  explained  that  Mr  Parsons  report  was  not  intended  as 
a  filial  plan,  hut  rather  as  a  series  of  suggestions  indicating  lines 
along  which  the  chief  engineer  of  the  Rapid  Transit  Commission 
considered  relief  could  Itcst  he  obtained. 
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Recent  Improvement*  on  the  Schuylkill  Valley  Railway 


A  handsome  new  |mi»it  station  has  jn*l  Ix'cn  completed  by  the 

Schuylkill  Valley  Traction  Company,  ai  Cnllegcvitte,  I'a.  The 

road  run<  from  Chestnut  Hill.  Philadelphia,  to  Sanatoga,  ami  the 
Cotlcgcvillc  power  lu.n-i  supplies  the  portion  <>f  the  road  wc*t  of  it, 
which  has  Iwcti  open  hut  a  chart  I  inn-,  ami  easterly  .is  far  as  Noc- 
ristown.  The  present  equipment  consists  of  two  direct-connected 
lints,  having  a  normal  output  of       kw  each,  Imt  ihc  building  is 


FRONT  VIEW  OF  NEW  CAR  HOUSE 


heater,  made  by  Warren  WebstCT  tt  Co,  of  Camden,  N.  J.  The 
staeii  is  made  of  steel  ami  is  self  supporting.  It  is  placed  near  the 
eenlef  of  the  boilcf  house,  and  is  125  ft.  high. 

t  he  two  direct  o  tineclcd  mil*  installed  consist  of  crn*s-com- 
ptHintL  condensing  cngWKS.  direct-connected  to  too  kw.  555- volt 
compound  generator*.  The  engines  are  fiiruished  by  the  Penn- 
sylvania Iron  Works,  of  I'htladi  Iphia,  ami  are  of  750  hp  each,  at 
a  speed  of  luo  r  p.  in  The  generators  arc  from  the  Wcstinghousc 
Klecinc  &  Manufacturing  Cnwpawy,  of  Pittsburgh,  I'a..  which 

concern  also  furtiisbcil  ihc  swiichhiwird.  This  consists'  of  standard 
railway  panel*,  and  i>  placed  at  one  »ide  of  the  room,  where  space 
is  allow  ill  for  increasing  It*  capacity  hy  the  addition  of  extra 
panels,  as  the  power  station  equipment  is  ci>mpleled. 

The  new  Trappt  it  Limerick  section  of  the  Schuylkill  Electric 
Traction  Company's  system  has  recently  Inch  opened,  and  is  a  very 


THE  NEW  POWER  STATION 


intended  for  fixe  such  units,  and  il  is  expected  that  the  present 
capacity  will  he  increased  in  the  near  future. 

The  power  station  is  hut  a  few  hundred  yards  from  the  tracks, 
and  is  located  near  the  hank  of  I'crkiomcii  Creek,  from  which  water 
for  lmth  bnfler  ami  condensing  purposes  is  obtained.  The  building 
consists  of  two  distinct  .seciiinis.  One  for  the  engines  ami  one  for 
Ihc  boiler,  the  engine  room  being  considerably  Ihc  higher  Path 
parts  of  the  building  have  peaked  r<«nf..  The  walls  of  the  engine 
room  are  strengthened  by  lattice  columns,  w'hich  sU[i]Mirl  girders 
carrying  the  track  for  a  traveling  cranevvhich  spans  the  entire  room. 
This  crane  has  a  capacity  of  j,*.  tons,  and  was  bmli  by  the  Reading 


INTERIOR  OF  ENGINE  ROOM 


Crane  &  Iron  Works.  The  lloor  of  the  engine  riHiin  is  of  concrete 
resting  upon  corrugated  iron  arches  supported  from  1-hcanis.  The 
roofs  arc  made  of  steel  trusses  covered  with  slate.  Both  sections 
nf  the  poaref  station  arc  therefore  slrirlly  iirepnsuf  The  equip- 
ment sr.  far  installed  is  placed  near  the  front  of  the  building,  taking 
up  about  two-fifths  of  the  space  available.  In  the  boiler  room  is 
a  battery  of  four  Heine  boilers  of  jno-hp  capacity,  placed  in  one 

row  on  the  side  of  the  room  nearest  the  engine  r  11     The  fl.mr 

of  the  engine  mom  is  considerably  higher  than  that  of  the  Imilcr 
room,  so  that  the  steam  piping  is  Carried  from  the  tops  nf  the  hollers 
underneath  the  engine  room  floor  to  the  cylinder*.  Three  Siniih- 
Vaile  feed  pumps,  made  by  the  Slilvvcll-Bicrcc  &  Smith  Vailc  Com- 
pawys  of  Dayton,  Ohio,  are  iis(-d.  and  one  Webster  fctd-wakr 


handsome  example  of  slandaril  inleriirban  railway  construction 
through  a  rather  thickly  settled  country.  Nearly  all  the  route  is 
laid  out  following  the  country  roads,  and  in  but  one  or  two  places 
is  the  track  placed  OH.  the  toinpaiiy's  own  right  of  way.  This 
section  of  Pennsylvania  i«  oi  an  undulating  nature  and  some  very 
sleep  grade*  are  encountered  on  the  way.  One  of  the  steepest  of 
these  is  about  1.1  per  cent,  a  short  distance  from  Collcgcville,  and 
therefore  mar  the  power  Maiion 

The  o[m  e  ing  of  this  section  of  the  line  has  made  it  possible  to 
operate  through  cant  beiween  t  besiiiut  Hill  and  Sanatoga,  and 
nineteen  semi  convertible,  double  truck  tntcrurhan  cars  have  been 


INTERIOR  OF  BOILER  ROOM 

purchased  from  the  J.  l>.  Brill  Company,  of  Philadelphia,  for  this 
purpose.  T  hese  car*  have  a  .50  ft  K  in.  body,  anil  are  41  ft.  over  all. 
They  are  H  ft.  <>  m>.  wide,  the  gage  nf  the  track  being  5  ft.  2"j  ins. 
The  cars  are  eipiipisrd  wilh  four  K.  1000  motors,  mounted  on 
Hull  J7-<>  high-speeil  truck*,  and  have  Brill  sand  boxes  and  (Tiri*- 
Icnsrn  air  brakes  with  motor-driven  compressors.  TTie  car*  will 
seat  forly  four  passengers,  the  seats  being  made  by  the  L'uited 
Stales  Railway  Supply  Company  They  are  of  the  walk-over 
pattern,  covered  with  rattan.  There  are  no  grab  handles  at  the 
corner*  of  the  backs  of  the  seats,  but  bold  strap*  from  a  rod  near 
the  transom  are  used  in  the  same  manner  as  in  ordinary  city  ser 
rice.  Tin'  sattC  car  cvpupmeni  is  to  lie  used  in  both  summer  and 
winter,  the  rem!  convertible  feature  being  very  popular  wilh  the 
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management.  The  Brill  semi-convertible  ear  ha*  a  double  sash, 
both  upper  and  lower  sash  sliding  into  a  receptacle  in  the  roof  when 
the  car  is  open  and  giving  as  much  open  space  above  the  natttfl 
ger's  elbow  as  can  be  obtained  by  any  ordinary  cross-bench  open 
car.  In  the  summer  months  when  the  windows  are  open  smoking 
will  he  allowed  on  the  three  rear  seats  on  each  side  of  the  aisle, 
the  Mine  as  in  regular  open  car  work.  International  registers 
are  used. 

The  road  is  single  track  throughout,  with  turnouts  every  five 
minutes;  it  is  possible  to  run  cars,  therefore,  on  ten-minute  head- 
way, and  at  present  the  Sunday  and  holiday  traffic  requires  that  ttii> 
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be  done.  At  other  times  a  twenty-minute  headway  is  made.  The 
Ramsay  block  signal  system,  made  by  Williamson  &  Co  ,  Allegheny, 
Pa.,  is  employed.  With  the  exception  of  some  9-in.  girder  rail, 
which  is  laid  in  the  streets  and  towns  through  which  the  road 
pa  suet,  the  track  is  composed  of  75-lb.  T-rail  with  Continuous  joints. 
The  bonding  ■$  all  done  by  protected  rail  bonds. 

In  addition  to  the  new  power  station,  a  handsome  new  car  house 
has  been  built  on  the  outskirts  of  Norristown.  Considerable  prop- 
erty is  owned  here  by  the  company,  and  the  capacity  of  this  car 
house,  which  is  now  seventy-five  cars,  may  easily  be  doubled,  as  the 
house  is  set  so  far  back  that  a  long  approach  of  track  is  necessary 
to  reach  it.  If  found  desirable  these  yard  tracks  may  he  covered  in 
by  building  the  ear  house  forward.  The  building  is  built  of  brick, 
and  all  of  the  car  tracks  entering  it  have  pits  their  full  length,  the 
rails  being  supported  on  stringers  resting  on  brick  piers.  Complete 
repair  shop  facilities  have  been  placed  in  the  car  house  as  well  as 
accommodations  for  the  men,  superintendents,  etc  The  various 
divisions  of  the  shops  arc  separated  by  steel  rolling  doors,  made  by 
the  Kinnear  Manufacturing  Company,  of  Columbus.  Ohio,  so  that 
danger  from  fire  is  eliminated  as  far  as  possible. 

The  Schuylkill  Valley  Traction  Company  is  controlled  by  the 
I'nited  Power  tt  Transportation  Company,  of  Philadelphia,  of 
which  John  A.  Rigg  is  president,  and  F  L.  Fuller  general  manager. 
The  superintendent  of  the  Schuylkill  Valley  road  is  George 
Hocger. 

 »*M  

Terms  for  a  Second  Tunnel  Between  New  York  and 
New  Jersey  Approved 

The  Rapid  Transit  Commission  has  passed  the  application  of  tin- 
New  York  &  New  Jersey  Railroad  for  a  franchise  to  build  an 
underground  road  from  a  terminal  in  Christopher  Street  to  Morton 
Street,  to  connect  with  the  tunnel  which  it  is  budding  under  the 
North  River,  ami  through  which  the  North  Jersey  Street  Railway 
Company  will  operate  into  New  York. 

It  has  been  decided  to  give  the  company  a  franchise  in  perpetuity, 
the  right  being  reserved  to  readjust  the  rental  charges  every  twenty- 
five  years.  The  tunnel  will  lie  less  than  a  mile  long  and  the  com- 
pany will  pay  50  cents  a  linear  foot  of  single  track  for  the  first  ten 
years  and  $1  a  foot  the  next  fifteen  years,  A  payment  not  asked  (of 
from  the  Pennsylvania  Railroad  for  its  franchise  into  the  city  has 
been  imposed  upon  the  New  York  &  New  Jersey,  which  will  be  re- 
quired to  pay  .1  per  rent  of  the  gToss  receipts  for  the  New  York  end 
of  the  railroad  for  the  first  ten  years  and  5  per  cent  for  the  following 
fifteen.  The  annual  payments  for  the  first  ten  years  will  lie  $t4..t86. 
and  for  the  second  period  of  fifteen  years,  $js,.t\j.\.  and  the  total 
revenue  for  the  twenty-five  years  from  the  franchise  will  be  nearly 
Sjjo.ooo.  The  franchise  now  goes  to  the  aldermen  for  approval. 


The  strike  of  the  employees  of  the  Cnion  Traction  &  Electric 
Company  has  l>een  declared  off.  and  as  many  of  the  men  will  re- 
turn to  work  as  can  be  utilized  by  the  company  The  old  rate  of 
wages  and  the  old  regulations  will  remain  in  force.  The  men  gain 
nothing.  The  union  loses  everything.  The  employees  who  went 
out  have  suffered  ci/iisiilerably.  as  they  received  very  little  financial 
assistance,  and  many  of  the  old  men  will  base  to  look  elsewhere  for 
employment,  as  the  company  will  not  dismiss  the  new  hands  taken 
on  during  the  strike.  F.icr  since  the 
scenes  of  disorder  and  violence  were 
enacted  that  have  been  reported  in 
part  in  the  Stkkkt  Railw  ay  Joi/hnm. 
front  week  to  week,  the  more  experi- 
enced leaders  have  realized  that  their 
case  was  hopeless,  and  at  a  meeting  of 
the  union,  in  Providence.  Saturday,  it 
was  voted  to  declare  the  strike  off. 
The  vote  in  favor  of  ending  the  mat- 
ter is  said  to  have  been  141  to  4;.  The 
members  of  the  union  who  come  Irom 
Pawtucket  participated  in  the  meet- 
ing, and  in  the  main  cast  their  ballots 
■11  favor  of  continuing  the  strike.  After 
the  meeting  had  adjourned  the  Paw- 
tucket men  held  another  meeting.  At 
this  gathering  a  ballot  was  taken,  and 
by  a  vote  oi  41  to  10  it  was  derided  to 
remain  on  strike.  This  action,  it  was 
stated,  was  due  to  a  considerable  de- 
gree to  Pawtucket  dissatisfaction  with 
the  management  oi  the  Providence 
union,  as  well  as  with  the  action  of 
many  of  the  member!  in  returning  to 
work.  The  Pawtucket  men  by  refusing  to  abide  by  the  decision  oi 
the  union  placed  themselves  outside  the  organization.  The  future 
action  of  the  Paw  tucket  men  will  necessarily  be  outside  of  any- 
labor  body,  and  their  organization,  if  they  maintain  one.  will  be 
independent  of  any  regular  union.  It  has  since  been  announced 
that  ihc  Pawtucket  strikers  had  reconsidered  their  action  and  arc 
now  willing  to  return  to  work. 

It  is  now  five  weeks  since  the  strike  was  inaugurated.  There  is 
no  doubt  that  the  people  are  getting  rather  tired  of  the  inconveni 
ciiccs  caused  by  the  boycott,  and  would  gladly  welcome  a  return  to 
normal  conditions.  The  barge  system  of  transportation,  which  is 
lieing  patronized  by  many  in  place  of  tile  electric  cars,  is  an  unsatis- 
factory makeshift,  ami  anything  but  a  physical  Comfort.  Business 
interests  continue  to  suffer  lor  the  reason  that  women,  who  con- 
stitute the  shopping  majority,  debarred  from  the  usual  means  of 
intWDOItMkw,  either  remain  at  home  or.  taking  the  sjcam  cars,  do 
their  purchasing  in  Providence,  and  this  is  a  condition  of  affairs 
which  is  likely  to  prevail  as  long  as  the  strike  continues,  with  no 
inconsiderable  financial  loss  in  consequence. 

The  ranks  of  the  striking  molormen  and  conductors  still  remain 
unbroken,  but  many  of  the  men,  some  of  whom  would  like  to  recede 
and  go  Kick  to  work  if  they  dared,  are  beginning  to  look  about  for 
some  other  sort  of  occupation  beside  railrrtading.  Receiving  no 
siiike  nay  from  national  headquarters,  and  obtaining  only  a  small 
pittance  through  the  union's  methods  resorted  to  to  raise  revenue 
for  their  benefit  while  out  of  employment,  they  are  hcgiuiining  to 
realize  that  the  conflict  it  an  unequal  one,  ami  feel  that  they  are 
beaten  in  all  but  name. 

The  opinion  is  now  generally  prevalent  that  unless  a  compromise 
can  be  effected  and  the  men  return  to  work,  as  it  is  said  they  will 
before  another  week,  the  only  alternative  that  is  presented  is  to 
await  the  action  of  the  State  anil  Federal  Courts. 

Since  it  was  announced  that  no  benefits  would  lx-  furthcoming 
from  the  International  L'nion  because  the  strike  had  not  received 
the  sanction  of  lhat  body  in  the  first  place,  there  has  been  more  or 
less  dissatisfaction  and  discontent.  The  Pawtucket  strikers  or- 
ganized independently,  secured  room*  and  have  held  their  meetings 
111  Pawtucket.  although  in  the  early  stages  of  the  struggle  they  at- 
tended the  meetings  in  Providence. 

Subcommittees  mi  soliciting  funds  were  appointed,  and  at  the 
end  of  the  third  week  of  the  strike  almut  Soon  had  been  collected 
From  this  fund  each  Pawtucket  striker  received  $5  and  since  that 
tunc  very  little  financial  assistance  has  been  given  the  strikers. 


The  Everett -Moore  syndicate  has  closed  its  New  York  office, 
and  Guy  M  Walker,  who  ha*  been  in  charge,  will  return  to  Cleve- 
land. 
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Improvements  and  Extensions  of  the  Colorado  Springs 
Rapid  Transit  System 

When  the  control  of  the  Kaput  Transit  Sy-tcni  of  Colorado 

Springs  pas-cd  to  \V.  S.  m  and  hi*  a--oriatr-  alioul  a  year 

ago,  the  Colorado  Spring-  &•  Suhurhan  Railway  Com  pan  y  wa- 
formed  to  take  over  its  i>u-iiic-«.  improve  the  prcucat  H'lnu  ami 

extend  it-  line-  -o  a*  complete  ,y  to  coicr  tin*  territory     Toe  old 

ii|iu|nncni  ma  crm$*dcfed  one  of  the  hot  of  it-  kind,  and  fc*  the 
-ire  of  the  cuy  iwe  ■•(  the  largc-t  and  nn-t  complete  m  1 1 

coimlry.  hut  utulrr  the  low  management  it  is  pronoxed  to  extend 
.in<)  improve  tin-  -crvicc  materially. 

Mi. 'mii!  ihc  bwi  year  plant  Have  bee*  prepared  frroviriing  fur  a 
ciwnplew  ri-vi«ii.ii  <if  tin-  proem  method  idf  handling  tin-  pai«cnjgce 
<mice  of  tin-  district  ami  introducing  man >-  improvements  in  ihc 
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equipment  ami  oaeeatkiM  « if  the  read  A  Earg*  imuibei  of  new  car*. 
fnrai»bed  l>y  ihc  J.  ii  Brill  Company,  have  already  been  put  in  we- 

MCc.  and  Wore  will  lie  added  an  the  c.xlcii-iou-  are  completed.  It  1% 
ptopo-cd  to  lay  ijo-lli.  rail-  throughout  the  entire  -y-tem.  ami  .11 
the  pn  -i  ut  time  -cvcral  mile?.  o(  new  track  are  being  hinli  A 
new  power  In  use  i*  bring  constructed  which,  together  with  the 
equipment.  will  represent  an  iwve^mctil  uf  S.tiii.iu>  In  the  accom- 
panying tlln-iraiiotis  an  exterior  view  ot  tin-  powcl  plant  is  pre 
■mud.  together  with  views  of  the  engine  and  butler  mim.  which 
were  taken  while  the  apparatus  h;i<  being  installed. 

Ihe  pi  wir  hnii  e  i-  108,  ft  long  and  ICj  it  wide,  limit  i>i  bricK, 
with  a  -tune  fnundatn  n  and  a  sn-cl  roof.    It  will  he  noticed  that  the 
chimney  i-  a  very  conspicuous  feature  of  the  power  plant.    It  i-  tin 
ii   high  and  to  ft.  in  diameter,  -landing  upon  a  brick  and  i»ii 
Crete  ha-e  ,iO  ft.  high,  which  give-  it  a  total  height  of  iKn  ft. 

A  Complete  system  of  handhn.:  Coal  ;:»d  a-he-  hy  machinery  ha- 
Ik  en  provided.    The  ei  ill  i-  hrotii(h<  t<>  the  -tain  n  mi  car-,  and  i- 

ihnarjed  into  a  tinge  Im  directly  beneath  rite  eat  rail-,  where  i- 
eru-hed  hy  automatic  machinery.  It  is  then  rai-n|  hy  an  endk.-- 
ehata  of  backet*  Into  the  -n-pomlcd  ma  I  conveying  bin*,  from 
Which  it  I-  delivered  at  any  point  de-fired  in  front  nf  tin'  I  toiler 
flirnrcis.  The  a-h  riiivcying  plant  I-  earriid  out  al.  tig  the  same 
luiiiciplc,  the  a-ln  -  hemg  dumped  into  the  bin*  below  the  urate, 
from  which  tiny  are  carried  automatically  mil  •  f  the  building 

In  the  holler  room  there  i-  a  hattery  oi  -ix  holler-,  or  the  Cattail 
llTi?o|ital  water  tnhe  IVpe.  It.iwug  an  aggrcg.ie  Capacity  ill  JOno 
h|i  They  inehide  four  holler-  of  fiXi  hp  each  and  two  of  410  Up, 
rrrde  by  the  Aultiri-n  He  T'.-nli.r  Cnat(;iany,  of  Man-hei.l.  tthlo. 
T  here  an-  *1<o  two  Marsh  feed  pnnrp*,  each  U  111-  \  ir'  1  ills,  s 
IJ  in-.,  with  .1  capacity  of  jrfi  (j.-dlnn-  per  ntmiile.  and  a  <".vh 
rrin  heater  fnrninficil  hy  the  II  arris  III  iter  Work-,  of  t  ii*rnr:iit  -wn. 
I'a     I  he  -team  pi|mHJ(  w  a-  (Kate  hj  Mela-od  8  Co  .  1  i  (  Iik.iv- 

Ihe  engine  ritiM  I-  de-iumd  for  fnnr  7-n-llp  item  1  ina  iinil- 
\t  the  pre..  111  mne  two  nf  tin  -e  iivnn  -  are  in  pltree  The*  arr  of 
7-n-hn  ivch.  coo-  iSmi|«<trmL  and  were  hiiill  hy  the  AHi-  (1ialnei- 
(.'•imp.niy.    They  are  directly  connected  1,,  n,,,  sori  kw  uerii  r:iioi  «. 


itirm-heil  hy  the  General  Electric  Company  One  450-hp  engine 
directly  connected  with  a  .too-kw  generator  ha-  al-o  been  in-talh-4. 
I  hi-  ttuc-  the  company  iScx>  hp  capacity  at  Ihc  present  tinK-.  with 
ample  (apace  tor  mcrea-m|t  ihc  equipment  a-  the  road  ii  extended 
and  the  need-  of  Itatlie  demand  additional  power. 

All  machinery  throughout  the  InnldinR  1-  oiled  hy  the  gratity 
system,  -o  that  from  the  time  the  oil  is  emptied  from  the  harrel 
into  the  receiving  tank  it  is  not  touched  hy  hand 

The  sttne  -lamlard  that  ha-  been  followed  in  -tatton  design  anil 
construction  1-  found  in  the  line  equipment  and  road  tied.  Many 
lines  are  hcing  rehutlt.  others  are  licing  extended,  and  a  great 
di  al  of  new  con -miction  1-  hemg  done  in  entirely  new  territory 
Of  the  new  line-  the  Cheyenne  Canmi  route  is  especially  worthy  ot 
attention.  It  is  considered  one  of  the  finest  pieces  of  street  rail- 
way con-lrnctioii  in  ihe  country.  The  ft\t  mile-  of  road  from  the 
college  rc-crta1n»n  to  C  heyenne  Canon  i-  doubled  tracked,  and  i- 
Uiiri  wnh  i»-lh  rail.  The  lied  1-  graded  *"  a  nicely,  and  -harp 
curve*  have  hern  entirely  eliminated  throughout  the  line.  The 
Prospect  Lake  line  i-  entirely  new.  affording  connection  with  thi- 
lalce,  where  many  attraction-  will  In-  found  The  In-litute  line  i- 
al-o  new,  and  cmi-ideialde  wi  rk  is  yet  to  lie  done.  Work  Is  hemg 
rn-hi'd  as  rapidly  a-  po--ihle  on  the  Plane  Avenue  Etndgc.  over 
which  tin-  line  runs.  'The  new  Wali-alch  Avenue  line  1-  completed 
T  In-  line  reaches  a  thickly  settled  part  of  the  city.  All  cars  will 
run  front  til*-  loop  in  the  husines-  Center  of  the  city  to  their  re- 
-prctive  di-lncl-  and  -iilmrU-.  A  system  of  transfers  will  he  used 
aero**  the  city. 

Another  bunrtivetnenl  which  is  hong  pushed  vigorously  is  the 
I. milling  of  another  car  lum-e  adjoining  the  pre-ent  one.  The  new 
IMISC  will  he  tJB  ft    wide  hy   iKn  ft.  deep,  and  will  conform  in 

architecture  to  ihe  rest  of  the  building  as  it  now  -lands.  This  will 

leave  Kn  ft.  clear  between  the  new  hou-e  and  the  ground  on  which 

the  otticc  building*  and  accommodation*  for  the  men  w  ill  tic  limit 
later.  Ihe  once  Inithlmg  will  be  our  story  in  height,  and  will  in- 
clude arconiiiindaiiim-  for  the  operating  and  auditing  department- 
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of  the  -licet  railway  company  Hack  of  thc-c  rrfhec*  it  is  proposed 
to  hnild  a  complete  gynni.-i-iuui  and  rhlh  rixmi  for  the  n-e  of  the 

employee-  of  the  company. 

♦♦• 

it  is  -aid  that  the  purch.i-cT-  ot  ihc  C.nnden  Inter-tate  Railway 
hate  111  ti.nti  iiiplnlioti  tin  eou-iiiieiion  of  a  network  of  electric 
1  ail  way-  (Basil  will  traverse  five  comrtie*  m  We-t  Virginia  and  cott- 
ik  .I  tin  111  with  ftttdHTTtth,  and  that  over  jio  niiles  of  line  will  he 

hmlt.    In  addition  to  the  C  let)  lutir-tate  Railway,  whose  or 

iranirrrlioo  wiM  he  maintained,  the  Morgauiown  Klectric  Light  & 
I'raclHin  Cimrpttny  hi-  hvcfl  nrKantzctL  and  this  compaiiy  will 
build  a  nilivher  id  the  line-  pl'nicclcd. 
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Street  Railway  Legislation  in  Massachusetts 


The  Massachusetts  I  _»  n - ure  of  i-joj.  which  was  prorogued 
June  a*.  W|Um1uI  if  not  eclipsed  its  recent  predecessors  in  the 
>WWW  On  street  railway  legislation  which  it  enacted  From  the 
opening  of  the  session  until  practically  lU  closing  days,  there  were 
•trcct  railway  lulls  in  the  calendars  of  tin-  two  branches  or  engaging 
the  closest  attention  of  various  committees ;  the  street  railway 
committee,  of  course,  having  most  of  the  bills  to  consider. 

The  recommendation  of  the  Governor  that  the  Commonwealth 
authorize  the  expenditure  of  $f.oOO.ono  additional  lor  its  share  of 
the  expense  of  the  elimination  of  (Trade  crossings  of  railroads  and 
highways  was  accompanied  hy  the  suggestion  that  wherever  street 
railways  had  locations  on  crossings  IrfO*  separated  they  should  lie 
brought  in  as  a  fourth  contributing  party  to  meeting  the  expense 
This  general  court  has  reheeied  the  views  of  liovenior  Crane  in 
numerous  ways,  and  the  stamp  of  his  individuality  is  on  a  very 
large  amount  of  the  legislation  suggested  :  and  therefore  it  era*  noi 
strange  that  the  committees  on  railroads  and  street  railway-,  sitting 
jointly,  >hould  have  agreed  in  reporting  legislation  on  the  lutes  In- 
laid down.  A  bill  was  reported  April  JO.  and  the  House  com- 
mittee on  ways  and  means  took  it  in  hand  as  a  matter  of  secondary 
reference.  Then  H  was  discovered  that  a  great  many  committees 
were  interested  in  that  provision  of  the  measure  which  p:  mulled 
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the  Attorney  General  to  ask  dismissal  of  prucccdmgs  already 
l»egun  under  the  grade  crossing  act  where  the  grade  crossing  com- 
mission had  not  reported  to  the  court.  The  section  read  as  follows: 
Any  esse  now  limiting  in  the  Su|>rriur  t'uufl  uitdi-r  lUc  t«ru«  oi«>it»  of 
section  It*  of  ehsplrr  III  ot  Hie  Krviscil  l-aws.  m  wlin'ti  111.-  hn.ll  re|i.-rt 
of  the  commission  has  mil  lirm  hlr.l  tn  said  r.iurl  unil.-r  ill*  pntyssiiMM  of 
section  153  of  s-o.l  chapter,  may.  opon  tnniton  .it  llir  aiiomey  u.-iu-ial,  anil 
after  ttlch  notice  ss  the  court  may  oufrr  !•>  Ihr  ollu-i  pMnivs.  t.r  dtslttj .st-d 
by  said  court  withnut  -.1*  •  <  i  nl u  r  in  ll  r  figlll  nl  any  suhse»§u»'iii  |i.m»  unil.T 
said  fection  Hit.  as  amended  tiy  itus  set.  lo  file  a  new  in-uiioit  i.ir  that 
abolition  of  the  omr  efossi.m.  I'oivi.lr.l.  Ii.iw.-vrr,  llut  in  itu  prjacaajtihsgs 
u|~in  any  avjbse<|urnt  iiclilimt,  no  |M-r«on  shaft  tie  a|>|Miimcd  a  Haesabsl  of 
the  commission  referred  to  in  hsmI  -.-cit.in  119  « It  o  wa.  a  nu-mtirr  of  oicli 
i  1 1  i       n  appointed  in  Ihr  i ■  t ■  i_  -  in  the  esse  sal  dlsmissrd,  unl.-st 

all    parltei  to  the  i  '■  ■'  'et  I  t"s  -    u(ioi%  oieh  »uhn-i|urnl  petition    ISSalW  tas 
•  tich     ;  i   t.-nnl 

The  section  further  provided  for  a  division  of  the  expense  among 
the  contributing  parties  so  far  as  any  had  I  seen  incurred,  the  city 
of  New  Bedford  had  spent  many  years  in  preparing  to  eliminate  her 
grade  crossings,  and  the  commission  was  about  to  report,  ami  Hj 
set  aside  the  work  at  this  time  would  mean  to  lose  the  benefit  ..I 
$50,000  which  bad  already  been  expended.  As  a  consci|Uciii.c 
her  Mayor  and  other  officials  protested  against  thi-  section  remain 
ing  in  the  hill,  and  it  was  stricken  out  by  the  ways  and  mean'  com* 
milter,  which  reported  in  ils  place  a  provision  that  street  railway 
rompanie*  should  l>e  brought  in  as  a  fourth  contributing  parly  rsjstan 
all  petitions  hereafter  hied  and  upon  all  now  pending  "on  which 
no  commission  has  been  appointed."  when-  the  street  railway  Com- 


pany or  corporation  has  tracks  duly  located  in  that  part  of  the 
public  way  in  which  the  crossing  or  crossings  sought  10  lac 
al-olished,  discotit  1  tilled  or  altered  are  situated  Under  the  hill,  as 
11  finally  came  from  the  ways  and  means  committee  and  was  enacted 
by  boih  brancnes,  grade  crossing  commissions  may.  in  future,  asses- 
65  per  cent  of  the  expense  of  abolishing  crossings  upon  steam  rail 
roads,  noi  exceeding  15  per  cent,  upon  street  railways  and  10  per 
cent  ■pun  cities  and  towns,  while  the  balance  shall  be  paid  hy  the 
commonwealth  from  the  $:.ooo.i«»>  provided,  The  provision  re- 
ferred to.  ihat  the  street  railways  shall  only  Ik  brought  in  in  such 
proceedings  as  have  already  Inn-  where  commissi. uis  have  not  as 
yet  been  appointed,  eliminates  streel  railways  from  any  expendi- 
ture in  proceedings  in  progress  in  New  Bedford.  Worcester.  Pall 
River,  Haverhill  and  other  places,  and  as  a  result  it  is  assumed  that 
icry  lew  street  ratovay  companies  will  Ik*  afTected  during  the  next 
ten  years,  a*  the  work  of  eliminating  crossing  in  the  places  men- 
tioned will  practically  use  tip  the  $500,000  which  the  commonwealth, 
under  the  provisions  of  the  lull,  call  annually  ex|iend.  Of  course  the 
work  which  it  is  proposed  lo  begin  as  soon  as  possible  111  Lynn. 
Maiden  and  elsewhere  will  include  the  slreel  railway  companies, 
but  it  is  difficult  to  see  bow  anything  but  the  preparation  of  plans, 
etc  .  can  go  US!  in  these  places  during  the  tiexi  decade. 

Another  recommendation  of  the  Governor  eras  that  111  future  the 
railroad  commissioners  lie  granted  supervision  over  new  loealions 
of  slreel  railway  companies  111  all  cities  and  towns  Some  years  ago 
a  law  was  passed  to  provide  thai  no  extension  ui 
locations  should  be  graulcd  in  Koslon.  Cam- 
bridge and  Urookbnc  without  the  concurrence  oi 
the  Hoard,  and  tl  was  inn  ugh  the  recommenda- 
tions oi  this  body  that  llle  Go'cMtot  was  led  to 
ask  that  this  law  he  extended  to  all  elites  anil 
towns.  There  was  a  disposition  mi  the  part  ol 
the  local  authorities  to  protest  against  this  inci- 
sure, ami.  therefore,  it  was  referred  lor  a  hearing 
to  a  special  committee,  consisting  of  members  ol 
the  cimiitiiticcs  on  streel  railways,  cities  ami 
towns  This  committee  finally  repotted  a  bill  hit 
this  supervi-ion.  which  look  all  its  readings  and 
was  approved  May  15.  While  this  matter  was 
pending  a  number  of  bills  and  petitions  were  of- 
fered lo  provide  tor  a  reterendnm  in  cities  and 
towns  on  tile  ipicstioii  oi  locations  g rami il  by 
the  attlhorilies.  but  these  were  all  adver-ely  re- 
ported upon  mid  refected  V  not  her  measure  at 
feeling  street  lailway  locations  provided  tot  their 
revocation  alter  petition  and  hearings,  ami  tilts 
was  very  hotly  urged  by  representatives  from  Ihe 
West  Koxhury  district,  which,  tor  sonic  years, 
has  been  seeking  to  secure  5  cent  fares  lo  Bos- 
loll:  these  men  assuming  that  if  certain  loea- 
lions of  llle  Old  Colony  system  could  be  revoked 
and  the  Boston  Klt'tatcd  system  exit  tided,  the 
5-CetM  Lire  would  be  obtained  While  the  discus- 
sion was  in  progress  the  Railroad  Commissioners 
sent  in  a  recoiniueitilatioii  thai  a  bill  Ik-  passed  to 
permit  the  Elevated  Company  lo  lease  lite  Old 
Colony  locations  within  the  bunts  of  Bos. 
ton.  ami  this  bill  was  passed  Thr  slreel  railway  location  revoca- 
tion bill  was  thereupon  adversely  reported  upon  and  rejected. 
Aitolher  bill  relative  to  ret oeaiinii  of  street  railway  locations  was 
petitioned  lor  by  Ret  ere  parties,  who  fell  that  it  was  time  that  the 
association  organised  to  build  between,  Chelsea  and  Revere  proceed 
with  its  work  of  construction  or  abandon  its  charter  The  bill 
reported  upon  this  petition  provides  that  if  in  any  city  or  town  the 
oriptnal  loi-aiion  0/  tracks  of  a  streel  railway  company  already 
organized  or  in  pTi  ces>  of  nrganiration  rxpires,  is  revoked,  or 
nlhcl'wi-c  becomes  jf-dd  before  or  after  the  passage  of  lite  act.  the 
provisions  of  section  "  of  chapter  127  of  the  Reused  Law*  shall 
apply  for  a  new  petition  in  the  city  or  town  unless  the  petition  is 
brought  for  an  extension  or  alteration  of  the  tracks  of  the  com- 
pany. This  provision  in  the  street  railway  chapter  referred  10 
simply  puts  Ihe  pclitu  ncrs  on  I  he  same  basis  as  though  they  never 
before  had  tiled  a  petition. 

A  resolulii  it  was  adopted  providing  that  the  Railroad  Commis- 
sion shall  investigate  and  rcporl  mi  the  merits  of  street  car  render" 
\  bill  to  compel  the  use  of  automatic  brakrs  mi  street  cars  was 
referred  10  the  next  General  Court  after  hearings  anil  mime  clebale. 
Another  enactment  provides  that  the  Railroad  Commissi,  ncrs  shall 
be  authorised  and  directed  to  invesligale  thr  adttsabihly  and  neces- 
-ily  of  having  all  -ireel  railway  cars  cpupped  with  jack  >cti'»s  or 
other  implements  of  machinery  oi  stmVicnt  power  to  raise  the  cars 
lo  Marti  height  as  will  allow  the  removal  of  injured  person-  from 
under  them,  and  to  report  thereon  by  January  15  of  nexl  year. 
A  lull  to  regulate  Ihe  s|>ecil  >>f  rlcctric  cars  was  referred  to  the 
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next  General  Court.  A  bill  was  approved  at  the  very  close  of  the 
session  10  |>rovi<lc  that  hereafter  street  railway  Companies  shall 
hear  a  |iarl  of  the  expense  of  building  bridges  on  highways  upon 
which  they  have  locations.  This  measure  was  the  cause  ol  a  good 
ileal  of  discussion,  and  an  effort  was  nude  to  amend  it  so  as  to 
provide  that  hut  15  per  cent  of  the  expense  should  l>e  met  by  the 
street  railway  company,  but  this  was  defeated,  and  the  matter  is  left 
to  the  settlement  of  the  several  interested  parties. 

A  very  important  measure  was  passed  providing  that  a  street 
railway  corporation  may  increase  its  capital  stock  or  issue  bonds 
beyond  the  amount  fixed  and  limited  by  its  agreement  of  associa- 
tion or  its  charter  or  by  any  special  law  to  the  extent  the  Board  of 
Railroad  Commissioners  shall  determine  will  realize  the  amount 
which  has  been  properly  expended,  or  will  be  reasonably  inquired, 
without  an  appraisal  of  its  entire  property  for  the  following  pur- 
poses: Building  a  branch  or  extension,  acquiring  land  for  pleasure 
resorts,  building  power  houses  or  car  houses,  park  buildings,  ac- 
quiring and  equipping  additional  rolling  slock,  changing  motive 
power,  abolishing  grade  crossings,  paying  betterment  assessments 
for  the  widening  and  construction  of  streets,  compl)ing  with  any 
requirements  lawfully  imposed  under  delegated  legislative  autho- 
rity, making  permanent  investments  or  improvements,  acquiring 
additional  real  or  personal  property  necessary  or  convenient  for  Us 
corporate  objects,  refunding  its  funded  debt,  and  payment  of  money 
borrowed  for  any  lawful  purposes. 

A  bill  to  provide  that  street  railway  companies  shall  pay  a  part 
of  the  expense  of  maintaining  the  streets  they  use  was  engrossed 
by  the  House,  but  was  referred  to  the  next  General  Court  by  the 
Senate. 

The  street  railway  committee  refused  to  recommend  the  enact 
mcnt  of  a  bill  to  provide  that  school  children,  other  than  those 
attending  the  public  schools,  shall  be  carried  at  reduced  rate*  by  the 
street  railway  companies. 

A  bill  was  enacted  which  will  permit  street  railway  companies 
not  only  to  carry  road  making  material,  for  their  own  use.  but  to 
deliver  it  to  any  connecting  street  railway  company,  ami  they  may 
transport  such  material  lor  cities  and  towns. 

A  bill  was  passed  upon  the  recommendation  of  the  Railroad  Com- 
missioners to  increase  from  $1,500  to  $.".000  the  salaries  of  railroad 
and  railway  inspectors,  so  as  to  make  it  possible  for  the  board  to 
retain  the  services  of  men  in  whom  they  have  confidence,  who  are 
greatly  desired  as  employees  by  some  of  the  corporations. 

A  bill  was  reported  by  the  joint  judiciary  committee  to  provide 
that  the  breaking  of  any  part  or  attachment  of  a  tar  or  locomotive 
on  a  railroad  or  railway,  shall  be  deemed  prima  facie  evidence  of 
negligence  on  the  part  of  the  person  or  corporation,  owning,  con- 
trolling, directing  or  operating  it,  in  any  action  to  revoke  for  the 
injury  or  death,  or  both  caused  thereby  This  measure  was  en- 
grossed by  the  House,  but  was  nnaliy  rejected  in  the  Senate. 

The  committee  on  banks  and  banking  reported  a  bill,  which  was 
enacted  and  approved,  to  permit  savings  banks  and  institutions  for 
savings  to  invest  in  the  bonds  of  any  street  railway  company  in- 
corporated in  this  commonwealth,  which  has  earned  and  paid 
annually  for  the  rive  years  last  preceding  dividends,  ami  not  less 
than  5  per  cent  per  annum  upon  all  of  its  outstanding  capital  stock, 
providing  that  such  bonds  have  been  certified  first  by  the  Hoard  of 
Railroad  Commissioners,  mi  or  before  January  15  of  eaen  year,  arc 
to  submit  to  the  Board  of  Savings  Hank  Commissioners  a  list  of  all 
street  railway  companies  that  appear  from  the  returns  made  to 
have  properly  paid  their  dividends  without  impairment  of  assets  or 
capital  slock,  and  the  Savings  Bank  Commissioners  arc  to  prepare 
a  list  of  bond*  issued  by  any  street  railway  company  which  the 
hoard  shall  deem  g* mh!  and  safe  securities  for  investment  This 
new  law  will  at  present  affect  the  bonds  of  fifteen  street  railway 
eouipaiiies  now  in  operation. 

Among  the  special  acts  passed  were  bills  to  extend  the  corporate 
powers  i,f  the  Conway  Electric  Street  Railway  Company,  the  Dart- 
mouth and  Westport  Street  Railway  Company,  the  Worcester. 
Rochdale,  and  Charlton  depot,  and  the  Worcester  it  Southbridge 
Street  Railway  Companies  the  Greenfield  &•  Decrficld  Street  Rail- 
way Company,  the  Springfield  it  Eastern  Street  Railway  Company, 
the  Lowell.  Acton  K  Maynard  Street  Railway  Company,  the  Pitls- 
field  Electric  Street  Railway  Company,  the  Framingham  I'nion 
Street  Railway  Company,  the  Providence  &  Kail  River  Street  Rail- 
way Company,  the  Stoughton  &  Randolph  Street  Railway  Company, 
and  the  Hampshire  Street  Railway  Company. 

The  Rockingham  Light  &  Power  Company,  of  Portsmouth.  N. 
H.,  was  given  atitlv  rity  to  furnish  electricity  for  power  to  street 
railway  companies  along  the  Mcrrimac  River  which  enter  Massa- 
chusetts from  New  Hampshire. 

An  extension  of  time  was  granted  for  completing  the  Haverhill 
&-  Southern  New  Hampshire  Street  Railway  Company  and  the 
Lawrence  &  Mcthncn  Street  Railway  Company  connecting  with  the 
systems  above  referred  to:  also  for  the  construction  of  the  West- 


ern Hampshire  Street  Railway  Company,  the  Waltham  Street  Rail- 
way, the  Mt  VYachusctt  Street  Railway,  the  Barre  Street  Railway, 
and  the  Berkshire  &  Canaan  Street  Railway 

Charters,  with  special  powers,  were  granted  the  Deerfield, 
WhalcVy  4t  Hartford  Street  Railway  Company,  and  the  Danvers  & 
Georgetown  Street  Railway  Company.  The  charter  of  the  Barn- 
stable County  Street  Railway  Company  was  extended. 

The  General  Court  declined  to  permit  the  Haverhill,  Georgetown 
&  Hanvcrs  Company  to  lease  to  the  Exeter,  Hampton  &  Amcsbury 
Company,  but  |wssed  a  lull  to  permit  the  Haverhill  &  Plaistow 
Company  to  lease  to  the  Exeter,  Hampton  &  Ameshury  Company. 
Another  petition  which  was  refused  was  that  of  the  Hartfotd  & 
Worcester  Street  Railway  Company,  that  it  might  do  an  express 
and  commit  carrier  business. 

An  effort  to  secure  amendments  to  the  law  permitting  street 
railways  to  acquire  land  to  avoid  grade  crossings  failed;  as  did  an 
effort  to  provide  for  a  license  for  every  street  railway  ami  elevated 
road;  several  efforts  to  secure  street  railway  express  charters;  to 
secure  lower  fares  at  certain  hours  of  the  day;  Stale  or  municipal 
ownership  of  street  railways,  and  the  transportation  of  street 
suiKTintemlents  by  street  railways 

An  important  measure,  which  was  passed,  permits  the  Grafton  & 
I'plon  Railroad  Company,  the  L'pton  Street  Railway  Company,  the 
Millord  X'  Cxbridge  Street  Railway  Company,  ami  the  Milford, 
Holhston  &  Franungham  Street  Railway  Companies  to  make  con- 
tracts feir  lease  and  sale.  etc.  This  in  effect,  permits  a  steam  rail- 
road company  to  absorb  three  street  railway  companies  and  operate 
them  together.  The  conditions  in  the  vicinity  of  Milford  are 
peculiar,  and.  therefore,  the  Legislature  consented  to  this  special 
act,  but  declined  to  pass  a  bill,  which  was  heard  by  the  committees 
on  railroad  and  street  railways  sittings  jointly,  to  provide  that 
railroad  corporations  may  purchase  and  vote  the  stock  of  street 
railway  companies.  Had  the  latter  general  bill  passed  it  would  have 
almost  revolutionized  railroading  ill  Massachusetts. 

The  most  important  bill  considered  by  the  General  Court  pro- 
vides for  the  construction  of  a  new  subway  or  tunnel  under  Wash- 
ington Street,  in  Boston,  for  Use  by  the  Boston.  Elevated  Railway 
Company.  This  measure  was  not  considered  by  the  street  railway 
committee,  by  the  committee  on  metropolitan  affairs,  and  for  over 
five  months  it  was  tinder  consideration  before  the  Elevated  Com- 
pany, the  Mayor  of  Boston,  ami  the  Governor  came  to  an  agreement 
as  to  its  provisions.  The  Boston  Associated  Board  of  Trade  was 
greatly  interested  in  the  proposition,  and  its  counsel  appeared  at  all 
the  hearings  and  in  the  conferences  which  followed  Finally  a  bill 
was  agreed  upon  by  all.  and  was  rc|«>rted.  ami  passed  ,ts  readings 
in  both  branches  with  but  one  amentmcnt  of  a  material  character. 
The  provisions  of  the  hill,  as  approved,  were  outlined  in  the  last 
issue. 

A  bill  was  passed  on  the  recommendation  of  the  Railroad  Com- 
missioners to  permit  the  hoard  to  employ  its  own  experts  in  deter- 
mining the  value  of  the  properly  of  railroad  and  street  railway 
companies  seeking  approval  of  securities  This  was  much  aided  in 
its  passage  by  the  fact  that  during  the  time  the  Legislature  was  in 
session  two  street  railway  companies  sought  approval  of  bond 
issue*  through  testimony  of  an  expert  engineer  who  acted  as  ap- 
praiser, who.  by  his  own  testimony  with  that  of  others,  conclu- 
sively proved  that  he  had  fixed  a  value  upon  some  of  the  properly 
through  the  statements  of  officers  of  the  companies  rather  than  by 
his  personal  investigation. 

Perhaps  the  most  important  charter  granted,  as  it  replaced  a 
petition  for  a  steam  railroad  charter  over  the  same  route,  which  has 
been  pending  for  some  years,  but  was  abandoned  when  this  was 
granted,  incorporates  the  New  York  &  Berkshire  Street  Railroad 
Company,  with  a  capital  of  $000,000.  Roscoc  C.  Taft,  W.  C.  Dalzcll 
and  j  F  Whiting  being  leading  incorporators.  The  company  has 
the  rinlu  to  locate  on  private  land,  in  part,  and  may  do  an  express 
and  freight  carrying  business  in  Mount  Washington.  Kgrcmont. 
Great  Barrington,  Monterey.  Otis.  Sandisfield.  Tolland,  Granville, 
Rtisscll,  Blandford.  Southwick.  Westfield  and  Agawam 

 »♦«  

An  Immense  New  Plant  for  Baltimore 


A  deal  which  contemplates  the  absorption  of  the  United  Electric 
Light  «r  Power  Comany  and  the  Mount  Washington  Electric  Light 
Company,  and  which  provides  for  the  erection,  on  the  Susquehanna 
River,  of  an  immense  new  power  plant,  that  will  supply  power  for 
Oneralfnfl  the  lines  of  the  Cnited  Railways  &  Electric  Company  and 
for  lighting  the  city,  has  just  been  closed  The  ileal  has  been 
pending  for  ov  er  a  year,  and  the  company  that  will  carry  it  to  Com- 
pletion will  he  organized  under  the  direction  of  the  Continental 
Trust  Company,  of  Baltimore,  it  is  said  The  reimrted  purchase 
price  is  $"joo.ooo 
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1  Arsoiis  ooiuiion  01  orooKJyo  onagc  r rooicm 

The  Rapid  Transit  Commission  is  considering  a  report  made  by 
Us  chief  engineer,  William  Barclay  Putaot,  providing  for  per- 
manent rcliei  from  the  congestion  of  traffic  at  Brooklyn  Bridge, 
ami  offering  additional  transportation  facilities'  between  the  two 
boroughs.    The  plan  calls  ior  a  tunnel  from  the  Brooklyn  Bridge 
through  Nassau  Street  to  Maiden  Lane,  and  a  tunnel  from  Maiden 
Lane  to  Brooklyn  for  the  exclusive  use  of  trolley  cars  if  they  arc- 
to  remain  on  the  bridge,    tf  they  are  to  be  removed.  Mr.  Parsons 
recommends  the  moving  platform.    The  cost  of  the  improvement, 
exclusive  of  the  work  that  would  be  necessary  to  grade  the  bridge 
properly,  i»  estimated  at  $2,750,000.    The  plan  prepared  by  C.  C. 
Martin,  then  chief  engineer  of  the  bridge,  would  have  cost  $j,.|05.- 
too.  but  Mr.  Parsons  believes  that  a  considerably  larger  sum  would 
Ik-  granted  for  abutting  damages  than  that  estimated  m  the  Martin 


PLAN  PROPOSED  FOR  RELIEVING  CONGESTION  AT  BROOKLYN 
BRIDGE 

plan.  Mr.  Parsons  says  that  the  present  plan  would  enhance  real 
estate  values  and  increase  the  taxation.  The  removal  of  the  Man- 
hattan terminal  of  the  bridge,  as  proposed  in  the  Parsons  plan, 
it  is  claimed  by  the  engineer,  would  leave  a  piece  of  land  upon 
which  could  be  built  a  large  municipal  office  building.  After  the 
report  was  read.  Mayor  Low  presented  a  resolution  recommending 
that  the  report  be  accepted  as  a  solution  of  the  bridge  problem,  and 
that  Mr.  Parson*  be  directed  to  co-operate  with  Bridge  Commis 
lionet  Lindcnthal  for  the  perfection  of  the  plan.  This  resolution 
was  adopted. 

In  his  report  Mr.  Parsons  calls  attention  to  the  recommendations 
of  Messrs.  Boiler,  Prout  and  Whinery.  comprising  a  special  com- 
mission of  experts  on  this  subject,  the  report  of  C  C  Martin,  super 
intendent  of  the  Brooklyn  Bridge,  and  Bridge  Commissioner  Lin- 
dcnthal. He  says  that  the  suggestions  of  Mr.  Martin  are  a  modifi- 
cation of  the  report  of  the  special  commission,  and  he  adds; 

"Mr.  Martin's  plan  propose*  to  carry  the  elevated  tracks  over 
Park  Row  to  Center  Street,  thence  with  four  tracks  along  Centre 
Street  to  Walker,  and  thence  along  Center  to  Grand,  along  Grand  to 
Fssex.  and  Essex  to  Octanccy,  to  the  terminus  of  Bridge  No.  2. 
In  connection  with  this  line  there  is  a  projected  Y  branch,  whose 


amis— one  of  which  diverges  at  White  Street  and  the  other  near 
Howard  Street-  converge  into  Canal  and  thence  pass  along  Canal 
to  Chrystie  Street,  where  connection  would  be  made  with  Bridge 
No.  3.  Mr.  Lindcnthal  disapproved  of  this  plan  on  the  ground 
that  a  four-track  elevated  railroad  on  Center  Street  would  need- 
lessly ruin  the  costly  and  architecturally  uioiiumenlal  city  property 
on  that  street." 

Mr.  Parsons  then  outlines  the  plan  of  Commissioner  Lindcnthal. 
including  tracks  to  be  above  those  of  the  Manhattan  tracks  over 
Park  Row  and  the  Bowery  to  Delancey  Street,  and  thence  to  the 
Williamsburg  Bridge,  and  another  elevated  structure  to  run  from 
Bridge  No.  .1  to  the  Hudson  River  at  West  Street,  and  then  lo  pass 
over  the  Manhattan  elevated  lines,  where  passengers  could  be 
transferred  to  the  Manhattan  system.  He  partially  approves  of  Mr. 
Martin's  plan,  but  mainly  as  to  the  route,  believing  that  Center 
Street  would  serve  the  public  Iwttcr  than  any  other  street,  lie  calls 
attention  to  the  millions  spent  by  the  city  on  its  building*,  on 
Center  Street,  which  will  catMC  private  owner*  on  the  street  to 
build  belter  and  in  harmony  w  ith  the  city  a  structures,  so  that  there 
will  lie  a  rapid  and  extensive  building  up  of  the  thoroughfare. 

If  there  should  fir  an  elevated  four-track  road,  be  says,  the  car* 
would  run  within  twelve  feet  of  the  great  municipal  buildings  and 
within  a  few  feet  of  private  property,  and  Center  Street,  instead  of 
Incoming  a  splendid  thoroughfare,  would  be  not  much  more  than 
"a  railroad  yard."  Property  would  depreciate  and  the  city  lose  in 
taxes  and  by  claims  for  damages  of  property  owners,  instead  of 
property  enhancing  in  value  and  paying  larger  taxes,  a*  he  claims 
it  would  under  this  plan.  Continuing  the  report  says: 

DETAILS  OF  PARSONS'  PLAN. 
The  present  bridge  tracks  descend  from  the  bridge  on  a  gradient, 
whose  maximum  rate  is  j.77  per  cent,  to  a  point  near  Vandewatcr 
Street,  where  the  track*  ascend  into  the  elevated  station.  By 
beginning  at  the  anchorage,  and  by  making  the  necessary  changes 
in  the  masonry  arch  structure  forming  the  approach  to  the  bridge, 
and  by  depressing  the  bridge  track*  on  a  continuous  descending 
gradient  to  Park  Row.  it  is  possible  to  bring  the  tracks  under  Park 
Row  at  a  level  that  will  permit  a  subway  to  I>c  begun  at  that  point. 
A  gradient  so  obtained  i*  at  the  rate  of  4  5  per  cent.    It  will  be 


i 


~Tj  r-1  \ 7  

seen  that  this  gradient  is  but  a  slight  increase  over  the  existing 
gradient,  increasing  the  total  resistance  of  gradient  and  friction  by 
not  exceeding  15  per  cent. 

In  view  of  the  development  of  electrical  traction,  this  is  a 
gradient  that  offer*  no  serious  obstacle  to  operation;  in  fact,  it  is 
considerably  less  than  the  gradient  on  the  Boston  Elevated,  where 
the  tracks  rise  from  subway  to  elevated.  It  is  possible,  when  the 
plans  are  studied  in  detail,  that  it  may  Ik;  found  that  sonic  other 
gradient  than  this  will,  all  things  considered,  he  more  economical. 
For  the  moment,  it  is  merely  necessary  to  point  out  that  the 
gradient  that  can  lie  obtained  is  one  that  can  be  readily  operated, 
1-  within  the  reach  of  the  motive  power  equipment  on  the  Brooklyn 
Elevated  system,  is  less  than  thai  overcome  on  the  Boston  Elevated, 
and  is  but  si  ightly  in  excess  of  the  one  now  existing. 

Once  under  Park  Row  the  line  can  he  made  to  curve  to  the  north 
under  private  property  between  Park  Row  and  Center  Street,  and 
thence,  with  four  tracks  under  Center  Stmt  to  such  point  as  may 
he  ib  sired,  when  two  or  any  other  number  of  track*  may  lie  carried 
under  Grand  or  Delancey  or  other  street  to  the  Williamsburg 
Bridge.  In  the  case  of  the  WilliailWbUfglt  Bridge  the  necessary 
arrangements  to  bring  the  ears  from  bridge  to  subway  are  easier 
and  simpler  than  at  the  Brooklyn  Bridge.  The  station  near  the 
Brooklyn  Bridge  should  be  located  not  upon  the  bridge  itself,  but 
under  the  private  property  between  Park  Row  and  Center  Street, 
and  on  substantially  the  same  level  as  the  station  of  the  Rapid 
Transit  subway  now  Wing  constructed.  Approach  to  this  station 
can  be  had  from  several  points,  and  the  portion  of  the  travel  that 
now  seek*  the  uridge  train*  at  the  bridge  would  be  taken  care  of 
U-fore  the  bridge  is  reached.  Additional  stations  could  l>e  located 
in  Center  Street  and  elsewhere,  according  to  Mr  Martin's  plan  or 
upon  such  other  plan  as  may  lw  approved  by  the  Bridge  Commis- 
sioner. 

The  depr.-s.ing  of  these  bridge  track*  would  involve  the  closing 
of  North  William  Street.  This,  however,  is  a  short  street,  only  one 
block  long,  running  from  Park  Row  to  an  archway  beneath  the 
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bridge,  ami  the  travel  over  il  can  be  diverted,  or  if  desired  North 
W  illiam  Street  can  l>e  connected  al  small  expense  with  Wn.iain 
Street  by  a  roadway  riming  parallel  to  the  bridge  on  the  northern 
side.  Il  would  also  involve  a  change  in  William  Street  itself, 
lowering  the  vamc  by  some  few  feet  lo  an  extent  dc|>eiident  upon 
the  rate  of  the  gradient  adopted  on  the  bridge  approach.  William 
Street,  between  the  bridge  and  Duanc  Strict,  is  now  occupied  by 
two  warehouses  and  a  numlier  of  old  houses  that  were  originally 
used  as  residences,  but  now  are  used  as  junk-shops  The  ware 
houses,  could  lie  adapted  at  moderate  expense  to  a  change  of  grade 
In  Mr-  Marttn'>  report  ait  estimate  is  given  by  him  as  to  the 
cost  of  constructing  the  elevated  railway  l>ctwcen  the  Brooklyn  and 
Wilhamsburgh  bridges,  the  total  figures  being  as  follows: 

For  construction,  including  station   $757,000 

Property,  damages  etc   .    1 405  ,.,-no 

Total    5J.Kxi.Joo 

The  foregoing  estimate  will  be  seen  lo  have  a  large  proportion 
of  the  cost  absorbed  by  abutting  damages.  The  structural  estimate 
made  by  Mr.  Martin  is.  for  the  usual  style  of  structure,  correct; 
but  the  abuttal  damage  estimate  is  necessarily  an  indeterminate 
figure,  depending  upon  an  award  by  jury  Personally.  1  believe 
that  a  considerably  larger  amount  than  this  would  lie  granted 
The  actual  value  of  the  pro|ierly  along  the  promised  four-track  sit 
tion  is  at  least  $5.000.0011.  and  the  actual  value  of  the  property 
along  the  two-track  section  is  at  least  $u. 500.000.  amounting  to- 
gether to  $17, 500.000.  exclusive  of  any  allowance  tor  the  city's  own 
property.  It  will  he  noticed  that  Mr.  Martin  s  estmvate  is  only 
about  X  per  cent  of  this  amount. 

When  it  is  remembered  how  close  the  cars  would  run  to  the 
abutting  buildings.  I  am  forced  to  the  conclusion  that  the  damages 
would  lie  considerably  in  excess  of  the  estimate.  Taking  the  same 
route  and  the  same  stations  between  the  same  points.  I  have 
computed  the  quantities  that  will  Ik-  required  for  underground  con 
struction,  L'sing  the  same  unit  prices  thai  we  are  now  paying  on 
the  Rapid  Transit  subway  for  similar  work,  and  making  a  gem-r 
011s  allowance  for  contingencies  and  extras,  I  place  the  cost  of 
underground  construction  at  $.>.75o.ooo  This  figure  is  somewhat 
in  excess  of  Mr  Martin's  estimate,  but  I  do  not  believe  it  will  he  in 
excess  of  what  the  actual  cost  of  the  proposed  elevated  structure 
and  damage  allowance  together  would  amount  to.  The  abutting 
property  would,  in  the  case  of  the  subway,  lie  lieuefited  ami  not 
depreciated,  and  the  city  would  receive  an  increased  and  not  a 
decreased  revenue  from  taxation. 

As  to  the  trolley  cars  tt|»on  the  Brooklyn  Bridge;  Mr.  I.mdentlial 
recommends  for  the  present  the  construction  of  additional  loops  at 
the  Manhattan  end  of  the  Brooklyn  Bridge  ill  order  lo  provide  more 
facilities  for  passengers  to  reach  the  cars,  and  suggests  that  on  tile 
completion  of  the  two  bridges  now  under  construction,  the  Opera- 
tion of  trolley  cars  should  be  limited  to  the  Brooklyn  side,  and  that 
passengers  lie  carried  across  the  present  bridge  by  a  movable  plat 
form.  Additional  loops  or  some  similar  rearrangement  of  the 
tracks  at  the  Manhattan  end  is  the  only  suggestion  that  I  can  see 
to  provide  for  immediate  relief.  Such  relief,  however,  would  lie 
temporary  only. 

A  movable  platform  undoubtedly  pOMeMei  great  merit,  and  is 
capable  of  moving  more  people  than  any  other  device  As  to 
whether  it  is  U'tter  to  withdraw  the  trolley  cars  entirely  and  sub- 
stitute therefore  I  lie  movable  platform  and  so  carry  all  the  people 
away  from  Manhattan  as  fast  as  they  arrive  at  the  end  of  the  bridge 
and  arrange  for  their  distribution  in  Brooklyn,  where  there  is  more 
space,  is  a  matter  which  I  do  not  enter  into,  as  I  deem  it  lx-yond  the 
scope  of  my  investigation,  If.  however,  the  trolley  cars  are  to 
remain.  I  beg  leave  to  call  the  board's  attention  to  the  fact  that 
these  trolley  lines  can  be  treated  in  a  manner  similar  lo  what  I 
have  suggested  for  the  elevated  lines,  namely,  ibey  too  can  lie  de 
pressed,  he  brought  under  Park  Row  and  carried  )n  a  subway  south 
under  Nassau  Street  1...  say.  Maiden  Ume.  and  thence  in  a  tunnel 
under  Maiden  I anr  and  the  East  River,  to  Rrooklyn.  rising  to  the 
surface  at  HNBC  desired  |»>inl  in  the  neighborhood  of  Borough  Hall 

The  Board  of  Kngincers  in  their  report  recommended  the  con- 
struction of  an  elevated  bile  south  from  the  bridge  and  across  the 
city,  in  order  to  supply  facilities  for  passengers  going  to  and  coming 
from  points  below  the  bridge  This  suggestion  was  most  valuable, 
as  such  a  lint-  would  intercept  a  large  volume  of  traffic  before  it 
teaches  the  bridge  Mr.  Martin,  however,  disapproved  of  it  am 
account  of  difficulties  of  construction.  By  means  id  a  subway  for 
the  trolley  ears  it  is  possible  of  accomplishment,  ami  1  have  there 
fore  included  it, 

Traiis-rluv  ial  facilities  are  being  provided  by  the  city  hy  the 
building  of  three  bridges  across  the  East  River  above  the  Brooklyn 
Bridge,  and  by  building  the  rapid  transit  subway  from  South  Fcrrv 
to  Joralcim  n  Street  No  provision  has  as  yet  lieen  seriously  pro 
iccted  to  furnish  continuous  rail  communication  at  any  point 


between  the  existing  bridge  and  the  south  end  of  Manhattan  Island, 
m  order  to  connect  the  financial  district  with  Brooklyn. 

I  he  l»»ard  has  directed  me  to  prepare  a  general  plan  of  extending 
the  rapid  transit  facilities  throughout  the  city.  One  of  the  features 
oi  such  a  plan  will  he  a  tunnel  from  Brooklyn  to  the  vicinity  of 
Maiden  l,anc  and  then  crossing  Manhattan  lo  the  Hudson  River 
Such  a  tunnel  would  more  than  double  the  faculties  for  trolley  cars 
now  offered  hy  the  bridge,  and  do  so  in  the  cheapest  possible 
maimer,  By  connecting  this  tunnel  with  the  bridge  there  would 
lie  gained  a  relief  to  congestion  by  trolley  car  passengers,  ill  the 
same  way  as  the  (."enter  Street  extension  will  relieve  congestion  by 
passengers  at  the  train  platforms.  The  two  improvements,  are. 
however,  quite  distinct,  neither  depending  of  necessity  ujion  the 
other. 

The  improvements  here  outlined  can  Ik-  completed,  so  iar  as, 
the  bridge  is  concerned,  without  any  serious  interference  with  the 
operation  of  either  the  elevated  or  the  suriace  tracks. 

The  Bridge  Commissioner  has  pointed  out  that  the  Second 
Avenue  elevated  line  could  effectively  be  brought  over  the  tracks  of 
the  City  Hall  branch  111  Park  Row.  so  as  to  make  a  double  station 
at  Park  Row  for  both  the  East  Side  elevated  systems.  This  is  a 
most  admirable  suggestion,  and  one  thai  I  cordially  indorse,  Work 
is  now  in  progress  <,n  the  Blackwell's  Island  Bridge  If  the  Second 
Avenue  line  lie  brought  to  City  Hall,  additional  express  trains 
COttld  be  run  not  only  to  Harlem  and  The  Bronx,  but  also,  by  con- 
structing suitable  connections  across  the  new  bridge,  to  the  Bor- 
ough of  (Jiiccns.  and  thus  bring  that  borough  into  direct  and  rapid 
communication  with  the  City  Hall.  If  this  improvement  were 
made,  there  would  be  a  joinl  station  of  the  Second  and  Third 
Avenue  lines  on  one  level  and  directly  liencath  them  another  joint 
station  of  the  subway,  the  Brooklyn  elevated  and  surface  cars. 
Connection  between  the  Upper  and  lower  levels  could  be  made  by 
moving  stairways 

When  these  improvements  are  finished,  both  cars  and  trains  will 
have  disappeared  from  the  surface  of  the  bridge  from  Rose  Street 
to  Park  Row,  and  the  pre-a-nt  terminal  station  with  the  bridge 
across  Park  Row  can  lie  removed.  This  station  building  is  un- 
speakably unsightly  and  in  every  sense  unworthy  to  constitute  the 
approach  to  what  is  now  the  greatest  bridge  in  the  world.  .Esthetic 
considerations  would  demand  that  when  these  buildings  are  re- 
moved the  space  lie  reserved  lo  afford  an  uninterrupted  view  of 
the  massive  masonry  towers  ami  the  graceful  curve  of  the  cables. 

There  is,  however,  a  very  general  demand  both  Oil  the  score  of 
economy  and  convenience  for  the  construction  of  a  great  public 
building,  in  which  can  be  located  the  various  department  bureaus, 
for  which  building  no  suitable  site  seem-  available  With  the  dis- 
appcarance  of  trains  from  the  Manhattan  entrance  of  the  bridge 
and  the  abandoning  of  the  bridge  approach  as  a  station,  for  which 
it  was  never  intended,  the  area  covered  by  the  present  station, 
together  with  such  private  property  as  can  In-  readily  acquired  to 
the  north,  forms  an  exceptional  siu-  for  such  a  public  building. 
Ibis  budding,  by  proper  architectural  treatment,  could  be  made  a 
lilting  approach  for  the  bridge  itself  by  piercing  the  building  willi 
a  large  arched  way  to  form  a  spacious  entrance  to  the  bridge,  which 
arch  would  afford  a  fine  vista  of  the  .iridgc  from  City  Hall  Park 
Such  a  building  would  afford  accommodation  for  all  the  city  offices 
beneath  a  single  roof  It  would  l>e  mar  the  City  Hall  and  the 
general  court  house;  it  would  face  the  City  Hall  Park.  and.  more- 
over, would  have  light  and  air  on  the  other  three  sides.  If  a  similar 
amount  id  land  had  to  Ik-  purchased  near  by,  the  cost  of  the  land 
alone  would  probably  be  nearly  equal  to  the  cost  of  the  whole 
construction  above  proposed:  whereas,  by-  depressing  the  tracks  as 
above  suggested,  this  land  becomes  available  practically  without 
expense  as  an  incident  to  such  construction 



Boston  Postal  Service 

The  management  of  the  electric  mail  car  service  in  Boston  was 
recently  transferred  from  Edward  J  Ryan,  superintendent  of  the 
railway  mail  service,  to  Postmaster  tienrge  A.  Hibhard.  The  service 
consist,  of  eight  cars  and  fifteen  men  al  present,  and  about  I  JO. 000 
piece*  Of  mail  matlcr  are  handled  daily  It  was  believed  that  the 
work  performed  by  the  clerks  on  the  cars  should  Ik-  paid  for  by  the 
Boston  posloAice  rather  than  the  railway  mail  service,  and  this 
policy  is  in  line  with  lliat  now  followed  in  other  cities,  the  electric 
railway  postal  service  being  under  the  supervision  of  the  post 
master.  The  clerks  w  ill  thus  Ik-  )wiid  out  of  the  first  assistant  post- 
masfcr  general's  appropriation,  and  the  payment  for  the  use  of  the 
Boston  Elevated  Railway  Company's  cars  and  tracks  will  continue 
lo  Ik-  charged  to  the  -econd  assistant  postmaster  general.  Last 
year  llic  revenue  of  the  electric  mail  service  to  the  Boston  Elevated 
was  Sjt.fioooH.  or  11. 4  cents  per  car  mile,  the  total  car  mileage  Wing 
"M.405. 
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The  Ferryboat   "  Edgewater  *  of  the  New  Jeney  & 
Hudson  River  Railway  and  Ferry  Company 


One  of  the  most  complete  ami  handsomely  equipped  ferryboats 
firt  built  has  just  licen  placed  in  regular  service  between  1.10th 
Street,  in  Mew  York,  and  Kdgcwater,  N.  J.  The  New  Jersey  & 
Hudson  River  Railway  (s  Ferry  Company  has  its  terminus  al  F.dge- 


the  swiftest  ferryboats  in  the  harbor,  besides  forming  a  powerful 
ice  breaker  to  force  the  way  through  the  large  ice  floes  encountered 
in  this  part  of  the  "North  River."  The  main  engine  is  a  three- 
cylinder  compound  of  the  marine  type,  developing  at  150  r.  p.  m  ol 
the  propeller  upward*  "'  850  hp.  The  engine  shaft  is  coupled  to 
the  main  shaft,  extending  through  the  entire  length  of  the  boat  to 
a  propeller  at  each  end.  Two  additional  engine-,  direct -connected 
t>>  electric  dynamo*,  furnish  electricity  for  light,  and  blowing  and 


GENERAL  VIEW  OF  THE  "RMEWATER* 


water,  and  what  was  formerly  the  Fort  Lee  Ferry  now  lands  there. 
1  )u  Thursday,  July  J.  a  number  of  prominent  men  interested  in  the 
railway  and  in  the  district  along  the  Palisades  in  New  Jersey  that 
it  serves,  at  the  invitation  Of  the  company  made  a  very  pleasant  trip 
up  the  Hudson  River  on  the  new  ferryboat,  the  "Edgwater,"  where 
every  opportunity  was  given  10  make  a  thorough  inspection  of  her 
original  pointsof  design,  both  in  cabin  furnishings  and  in  machinery 
Frank  K.  Ford,  second  vice-president  and  general  manager  of  the 
railway  company,  was  on  board  and  explained  the  details  to  hi* 
interested  guests. 

Contracts  were  awarded  last  November  to  P.  San  ford  Rom, 
Incorporated,  of  Jcrsry  City,  for  the  budding  of  the  dock  word  an 
both  sides  of  the  river,  and  to  John  Monk  &  Son,  of  New  York,  for 
the  New  York  ferry  house  building.  The  work  on  the  New  York 
side  ha-,  ltfcn  delayed  by  the  construction  of  the  new  bulkhead  by 
the  city  at  this  point,  but  thi-  has  now  been  M  far  Completed  as  to 
enable  the  ferry  construction  to  proceed,  and  it  is  expected  that  Ihc 
latter  will  1*  completed  by  the  early  winter.  The  ferry  building  at 
the  fo»t  of  West  l.toth  Street  will  be  of  the  be*  modern  design 
and  construction  and  provided  with  all  the  most  recent  improve- 
ments. It  will  be  a  steel  structure  with  copper  front  and  clock 
tower,  the  latter  to  form  a  prominent  feature  of  the  shore  front, 
both  as  seen  from  the  river  and  the  Riverside  Drive  viaduct  over 
Manhattan  Valley,  directly  behind  it  The  interior  finish  of  the 
building  will  he  of  stamped  metal  and  quartered  oak.  somewhat 
Mmilar  to  that  of  the  Desbrosses  Street  ferry  house  Adjoining  tin- 
building  there  will  lie  a  power  house  containing  the  necessary 
machinery  for  heating  and  electric  lighting  The  building  will  be 
located  on  the  new  bulkhead  line  directly  at  the  foot  of  W«*l  i.iwh 
Street,  but  about  150  ft.  further  out  in  the  river  than  the  old  Fort 
I.rc  ferry  house.  This  provides  sufficient  space  for  the  new  mar- 
ginal street  at  this  location  similar  to  West  Street  in  lower  New 
York.  On  the  New  Jersey  side  a  new  slip  has  been  built  south  of 
the  present  one.  and  a  new  gangway  house  added,  which  practically 
doubles  the  capacity  of  the  present  building. 

The  new  ferryboat  "F.dgewatcr,"  which  was  built  for  the  com- 
pany by  the  Harlan  &  Hollingsworth  Company,  of  Wilmington. 
f>et.,  has  just  been  delivered.  The  boat  is  a  double-decked  steel 
ferryboat  of  the  latest  design,  with  tipper  works  of  somewhat 
MOiilnr  appearance  to  the  Pennsylvania  Railroad  ferryboats,  the 
lower  cabins  extending  to  the  extreme  rods  of  the  boat.  The  length 
over  all  is  180  ft.,  the  width  fib  ft.  A  corps  of  engineering  spe- 
cialists has  been  eneaged  in  its  design.  Colonel  E.  A.  Stevens,  of 
Hobokcn ;  Captain  C  W.  Woolsey  and  H  B  Roelker.  supervising 
the  design  of  the  hull  and  machinery,  and  Ford.  Bacon  tt  Davis, 
the  rleetrical  equipment  and  interior  arrangement  and  finish- 
The  hull  of  the  boat  has  been  so  constructed  as  to  make  it  one  of 


Steering  engines  arc  also  provided,  besides  the  usual  njuipoicnt  of 
condenser,  feed,  bilge  and  tire  pumps.  Two  marine  boilers  furnish 
steam  lo  these  engines  and  pumps. 

The  design  and  equipment  of  this  ferryboat  are  such  as  to  make 
it  the  safest  of  any  in  the  harbor.   The  steel  hull  is  constructed  as 


VIKW  OF  CABIN  INTERIOR 


a  complete  double  thell  at  the  water  line,  there  being  eight  separate 
water-tight  compartment  -  divided  by  steel-plate  collision  bulkheads, 
rendering  the  boat  practically  unsinkablc.  The  protection  from  fire 
is  also  perfect.  A  steel  deck  and  steel  center  house,  from  hull  to 
hurricane  deck,  would  isolate  any  fire  in  the  hull  and  prevent  it 
trom  communicating  to  the  cabins  and  decks  until  assistance  could 
be  obtained.    Powerful  fire  pumps  are  connected  to  a  special  fire 
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pipe  line  with  regulation  New  York  Fire  Department  outlet!  and 
hOM  at  eight  point*  on  the  three  deck-.  In  addition  to  the  old- 
fa>hionrd  hand  bucket*  required  by  the  government  regulation*,  at 
four  convenient  points  are  provided  standard  fire  extinguisher 
hnekel  tanks  tilled  with  chemical  solution.  Double  the  number  of 
life  preservers  required  by  law  are  provided,  in  accessible  locations, 
and  in  addition  to  the  Usual  life  Ixiats  there  are  carried  ring  buoys 
and  life  rails  which  can  be  quickly  thrown  overboard. 

As  this  ferry  is  a  part  of  the  "Hudson  River  Line"  from  New 
York  to  Englcwood,  Ilackcnsack  and  l'aterson.  it  has  been  the 
object  of  the  management  to  provide  a  ferryboat  which  in  con- 
venience of  arrangement  and  elegance  of  finish  would  he  as  notable 
as  its  electric  cars.  Tlic  main  deck  is  in  general  of  the  usual  ar- 
rangement. A  cabin  on  each  side  extends  the  entire  length  of  the 
boat,  one  being  for  smokers  and  one  for  non-smoker*.  Stairways 
in  the  center  of  each  cabin  lead  to  the  upper  cabins.  Between  the 
main  cabins  are  the  usual  icatuways.  with  accommodation  for  thirty 
average  wagon*.  For  sanitary  reason*  the  company  experimented 
with  a  number  of  waterproof  paving  materials  for  the  tcamways,  in- 
cluding rock  asphalt,  asphalt  mastic,  vitrified  brick,  granite  Modi 
and  compressed  cork  hrick.  but  the«e  were  found  unsatisfactory  on 
account  of  horses  slipping  on  them  when  starting  heavy  loads.  The 
paving  material  u*ed  i*  creosoted  *pruce.  which  i*  an  improvement 
over  the  untreated  wood.  A  portion  of  the  center  house  between 
the  tcamways  i*  used  as  a  drivers'  cahin.  enabling  these  men  to 
have  a  shelter  in  winter  and  still  be  close  to  their  team*.  The 
promenade  deck  i*  provided  with  the  usual  scats. 

Great  care  has  been  taken  in  the  design  of  the  interior  finish 
All  cabinet  work  i*  of  speeially  selected  rpiartered  white  oak.  with 
plain  molding*,  giving  a  simple  though  elegant  effect.  The  pan- 
elling of  walls  and  ceiling,  is  in  burlap  of  natural  color.  A  touch 
of  bright  color  has  heen  added  in  the  elliptical  transom  windows  of 
ihe  lower  cabin,  which  are  of  stained  glass,  made  by  the  Tiffany 
Company  The  hardware  ami  fixtures  arc  of  *olid  bronze  The 
color  scheme  is  uniform  throughout,  harmonizing  with  the  natural 

»•••  'I  color  of  tin1  >a  1.    mi  of  the  -".ink  1  -  along  honed  and  nut 

stantial  lines,  and  the  effect  is  most  pleasing;  a  private  yacht  would 
not  be  more  handsomely  finished.  The  lower  cabin  and  stairway 
lloors  are  covered  with  rubber  tiling  in  a  simple  design,  and  the 
upper  cabin  Amirs  with  cork  carpel  Spring  rattan  seats,  similar  to 
those  used  in  street  car*,  are  provided  in  the  lower  cabins,  a  novelty 
for  this  service  and  affording  additional  comfort. 

The  boat  is  heated  by  the  Stiirlevant  hot  air  system.  Cold  air. 
which  is  taken  at  an  opening  aliovc  the  center  house  on  the  hurri- 
cane deck,  is  heated  by  being  passed  over  *team  coil*  in  the  bold, 
and  is  then  blown  into  the  cabin*  from  outlets  near  the  ceiling*  On 
cooling,  the  heated  air  descends  and  is  exhausted  at  openings  under 
the  seal*  and  discharged  into  the  oprn  air  by  ventilating  fan* 
The  difference  between  this  system  and  the  usual  heating  by  radia 
tors  under  the  seats,  without  any  ventilation,  is  readily  noticeable 
The  electric  lighting  of  the  boat  is  urmn  an  unusually  generous 
scale,  there  being  |W)  per  cent  more  lamps  used  than  on  the  ln--t 
lighted  ferryboat*  in  the  hnrhor  A  sufficient  supply  ,,f  rlectrieitv 
has  also  been  provided  ft  r  search  light  ami  extern  r  electric  siKn* 


The  Seattle-Tacoma  Interurban  R 
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One  of  the  most  interesting  high-speed  electric  railways  now 
under  construction  in  America  is  being  built  between  the  cities  of 
Seattle  ami  Tacoma.  Wash.    The  line  is  about  thirty-six  miles 
long  from  end  to  end.  and  is  to  be  equipped  with  the  most  mod 
crn  apparatus  available  for  quick  transit. 

Starting  in  the  thickly  settled  part  of  Tacoma.  the  line  runs 
easterly  across  the  I'uvalup  Indian  Reservation,  through  the  vat- 
ley  of  the  Stuck  River  northerly  to  Auburn,  about  14  5  miles  from 
Tacoma.  then  passes  to  the  town  of  Kent  via  Christopher  and 
Thomas.  Kent  being  about  nineteen  miles  from  the  starting  point. 
Thence  the  track  extends  through  O'Brien.  Orillia.  Renton 
Junction,  and  follow*  the  Duwarrnish  River  through  Race  Track. 
Georgetown  and  South  Seattle  to  King  Street,  Seattle  proper, 
the  cars  to  ojtcratc  on  the  track*  of  the  Seattle  Klcctric  Com- 
pany within  the  city. 

The  road  is  being  built  largely  on  a  private  right  of  way,  ex- 
tending between  the  Tacoma  city  line  anil  Race  Track.  Currem 
ior  the  trains  will  he  taken  from  a  too  lb  per  yd.  third  rail  on 
the  private  right  of  way  and  from  a  00  IJ.  &  S.  trolley  wire  on 
highways.  The  third  rail  is  to  be  supplemented  by  a  350.000-eire. 
mil  cable.  The  track  rails  are  70-lb.  Chasc-Shawmut  500.000-circ 
mil  liomls  will  be  used  on  the  track  and  75o.ooo-circ.*mil  on  the 
third-rail. 

Sub-stations  located  at  Saw  Mill.  Kent  and  Grant  Streets,  about 
65.  19  and  32.4  miles  from  Tacoma.  respectively,  will  serve  as 
distributing  points  for  the  current  supply.  Current  will  probably 


be  generated  in  the  new  Post  Street  power  station  of  the  Seattle 
Electric  Company  in  Seattle,  transmitted  about  one  mile  over  a 
0000  15.  &  S.  two-phase  circuit  at  2.200  volts  -o  the  Massachu- 
setts Street  step  up  transformer  station.  Here  four  500-kw  water- 
cooled  General  Electric  transformers  will  raise  Ihe  voltage  to 
about  27.500  maximum  and  feed  the  high-tension  transmission 
line  with  60-cycIe,  j-phase  current  over  three  No.  1  B.  &  S.  cop- 
per wires  as  iar  as  Race  Track,  where  the  line  will  change  to 
three  No  4  B.  &  S.  copper  wires  and  be  carried  through  to  Saw- 
mill substation  in  this  sue.  The  step-up  transformers  in  the 
Massachusetts  Street  sub-station  arc  to  be  equipped  with  regu- 


MAP  OF  SEATTLE  TACOMA  LINE 

lalmg  dials  giving  various  secondary  voltages  with  variations  in 
the  primary  between  2.000  and  2,200.  Each  translormer  is  guar- 
anteed to  regulate  within  I  per  cent  at  too  per  cent  power  factor, 
mid  within  .t  per  cent  at  Ho  per  cent  power  factor. 

At  each  of  the  sub-stations  there  will  be  one  300-kw  motor-gen- 
erator set,  fed  by  two  180-kw  oil- cooled,  step-down  three-phase 
two-phase  transformers  The  machines  consist  of  an  eight-pole, 
.too  kw,  450-r.  p.  m.,  600-volt  flat-characteristic,  direct-current 
General  Electric  railway  generator  direct-connected  to  a  G.  E. 
m-polc,  450-hp,  2.200  volt,  2-phase  induction  motor.  Each  ma- 
chine has  a  so  per  cent  overload  capacity  for  two  hours.  It  is 
expected  that  the  control  of  the  railway  current  through  motor 
generators  instead  of  rotary  converters  will  give  an  unusual  flexi- 
bility in  operation 

Supplementing  the  motor  generators  and  taking  op  the  fluctua- 
tions which  the  trains  will  superimpose  upon  each  sub-station  will 
be  three  storage  batteries,  made  by  the  Electric  Storage  Battery 
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Company,  of  Philadelphia.  The  Grant  Street  and  Kent  sub-sta- 
tions will  each  contain  288  cells  with  Type  G17  plates,  each  bat- 
tery having  a  capacity  of  discharging  640  amps,  at  the  hour 
rate,  and  the  Saw  Mill  battery  will  be  288  cells  of  Type  G15,  all 
plates  in  the  three  batteries,  however,  being  in  Type  G23  tanks 
to  allow  for  future  growth.  These  batteries  will  be  charged  and 
discharged  through  differential  boosters.  General  Electric  Type 
MP  6-pole,  35-kw,  600-r.  p.  in.  50-volt  to  no-volt  generators 
direct  connected  to  General  Electric  Type  MP  4-pole,  SJ-hp, 
600- volt  motors. 

These  boosters  will  be  designed  to  bring  an  average  load  upon 
the  motor-generator  sets,  When  the  line  current  becomes  great 
the  booster's  series  ampere  turns  overpower  the  shunt  turns, 
generating  a  voltage  in  the  booster  armature  coincident  in  direc- 
tion with  the  battery  voltage,  so  that  the  battery  discharges, 
taking  up  the  fluctuations.  At  times  of  extremely  light  load,  the 
shunt  field  overpowers  the  series,  giving  a  voltage  in  opposition 
to  the  battery,  and  charging  it  from  the  generator.  At  average 
load  the  shunt  and  series  fields  just  balance  and  the  battery  floats 
on  the  bus  bars,  inactive,  with  the  load  coming  on  the  generator. 
The  batteries  can  also  be  operated  without  boosters  by  giving 
the  motor-generators  a  falling  voltage  characteristic  as  the  load 
comes  on. 

On  the  Seattle  power  station  current  will  be  derived  from  two 
1600-kw  Wrstinghoiisc  2.200-volt.  Oo-cycle  altcrriaiors-  The  local 
cars  in  Seattle  depending  primarily  on  this  station  will  be  sup- 
plied through  500-kw  rotary  converters  connected  to  step-down 
transformers. 

Tlie  Seattle  Electric  Company  has  also  at  present  a  connexion 
with  the  lines  of  the  Snoqualmic  Falls  Power  Company,  which 
transmits  power  from  the  Falls  thirty-one  miles  to  Seattle  and 
forty-four  miles  to  Taeoma  over  a  .10.000 -volt,  .vpha.se  line,  using 
aluminum  wire.  A  recent  test  on  this  line  made  by  sending  cur- 
rent from  the  Falls  to  Seattle,  back  to  the  Falls,  then  to  Ta- 
eoma and  back  to  the  Falls.  153  miles  ill  all.  gave,  with  .1  line 
resistance  of  241  ohms,  13!$  per  cent  power  loss  at  60-cyclcs. 
The  insulation  resistance  was  70,000  ohms,  and  the  charging 
power  112  kw. 

The  intcrurban  transmission  line  will  be  made  up  on  red  cedar 
poles  40  ft.  to  45  ft.  long,  spared  1 10  ft.  to  120  ft.  apart.  The 
upper  transmission  cross-arms  will  be  8  it.  6  ins.  long  by  6  ins. 
square  at  the  ends,  with  two  pins  7  ft.  on  centres.  The  lower 
arms  will  be  12  it.  long,  6  ins.  x  6  ins.  at  the  ends,  with  tour  pins 

3  ft.  6  ins.  on  centres.  Thus  the  transmission  wires  will  be  spaced 
on  a  42-in,  collateral  triangle.  The  telephone  arm  will  be  at  least 

4  ft  below  the  transmission  arm  and  standard  in  sire. 

The  railway  feeders  will  be  run  on  standard  4-pin  arms.  Pins 
arc  of  eucalyptus,  insulators  are  of  the  Locke  type,  with  porce- 
lain petticoats  and  glass  supports,  designed  for  a  Working  pres- 
sure of  60.000  volts.  Lighting  arresters  will  be  used  in  the  sub 
stations. 

The  passenger  motor  cars  are  to  be  combination  smoking  and 
baggage  type,  length  over  end  panels  .12  ft.  6  ins.  and  4'  •••  6  in 
over  vestibules,  equipped  with  Van  Horn  rati -malic  couplers, 
I  lam  sand  boxes,  and  Hale  and  Kilbnrn  walkover  scats.  They 
are  mounted  on  Brill  "27E"  trucks.  There  arc  also  similar  cars 
without  compartment  to  operate  both  as  motor  and  trail  carv 
The  multiple  unit  system  of  control  will  be  used,  each  motor 
car  having  four  G  E  -66  motors  mounted  on  its  trucks,  giving 
a  rated  capacity  per  car.  on  the  hour  basis,  of  500  hp.  The 
equipment  will  probably  attain  a  maximum  speed  of  60  miles  per 
hour  with  a  jo-ton  motor  car  hauling  a  20-ton  trailer.  G,  E. 
Type  M  control  is  to  be  used  on  the  cars.  There  will  also  be 
two  4-motor  G.  E.-66  ircight  equipments  in  operation,  capable 
of  hauling  a  trailing  load  of  275  tons  behind  a  ;s?on  locomotive 
at  twelve  miles  per  hour  The  passenger  gear  ratio  is  1.55.  and 
the  freight.  305  Two  of  the  motors  of  each  freight  equipment 
are  connected  permanently  in  series 

The  schedule  lime  and  train  service  of  the  road  has  not  yet 
been  given  out.  but  the  speed  Capabilities  of  the  equipment  and 
favorable  characteristics  of  the  right  of  way.  as  regards  alignment 
and  grade,  except  between  Saw  Mill  and  Auburn,  where  2  per 
tint  grades  and  sharp  curves  abound,  should  ultimately  cut  down 
the  running  time  lo  within  an  hour  and  a  half  under  favorable 
circumstances  and  perhaps  belter  it.  Boston  capital,  principally, 
is  backing  the  enterprise. 

■  »♦«  

New  Car-Ahead  Ordinance 

The  car-ahead  ordinance,  which  was  passed  several  months  ago 
by  the  New  York  Aldermen,  was  pronounced  invalid  the  first  time 
it  was  submitted  to  the  test  of  judicial  consideration.  Now.  an- 
other ordinance  has  been  framed,  and  its  advocates  claim  that  the 


defects  of  the  original  law  have  been  avoided.  Here  is  the  text  of 
the  measure  which  was  adopted  by  the  Board  of  Aldermen  July  7: 

Section  L  Every  car  owed,  operated,  managed  or  controlled  by  a  street 
surface  railroad  company  in  the  >treet»  or  highway!  of  the  City  o(  New 
Yirtls,  shall  carry  throughout  its  route,  on  the  outside,  in  front  and  on  top 
•  >(  each  and  every  ear  so  operated,  a  signboard  or  placard  upon  which 
shall  appear  conspicuously  Ihc  destination  of  the  said  car.  Every  such 
company  must  carry  for  a  single  (are  upon  such  car,  without  change  there- 
(mm.  r«h  am)  every  passenger  to  any  regular  stopping  place  desired  by 
him,  upon  said  car's  route,  in  the  directum  of  the  destination  so  designated; 
and  (or  every  violation  of  the  ordinance  there  shall  be  recoverable  against 
the  company  so  offending  a  penally  oi  $100  in  an  action  to  be  brought  in 
the  n.-ime  ol  the  C  ity  ol  New  York. 

Sec.  S  This  ordinance  shall  not  apply  to  a  transfer  made  to  a  connecting 
line,  going  in  a  different  direction  (rocn  that  in  which  such  ear  may  be 
going,  nor  where,  by  reason  ol  any  accident,  compliance  with  the  ordinance 
i.  rendered  impossible. 

Sec.  J.   This  ordinance  shall  talc  effect  immediately. 

 ♦♦* 

Operating  Electric  Cars  on  Steam  Roads 


One  of  Ihc  most  important  legal  decisions  affecting  I  he  electric 
railway  interests  was  handed  down  by  Justice  llaight  in  the  litiga- 
tion over  the  effort  of  the  Hudson  Valley  Railway  Company  to 
upefatc  its  lines  in  conjunction  with  the  Boston  &  Maine  Railroad. 

I  lie  opinion  of  the  Court  of  Appeals,  which  accompanies  this  de- 
cision and  in  which  Judges  Parker.  Gray.  O'Rrien,  Vann  Cullen  and 
Werner  concur  with  Justice  llaight.  confirms  absolutely  the  right 
of  electric  railroads  to  compel  the  steam  railroads  to  make  con- 
nections and  interchange  freight  business  with  electric  railroads. 

The  case  came  before  the  Court  of  Appeals  of  New  York  for  re 
vision  upon  motion  of  the  Stillwater  tt  Mechanicville  Street  Rail- 
way Company,  which  is  one  of  the  lines  controlled  by  the  Hudson 
Valley  Railway  Company,  lo  set  aside  the  decision  of  the  Appellate 
Division,  which  had  reversed  (he  findings  of  the  commissioners 
adjudging  that  an  intersection  and  connection  of  the  eleclric  line 
with  the  steam  road  should  be  made  The  case  was  carried  through 
the  ciurts  by  Thomas  O'Connor,  of  Water  ford,  and  was  argued  in 
the  Court  of  Appeals  by  cx-Senator  Hill,  for  the  Hudson  Valley 

I'.  Kva>  Company     P.  lext  of  thi;  important  opinn  n  follows 

JUDGE  HAfGHTS  OPINION, 
'lilts  proceeding  was  instituted  by  the  Stillwater  St  Mechanicville 
Si  rut  Railway  Company  to  obtain  an  order  permitting  it  to  unite 
■ltd  connect  the  tracks  of  its  railroad  with  those  of  the  Boston  St 
Maine  Railroad  Company,  in  order  to  facilitate  the  free  inter 

changing  of  cars  between  the  two  roads. 

I  he  Stillwater  St  Mechanicville  Street  Railway  Company  was 
•  rgani/ed  under  the  General  Railroad  law  of  this  Stale,  with  the 
riirht  lo  transport  both  passengers  and  freight,  and  is  operaled  as 
p tt  electric  railroad  by  lite  trolley  system. 

The  Boston  &  Maine  Railroad  is  a  foreign  corporation,  organized 
••ndcr  I  be  laws  of  Massachusetts,  and  is  operating  a  steam  railroad 
't  is  contended  npOtl  its  behalf  that  the  statute  does  not  authorise 
the  court  to  compel  a  connection  of  the  tracks  of  the  two  roads.  The 
rule  St  ion,  therefore,  raised  for  our  review  is,  as  to  the  proprr  con- 
■triiclion  of  the  Statute 

The  Railroad  Law  of  1X00  (chapter  505.  section  12)  provides  as 
follows: 

Every  railroad  corporation,  whose  mad  is  oe  shall  he  inlrt-es-ted  by  any 
new  railroad,  shall  unite  with  the  corporation  owning  such  new  railroad  in 
(•  rming  the  necessary  intersections  and  connections,  and  grant  the  requisite 
facilities  therefor;  and  if  the  two  corporations  cannot  agree  uimn  the  amount 
ol  compensation  to  be  made  therefor  oe  upon  the  line  or  lines.  c'»Je  or 
grades,  points  or  manner  of  such  intersections  and  connections,  the  same 
shall  he  ascertained  and  determined  by  commissioners,  one  of  whom  must 
V  a  practical  civil  engineer  and  surveyor,  to  Ise  appointed  by  the  court, 
as  is  provided  in  the  condemnation  law;  and  such  commissioners  may  de- 
termine whether  the  crossing  or  crossings  o(  any  railroad  Iwtorr  constructed 
-li.»r  he  henrath.  at.  nr  alx  ve  the  csoor-g  grade  ol  such  rsilmad,  and  upon 
li  e  mute  designated  upon  the  map  o(  the  corporation  seeding  the  crossing 
or  otherwise.  All  railroad  corporations  whose  roads  are  or  shall  herealtet 
I  r  *o  crossed,  intersected  or  joined,  shall  receive  from  each  other  and  lor- 
u--rd  to  thrit  destination  all  goods,  merchandise  and  other  property  intended 
(or  points  on  their  respective  roads,  with  the  same  dispatch  as,  and  at  a 
rale  n(  freight,  not  eseeeding  the  local  tariff  rate  charged  'oe  similar  goods, 
uirrrhaiidise  and  other  properly  received  at  and  forwarded  from  the  same 
point  foe  individuals  and  other  corporations. 

It  will  be  observed  that  this  statute  contains  (wo  provisions,  one 
for  the  crossing  of  the  tracks  of  another  railroad  al.  above  or  he 
ncalh  grade:  and  Ihc  other  provides  for  the  intersection  of  the 
tracks  of  such  railroads,  and  upon  the  making  of  such  connections 
the  roads  shall  receive  from  each  other  and  forward  to  their  desti- 
nation all  goods,  merchandise  and  other  property  intended  for 
points  on  their  respective  lines. 

The  court  Mow  seems  (o  have  been  of  opinion  that  this  statute 
had  reference  to  steam  railroads,  and  did  not  pertain  to  roads 
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operated  by  electricity.  In  determining  this  question  it  becomes 
necessary  to  exaitttllC  more  fully  the  Railroad  Law  for  the  purpose 
of  ascertaining  the  legislative  intent.  By  referring  lo  section  2  of 
the  act  we  find  provisions  for  the  incorporation  of  railroad*  which 
it  to  he  accomplished  !>y  the  execution  of  a  certificate  of  fifteen  or 
more  persons  which  shall  contain  the  name  of  the  corporation, 
the  numticr  of  years  it  is  to  continue  and  the  kind  of  road  to  be 
built  or  "iterated.  The  section  contains  other  provisions,  among 
which  is  sub-division  It.  which  provides  that  "if  a  street  surface 
railroad,  the  names  and  description  of  the  streets,  avenues  and 
highways  in  which  the  road  is  to  lie  constructed  "  It  is  thus  ap- 
parent that  the  articles  of  incorporation  provided  for  have  reference 
to  all  kinds  of  railroads  for  public  Use,  including  steam  railroads, 
streel.  surface  and  electric  roads 

Again,  passing  to  section  4,  sub  division  5,  of  the  act.  we  find  that 
every  railroad  corporation,  in  addition  to  the  power  given  by  the 
gineral  stock  corporation  law.  shall  have  power  "to  cross,  interact, 
join  or  unite  its  railroad  with  any  oilier  railroad  hcinrc  constructed, 
at  any  point  on  its  route  and  upon  the  ground  of  Mich  other  railroad 
corporation,  with  the  necessary  turnouts,  sidings,  switches  and 
other  conveniences  in  furtherance  of  the  objects  of  its  connection  " 

Section  S4.  Kvcry  railroad  cor|Mvraiion  shall  start  and  mr  Us  cats  for 
the  transportation  of  pas*enircr »  ami  property  at  regular  limes.  In  l.r  h»r.| 
by  public  notice,  ami  shall  furm.h  surticicnl  accomu  udalinns  lor  Ihr  tran*- 
portalu.n  of  all  passengers  ami  property  which  shall  he  oft.rnl  lor  Iranspor- 
ialH>n  al  the  place  «i  slatting.  »ulnn  a  reasonable  lime  orcviocisly  thereto, 
and  at  II ir  (mutton*  of  oilier  railroad*,  and  al  the  Usual  stopping  places 
e*tahh*lird  lor  receiving  ami  docharging  way  |s».*<nger»  at  d  freight  for 
llial  train;  ami  ahall  taVe,  Iran. port  ami  discharge  sitch  p....cng»r.  tad 
properly  al,  from  ami  to,  such  places,  on  due  payment  ol  the  tare  <ir 
freight  legally  atiihnrixed  therefor. 

See.  STi.  Kvetv  railroad  corporation  whose  road,  at  or  near  toe  «arne  place, 
connect*  with  or  is  intersected  by  two  or  more  railroads  competing  lor  its 
lot. inc. s,  shall  fairly  and  impartially  atT'f.l  to  each  ol  such  connecting  or 
inlet  .ci  miir  nails  ei|tial  terms  ol  accommodation,  privileges  and  facilnir. 
in  the  Iransporlarmn  of  cars,  passengers,  baggage  and  freial.t  over  arid  upon 
Us  toads,  and  n«<t  and  upon  their  roads  and  e<|iial  facilities  in  the  inter 
rhange  and  use  o{  pgllfftr.  bandage,  freight  and  oilier  ears  required  lo 
•eeommodale  Hie  business  of  each  toad,  and  in  furm-hing  passage  tickets 
lo  pa.srngers  mho  may  desire  to  mate  a  continuous  trip  over  any  part  ol  lis 
roads  ami  either  of  such  connecting  roads.  The  Itoard  of  Kailnad  Otr 
missionrra  may,  upon  application  of  the  corporation  owning  or  operating 
either  ol  the  connecting  or  inlersecting  roads,  and  upi»n  fourteen  day." 
notice  to  the  eotporalinn  owning  or  operating  the  oilier  mad.  prescribe 
such  regulations  as  will  tecure,  in  their  judgment,  the  etiioynient  of  erjual 
privileges,  accommodations  and  facilities  10  such  connecting  or  intersecting 
roads  as  may  he  arquitrd  lo  accommodate  the  business  ol  each  road,  and 
the  terms  and  condition*  upon  which  Ihe  same  shall  lie  atlorded  lo  each 
road.  The  decision  ol  Ihe  commissioners  shall  be  binding  on  Ihe  parties  for 
two  yeara.  and  the  Supccmc  t'otirt  shall  base  power  to  compel  the  per 
formance  thereol  by  attachment,  mandamus,  or  otherwise. 

It  will  1st  observed  tnat  each  of  these  provisions  of  the  siaimc, 
lo  which  reference  has  been  made,  expressly  refers  to  every  railroail 
corporation,  and  thereby  includes  every  railroad  incorporated  under 
the  provisions  of  section  2  of  the  act. 

The  contention  is  now  made  that  to  compel  a  track  connccliort 
of  steam  railroads  by  electric  or  street  surface  railroads  for  the 
iniercbanging  of  traffic,  would  he  a  burden  and  a  hardship  to  steam 
railroads  that  was  not  contemplated  when  the  staiule  was  passed: 
that  10  permit  connections  with  steam  railroads  by  the  large  number 
of  electric  railroads  which  have  been,  or  are  being  constructed, 
would  result  in  confusion  to  the  steam  railroads  and  nuke  their 
operation  difficult 

The  learned  Appellate  Division  appear!  to  have  been  impressed 
w  ith  this  argument,  for  it  states  in  its  opinion  that  the  proceeding 
and  purpose  is  new.  and  obviously  opens  a  field  of  inquiry  of  the 
greatest  importance,  not  alone  to  railroad  corporations,  but  lo  the 
general  public,  which  has  an  interest  in  the  streets  and  highways 
of  towns,  villages  and  cities  of  the  State;  that  if  the  street  surface 
railways  are  to  be  recognized  a*  an  integral  i»rt  of  the  great  sys- 
tem of  steam  railroads,  that  the  purpose  should  be  made  clear  by 
the  Legislature.  Travelers  and  the  shippers  of  merchandise 
and  freight  have  the  right  to  make  use  of  all  the  facilities  provided 
for  in  the  articles  of  inrnr|toration.  and  the  provisions  of  the  statute 
pertaining  thereto,  in  the  conduct  of  their  business.  Tliis,  we  think, 
is  made  clear  by  the  provisions  of  the  statute  which  requires  that 
all  railroad  corporations  whose  roads  are.  or  shall  be  intersected, 
shall  receive  from  each  other  and  forward  to  their  destination  all 
goods,  mechandise  and  other  properly  intended  for  points  on  their 
respective  roads,  with  the  same  dispatch  and  at  the  rate  of  freight 
not  exceeding  the  local  tariff  rate.  etc.  Rearing  this  purpose  in 
mind,  we  pas*  to  a  consideration  of  the  meaning  of  the  law.  As 
we  have  seen,  by  the  statute  aiilhoi i/ing  the  incorporation  ol  rail- 
road*, the  legislature  contemplated  making  provisions  for  all  kinds 
of  railroad*,  street  surface,  as  well  as  steam  railroads.  By  section 
4.  sub-division  7.  all  roads  organized  under  Ihe  provisions  of  the 
act  were  empowered  "to  lake  and  convey  persons  and  prorsrrty 


on  its  railroad  by  the  power  or  force  of  steam,  or  animals,  or  by 
any  mechanical  power."  It  is  true  that  the  statute  contains  numer- 
ous provisions  which  apply  alone  to  steam  railroads,  and  other 
provisions  which  apply  alone  to  electric  or  street  surface  roads;  but 
in  most  of  these  provis.ons  there  is  specific  reference  either  to 
steam  or  slreel  surface  roads.  The  great  body  of  the  statute  was 
intended  lo  apply  to  all  railroads  incorporated  under  its  provision*, 
especially  so  far  as  those  provisions  were  applicable.  'Ihe  revision 
•  it  ihe  Kaihoad  law  ol  1K50  is  of  recent  date  and  aflcr  the  streel 
surface  railroads  in  our  citic*  and  villages  had  become  very  numer- 
ous. The  Legislature  in  undertaking  a  revision  of  the  railroad 
laws  attempted  so  far  as  |x.**iblc  lo  establish  a  complete  system 
under  which  all  kinds  of  railroads  could  be  operated  and  the  public 
interests  subserved.  In  construing  these  statutes  il  does  not  become 
us  to  shtil  our  eyes  to  the  purposes  sought  t,,  be  accomplished,  or 
the  discoveries  that  have  l»ccn  made  and  the  improvements  accom 
pi  1  shed  in  the  transportations  of  the  country  in  recent  years.  The 
great  sli-am  toads  have  extended  across  ihe  continent  from  ocean 
lo  ocean,  ami  from  Ihe  far  North  down  lo  the  tropics  These  roads 
have  Ivecome  great  arlenes  over  which  is  Iran -ported  the  greater 
part  of  the  commerce  of  ihe  continent  It  has  not  been  considered 
profitable  or  practical  for  steam  roads  to  be  constructed  to  every 
village,  banilii  or  productive  district  111  the  country.  This,  however, 
is  rapidly  Irving  accompli- bed  by  the  numerous  electric  roads  that 
ate  111  process  of  construction,  or  are  contemplated  By  their  mean* 
the  farmer,  the  mill  owner  and  ihe  merchandise  vendor  in  distant 
places  may  Ik-  able  to  teach  Ihe  steam  railroads,  and  through  them 
the  great  markets  of  imr  cities,  with  their  merchandise  and  pro 
ducts,  and  in  this  way  one  road  may  become  a  feeder  and  dis- 
tributor of  the  other. 

If  one  electric  mad  were  staking  a  connection  with  another  road 
operated  by  the  same  power,  it  would  hardly  be  claimed  that  the 
provisions  of  section  u  did  not  apply.  Il  is  practically  conceded 
that  eleclric  roads  may  l>e  United  with  other  roads  of  the  same 
character  and  operated  by  ihe  UM  power.  But  the  statute  has  not 
limited  the  courts  to  the  requiring  of  intersections  and  connections 
between  road*  of  the  sunt  character.  Very  likely  electric  road* 
tendering  cars  to  steam  roads  for  transportation  should  only  offer 
those  pro|ierly  equipped  with  brakes  and  couplers,  so  that  they 
may  be  taken  and  transported  readily  and  safely  II  may  be  that 
additional  regulation*  will  liecomc  necessary  in  order  that  equal 
privileges,  accommodations  and  facilities  may  be  afforded  m  con- 
necting and  inlersecting  roads,  but  all  this  may  lie  controlled  by 
Ihe  Board  of  Railroad  Commissioners,  who.  under  the  provisions  of 
section  Jj,  to  which  we  have  referred,  is  given  full  authority  in  the 
premises. 

It  is  said  that  the  right*  of  the  public  in  the  streets  and  high 
ways  of  our  cities,  towns  and  village*  should  be  protected,  and  that 
cars  loaded  with  merchandise  and  freight  should  not  be  permilted 
to  be  run  over  street  surface  railroad*  It  may  be  that  additional 
regulations  should  be  provided  either  by  statute  or  by  ordinance, 
limiting  the  time  in  which  cars  of  this  character  should  be  permitted 
to  run  over  street-surface  railroad*,  especially  in  citie*  and  large 
village*:  but  that  Ihe  power  cxt*ts  to  run  such  cars  is  no  longer  an 
open  quel  ion  in  ihis  court. 

This  question  was  elalwiralely  considered  in  the  case  of  Dc 
Grauw-  v*  Long  l*l.md  Llcctric  Railway  Company  < 4.1  App.  Dir., 
*02L  which  case  was  affirmed  in  Ibi*  court  on  the  opinion  below 
(16.1  X.  Y.  CQ7). 

Again,  bearing  in  mind  the  legislative  purpose,  its  intent,  to  our 
minds,  appears  reasonably  clear,  in  the  use  made  of  the  provision  to 
cross,  Intersect,  join  or  unite  it*  railroad  with  any  oiher  railroad 
The  word  "cross"  is  u*ed  in  connection  with  the  word  "connect." 
and  the  Legislature  could  hardly  have  intended  that  one  word 
should  mean  one  kind  of  a  railroad,  and  the  other  another  kind 
One  of  the  mo*l  important  right*  which  the  Legislature  under- 
took to  provide  for  and  to  protect  was  that  of  Ihe  right  of  one 
railroad  to  cross  Ihe  tracks  „f  another  which  had  previously  been 
constructed  Were  it  not  for  this,  one  road  running  north  and 
south  through  the  State  could  absolutely  prevent  the  constructing 
of  MOlbCf  extending  east  and  west.  The  Legislature  was  careful 
to  make  ample  provision  for  crossings  in  the  same  section  in  which 
intersections  were  provided  for.  and  these  provision*,  with  reference 
lo  crossings,  have  lsrcrt  held  to  apply  lo  eleclric  ami  si  reel  surface 
roads  crossing  steam  roads,  or  of  steam  roads  crossing  electric  or 
street-surface  roads.  (Buffalo.  B  St  L.  R.  R.  Co  vs.  N  Y.,  L.  E. 
c*  \V  R  R  Co  .  72  Hun.  &y.  Port  Richmond  Sc  P.  P.  F.I  R  R 
Co,  v«.  Staten  Island  R.  T.  R  R  Co  .  71  Hun.  170:  affd  .  144  X 
Y  .  445.) 

It  appears  in  us  thai  the  LevM*l-iliire  ha*  clearly  empowered  the 
court  to  order  connections  such  as  i»  sought  by  the  petitioner  in 
these  proceedings  The  order  of  ihe  Appellate  Division  should, 
therefore,  lie  reversed,  and  that  of  the  special  term  affirmed  with 
costs. 
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The  Bill  Providing;  for  the  Purchase  of  Street  Railway 
Bonds  by  Massachusetts  Savings  Banks 

As  the  content*  of  the  bill  patted  by  the  Massachusetts  Legisla- 
ture authorizing  savings  hanks  tu  invest  m  street  railway  bunds, 
which  becumes  operative  on  July  16,  is  ol  general  interest,  the 
text  is  herewith  presented: 

Sec.  t. — In  addition  to  the  investments  authorized  by  section  io 
of  cliapur  1 1 j  of  the  Revised  Laws,  savings  banks  and  institutions 
tor  savings  may  invest  their  deposits  and  the  income  derived  there 
/rum  in  the  bonds,  approved  by  the  Board  ot  Commissioners  of 
Savings  Banks,  as  hereinafter  provided  lor,  ol  any  street  railway 
company  incorporated  in  this  commonwealth,  the  railway  ot  which 
is  situated  wholly  or  partly  therein,  and  which  lias  earned  and  paid 
annually  tor  the  five  years  last  preceding  the  certification  ot  the 
Board  of  Railroad  Commissioners,  hereinafter  provided  for,  divi- 
dends of  not  less  than  5  per  centum  per  annum  upon  all  ot  its  out- 
standing capital  stock,  in  any  case  where  two  or  more  companies 
have  been  consolidated  by  purchase  or  otherwise  during  the  five 
years  prior  to  the  certification  hereinbefore  named  the  payment 
severally  from  the  earnings  ot  each  year  of  dividends  equivalent  in 
the  aggregate  to  a  dividend  of  5  per  centum  upon  the  aggregate 
capital  stocks  of  several  COKI panic*  during  the  years  preceding 
such  consolidation  shall  be  sufficient  for  the  purpose  ol  this  act. 
Dividends  paid  to  the  stockholders  ot  the  West  End  Street  Kailw.iy 
by  way  of  rental  shall  be  deemed  to  have  been  earned  and  paid  by 
said  West  End. 

Sec.  2. — The  Boa  id  of  Railroad  Commissioners  shall  on  or  before 
the  fifteenth  day  oi  January  of  each  year  transmit  to  the  Board  of 
Savings  Bank  Commissioners  a  list  of  all  street  railway  companies 
that  appear  from  the  returns  made  by  these  companies  to  have 
properly  paid  the  dividends  required  by  the  preceding  section  with- 
out impairment  of  assets  of  capital  stock. 

Sec  3  — The  Board  of  Savings  Bank  Commissioners  shall  as  soon 
as  may  be  after  the  receipt  of  the  lists  provided  for  in  the  preceding 
section,  prepare  a  list  of  such  bonds  is-ucd  by  any  street  railway 
company  certified  by  the  Board  ..i  Railroad  Commissioner*  in  ac- 
cordance w  ith  the  provisions  of  the  preceding  section  as  the  Board 
of  Savings  Bank  Commissioners  shall  deem  good  and  safe  securities 
for  the  investments  of  savings  banks  and  institutions  lor  savuig- 
Sueh  lists  shall  at  all  tunes  be  kept  open  to  the  inspection  of  the 




The  closing  scene  in  one  of  the  most  active  and  protracted  street 
railway  contests  ever  held  in  Massachusetts  was  enacted  on  July 
2,  when  the  Waltham  Street  Railway  Company  and  the  city  govern- 
ment of  Waltham  petitioned  for  approval  of  a  grant  of  location,  the 
former's  petition  also  including  the  Newton  Street  Railway  Com- 
pany. The  matter  was  first  brought  up  two  years  ago.  While  there 
is  every  reason  to  believe  that  the  company  has  paved  a  way  to  the 
building  of  its  line  through  Waltham,  there  still  remains  the  secur- 
ing of  location  in  Newton.  The  Waltham  contest  is  said  to  be  but 
a  sham  battle  in  comparison  with  the  task  ahead  of  the  company  111 
Newton. 

The  hearing  was  before  the  Railroad  Commissioners,  under  the 
new  law  requiring  the  board  to  approve  all  locations.  At  the  outset 
an  interesting  question  arose.  The  Waltham  aldermen  petitioned 
for  the  approval  as  well  as  the  street  railway  company,  and  it  was 
a  problem  whether  the  board  should  ignore  the  application  of  the 
company.  City  Solicitor  Harvey  argued  in  the  negative,  while  I. 
E.  Chamberlain  and  II.  S.  Milton  took  the  opposite  ground,  as  did 
William  H.  Coolidge,  counsel  for  the  Newton  company.  Finally 
the  Waltham  company  withdrew  its  petition,  and  as  there  was  no 
remonstrance  the  hearing  dosed. 

The  petition  of  the  Waltham  Street  Railway  Company  to  cros, 
the  tracks  of  the  Fhchburg  division  of  the  Boston  &  Maine  Rail- 
road, at  Roberts's  Station,  was  postponed  to  Septcinlicr  23  at  the 
request  of  the  interested  parties. 



New  England  Street  Railway  Qub  Outing 

The  New  England  Street  Railway  Club  held  an  out-door  meeting, 
at  Whaloin  Park,  Kitchburg,  Mass.,  on  July  1,  which  was  attended 
by  115  members.  A  special  train  left  the  North  Station.  Boston,  at 
g:jo  a.  nv.  and  also  a  special  car  of  the  Worcester  Consolidated 
Street  Railway  Company  left  L'nion  Station.  Fitchburg.  at  g:,*J 
a.  m,  running  direct  to  the  park  for  the  benefit  of  members  from 
the  western  and  southern  parts  of  the  State.  Connecticut  and  Rhode 
Island.  Every  attraction  at  Whalbm  Park  was  placed  at  the  dis- 
posal of  the  club  through  the  kindness  of  Superintendent  W.  W. 


Sargent,  and  the  directors  of  the  Fitchburg  it  Leominster  Street 
Railway  Company. 

On  arrival  at  the  park,  which  was  described  in  detail  in  the 
Stuck t  Railway  Jocknal  of  Feb  1,  1002,  the  member*  engaged 
ill  boating,  swimming,  races,  bowling,  billiards,  pool  and  other 
games  and  pastimes,  Pinner  was  served  at  the  park,  at  which  Mr. 
Dan.  L.  Prcndcrgast.  real  estate  agent  of  the  Boston  Elevated  Rail- 
way Company,  presided  as  toastinaster.  Speeches  were  made  by 
Hon  Mr.  O'Connell,  of  Fitchburg;  Marcus  A.  Cciolidgc,  of  Fitch- 
burg, Mr.  Ogdcii,  of  the  Concord,  Maynard  &  Hudson;  Frank 
R11II011,  of  Boston,  and  others.  In  the  afternoon  the  company  at- 
tended a  performance  oi  the  "Black  Hussar"  at  the  Whaloin  Park 
Theater,  and  after  a  rote  of  thanks  to  Superintendent  Sargent  and 
Mr.  Kirby,  for  courtcsie*  extended  the  club,  left  for  home  about 
b.4>  p.  m.,  with  a  most  enjoyable  time  in  its  remembrance.  Thi*  it 
the  last  club  meeting  before  fall,  when  the  regular  meetings  will  be 

resumed. 


New  York  Street  Railway  Men  Enjoy 


The  fifth  annual  outing  of  the  employees  of  the  Broadway,  Co- 
lumbus Avenue,  Lexington  Avenue,  Sixth  Avenue,  Seventh  Avenue 
and  LcnOX  Avenue  divisions  of  the  Metropolitan  Street  Railway 
Company  ,  of  New  York,  was  held  on  July  5  at  Donnelly's  Grove, 
College  Point,  Long  Island.  About  ;oo  molormen,  conductors  and 
officials  of  the  several  divisions,  arrayed  in  while  trousers,  neglige 
shirts  of  white  and  black,  and  white  caps  with  black  peak,  as- 
sembled about  8:45  p.  m.,  and,  escorted  by  a  band  oi  twenty-five 
pieces  and  the  Metropolitan  Street  Railway  Drum  and  Fife  Corps, 
which  is  composed  of  employees  of  the  company,  made  their  way 
to  the  steamer  Sylvester. "  at  the  foot  oi  Fiftieth  Street,  New  York, 
which  was  in  waiting  to  convey  the  party  to  College  Point. 

When  the  party  landed  at  College  Point  an  excellent  lunch  was 
served.  A  special  table  wa»  set  aside  for  guests  and  the  committee 
in  charge  of  the  alfmr,  and  at  the  head  of  this  table  was  seated  Mr. 
Orcii  Root,  Jr  .  assistant  general  manager  of  the  company,  who 
presided  over  the  feast.  I  hrce  hearty  cheers  were  given  lor  Mr. 
Root  after  the  men  had  finished  their  repast.  Other  officials  were 
also  cheered  by  the  men. 

A  good  athletic  programme  had  been  arranged  for,  the  afternoon, 
and  excepting  a  heavy,  shower,  which  came  up  when  the  sport  was 
at  its  height,  there  was  nothing  to  mar  the  afternoon's  fun.  The 
programme  comprised  a  100-yard  da»h,  a  loo  yard  'dash "  for  men 
weighing  over  225  lbs .  a  shoe  race,  a  one  half  mile  run,  a  sack  race, 
a  100-yard  consolation  dash,  and  two  ball  game*.  The  prizes  in 
the  ball  games  were  $10  gold  pieces  to  the  winners,  and  in  each  of 
the  other  events,  the  shoe  race,  the  sack  race  and  the  100-yard  con- 
solation race  excepted,  two  prizes— gold  medals  for  the  winners  and 
siver  medals  ior  the  second  men— were  awarded.  One  prize  in 
Etch  event  was  offered  in  the  shoe  race,  the  sack  race  and  the  100- 
yard  consolation  race.  The  rivalry  between  the  several  divisions 
was  most  keen,  and  the  winner  of  each  event  was  applauded 
vociferously  by  his  division  associates. 

The  loo-dash,  open  to  all.  was  won  by  a  man  of  the  Broadway 
division,  a  Lexington  Avenue  man  being  second  The  100-yard 
dash  for  fat  men,  in  which  each  contestant  weighed  over  225  lbs., 
was  won  by  a  Lexington  Avenue  man.  a  member  of  the  Broadway 
division  being  second.  The  shoe  race  went  to  Sixth  Avenue.  In 
the  one-half  mile  run,  the  contestants  started  off  at  a  lively  clip,  and 
but  three  men  finished,  although  a  dozen  or  more  started.  The 
honors  for  this  event  wait  to  a  Broadway  man,  while  a  Sixth 
Avenue  man  took  second  prize  When  this  event  was  finished 
shelter  from  the  rain  was  sought  at  the  hotel,  but  when  the 
rain  ceased  the  programme  was  concluded.  The  sack  race  was 
won  by  a  Stxih  Avenue  man,  as  was  also  the  100-yard  consolation 
race.  The  finish  of  this  event  was  the  must  exciting  of  the  day. 
The  ball  games,  which  concluded  the  athletic  programme,  were 
between  two  scrub  teams,  each  member  of  which  weighed  over 
.•00  ibs .  Lexington  Avenue  vs  Broadway.  Interest  centered 
in  the  game  between  the  Lexington  Avenue  and  Broadway  divi- 
sions, and  considering  the  slippery  condition  of  the  field  the  game 
wjs  a  most  creditable  one.  It  was  won  by  the  Lexington  Avenue 
men,  whose  pitcher,  considering  the  conditions  under  which  he 
labored,  had  most  excellent  control  of  the  ball.  Dinner  was  served 
after  the  ball  game,  and  the  men  returned  to  New  York. 

Dinner  was  served  after  the  ball  game,  and  the  men  returned  to 
New  York. 

Among  the  prominent  official!  of  the  company  present  were: 
Orcn  Root.  Jr.  assistant  general  manager;  J,  J,  Cahill,  superin- 
tendent of  the  Broadway,  Sixth  Avenue  and  Seventh  Avenue  divi- 
sion!, and  president  of  the  various  divisions  of  the  otuing  ;  A  Snyd- 
sirip,  superintendent  of  the  l-exingum  Avenue  division;  J.  N. 
Nelson,  chief  clerk. 
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Several  attempts  have  been  t>.~.\  lately  to  wreck  electric  trails 
on  the  Brooklyn  system,  but  iortunalcly  none  of  them  succeeded. 
Last  week  a  man  was  discovered  in  the  act  of  placing  obstructions 
upon  the  track  before  a  six-ear  train  crowded  with  excursionist*. 
Fortunately  disaster  was  averted,  The  man  was  captured,  and  it 
was  learned  that  he  was  insane. 


Rate  wars  between  compe.i:  g  11  ■  ;.m  and  electric  railways  are 
now  common  occurrences,  but  when  competing  electric  railways 
begin  to  sacrifice  rates  in  order  10  secure  traffic  DSOTe  than  passing 
attention  is  attracted  to  "the  war."  Two  lines  lielwem  Jack-on  and 
Grass  Lake,  Mich.,  twenty  miles  distant)  are  engaged  in  a  tierce 
struggle  of  this  kind,  and  as  a  result  the  residents  of  the  territory 
through  which  the  lines  pass  are  enjoying  a  twenty-mile  ride  for  5 
cents. 


The  Fire  Department  o(  New  Y«rk  has  had  its  first  experience 
in  fighting  fire  upon  the  elevated  structure  ol  the  Manhattan  Rail- 
way system  while  current  was  carried  on  the  third  rail.  More 
than  usual  care  was  exercised,  but  there  was  no  delay  in  reaching 
the  fame*.  The  fire  was  not  due  to  any  electrical  cause,  and  the 
men  suffered  no  injury  or  inconvenience  on  account  of  the  pres- 
ence of  the  third  rail. 


For  New  York  and  such  other  cuies  as  have  in  contemplation 
the  passage  of  an  ordinance  to  prohibit  passengers  standing  !«•- 
tween  the  scats  of  a  street  car  there  is  a  lesson  in  a  court  decision 
handed  down  a  few  days  ago  at  Fall  River,  Mass  It  would  seem 
that  persons  with  ideas  as  to  how  a  street  railway  ought  to  he  run 
succeeded  in  having  passed  an  ordinance  to  the  effect  that  passen- 
ger* could  not  stand  between  the  car  seats.  Some  one  who  had 
to  stand  brought  the  case  before  the  court,  and  the  judge  bcioK 
whom  the  case  was  heard  ruled  that  any  such  ordinance  was  un- 
constitutional 


Comptroller  (iroul  is  making  is  of  trouble  for  the  Rapid 
Transit  Commission  and  the  contractors  engaged  upon  the  sub- 
way work.  Although  the  hoard  passed  a  resolution  recognizing 
the  ducts  for  the  carrying  of  the  electric  feeders  in  the  Manhattan 
subway  as  part  of  the  construction  work,  the  Comptroller  refused 
to  pay  the  contractor  for  his  work  iiiuil  the  courts  have  passed 
upon  the  question.  The  issue  involves  $1,500,000.  If  the  ducts 
axe  held  to  be  construction  work,  the  city  will  have  to  advance  the 
COIt,  but  in  ease  they  are  adjudged  to  be  part  oi  the  equipment  of 
the  road  the  contractor  will  have  to  bear  the  outlay. 

Judge  Grosscup,  in  the  United  ?.:.:cs  Circuit  Court,  at  Chicago, 
last  week  heard  arguments  tn>on  the  Peoria  electrolysis  case,  and 
has  taken  the  matter  under  advisement.  This  action  was  begun 
four  years  ago,  and  the  hearing  in  Chicago  was  upon  the  report 
oi  the  special  motion  in  chancery.  The  defendants  in  the  case 
before  Judge  Grosscup  are  the  Central  and  the  Peoria  it  Prospect 
Heights  Railway  Companies,  of  Peoria  The  water  works  com- 
pany of  Peoria  is  seeking  an  injunction  to  restrain  the  traction 
companies  from  using  the  single  overhead  trolley  wire  along  tin  ir 
lines,  upon  ihe  ground  that  the  returning  electric  current  es 
capes  to  the  complainant's  piping  system  and  causes  injury  to  the 
mains. 


Every  new  industry  products  a  new  crop  of  experts,  who  pose 
as  authorities  until  practical  experience  develops  some  actual  data 
to  form  a  groundwork,  and  then  the  pioneers  are  relegated  to  ob- 
scurity, if  they  have  not  found  some  new  field  in  which  to  exercise 
their  peculiar  talents.  In  the  case  of  the  oil  fuel  industry  of 
Texas  it  seems  that  the  breed  has  Incn  unusually  prolific,  and.  as 
might  be  expected,  the  general  run  is  oi  even  a  lower  order  than 
the  average.  A  prominent  engineer,  who  had  occasion  10  investi- 
gate the  claims  oi  Texas  oil  boomers,  «aid:  "My  experience  has 
been  that  most  of  the  men  in  Texas  who  claim  to  know  all  about 
combustion,  the  installation  and  operation  of  power  plants,  and  Ihe 
best  method  of  handling  crude  oil,  ought  to  be  shoveling  coal, 
rather  than  installing  oil  burners." 


The  Brooklyn  Rapid  Tran»ii  Company  officials  have  been  haled 
before  the  Health  Department  for  violation  of  the  smoke  ordinance, 
and  have  admitted  the  charges  preferred  against  them,  setting  up 
the  plea,  however,  that  they  "couldn't  help  it."  The  Manhattan 
Company,  which  made  the  same  excuse  until  the  District  Attorney 
took  a  hand  in  the  proceedings,  is  now  burning  hard  coal,  and  it 
has  promised  not  to  violate  the  ordinance  in  the  future.  The  smoke 
nuisance  in  Brooklyn  is  as  bad  as  that  which  aroused  New  York 


several  weeks  ago.  and  the  Health  Department  is  daily  receiving 
numerous  complaints  from  the  people  along  the  lines  ujxjii  which 
Ihe  siofi  coal  is  burned.  The  city  power  plants,  which  were  also 
violating  the  ordinance,  have  been  put  on  the  list,  and  the  Mayor 
has  called  the  officials  in  charge  of  this  department  sharply  to 
account.  Naturally,  while  the  city  plants  offend  private  interests 
cannot  be  compelled  to  comply  with  the  law. 


Readers  of  the  Stkiikt  Railway  Jouknal  will  recall  the  discus- 
sion in  these  column*  of  the  practicability  of  introducing  a  break 
fast  service  upon  suburban  lines,  as  proposed  by  a  Chicago  real 
estate  boomer,  who  had  city  lots  for  sale  on  the  outskirts  oi  Cook 
County  Now  a  New  York  commuter  asks  the  Sun:  "Why 
wouldn't  dining  cars,  that  is  to  say.  breakfast  cars,  be  a  good  thing 
on  the  'L'  roads?"  and  adds:  "If  a  man  knew  that  he  could  get  a 
seat  and  a  breakfast  for  a  fair  sum  on  his  way  to  work,  he  would 
be  pretty  sure  to  stop  crowding  himself  at  home  for  time  and  gulp- 
ing down  his  breakfast,  and  take  it  leisurely  on  the  train.  It  would 
not  be  necessary  to  have  tables  and  ordinary  seats,  a  lunch  counter 
and  sto..|s  being  sufficient.  IksmIcs  affording  accommodations  for 
more  people. 1  It  may  be  that  there  is  a  real  demand,  after  all,  for 
sonic  such  service,  and  lite  Chicago  hustler's  proposition  was  the 
result  of  observation  and  experience.   Will  some  one  give  it  a  trial  ? 


Ii  looks  now  as  if  the  Jim  Crow  laws  recently  enacted  in  South- 
ern Stalest  would  give  the  street  railway  companies  trouble,  and 
their  enforcement  may  lead  to  more  serious  disturbances  ilian  mere 
controversial  argument.  Jn  Louisiana,  where  the  new  law  goes  into 
effect  Oclolier  1,  the  negroes  are  organizing  to  fight  the  enforcement 
of  its  provisions  in  the  courts,  anil  it  is  claimed  that  enough  money 
ha-  already  been  sub-cribcd  to  defray  the  expenses  of  carrying  the 
case  through  ihe  Federal  courts,  if  necessary.  The  law  re- 
quires the  separation  of  whites  and  blacks.  The  strei-i  railroad 
companies  may  oiwratc  separate  cars  for  white  and  blacks,  or  sepa- 
rate them  in  ihe-  same  car  by  a  wire  partition.  A  colored  girl 
carrying  a  while  child  is  jwrmittcd  to  enler  Ihe  white  seiiioii  of 
the  car.  It  is  upon  this  point  that  the  test  case  will  hinge.  Two 
negro  girls,  one  of  them  carrying  a  while  child,  will  board  a  car 
together  and  take  scats  in  the  compartment*  sel  aside  for  whiles. 
I'nder  the  law  the  c< inductor  will  then  be-  compelled  to  order  the 
girl  unaccompanied  by  a  while  child  to  go  to  the  negro  section  of 
(he  car.  L'pon  her  refusal  to  do  so  she  will  lie  ejected  from  the  car 
or  arrested  and  locked  up  for  breach  of  the  peace.  The  question, 
therefore,  that  will  go  before  the  court  is  whether  a  white  baby 
accompanying  a  negro  girl  can  secure  fur  that  girl  privileges  which 
have  been  refused  to  her  companion,  also  a  nurse  girl,  but  not 
having  a  white  child,  and  therefore,  whether  the  Wilson  law  is  not 
class  legislation,  granting  Unequal  privileges. 


'I  here  still  seems  to  Ik-  considerable  doubt  as  to  the  attitude  oi 
the-  New  York  Aldermen  toward  the  Pennsylvania  tunnel  fran- 
chise. The  contract  between  ihe  City  of  New  York  and  the  Penu- 
•ylvania  Railroad  Company  for  the  construction  of  a  tunnel  under 
the  North  River  has  been  presented  to  the  Hoard  of  Aldermen  and 
referred,  unread,  to  the  committee  on  railroads,  which  in  mm 
fixed  Friday,  July  tl,  as  the  time  lor  the  first  public  hearing  on 
the  1p1estn.11.  It  is  not  probable  that  ihe  board  will  act  on  the  fran- 
chise before  the  summer  vacation.  There  is  to  he  a  meeting  nexl 
Tuesday,  but  a  report  from  the  committee  is  not  expected  at  that 
time.  It  was  claimed  by  friends  oi  the  measure  that  if  no  vote  is 
taken  prior  to  adjournment  the  Mayor  will  soon  gain  full  and  final 
control  of  it.  under  the  provision  of  the  charter  which  limits  the 
authority  of  the  aldermen  in  such  cases  to  a  period  of  six  weeks 
alter  favorable  action  by  Ihe  Hoard  of  Estimate  and  Apportion- 
ment, but  the  aldermen  contend  that  the  contract  must  be  adver 
tised  in  the  City  Record  before  the  hoard  acts,  and  that  the  charter 
provision  requiring  ihe  Hoard  of  Aldermen  to  act  within  six  week- 
011  all  public  business  where  the  Board  of  Estimate  has  joint 
pfiwer  was  not  incorporated  in  the  sjiecial  act  of  the  Legislature 
uniler  which  this  Franchise  is  to  Ik*  granted.  LTndcr  the  circuui 
stances  it  is  not  to  be  expected  that  the  aldermen  will  act  hastily 
in  this  matter.  However,  it  is  stilt  hoped  that  public  opinion  win 
finally  secure  from  the  aldermen  favorable  action  on  this  proposed 
improvement. 

Bids  for  Constructing;  a  Tunnel  in  Philadelphia 

It  is  the  expectation  of  the  Philadelphia  Rapid  Transit  Com- 
pany to  be  in  a  position  to  advertise  for  bids  for  the  construction 
oi  the  Market  Street  subway,  between  Broad  Street  and  Twenty- 
Third  Street,  within  the  next  sixty  days. 
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Turbo-Generators  for  Subway  Plant 

Contract's  have  been  Riven  by  the  Rapid  Transit  Subway  Con- 
struction Company,  of  New  York,  for  three  Wcstinghouse  turbo- 
generators, 10  be  installed  in  the  main  power  station  .11  Fifty-Eighth 
Street  and  Ninth  Avenue.  The  sets  will  consist  of  steam  turbines 
of  the  Westinghouse  type,  directly  connected  to  1250-kw  Wcst- 
inghouse alternators.  This  equipment  will  be  used  for  lighting 
purposes  only,  and  will  supply  the  power  for  illuminating  both  the 
tunnel  itself  and  the  stations  and  stairways. 



A  Large  Brake  Order 

The  United  States  Steel  Company.of  Boston,  has  closed  a  con- 
tract for  supplying  170  brake  equipments  to  the  North  Jersey 
Street  Railway  Company,  and  the  Jersey  City.  Hoboken  &  Pater- 
son  Street  Railway  Company.  The  brakes  arc  of  the  improved 
•  Ncal  Duplex"  type,  made  by  the  United  States  Steel  Company, 
and  are  the  same  kind  that  arc  being  tried  on  a  large  number  of 
roads  throughout  the  country.  The  closing  of  the  170-equipmcnt 
order  was  the  result  of  a  several  months"  lest,  made  under  the 
severest  conditions  on  the  Jersey  roads. 



New  Traus.er  System  *l  Providence 

The  Union  Traction  Company,  of  Providence,  R.  L,  is  perfecting 
a  new  transfer  system,  which  it  expects  to  lie  able  to  put  into  effect 
very  soon.  Like  the  spokes  of  a  wheel  from  a  hub  the  street 
railway  lines  of  Providence  project  from  the  City  Hall  in  various 
directions,  and  the  city,  irregularly  formed,  presents  difficulties 
that  make  the  selection  of  a  system  that  wilt  be  beneficial  to  the 
city  and  prevent  abuse  of  the  privilege  by  patrons  a  ditlicult  task. 
A  careful  study  of  the  transfer  system  as  operated  in  many  of  the 
large  cities  has  been  made  by  the  officials  of  the  company,  and  they 
feel  confident  that  the  system,  as  finally  evolved  by  them,  will  meet 
the  demands  of  the  most  exacting. 

 »♦*  

Americans  Secure  Electric  Railway  Franchise  at  Havana 

Park  &  Hamilton,  of  Young?town,  Ohio,  have  secured  all  re- 
quired franchises  for  an  electric  railway  in  Havana.  Culia,  Some 
lime  ago  this  syndicate  received  a  grant  for  a  line  iroin  the  city 
limits  of  Havana  to  a  pleasure  resort  six  miles  from  ibe  city. 
They  at  once  commenced  construction  work,  and  by  demonstrat 
ing  that  they  meant  business  they  have  been  enabled  to  secure  a 
more  important  grant  into  the  center  of  the  city.  Mr,  Hamilton 
states  that  the  franchise  will  permit  the  building  of  a  line  through 
the  city,  starting  at  the  steamer  landings,  also  for  a  loop  which 
will  traverse  other  parts  of  the  city.  The  intention  is  to  begin 
construction  work  at  once.  Associated  with  Park  «;  Hamilton  are 
Dcvitt,  Trimble  &  Co..  of  Chicago;  G.  F.  Penhalc  &  Co..  of  New 
York;  \V.  H.  Whipple,  of  New  York;  W.  H.  McDonald  &  Co. 
of  Chicago,  and  W.  J.  Hayes  &  Sons,  of  Cleveland. 



Street  Railway  Patents 

[This  department  is  conducted  by  VV.  A.  Rosenlvaum.  patent 
attorney,  Room  No.  1203-7  Na-sau-Bcekman  Building.  New  York  ] 

UNITED  STATES  PATENTS  ISSUED  JUNE  H,  KM 
702,038.    Trolley  for  Electric  Railways;  F.  W.  Garrett,  Johns- 
town. Pa.   App.  hied  Sept.  10,  1001     An  expanding  bushing  takes 
up  wear. 

702,981.  Control  of  Electric  Motors;  F.  A.  Merrick  and  E.  W. 
Slull,  Johnstown,  Pa.  App.  filed  Sept.  10,  1001.  The  object  is  to 
dispense  with  master  controllers  and  pilot  motors  and  to  control 
the  train  by  manually  operated  controllers  on  the  platforms  The 
motors  are  connected  to  a  number  of  train  wires,  and  one  or  both 
controllers  on  each  car  is  connected  to  each  wire,  the  correspond 
ing  contacts  of  the  several  controllers  being  connected  to  different 
wires. 

702,986.  Electric  Third  Rail;  P.  E.  Mcintosh.  New  York,  N.  Y. 
App.  filed  Dec.  22,  lono.    An  improved  chair  for  third  rails. 

703,022.  Circuit  Controller;  E.  W.  Vogel,  Chicago,  111.  App. 
filed  July  23,  19°'  A  pivoted  lever  arranged  above  the  sagging 
portion  of  the  trolley  wire  is  moved  tt  close  a  circuit  when  the  wire 
is  lifted  by  the  passing  trolley. 


70.1,037.  Sunt  Railway  Switch;  W.  J.  Bell.  Los  Angeles,  Cal. 
App  riled  March  25,  1902.  Yielding  deuces  which  ordinarily  per- 
mit the  car  wheel  to  move  the  switch  point,  are  made  rigid  when 
desired  by  closing  a  circuit  through  a  magnet  to  carry  the  car 
onto  a  branch. 

703.040.  Car  Fender;  W  Bonham,  Philadelphia,  Pa.  App.  filed 
Nov.  H,  1000.  Details. 

703.106  Brake  Operating  Device;  M.  O.  Wicks.  Babylon,  N.  Y. 
App.  filed  Sept.  24.  IOM.  The  pawl  which  holds  the  brake  stall  is 
beneath  the  platform  and  controlled  by  a  push-pin.  passing  through 
the  floor. 

703.108.  Car  Truck:  VV.  S.  G.  Baker.  Baltimore,  Md.  App,  filed 
Jan.  1 6,  1002.  The  side  frames  of  a  center-hearing  truck  arc  formed 
with  axle  box  pedestals  anil  provided  with  spring  for  the  boxes 
below  the  same;  the  lookout  beams  are  secured  to  the  lnwly  and 
extend  over  the  axle  boxes  to  the  rear  thereof  and  terminate  close 
to  the  car  bolster. 

703,112.  Sand  Box;  J.  L.  Chcdell.  Providence,  and  E.  V  Scott, 
Arlington,  H.  I.  App.  hied  Oct.  at,  1901.  Inclined  rods  which 
extend  upward  through  the  sand  l«>x,  are  flexibly  connected  with  a 
-tiding  bottom  so  that  when  the  latter  is  moved  the  rods  will  stir 
up  (he  sand. 

703.117.  Car  Truck  Bolster;  I),  C.  Courtney,  Elkins,  W.  Va. 
App.  filed  June  4,  luni.  Details. 

703,143.  Plate  Metal  Car  Wheel ;  H.  F.  Mann.  Allegheny.  Pa 
App.  filed  April  lo,  1002  One- fourth  of  the  thickness  of  the  plate 
metal  is  composed  of  high  carbon  steel,  while  the  remainder  is  of 
low  carbon  Heel,  and  the  wheel  is  so  shaped  SS  to  bring  the  high 
carbon  portion  into  the  tread  and  flange. 

703.148.  Roller  Side  Bearing  for  Railway  Cars;  S  W,  McMunn 
and  E  S  Woods.  Chicago,  111.  App,  filed  Nov.  4.  iqoi.  The  roller 
trunnion*  travel  in  groves.  in  the  casting. 

703.274.  Rail  Bond:  J.  E.  Jones,  Hazlcton.  Pa.  App  filed  May  t. 
1002.  The  webs  of  the  rail  ends  are  cut  away  lo  form  a  chamber  for 
the  bond,  which  is  attached  by  means  of  screws  and  is  covered  by 
the  fish  plates. 
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703.207.  Auxiliary  Trolley  Contact  and  Sleet  and  Ice  Cutting 
Deuce;  W.  II.  Oliphant,  Mount  Holly.  N  J.  App.  filed  Sept.  13, 
igot.  Two  wheels  supported  on  a  single  pole  run  in  tandem,  their 
treads  being  formed  to  remove  the  ice. 

703.311.  Street  Railway  Switch;  G.  Shoemaker,  Philadelphia,  Pa. 
App.  filed  Nov.  15,  iqoi.  The  switch  tongue  is  a  wide  plate  having 
the  proper  grooves  and  Manges,  and  it  slides  under  overhanging 
plates  on  each  side,  which  proleet  it. 

7°3.J37-  Car  Mover:  J.  W.  Dear.  Dayton.  Ohio.  App.  filed 
March  15,  1002.  A  prying  lever  is  pivoted  to  a  frame  which  also 
carries  .1  wedge  adapted  to  close  up  against  the  wheel  after  it  is 
moved  with  the  lever,  to  prevent  its  return. 

703,361.  Third  Rail  System  or  Magnetic  Electric  Railway:  W. 
H.  Wright.  Buffalo.  N.  Y.  App  filed  Aug.  19,  1001.  Pivoted  levers 
in  a  conduit  ate  moved  by  the  attraction  of  a  magnet  on  the  car  to 
close  the  circuit  between  a  bare  conductor  and  a  third  rail. 

UNITED  STATES  PATENTS  ISSUED  JULY  1.  two 
703J79-    Car  Bolster:  H.  C-  Buhoup,  Chicago.  III.    App.  filed 
March  14.  1002    The  body  tiolstcr  carries  a  projecting  central  knob 
which  enters  a  socket  in  the  truck  bolster. 

703476.  Overhead  Trolley;  G.  H.  Russell.  Pittsfield.  Mas-. 
App.  filed  Jan  27.  Hjo."  The  wheel  bearings  are  in  sliding  blocks, 
which  enter  the  harp  and  are  secured  therein  by  spring  latches. 

703.503.  Bolster  Guide  Block;  N.  H.  Tunks,  Toledo,  Ohio.  App. 
filed  Oct.  24.  loot.  A  movable  guide  for  a  truck  bolster  provided 
with  flanges  to  embrace  the  edges  of  a  guide  bar:  and  also  having 
means  for  uniting  the  same  to  the  end  of  a  bolster  in  such  a  manner 
that  the  said  guide  can  move  relative  to  the  bolster. 

703.S36  Street  Car  Fender;  E.  F.  Cannon.  Chicago.  III.  App. 
filed  Sept  21,  1901.  Details. 
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703,561.  Automatic  Switch;  H.  H.  Doll  and  M-  H.  Bostian, 
Camden,  N.  J.  App.  filed  March  27.  toot.  A  projection  can  be 
thrown  downward  from  the  car  to  operate  a  switch  ahead  through 
mechanical  connections. 

/OJ.M'3-  Guard  for  Third  Kail  Systems ;  j.  Elliott.  Boston,  Mas?. 
App.  hied  April  3,  1902.  Two  guards  rest  ii|ion  the  foot  flange  on 
each  side  of  the  rail  and  are  held  in  an  upright  position  by  bolt* 
passing  through  the  web  of  the  rail. 

Car  Wheel ;  G,  B  Farrell,  Wilkesbarre.  Pa.  App.  filed 
Jan.  20,  1002.  A  wheel  comprising  a  rim  having  integral  spokes 
and  a  hub  having  sockets  to  receive  the  sjwikrs,  the  sockets  being 
box-like  arms  projecting  from  the  hub 

703.5*).  Trolley  for  Electric  Cars:  C  J.  Johnson  and  C  W. 
Benedict.  St.  Lmi*,  Mo.  App  filed  Sept.  23.  igoi.  An  attachment 
for  dropping  the  pole  when  it  rises  above  the  overhead  wire 

703.000.  Car  Bolster! ;  (».  P.  Kilter*.  Chicago.  111.  App,  filed 
April  24,  1003.  In  this  invention  the  strut  and  end  section*  of  a 
trussed  bolster  are  combined  with  interposed  spanner*  for  the 
support  of  the  car  sills,  whereby  the  tension  mcmlwrs  are  relieved 
of  the  direct  load,  which  is  thus  divided  up  between  the  strut  and 
the  compression  members  of  the  structure 

703.700.  Trolley  Wheel;  W.  I".  Hall.  Boston.  Mass.  App.  filed 
April  JO.  1002  T,.e  tread  and  side  flanges  are  held  in  place  on  a 
sleeve  by  spring  rings  which  enter  grooves  in  the  end  of  the  sleeve. 

703.701.  Trolley  Wheel:  W.  F.  Hall.  Boston.  Mas.  App  Ned 
April  30.  1002.   A  modification  of  the  preceding  patent 
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703.782.  Trolley  Fork :  E.  L.  Gcotis,  Newport  News,  V'a.  App. 
filed  Feb.  21,  1002.  Provision  is  made  for  allowing  the  bearings  to 
tip  laterally. 

703,786.  Apparatus  for  Preventing  Trolley  Wheel*  from  leaving 
the  Feed  Wire:  G.  W.  Hammond.  Philadelphia,  Pa  App.  tiled 
March  3,  1002.  The  jaw*  which  prevent  the  wheel  from  leaving 
the  wire  are  designed  to  easily  pass  a  cross  wire. 

703,818.  Car  Brake;  J.  Plattcnl.mg.  McKccsport.  Pa.  App.  filed 
Feb.  21,  1902  A  center  rail  having  inclined  surface*  i*  adapted  to 
be  engaged  by  a  shoe  carried  by  the  car  and  having  corresponding 
inclined  surfaces.   The  purpose  is  i>.  provide'  an  emergency  brake 

703,021.  Trolley  Pole;  J.  ]).  Hickman.  Ander*on,  Ind.  App. 
filed  Oct  II,  toot  The  trolley  harp  is  pivoted  to  the  tipper  end  of 
the  pole  and  can  be  tilted  downward  to  release  the  wheel  from  the 
wire  without  lowering  the  pole  itself. 



PERSONAL  MENTION 


MR.  B.  II,  RANNELS.  general  manager  of  the  Dayton  & 
Kenton  Traction  Company,  lias  resinned  hi*  position  with  that 
company,  but  ha*  not  announced  In*  plans  for  the  future. 

MR.  A   E.  WAI.DEN.  formerly  superintendent  of  the  Black 
stone  Electric  Light  Company,  of  Blackstone.  Mass.,  has  ac- 
cepted the  position  of  general  manager  of  the  Mobile  Light  & 
Railroad  Company,  of  Mobile.  Ala. 

MR.  THOMAS  L.  HACKETT  ha*  been  appointed  soliciting 
freight  and  passenger  agent  of  the  Grand  Rapids,  Grand  Haven  & 
Muskegon  Railway  Company,  with  headquarters  at  Grand  Rapids, 
Mich.   Mr.  Hackctt  assumed  his  new  duties  on  July  1. 

COLONEL  ALLAN  C  BAKEWELL.  second  vice-president 
and  general  manager  of  the  Spraguc  Electric  Company,  was  re- 
cently elected  Department  Commander  at  the  New  York  State 
Encampment  of  the  G.  A.  R  .  held  at  Saratoga  Springs.  There 
was  a  strong  opposition  ticket  in  the  field,  but  Colonel  B»kewell. 
in  recognition  of  his  services  in  both  the  State  and  national  work 
of  the  organization,  was  elected  by  a  handsome  majority. 
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MR.  GEORGE  B.  FRANCIS  recently  read  an  interesting  paper 
before  the  Boston  Society  of  Civil  Engineers,  on  Light  Mountain 
Railways,"  which  has  since  been  published  in  the  juurnal  of  the 
Association  of  Engineering  Societies.  The  paper  contains  a  very 
complete  index  to  the  literature  on  this  subject  as  well  as  much 
data  regarding  the  gage  and  weight  of  rail  on  roads  in  operation. 

MR.  W.  H.  WILLIAMS,  who  ha*  been  superintendent  and 
electrical  engineer  of  the  Ead*  Bridge  Electric  Road,  of  St~  Louis, 
for  thirteen  years,  has  resigned  irom  the  company,  his  rcsigna 
lion  to  take  cttcct  in  August.  General  Manager  J.  Urainlette  will 
take  charge  of  the  bridge  line  as  soon  as  the  cars  run  over  the 
road,  and  manage  it  m  connection  with  other  East  Side  electric 
railways,  oi  East  St.  Louis. 

MR.  G.  W.  EDWARDS  has  been  appointed  superintendent  oi 
1  he  elevated  division  of  the  Brooklyn  Rapid  Transit  Company, 
vice  Mr.  B.  W.  Folger  resigned.  Mr.  Fldwards  ha*  served  the 
road  well  tor  many  years,  and  enjoys  the  respect  and  friendship 
of  his  men  as  well  as  the  confidence  of  his  superiors.  His  pro- 
motion to  his  present  position  has  thus  been  most  satisfactory  to 
all  concerned.  Mr.  Edwards  will  be  assisted  in  his  general  work 
by  Mr.  F~.  I..  Morse,  while  Mr.  E.  E  Rives  will  oe  in  charge  par- 
ticularly of  the  Bridge  Division.  Mr.  Rives  combines  with  these 
duties  the  management  of  the  surface  cars  on  the  bridge,  as  was 
recently  mentioned  111  this  column.  Mr.  Morse  takes  the  place  ol 
Mr.  Reginald  Fay,  who  resigned  with  Mr.  Folger. 

MR  EDWARD  II.  JENKINS,  the  president  of  the  Southwest 
ern  Gas,  Electric  &  Street  Railway  Association,  and  late  president 
of  the  San  Antonio  Gas  &  Electric  Company,  and  San  Antonio 
Traction  Company,  of  San  Antonio,  l  ex.,  died  a  few  day*  ago.  Mr. 
Jenkins,  in  promoting  the  interest*  of  the  association,  in  har- 
monizing and  reconciling  the  business  to  the  necessities  and  de- 
mands of  the  public,  won  for  himself  the  cordial  support  and 
sympathy  of  all  with  whom  he  came  in  contact.  He  was  recog- 
niied  as  possessing  exceptional  executive  talent,  and  his  thought- 
ful c«n*idcialion  oi  the  necessities  of  the  employees  of  lite  com- 
panies under  his  management  and  his  careful  attention  to  matters 
involving  their  comfort,  welfare  and  happiness  won  for  him  their 

MR.  A.  C  RALPH,  superintendent  oi  the  Marlboro  Street 
Railway  Company,  of  Marlboro,  Mass..  has  been  selected  as 
superintendent  of  the  Boston  &  Worcester  Street  Railway,  now 
building  between  Boston  and  Worcester,  and  will  assume  his 
duties  with  that  company  when  its  lines  arc  completed.  Both  the 
Marlboro  Street  Railway  and  the  Boston  &  Worcester  Railway 
are  controlled  by  the  same  interests,  and  uic  selection  oi  Mr. 
Ralph  as  superintendent  of  so  important  a  road  as  the  Boston  & 
Worcester  Railway  is  a  testimonial  of  his  fitness  to  deal  with  the 
most  important  questions  to  be  solved  in  electric  railroading.  Mr. 
Ralph  was  born  in  Warren,  Vt.,  and  entered  the  street  railway- 
field  about  fourteen  years  ago,  becoming  connected  with  the  West 
End  Street  Railway,  of  Boston.  Mr.  Ralph  later  became  con- 
nected with  the  Thomson-Houston  Company,  and  passed 
several  years  in  the  South  while  in  the  employ  of  this  company, 
working  in  Nashville  and  Atlanta  Mr.  Ralph  then  went  to  Patei 
son.  N.  J.,  and  from  there  he  went  to  Bridgewater.  Mass  ,  where 
he  assumed  the  supervision  of  five  r..ads  under  construction  by 
J.  F.  Shaw  &  Co. 

MR.  HOWARD  P.  QUICK,  member  of  the  American  Society  nt 
Mechanical  Engineers  and  for  thirteen  years  chief  draughtsman 
and  mechanical  engineer  for  the  Wc*l  End  Company  and  the  Bos- 
ton F.levated  Railway  Company,  ot  Boston,  has  entered  the  em- 
ploy of  Ford.  Bacon  &  Dans,  of  New  York,  and  will  be  connected 
with  their  Kan*as  City  ofiice.  in  the  de*ign  of  the  new  power 
house  construction  for  the  Metropolitan  Street  Railway  Company 
of  that  city.  Mr.  Quick's  ability  and  designs  are  represented  in 
Boston  by  most  of  the  surface  railway  power  stations,  overhead 
Construction  and  car  house*  The  design  of  the  late  "West  End " 
power  station*,  in  Boston,  has  crystallized  into  a  standard  station 
layout,  with  provision  for  expansion  along  regular  line*,  largely 
resulting  from  Mr.  Quick's  work  in  collaboration  with  Mr.  C.  F. 
Baker,  superintendent  of  motive  power  and  machinery.  Mr. 
Quick  is  a  member  of  the  Boston  Society  of  Arts,  the  New 
England  Railroad  Club  anil  the  University  Club,  and  although  he 
is  only  thirty-six  years  of  age  he  already  has  executed  important 
works,  investigations  and  designs  which  required  extensive  travel- 
ing in  this  country  and  Canada  A  few  years  ago  he  compiled  data 
and  made  designs  for  an  arch  suspension  bridge  for  Boston  harbor, 
accompanying  his  report  with  photograph)  and  drawings  of  all  the 
important  bridges  in  the  world.  He  ha*  also  collected  descriptions 
and  views  of  all  kinds  of  railway  equipment.  Prior  to  his  connec- 
tion with  the  Boston  Elevated  Railway  Company  be  worked  with 
Mr.  Howard  A.  Carson,  the  present  chief  cncinccr  of  the  Boston 
Transit  Commission,  for  the  Metropolitan  Sewer  Commission. 
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LEGAL  DEPARTMENT 


CONDUCTED  BY  WILBUR  LARKEMORE  OF  THE  NEW  YORK  BAR 


Testimony  of  Physicians  as  to  Declarations  by  Patients 


lhc  New  York  Code  of  Civil  Procedure  provides.  (.Sec,  8j4>  that 
"A  person,  dvily  authorized  to  practice  physic  or  surgery,  shall  not 
be  allowed  to  disclose  any  information  which  he  acquired  in  attend- 
ing a  patient,  in  a  professional  capacity,  and  which  was  necessary 
to  enable  linn  to  act  in  that  capacity."  Such  statute  may  be  taken 
as  sub>Uiilially  typical  of  the  law  throUKhout  the  Union.  Each 
State  has  sonic  provision  rendering  communications  made  by  a 
patient  to  his  physician  privileged  from  disclosure  against  the 
patient  111  an  action  to  which  he  is  a  party.  The  particular  limi- 
tations of  the  application  of  such  principle  will  depend  upon  the 
terms  oi  the  statute  in  force  m  any  Slate. 

Interpreting  and  applying  the  New  York  statute,  lite  New  York 
C  ourt  oi  Appeals  has  recently,  in  the  case  ot  Griffiths  is  Mclropoli 
lan  St.  Ry.  Co.  1 17'  N.  Y.,  toOJ,  held  that  the  testimony  of  a 
person,  who  was  a  physician,  as  to  declarations  made  by  a  plaintiff 
in  an  action  for  personal  injuries  ought  to  have  been  admitted,  and 
was  improperly  excluded.  It  appeared  that  the  witness  was  at  the 
scene  ot  an  accident  when  the  ambulance  arrived  and  rendered  first 
aid  to  the  plaintiff,  who  had  been  seriously  injured,  lie  rode  with 
plaintiff  in  the  ambulance  part  of  the  way  to  the  hospital, 
at  which  he  was  an  attending  physician;  hut  had  no  other 
lelations  with  the  plaintiff  until  ten  days  thereafter,  when 
he  called  upon  plaintiff,  at  the  instance  of  the  defend- 
ant, and  had  a  conversation  with  him  about  the  details  of  the 
accident.  This,  he  testified,  was  distinct  from  any  treatment  a>  a 
physician.  In  rendering  the  decision  the  Court  ot  Appeals  empha- 
sizes the  principle  that  where  the  testimony  ot  a  physician  is  sought 
to  be  excluded,  the  burden  is  upon  the  objecting  party  to  bring  the 
case  within  the  terms  oi  the  law  quoted:  "lie  must  make  it  appear 
not  only  that  the  information  which  he  seeks  to  exclude  was  ac- 
quired by  the  witness  while  attending  him  in  a  professional  capacity, 
but  also  that  it  was  necessary-  to  enable  hifll  to  perform  some  pro- 
fessional act."  . 

In  another  case  decided  on  the  same  day  (Green  vs.  Metropolitan 
St.  Ry.  Co.,  171  N.  Y.,  JOl),  the  same  court  went  lurther  in 
strict  construction  oi  a  physician  s  disqualification.  It  appeared 
tliat  the  witness  was  the  physician  in  charge  of  the  ambulance  that 
responded  to  a  call,  and  Conveyed  plaintiff  to  a  hospital  after  his 
injury'  The  witness  slated  that  the  hospital  rules  required  him  to 
ask  questions  to  rind  out  how  an  accident  occurred,  and  further 
distinctly  a»erted  that  whatever  information  he  aquired  irom  the 
patient  was  in  reference  to  his  condition,  and  for  the  purpose  oi 
prescribing  for  him."  The  Court  of  Appeals,  nevertheless,  held  that 
the  physician  >hould  have  been  permitted  to  disclose  what,  if  any- 
thing, the  plaintiff  had  said  as  to  how  the  accident  happened,  it 
is  remarked  in  the  prevailing  opinion:  "VVc  may,  readily,  admit 
that  Dr.  M-  acquired  the  information,  which  the  question  called 
for,  while  attending  the  plaintiff  in  a  professional  capacity,  and, 
still,  we  would  be  far  from  the  point  of  the  legislative  purpose  in 
enacting  the  section  oi  the  code.  That  was,  that  the  information 
-hould  be  of  a  character  necessary  to  enable  Dr.  M.,  or  the  hospital 
staff,  to  act  professionally  upon  the  case." 

The  decision  of  the  Court  of  Appeal>  in  the  Green  case  was  made 
by  a  bare  majority  of  the  court,  three  of  its  members  dissenting, 
and  in  both  the  (iriftiths  case  and  the  (jreen  case  the  judgment  of 
the  courts  below,  holding  that  the  doctor's  testimony  was  not  ad- 
missible, was  reversed  These  decisions  would  seem  to  represent  a 
modification  of  the  policy  on  the  subject  which  has  heretofore  pre- 
vailed in  the  New  York  courts.  (Edington  vs.  Mut  Lite  Ins.  Co.. 
67  N.  Y..  1*5-104  :  Grattan  vs.  Met.  Life  Ins.  Co..  80  N.  Y„  381,  207; 
Feeney  vs.  L.  1.  R.  R.  Co..  116  N.  Y..  375.  jHl.)  In  that  State  the 
present  attitude  is  .me  of  great  liberality  towards  the  introduction 
of  testimony  oi  physicians  as  to  information  derived  irom— inc.lud 
ing  declarations  made  by— their  patients.  It  it  of  very  considerable 
advantage  to  street  railway  companies  to  have  such  testimony  pre- 
sumably admissible  instead  of  presumably  incompetent,  so  that  they 
may  prove  a  plaintiff's  declarations  against  him  unless  it  clearly  and 
athmativcly  appears  that  the  information  derived  by  the  physician 
was  necessary  for  professional  treatment. 


.Vox.  I  ..mmunieai™.,.  rcl.l.»g  !«,  Ons  dep.rtnienl  .tiout.t  be  »ddrr»*r<l  lo 
Mr.  Ijrrcm..re.  M  N.imh  Sum.  New  York  City. 


It  will  not  do,  however,  to  rely  upon  these  recent  New  Y'ork 
decisions  in  litigations  in  other  jurisdictions.  As  before  pointed 
out  the  extent  of  the  disqualification  in  any  forum  will  depend 
upon  the  phraseology  of  the  local  statute.  Moreover,  even  if  the 
words  of  a  statute  are  the  same,  or  substantially  the  same,  as  that 
of  New  York,  a  different  policy  of  interpretation  may  be  adopted 
by  the  courts,  as  indeed  was  entertained  by  the  Appellate  Division 
of  the  New  York  Supreme  Court  in  the  liriffiths  case  and  the  Green 
case.  Tlie  obtaining  of  iiilormation  as  to  how  an  injury  oc- 
curred is  ..fieri  an  important  factor  for  rendering  medical  assistance, 
especially  first  aid  to  the  injured.  The  previous  history  of  the 
patient,  including  how  he  received  injuries  that  may  or  may  not 
have  caused  abnormal  conditions  found  lo  exist,  is  of  greatest  con- 
sequence upon  questions  of  diagnosis  and  prognosis.  It  is  re- 
marked in  the  opinion  of  the  New  York  Court  of  Appeals  in  the 
Green  case  that  "the  object  of  the  statute,  as  we  are  bound  to  pre- 
sume, was  the  accomplishment  of  a  just  and  salutary  purpose; 
which  was  that  the  relations  between  physician  and  patient  should 
be  protected  against  public  disclosure,  so  that  the  patient  might 
unbosom  himself,  freely,  to  his  medical  adviser,  and  thus  receive 
the  full  benefit  of  his  professional  skill."  Accepting  this  general 
conception  of  the  purpose  of  disqualifying  physicians  from  testi- 
fying against  their  patients,  ,i  j,  „ot  unlikely  that  some  courts 
would  construe  a  similar  statute  more  liberally  than  did  that 
conn,  in  aid  of  the  remedy  in  view.  It  might  be  held  in 
other  jurisdictions  that  any  information  relating  to  a  patient's  in- 
juries or  physical  condition,  derived  from  the  patient  himself  by  a 
physician  while  attending  him  m  a  professional  capacity,  would 
presumably  be  privileged  from  disclosure,  and  that,  in  order  to 
render  testimony  of  such  character  by  a  physician  competent,  the 
burden  would  be  upon  the  party  seeking  to  introduce  it  to  show  that 
the  information  was  nut  necessary  to  enable  the  physician  to  act 
in  his  professional  capacity,  rather  than  upon  the  patient  to  show 
affirmative! }T  that  it  was  necessary. 


LIABILITY  FOR  NEGLIGENCE. 

ILLINOIS.— Instructions—  Questions  of  Fact. 

The  words  "how  they  should  find  any  question  of  fact"  in  in- 
struction that  the  jury  are  judges  of  the  questions  of  (act,  and  the 
court  docs  not  intend  lo  instruct  how  they  should  find  any  ques- 
tion <>f  fact,  plainly  mean  at  what  conclusion  they  should  arrive 
and  do  not  reier  lo  the  manner  of  finding  a  fact.  (.South  Chicago 
City  Ky.  Co.  vs.  McDonald,  (>s  N  E.  Rep.,  054.) 

ILLINOIS.— Master  and  Servant— Personal  Injuries — Car  Re- 
pairer— Unexpected  Movement  oi  Car— Foreman's  Failure  toGive 
Warning-  Contributory  Negligence— Fellow  Servant— Assump- 
tion oi  Risk. 

1.  Defendant  furnished  a  certain  variety  of  cars  to  various  lines 
of  railroad,  the  railroad  companies  having  charge  of  the  arrange- 
ment and  movement  of  the  cars.  Defendant  repaired  its  cars  in 
the  switch  yards  oi  the  companies  using  them.  Cars -which  re- 
quired extensive  repairs  were  sent  to  a  closed  track,  where  no 
switching  was  done,  while  those  needing  only  slight  repairs  were 
repaired  on  open  tracks,  where  they  were  liable  at  any  time  to  be 
moved  by  switching  Plaintiff  was  a  car  repairer  for  defendant, 
and  was  directed  by  its  foreman  to  make  slight  repairs  between 
two  cars  on  an  open  track.  The  foreman  then  directed  the  train 
crew  to  take  a  car  out  of  the  string  in  which  plaintiff  was  work- 
ing to  the  closed  track,  giving  plaintiff  no  notice  of  such  order. 
The  ear  was  taken  out  of  the  string  by  the  switching  crew,  and 
the  other  cars  which  it  was  necessary  to  move  to  get  the  one  re- 
quired were  kicked  back  against  those  among  which  plaintiff  was 
working,  injuring  him.  The  foreman  stood  on  an  adjoining  string 
of  ears  and  saw  the  whole  proceeding,  but  gave  plaintiff  no  warn- 
ing. Held,  to  require  the  submission  to  the  jury  of  the  issue  as  to 
defendant's  negligence 

2.  Plaintiff  worked  in  company  with  another  repairer,  and  it 
was  customary  to  have  one  of  the  men  keep  watch  in  such  cases 
when  work  was  being  done  under  a  car.  but  not  when  the  men 
were  merely  required  to  go  between  the  cars.  Held,  that  plaintiff  s 
failure  to  have  his  companion  keep  watch  was  not  contributory 
negligence  as  a  matter  of  law. 

3.  The  companion's  failure  to  keep  watch  was  not  negligence 
of  a  fellow  servant  defeating  recovery. 
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4.  Whilt  plaintiff  assumed  the  ri-vk  incident  to  the  usual  method 
01  doing  the  work  he  did  not  assume  the  increased  hazard  arising 
from  the  foreman  "s  negligence.  (Street's  Western  Stable  Car 
Line  vs.  Bonandcr,  bj  N.  H.  kep..  (jKK.,1 

ILLINOIS— Street  Railroad — Injuries  to  Person  on  Track— 
Instruction!,  Presumption  of  Negligence  from  Injury— Regula- 
tion of  Speed. 

1.  In  an  action  against  a  street  railwt)  company  ior  injuries  to 
a  traveler  on  its  track  an  instruction  that  110  presumption  01  negli- 
gence against  defendant  arose  from  the  fact  of  injury  WM  properly 
refused  as  misleading. 

2.  In  an  action  for  personal  injuries  it  was  not  error  to  refuse 
an  instruction  that  no  presumption  of  negligence  against  defend- 
ant arose  from  the  fact  of  the  injury  itsell  where  the  jury  were 
charged  that  plaintiff  could  not  recover  unless  plaintiff  was  in  the 
exercise  of  ordinary  care  and  the  defendant  guilty  of  negligence 
which  was  the  direct  cause  of  the  injury. 

In  an  action  for  personal  injuries  caused  by  defendant's 
street  car  colliding  with  a  sleigh  being  driven  across  its  tracks 
near  a  street  crossing  an  instruction  that  the  defendant  was  not 
bound  to  be  on  guard  against  the  unusual  and  extraordinary  and 
'  not  reasonably  to  be  expected."  and  was  not  bound  to  stop  its 
car  until  defendant  had  notice  of  the  crossing  of  the  track  by  the 
sleigh,  if  the  same  was  unusual,  was  properly  refused,  where  there- 
was  no  evidence  that  the  crossing  of  the  track  by  a  sleigh  at  the 
place  was  unusual  and  extraordinary. 

4_  The  instruction  was  also  properly  refused,  as  it  ignored  the 
duty  of  the  defendant  in  approaching  crossings  to  so  regulate  the 
speed  of  its  cars  that  collisions  with  persons  crossing  the  street 
could  be  avoided. 

5.  It  was  not  error  to  refuse  such  instruction  where  the  jury 
were  charged  that  if  the  sleigh  was  driven  in  front  of  the  car  so 
suddenly  that  the  motorman  had  no  notice  of  the  danger,  so  as  to 
give  him  an  opportunity  to  avoid  the  same  by  exercise  of  ordinary 
care  under  the  circumstances,  and  that  the  car  was  being  operated 
with  ordinary  care,  plaintiff  could  not  recover. 

6.  An  instruction  authorizing  a  recovery-  if  plaintiff  was  in  the 
exercise  of  ordinary  care  and  was  injured  "by  reason  of  the  al- 
leged negligence  of  defendant"  is  not  erroneous  in  using  the  word 
"alleged,"  as  it  did  not  authorize  a  recovery  if  negligence  was 
merely  alleged.  (West  Chicago  St  R.  Co.  vs  Tetters,  6.\  N.  E. 
Rep..  6/12. ) 

INDIANA— Street  Railroads— Injuries  at  Crossing— Pleading 
—  Negligence  Wilful  Conduct— Instructions  —  Evidence— Con- 
tributory Negligence — Eiefcnse — Statute — Constitutionality. 

t.  In  an  action  for  personal  injuries  sustained  in  a  collision 
with  a  street  car,  an  instruction  that  if  defendant's  rnotorman 
knew  that  plaintiff  was  under  the  car  fender,  and  knew  that  he 
could  stop  the  car  and  thereby  prevent  the  injury,  and  did  not 
do  so.  defendant  was  liable  for  the  injury  inllicted  after  the  ear 
could  have  been  stopped,  was  erroneous,  where  the  complaint 
merely  charged  that  defendant  negligently  ran  into  plaintiff  and 
caught  him  by  and  under  the  fender  and  dragged  him. 

2.  In  an  action  for  personal  injuries  sustained  in  a  collision 
with  a  street  car  through  the  alleged  wilful  act  of  defendant  s 
motorman,  an  instruction  that  if  the  motorman  knew  that  he 
could  stop  the  car  fender,  ami  knew  that  he  could  stop  the  car 
and  prevent  the  injury,  and  did  not  do  so,  defendant  was  liable 
for  the  injury  inflicted  after  the  car  could  have  been  stopped,  was 
erroneous,  for,  upon  the  facts  stated  in  the  instruction,  it  could 
not  be  said,  as  a  matter  of  law,  that  the  motorman  was  guilty  of 
intentionally  injuring  plaintiff  after  he  fell  under  the  fender. 

.V  The  instruction  was  erroneous  where  the  evidence  not  only 
did  not  show  that  the  motorman  knew  he  could  stop  the  car  be- 
fore inflicting  any  injury,  but  showed  that  the  car  could  not  have 
been  so  stopped,  and  that  the  motorman  reversed  the  power,  ap- 
plied the  brake,  and  sanded  the  track  immediately  upon  learning 
that  plaintiff  was  under  the  fender. 

4.  In  an  action  for  personal  injuries  sustained  in  a  collision 
with  a  street  car,  an  instruction  that  the  burden  of  proving  con 
tributary  negligence  rested  on  defendant  was  misleading,  as  caus- 
ing the  jury  to  believe  that  contributory  negligence  could  only 
be  proven  by  defendant's  own  witness,  instead  of  by  the  whole 
evidence. 

«,.  Acts  iHiji).  p.  5S  (Burns'  Rev.  St  toot,  section  .150).  provid- 
ing that  contributory  negligence  in  actions  for  personal  injuries 
shall  lie  a  matter  of  defense,  ami  may  be  proved  under  a  general 
denial,  is  constitutional— (Indianapolis  St.  Ry.  Co.  vs.  Taylor. 
6j  N  K  Rep.,  456.) 

INDIANA  —Street  Railway — Negligence  —  Complaint  —  Con- 
tributory Negligence— Assumption  of  Risk — Judgment  Non  Ob- 
stante Veredicto — Motion. 

I.  Where,  after  judgment  had  been  entered  on  the  general 
verdict  in  favor  of  plaintiff,  defendant  moved  for  judgment  on  the 


special  findings  notwithstanding  the  general  verdict,  such  motion 
should  be  denied. 

J.  The  complaint,  in  an  action  against  an  electric  street  rail- 
way company,  alleged  that  it  had  double  tracks,  with  poles  be- 
tween, which,  where  the  accident  occurred,  were  only  three  inches 
from  the  cars,  and  that  the  track  was  there  very  rough:  that  it 
was  the  duty  of  the  company  to,  and  on  most  oi  its  cars  it  did, 
have  gates  at  the  sides  of  the  front  platform  to  protect  the  em- 
ployees thereon,  and  such  gates  were  required  by  its  rules;  that 
deceased  was  an  employee  of  the  company,  and  when  riding  on 
the  cars  it  was  his  duty  to  ride  on  the  front  platform;  that  in  the 
line  of  his  duty  he  boarded  a  car  at  night  and  passed  through  to 
the  front  platform;  that  the  car  had  no  gate,  and  he  was  thrown 
against  one  of  such  poles  and  killed,  that  he  did  not  know  that 
there  was  no  gate  at  the  side  oi  such  platform,  and  was  free  from 
tault  or  negligence  contributing  to  the  accident.  Held,  that  the 
complaint  docs  not  show  contributory  negligence  on  the  part  of 
the  deceased. 

3.  The  complaint  did  not  show  that  the  decedent  had  assumed 
the  risk  created  by  the  absence  of  a  safety  gate  -  (Citizens'  St.  R. 
Co.  vs.  Reed.  63  N.  E.  Rep.,  770.) 

MICHIGAN  -Corporations— Street  Railways  —  Consolidation 
— Validity — Estoppel— Creditors— Assumption  of  Debts. 

1.  Where  a  street  railway  company  was  composed  of  an  ac- 
tual consolidation  oi  other  companies,  and  has  received  and  re- 
tains ail  their  properties,  it  cannot  deny  its  liability  on  a  debt  due 
by  one  of  such  former  companies,  on  the  ground  that  such  con- 
solidation was  illegal. 

t.  Where  a  street  railway  company  transfers  all  its  property 
and  business  to  another  company,  in  consideration  of  stock  and 
bonds  of  the  latter  issued  to  the  stockholders  and  bondholders  oi 
the  former  to  replace  its  stock  and  bonds  which  were  surrendered 
and  canceled,  no  money  being  paid,  such  transaction,  as  to  the 
creditors  of  the  iormer  company,  should  be  considered  a  con- 
solidation of  the  companies,  by  which  the  latter  becomes  liable 
for  the  debts  of  the  former. 

3.  Where  a  street  railway  company  is  composed  of  a  consoli 
dation  of  former  companies,  it  assumes  the  debts  of  such  com- 
panies, and  m  an  action  against  it  to  recover  a  debt  due  by  one  of 
such  companies,  it  cann.it  contend  that  the  original  debtor  was 
insolvent,  and  that  therefore  plaintiff  was  not  injured  by  the 
consolidation. — (Shadford  vs.  Detroit,  Y.  &  A.  A.  Railway,  80 
N.  W.  Rep.,  960  ) 

M 1 CHIGAN. — Carriers — Assault  by  Conductor  or.  Passenger 
— Costs. 

1.  The  rule  relieving  the  master  from  liability  for  a  malicious 
injury  inflicted  by  a  servant  when  not  acting  within  the  scope  of 
his  employment  does  not  apply  between  carriers  and  passengers, 
so  as  to  relieve  a  carrier  from  liability  to  a  passenger  for  assault 
of  the  conductor.  . 

j.  i  Comp.  Laws  ieV/7.  section  11.258,  finding  that  in  an  ac- 
tion for  assault  ami  battery,  it  the  recovery  is  less  than  $50.  plain 
tiff  shall  recover  no  more  costs  than  damages,  applies  where  the 
action  is  against  the  master  of  the  servant  committing  the  as- 
sault — ( Johnson  vs.  Detroit,  Y.  &  A.  A,  Ry..  90  N.  W.  Rep,. 
274) 

MICHIGAN— Carriers— Mistake  of  Conductor  —  Ejecting 
Passenger — Refusal  to  Pay  Pare — Damages. 

Plaintiff  purchased  a  return-trip  ticket  of  defendant  railway 
The  ticket  was  in  eight  coupons,  four  for  the  outward  and  four 
for  the  return  trip,  each  containing  a  notice  that  it  was  void  if 
detached  from  the  signature  coupon.  On  the  outward  trip  the 
first  two  conductors  tore  off  coupons  from  the  wrong  end  of  the 
ticket.  The  third  conductor  told  plaintiff  of  the  mistake,  and 
delis  ered  to  him  the  coupons  which  should  have  been  first  taken, 
stating  that  he  could  use  them  in  place  of  those  taken.  On  the 
return  trip  the  conductor  refused  to  take  the  detached  coupons, 
and  011  plaintiff's  refusal  to  pay  fare  put  him  off  the  car.  Plain- 
tiff boarded  the  next  car,  paid  the  fare.  40  cents,  and  rode  to  his 
destination,  and  sued  ior  breach  of  contract,  with  aggravated 
damages  Held,  that  he  was  entitled  to  recover  only  the  40  cents 
which  he  was  compelled  to  pay  for  the  extra  fare  — (Brown  vs. 
Rapid  Ry.  Co..  00  N.  W.  Rep..  290.) 

NEW  HAMPSHIRE.  —  Courts—  Jurisdiction  —  Question  of 
Fact. 

Where  it  is  within  the  discretion  of  the  superior  court  whether 
it  will  take  jurisdiction  of  a  cause,  the  question  is  one  of  fact,  to 
be  determined  by  the  Superior  Court  —  (Driscnll  vs.  Portmouth. 
K  &  Y  St  Ry„  51  Atlantic  Rep..  808.) 

NEW  VORK -Electric  Street  Railways— Abutting  Owners- 
Compensation— Additional  Burden— Injunction— Eminent  Do- 
main- \ppeal— Review. 

I.    The  use  of  a  city  street  for  a  surface  railway  operated  by 
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electricity  is  an  additional  burden  on  the  property  rights  of  the 
owners  of  the  fee.  subject  to  the  casement  of  the  highway. 

2.  The  question  whether  an  injunction  restraining  the  con- 
duction oi  an  electric  street  railway  on  a  street,  the  fee  of 
which  is  in  abutting  owners,  shall  restrict  the  construction  of 
the  railway  until  the  payment  of  compensation,  and  denying  a 
perpetual  injunction  if  such  damages  arc  paid,  or  whether  the 
injunction  shall  he  made  perpetual,  leaving  the  railway  company 
to  its  proceedings  to  condemn,  is  in  the  discretion  of  the  court; 
and  an  order  of  the  special  term  granting  a  perpetual  injunction, 
affirmed  by  the  appellate  division,  is  not  reviewable,  as  a  question 
of  law.  by  the  court  oi  appeal*. 

.V  The  trial  court  granted  an  injunction  perpetually  retrain- 
ing an  electric  street  railway  from  constructing  its  road  on  a 
street  the  fee  of  which  was  in  the  abutting  owners  The  judg- 
ment was  affirmed  by  the  appellate  division.  Held,  that  the  court 
of  appeals  could  modify  such  judgment  to  as  to  provide  that  it 
should  not  prevent  the  railway  company  from  bringing  con- 
demnation proceedings,  and  that  if  the  rights  of  the  abutting 
owners  were  acquired,  and  compensation  paid,  it  should  not  be 
prevented  from  entering  on  the  premise*  for  operating  it*  road. 
— fl'cck  ct  aL  vs.  Schenectady  Ry.  Co.,  63  N.  E.  Rep.,  358  ) 

NEW  YORK.— Street  Railways  —  Personal  Injuries— Con- 
tributory Negligence. 

Where,  in  an  action  against  a  street  railway  for  injuries  re- 
ceived while  attempting  to  cross  the  track,  it  appeared  that  plain- 
tiff stepped  on  the  track  when  the  car  was  but  a  short  distance 
irom  him,  and  that  the  driver  shouted,  and  attempted  to  stop 
the  car,  and  the  negligence  was  principally  predicated  on  the 
failure  to  equip  the  car  with  a  suitable  brake,  it  was  error  to  in- 
struct that  notwithstanding  negligence  on  plaintiff's  part  he  could 
recover  if  the  company,  by  exercising  care,  could  have  avoided 
the  accident  — (Csatlos  vs.  Metropolitan  St.  Ry.  Co..  75  N.  Y. 
Rep  ,  j8») 

NEW  YORK— Opinion  Evidence— Harmless  Error. 

Allowing  a  physician  to  testify.  "This  asthmatic  condition,  in 
by  opinion,  could  have  been  the  result  of  MMM  violence."  in 
answer  to  question  whether  the  asthma  which  plaintiff  had  after 
the  accident  "could  have  been  caused"  by  such  an  injury  as  she 
received.  1*  harmless:  another  physician  having  given  substan- 
tially the  same  answer  to  a  question  substantially  the  same,  ex- 
cept that  it  included  the  words  "reasonable  certainty."  and  it  ap- 
pearing that  plaintiff  never  before  had  asthma,  and  did  have  it 
immediately  after  the  injury  to  her  chest. — (Hedges  vs.  Metro- 
politan St.  Ry.  Co..  75  N.  Y.  Supp.,  53J.) 

NEW  YORK. — Personal  Injuries — Trial — Conduct  of  Plain- 
tiff. 

On  the  first  day  of  a  trial  for  personal  injuries,  after  adjourn- 
ment, and  in  the  presence  of  one  or  more  oi  1  lie  jurors,  the 
plaintiff  became  prostrated  in  the  court  room,  and  was  attended 
by  physicians,  and  after  about  twenty  minutes  was  removed  from 
the  room.  There  was  evidence  that  his  physical  condition  at 
the  trial  was  the  result  of  the  injuries  alleged.  It  was  not  al- 
leged that  the  attack  was  simulated,  or  symptoms  intentionally 
manifested  before  the  jury,  and  the  court  asked  any  of  the  jury 
so  affected  by  the  event  that  they  could  not  decide  the  case  as 
it  it  had  not  occurred  to  rise,  but  no  one  rose,  and  a  juror  who 
saw  the  occurrence  stated  that  it  would  not  affect  his  decision. 
Held,  that  the  court's  refusal  to  grant  a  new  trial  would  not  I* 
disturbed— (McGloin  vs.  Metropolitan  St.  Ry.  Co.  75  N  V. 
Supp  ,  KB-) 

NEW  YORK  —Privileged  Communication— Waiver— Admis. 
sion  of  Evidence — Prejudicial  Error. 

I.  Statement  of  plaintiff  to  physician,  who  treated  him  alter 
an  accident,  as  to  physical  trouble  he  had  years  before,  being 
privileged,  admission  of  it  over  objection,  notwithstanding  plain- 
tiff had  been  treated  by  such  physician  for  such  trouble  some 
years  before,  and  the  physician  had  written  an  article  as  to  audi 
trouble,  which  was  published  in  a  magazine,  is  error:  Code  Civ. 
Proc  section  836.  requiring  the  waiver  of  privilege  to  be  on  or 
at  the  time  of  the  trial. 

1  There  being  a  sharp  conflict  in  the  evidence  as  to  how  the 
accident  occurred,  erroneous  admission  of  statement  by  jdam- 
tiff  as  to  his  condition  before  the  accident  is  prejudicial,  as  jj. 
fecting  his  credibility  — (Scher  vs.  Metropolitan  St.  Ry.  Co  .  75 
N  Y.  Supp  .  625  ) 

NEW  YORK  -  Corporations-  Liability  of  Directors- Failure 
to  File  Reports — Action — Defenses. 

1.  It  is  no  defense  to  an  action  under  the  stock  corporation 
law  fljiws  1899,  c.  354,  section  34),  declaring  that  no  director 
shall  be  liable  to  a  corporate  creditor  for  failure  to  file  an  annual 
report  unless  notice  of  an  intent  to  hold  him  responsible  is  given 
within  three  years  of  the  default,  but  providing  that  any  such 


liability  because  of  default  "now  existing"  may  be  enforced  by 
action  within  the  year  1899,  or  thcrcaitcr,  if  within  such  year 
written  notice  of  intent  is  given,  that  no  notice  was  given  the 
director  ol  a  corporation  within  the  year  1899  of  an  intent  to  hold 
him  liable  for  defaults  in  not  filing  annual  reports,  the  first  of 
which  occurred  111  the  preceding  year,  and  less  than  three  years 
before  action  brought. 

1.  Laws  1899.  c.  354.  relating  to  liability  oi  director  of  com- 
pany ior  failure  to  tile  annual  report,  is  applicable  to  foreign  as 
well  as  domestic  corpuiations. 

3.  In  an  action  against  the  diicctor  oi  a  corporation  to  en- 
force his  personal  liability  for  iailurc  to  file  an  annual  report  as 
provided  by  statute,  a  defense  alleging  that  the  debts  were  paid 
by  a  thud  party,  and,  if  paid  by  plaintiff,  were  paid  by  him  as 
agent  thcrcior,  is  sufficient. — (Staten  Island  Midland  R.  Co.  vs. 
llinchtiffe,  63  N.  E.  Kcp.  545 ,) 

NEW  YORK.— Street  Railroads— Assault  by  Employee— Com- 
pany's Liability— Punitive  Damages— Rules  as  to  Employees- 
Evidence— Reasonableness. 

1.  In  an  action  agaiift  a  street  railway  company  by  a  pas- 
senger to  recover  ior  an  assault  by  one  of  its  employees,  it  did 
not  appear  that  deicndant  had  employed  an  improper  servant, 
or  ever  authorized  him  directly  or  indirectly  to  assault  plaintiff, 
or  participated  in  the  act.  or  ratified  or  approved  it.  Held,  that 
it  was  error  to  allow  the  jury  to  award  punitive  damages,  and 
that  it  required  a  reversal  of  the  judgment,  where  the  award 
much  exceeded  the  actual  damages  incurrcd. 

2.  On  the  trial  of  an  action  by  an  employee  of  a  street  rail- 
road for  an  assault  by  an  inspector  in  compelling  him  to  leave  the 
front  seat  oi  a  car  on  which  he  was  riding  when  off  duty  clad  in 
uniform,  the  court  refused  to  hold  the  trial  to  permit  the  de- 
fendant to  send  for  its  book  of  rules,  and  thereupon  plaintiff's 
counsel  stated  that  he  was  ready  to  consent  that  the  rules  "for- 
bade motormcn  or  conductors  in  uniform  from  riding  on  the  front 
seats  of  these  open  cars  to  the  exclusion  oi  passengers."  De- 
fendant's conns.  ],  though  objecting  that  it  was  incorrectly  stated, 
finally  said  he  would  accept  the  oiler,  so  that  he  might  comment 
on  the  rule.  Held  suliicient  to  establish  the  existence  of  the  rule 
in  the  terms  suited. 

3  A  rule  oi  .1  street  railroad  company  that  no  employee  when 
•  >tf  duty  in  umiorm  shall  sit  on  the  front  seat  of  an  open  car  in 
operation  is  reasonable,  even  when  applied  to  an  employee  pay- 
ing tare  a*  a  passenger,  a*  promoting  the  safety  oi  passengers 
by  preventing  the  motormans  attention  from  being  diverted  irom 
Ins  work  by  the  opportunity  (or  conversation  which  might  other- 
wise be  occasioned.— (Rowe  vs.  Brooklyn  Heights  R.  Co.,  75 
N.  Y.  Supp.,  893.) 

NEW  YORK —Carriers— Injuries  to  Passenger— Evidence— 
Sufficiency. 

Where,  in  an  action  against  a  street  car  company  ior  injuries, 
defendant's  evidence  clearly  shows  that  plaintiff  received  her  in- 
juries in  attempting  to  alight  from  a  moving  car,  and  plaintiff's 
case  rests  on  her  unsupported  testimony,  partially  contradicted 
by  her  own  witnesses  and  by  the  circumstances  of  the  case,  a 
verdict  in  her  favor  cannot  be  sustained.— (Hogan  vs.  Metro- 
politan St  Ry.  Co.,  75  N.  Y.  Supp.,  845.) 

NEW  YORK  —Street  Railroads— Excessive  Fares—  Refusal  to 
Accept  Transfer— Penalty  — Defense— Construction  of  Statutes- 
Statutory  Defense — Sufficiency  oi  Evidence. 

1.  Laws  iS«jo,  c.  505,  section  39,  provided  that  any  railroad 
company  which  shall  charge  more  than  the  lawful  rate  of  fares 
shall  forfeit  a  penalty,  unless  such  overcharge  was  made  through 
inadvertence  or  mistake,  not  amounting  to  gross  negligence:  and 
section  105  prescrihes  the  same  penalty  for  refusal  by  a  street 
railway  to  give  a  passenger  a  continuous  trip  over  its  various 
lines  to  any  point  thereon  ior  a  single  iarc,  by  means  oi  trans- 
its famished  without  extra  charge.  Held  that,  the  two  sections 
being  111  pari  materia  as  to  excessive  iares,  the  defense  provided 
for  by  section  30  for  violation  thereof  was  available  in  an  action 
unde  r  section  105  fur  requiring  a  passenger  who  had  a  valid  trans- 
fer to  pay  additional  iarc. 

1.  Under  Laws  1890.  c.  565.  sections  39,  105.  imposing  a  pen- 
alty upon  street  railways  ior  charging  excessive  fares  or  for  re- 
fusing to  furnish  |>asseugeis  with  a  continuous  trip,  by  means  of 
transfers,  for  one  fare,  where  a  street  ear  conductor  wrongfully 
refused  to  accept  a  valid  transfer  tendered  by  a  passenger  some 
minutes  after  he  hoarded  the  car,  and  required  him  to  pay  addi- 
tional fare,  but  before  he  left  the  car  offered  to  return  the  fare 
and  accept  the  transfer,  the  circumstances  were  sufficient  to  show 
that  the  overcharge  was  due  to  "mistake  not  amounting  to  gross 
negligence,"  which,  as  provided  by  section  39,  relieved  the  com- 
pany from  liability  — (Tullis  vs.  Brooklyn  Heights  R.  Co.,  75 
N.  Y.  Supp.,  863.) 
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THE  MARKETS 

Tb«  Money  flarket 

Wall  SriuutT,  July  u.  tyo.t 

The  development  of  conditions  favorable  again  to  gold  exports 
is  due  to  three  distinct  causes— the  decline  in  commodity  exports, 
the  selling  oi  American  securities  by  foreign  speculative  holders, 
and  the  urgent  need  for  a  large  cash  surplus  m  Paris,  where 
conversion  of  a  large  section  of  the  French  Government  del* 
from  a  J1  i  per  cent  to  a  j  per  cent  liond,  is  about  to  he  financed. 
Of  these  three  influence)  the  Last  named  is  «'f  most  immediate 
consequence.  1  he  deficiency  in  our  agricultural  shipments  may  he 
easily  made  up  if  this  summer's  crops  turn  out  well.  The  foreign 
security  liquidation  cannot  Ik-  taken  very  sernm-ly  where  the  supply 
of  American  stocks  in  speculative  hands  abroad  is  known  to  he 
exceedingly  small.  But  the  French  requirements  are  something 
which  have  had  to  In-  met  at  once  by  actual  remittances  of  capital. 
Pan*  money-lenders  have  called  for  the  part  return  of  their  credits 
both  in  this  country  and  in  England.  Lmidon,  with  Us  own  re 
sources  pretty  low,  is  utilizing  its  own  American  credit  balance  lo 
help  meet  the  call.  Consequently  the  chief  pressure  of  the  French 
demands  fall*  upon  the  local  market.  It  is  not  likely,  however,  mat 
we  shall  see  any  very  heavy  outflow  oi  gold  at  tins  iuik-  w  lien 
the  special  operations  at  Paris  are  over,  the  sterling  rate  at  that 
center  will  doubtless  recover  far  enough  to  render  cxpuit  engage 
OWUS  at  >Vrw  urn.  no  longer  ptomaine  I  ne  tm.ie  pciiine.u 
questions  fur  the  present  are  how  tar  the  Treasury  dram"  will  be 
relieved  by  the  recent  abolition  of  internal  revenue  taxes,  how 
soon  the  interior  will  begin  to  draw  upon  the  East  for  the  crop- 
moving  currency,  and  iti  which  way,  whether  lor  gain  or  loss  m 
surplus  reserve,  will  the  immediate  movement  of  loans  be  directed. 
No  visible  relief  from  the  tax  reduction  has  yet  appeared  in  the 
Treasury  operations.  The  local  banks  have  gamed  something,  and 
will  gain  considerably  more,  by  arrivals  of  new  gold  from  ihe  Klon- 
dike, but  they  have  already  begun  to  feel  the  hrst  demands  from 
the  interior.  Finally  the  loan  account  was  expanded  last  week  by 
ovcr  $17,000,000.  These  incidents  oi  the  recent  money  market  arc 
not  encouraging,  still,  they  by  no  means  indicate  that  the  rise  in 
surplus  reserve  which  usually  occurs  in  July  and  the  early  part  of 
August  will  not  take  place  this  year.  The  principal  hope  of  avoid- 
ing a  pinch  later  on  is  to  build  up  the  reserve  now  ami  depend 
upon  our  crop  surplus  to  diaw  gold  from  abroad  ill  the  autumn. 

Call  money  is  showing  the  usual  stiffness  at  the  semi  annual 
settlement  period,  ranging  between  4  jK-r  cent  and  0  per  cent.. 
Time  money  is  firmer  at  4' 4  per  cent  for  all  dates. 
The  Stock  n«rket 

The  stock  rna  rkct  during  the  last  fortnight  has  moved  leisurely 
upward,  without  any  real  outburst  of  activity  or  any  other  decided 
change  from  the  characteristics  which  have  been  displayed  for 
some  time  past.  Genuine  investment  buying  is  at  a  mini  mum,  and 
the  speculative  public  seems  no  mote  inclined  than  ever  to  renew 
their  ventures.  The  dealings  orginate  mainly  with  the  pools  and 
cliques  which  are  working  for  higher  prices,  partly  because  they 
have  stocks  for  sale,  and  partly  because  they  have  found  that  a 
market  where  holdings  arc  so  concentrated  M  in  the  present  in 
stance,  can  he  put  up  easier  than  it  can  be  put  down.  Professional 
Wall  Street  is  "bullish,"  because  the  larger  operators  are  working 
on  the  long  side  If  it  were  a  matter  of  deciding  between  the  ex- 
tremely high  level  of  prices  and  the  generally  favorable  conditions 
underlying  values,  sentiment  would  no  doubt  be  greatly  divided. 
But  in  this  case  sentiment  takes  its  cue  from  the  fact  that  all  th- 
important  leadership  is  directed  toward  a  rise.  The  various  out- 
side influences  seem  to  have  resolved  themselves  pretty  well  into 
Iwo — the  outcome  of  the  crops  and  the  future  position  of  bank 
reserves.  Upon  the  first  depends  to  a  very  large  extent  the  future 
of  railway  traffic,  and  of  general  business.  Upon  Ihe  second  de- 
pends more  directly  the  future  of  the  market's  speculative  position 
The  progress  of  the  corn  crap,  which  is  of  the  first  concern  this 
season,  has  been  exceptionally  good.  Cotton  and  wheat,  on  the 
other  hand,  have  deteriorated  considerably  during  the  last  month 
But  as  a  whole  the  promising  agricultural  outlook  is  a  logical  in- 
centive to  operations  for  an  advance  at  this  time.  The  money  situa 
t:on.  as  already  described,  is  still  quite  uncertain,  and  with  the 
approach  of  the  period  when  currency  is  in  active  demand  from 
the  crop  centers,  there  is  naturally  some  misgivings  as  to  whether 
the  time  is  fitting  for  a  revival  of  active  speculation.  It  certainly 
looks,  however,  as  if  the  speculative  interc-ts  which  have  lately 
taken  hold  oi  the  market  so  vigorously  will.  lor  the  present,  con- 
tinue their  efforts  irrespective  oi  whether  from  a  future  standpoint 
their  operation  may  seem  ill  advised. 


The  trading  of  the  past  two  weeks  has  been  confined  almost 
wholly  to  the  railroad  list,  and  to  one  or  two  of  the  favorite  indus- 
trials. The  local  traction  shares  have  played  an  inconspicuous 
part  in  the  dealings  Whatever  there  has  been  to  the  market  in 
Manhattan  has  indicated  further  accumulation  of  the  stock  from 
excellent  sources.  The  pool  in  Brooklyn  Kapid  Transit  lias  mani 
fested  some  activity  at  linns,  but  is  evidently  biding  its  time  before 
seeking  to  draw  speculative  attention  more  energetically  to  its  spe- 
cialty. Metropolitan,  meanwhile,  lias  been  almost  entirely  neg- 
leel  d 


With  the  opening  of  the  new  fiscal  year  the  lease  of  Union  Trac- 
tnm  to  the  new  Philadelphia  Kapid  Transit  Company  formally 
went  into  effect.  It  is  expected  now  that  Union  fraction  will 
be  gradually  removed  from  the  speculative  field,  and  the  prominent 
place  it  lias  heretofore  held  in  the  dealings,  taken  by  the  Rapid 
1  1  au-it  stork  This  shifting  of  interest  has  in  fact  already  begun 
to  be  noticed  during  the  last  two  weeks  Trading  in  Union  Traction 
has  fallen  off  substantially,  yet  in  spite  of  this  the  stock  has  slowly 
risen  to  45,  which,  taking  the  value  oi  the  rights  at  1 1  j  per  cent  on 
a  fifty  share  par,  would  lie  equal  to  4(1'  j.  This  is  the  highest  price 
for  the  shares  on  record  The  dealing-  in  the  new  Philadelphia 
Kapid  Transit,  while  fairly  large  in  volume,  have  resulted  in  no 
noteworthy  change  in  quotation.  All  the  sab  s  recorded  have  lircn 
made  at  •>  and  9'i-  In  sympathy  with  the  movement  in  Union 
Traction,  Philadelphia  Traction  advanced  a  half  point  to  o8>4.  A 
little  fresh  buying  in  American  Railways  resulted  in  some  business 
around  45*1  The  bidding-in  of  the  scant  outstanding  supply  of 
Indianapolis  Street  Railway  continued,  a  few  scattered  lots  bring- 
ing as  high  as  87,  and  the  rest  85.  Other  transactions  during  the 
fortnight  comprised  Kaston  Electric  at  IQ;s,  Reading  Traction  at 
32'/)  and  Consolidated  of  New  Jersey  at  68! 4.  Bond  sales  included 
United  Railways  4s  at  871  j  up  to  88' 4.  Electric  People's  Traction  4s 
at  00H  and  09!  ,,  Consolidated  oi  New  Jersey  5s  at  110,  and  Indian 
apolis  4s  at  87  down  to  80)4. 
Chicago 

The  feature  of  the  Chicago  traction  share  dealings  during  the 
last  two  weeks  has  been  the  heavy  liquidation  in  1-akc  Street  Ele- 
vated, which  has  sunk  to  the  exceptionally  low  figure  of  qAj.  Talk 
of  a  receivership  has.  of  course,  been  renewed,  but  as  yet  lacks 
authoritative  confirmation.  It  is  said,  however,  that  the  so-called 
Allerton  pool  in  the  stock  would  be  willing  to  stand  an  assessment, 
and  it  is  probable  that  a  meeting  of  the  principal  interests  will 
be  called  at  an  early  date  to  consider  plans  for  rehabilitating  the 
property.  Union  Traction  issues  have  shown  considerable  weak- 
ness, the  common  falling  as  low  as  14^.  and  the  preferred  to  51. 
Scattering  sales  of  City  Railway  are  reported  at  a  decline  to  J05 
The  reaction  in  these  slocks  is  obviously  connected  with  the  threat 
encd  strike  of  the  street  car  employees  who  demand  an  increase  of 
from  j>  per  cent  to  40  per  cent  in  wages.  West  Chicago,  on 
light  transactions,  held  relatively  steady  around  98,  A  few  odd 
sales  have  occurred  in  Northwestern  Elevated  common  at  .1754 
ami  ,t7.  and  in  Metropolitan  common  at  j8  and  j&'A.  Business  of 
the  lattrr  road  is  expected  to  gain  a  giHui  deal  from  the  Garfield 
Park  extension,  and  its  connection  with  the  Aurora- Wheaton 
electric  line.  The  new  arrangement  went  into  effect  on  the  first 
<>f  the  month. 

Other  Traction  Securities 

The  Boston  market  of  the  past  two  weeks  has  been  singularly 
devoid  of  interest  so  far  as  the  traction  stocks  were  concerned. 
I>i  alings  m  Massachusetts  Electric  have  been  very  much  the  lightest 
of  the  season,  the  common  ranging  between  42'  i  and  42^.  and  the 
preferred  selling  at  q7*-j.  Odd  lot*  of  Boston  Elevated  sedd  at  104, 
West  End  common  at  8.s'j  and  the  preferred  at  11.V4.  In  Baltimore 
Ihe  United  Railway  issues  have  been  duller  than  usual,  but  firm 
at  70  for  the  income  lionds,  g6H  foi  the  general  4s.  and  16  to  Hi' 4 
for  the  stock.   On  encouraging  advices  of  improvement  in  its  local 

investment  position   Nashvilli    Railway   1  ds  advanced  sharp:* 

from  ti.t  to  7t.  Anacostia  and  Potomac  >s  have  also  licen  ex- 
ceptionally strong  at  an  advance  from  oq'i  to  toj  Other  Baltimore 
transactions  included  Lexington  Railway  5s  at  lo.i'v.  City  and 
Suburban  (Washington)  5s  at  tot.  Atlanta  Street  Railways  5s  at 
I05&  City  and  Subiirlian  (  Baltimore )  ft  at  114'v.  North  Raltimorc 
Traction  55  at  tjo'i.  Norfolk  Railway  5s  at  113.  Norfolk  Railway 
&  Lighting  5s  at  96.  Charleston  Consolidated  ss  at  04'  '•  and  Nash- 
ville Railway  stock  at  .1.  I  he  accumulation  of  North  Jersey  Trac- 
tion, noted  for  some  time  past,  has  again  been  a  cemspicuous  fea- 
ture. The  stock,  w  hich  sold  at  28 : ..  three  weeks  ago,  is  now  up  to 
.1t,  and  the  bonds  have  risen  a  half  point  from  83S4  lo  84.  The 
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sequel  to  the  spurious  comer  in  San  Francisco  bonds  on  the  New 
York  curb  was  very  tame.  Apparently  efforts  to  enforce  delivery 
were  relaxed,  and  the  price  fell  heiwctn  sales  from  102  j  to  the 
normal  quotation  of  gi</j.  The  new  stock  of  the  New  Orleans 
Railways  Company  is  attracting  some  interest  on  the  New  York 
curb,  a  lev.  odd  lots  of  the  common  selling  yesterday  at  10,  and  of 
ihe  preferred  at  ?a  A  fractional  lot  of  Washington  Traction  at 
15H  was  also  reported.  St.  Louis  securities  are  inactive,  and 
lower,  the  bonds  selling  at  87,  while  the  preferred  stock  is  quoted 
at  Xi  Columbus  common  fell  a  point  to  51,  and  the  hid  was  sub- 
sequently lowered  to  50.  Nothing  of  importance  has  been  dune  111 
Louisville  Street  Railway  issues. 

The  traction  stinks  were  fairly  active  in  Cleveland  last  week, 
the  total  sales  numbering  jo.iK  shares  Toledo  Railways  &  Light 
sold  early  at  joi4,  and  ended  at  .to' 1  Western  Ohio  opened  at 
and  closed  at  J*i,  iio  shares  silling.  Detroit  United  improved 
late  in  the  week.  1 10  shares  selling  at  7S'A  lo  Jf>  Northern  Ohio 
Traction  preferreil  sold  at  <»S:;..  Klgin,  Aurora  &  Southern  sold  at 

41  for  160  shard.  Monday  no  Western  Ohio  void  at  joo 
Toledo  Railways  &  Light  at  3a' f.  15  Elgin.  Aurora  &  Southern 
al  43.  ami  fi>  Northern  Ohio  Traction  common  at  41  Several  bids 
Ol  10  and  to1:-  were  made  on  Lake  Shore  Klectric  stock,  but  JO 
was  the  best  it  was  offered  at.  A  few  days  ago  Henry  Everett  and 
■  party  of  Cleveland  capitalists  made  an  inspection  of  this  prop 
erty.  with  a  view  at  financing  it  and  taking  it  .nit  of  the  receivcr,s 
hands.  The  plans  call  for  the  issue  ol  $5.0110.1*10  bnnda  $j  1170,01  o 
<it  whu  h  will  go  to  retire  the  underlying  bonrfa  on  the  four  com- 
panies consolidated  to  form  the  mad  The  through  service  on 
this  road  will  shortly  he  instituted,  when  it  is  figured  the  net  earn 
ing-  will  increase  to  a  lia-is  oi  S.too.ooo  per  year. 

Security  Quotation* 

I  he  following  table  slums  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  .is  compared  with 


two  weeks  ago: 

Closing  Hid 

June  11  July* 

American  Railway.  r<impin,                                                4&\i  tSsj 

Boston  Elevated   a  let  I'M 

Brooklyn  H    T                                                                                    «*»  WS 

Chicago  City                                                                                       20S  205 

Chicago  I'nion  Tr.  I  common)                                                    I"1'*  H 

Chicago  I'nion  Tr.  (preferred)                                                  M  6n>4 

Cleveland  ft  Eastern   » 

Cleveland  Electric    «& 

Columbus  (common)                                                                a2Si  -rt'i 

l  .  lumbui  (preferreil)                                                              lets.  I"** 

Consolidated  Traction  ol  N.  J                                                  O'i  Rs'-j 

Consolidated  Traction  of  N.  J  5.                                              IIIS.  *IW 

Deooil  Inited                                                                         T*'.  W. 

Elcsloc  People's  Tracl.on  (Philadelphia)  «.                               »l«  !*'. 

Elgin.  Aurora  ft  S-nuihcm                                                    *'t  II 

Indianapolis  Street  Railway  Is                                                      Ml  »**, 

l-akr  Street  Eleeated                                                                     Ml'*  »»» 

HMkiMta  Railway   lai'a  w 

Massachusetts  Klec.  Cos.  icnmmon)                                      4S  42% 

Massachusetts  F.lec.  Cos.  (prelerrrdl                                        a*«  "J'i 

Metropolitan  Klrvalc.l   (  bicago  (common)                                   S»  !» 

Metropolitan  Elevated,  t  hicago                                                O'a  *» 

Metropolitan  Street                                                                      It*  H»Ai 

Sew  Orlcan,  (common)                                                            3U«  M 

New  Orleans  (preferred)                                                               It!'*  II2S 

North  American                                                                      121  1114 

Northern  Ohio  Traction  (common)                                            43  II 

Northern  Ohio  Tracllon  (preferred)                                          **  V)14 

North  Jersey                                                                                 »4  *>»4 

Northwestern  Elevated.  Chicago  (common)                                  31  &% 

Northwestern  Elevated.  Chicago  <|.trler.cd)                               N  H 

Philadelphia  Rapid  Tr.n»t«   S 

n„Udelphia  Traction                                                               !»H  MM 

Si    >          Transit  Co.  (common)                                              3D*,  in. 

South  Side  Elevated  (Chicago)                                                 M  1« 

Southern  Ohio  Traction                                                              tr1.  fit 

Syracuse  Rapid  Transit   3* 

Syracuse  Rap.d  Transit  (preferred)    iiM 

Third  Avenue                                                                         law  131 

Toledo  Hallway  ft  Light                                                          JO  TU» 

Twin  City.  Minneapolis  (common)                                           II*  US'* 

fnrted  Railways.  St.  Louis  (preferred)                                      MS  s2 

I  nitcd  Railways.  St.  Lorni,                                                       a*.  '7 

I'nion  Traction  (Philadelphia)                                                 m.  M* 

Western  Omo  Railway                                                                 22%  IT. 


•  Ex-drvideu.1.     t  La«  sale,     la)  Asked,     (b)  Ex  right. 

Iron  and  Steel 

The  position  of  the  iron  market,  with  reference  to  deficient  sup- 
plies, continues  to  he  rendered  increasingly  difficult  by  the  stacking 
of  furnaces  resulting  from  the  coal  strike    Reports  are  constantly 


coming  in  of  more  furnaces  shutting  down  The  exigency  of  the 
situation  is  naturally  being  met  by  increased  imports  oi  iron  from 
abroad,  and  contracts  with  Knglish  and  German  firms  are  being 
considered  for  quite  large  amounts  The  finished  branches  of 
the  industry  do  not  seem  to  have  been  bothered  much  so  far  by 
the  shortage  ol  raw  material.  The  striking  ieature  in  this  quarter 
continues  to  be  Ihe  taking  of  larger  orders  for  structural  material 
and  steel  rails,  for  delivery  in  1903.  Quotations  are  unchanged, 
as  follows.  He-semer  pig  iron,  $11  50;  slee!  billets,  steel 
rails.  $28 

natal 

Quotations  for  the  leading  metals  arc  as  follows:    Copper,  w'4 
cents:  tin.  J&  cents:  lead,  d'i  cents,  and  spelter.  JJsj  cents. 



WILI.lMANTIt  .  toNN  Tlse  Willimanlic  A  S.„i.l,t„„l«e  Electric  Rail 
way.  which  ia  to  bu.ld  hei.ren  Willimantic,  Chaplin  and  Soothbridfe.  will 
apply  fof  |scrmis»ion  lo  inelease  its  capital  .lock  (mm  SJO.'iin  to  t2M.lMII. 

FORI  DODGE,  I  A,  The  eialflMlai  interest  in  Ihe  Fori  Dodge  Light 
A  Power  Company,  including  ilie  Fori  Dodge  Slteet  Railway,  lias  been  sold 
by  A  F.  Mrsrrvey  and  S  T.  Mcrtvry  lo  llraly  llro..  &  Ketlehrr,  a 
prominent  legal  linn  ol  tins  tils.  The  transaction  involves  llie  translri  of 
Po.mn  ol  stock  in  a  loial  is-uc  oi  11  The  new  managemenl  announce. 

Ilial  important  improvements  aie  conteniplaled  in  the  way  of  ealensiasM  of 
sneel  railway  lines. 

NEW  ORLEANS.  LA  The  New  Orleans  Railway  (  ompany  ha-  acquired 
llie  nVltli  of  Ihe  Nrw  Orleans  ,V  Ponlel.arlr.nn  Railway,  which  was  Incor 
tn.rati  d  in  July.  UN,  with  S.a)«»  cap.ial  Mock,  lo  hmld  a  I"  mile  rleeinc 
railway  between  New  Orleans.  VVe,l  End  and  LaVe  Cily. 

NEW  ORLEANS.  LA  The  New  Orleans  Railways  Company  ha.  amended 
H<  .l  ailer  by  hling  Willi  llie  Secrrlary  n(  Stair  ol  New  Jer»cy  notice  ol  an 
Increase  in  lit  capital  from  a^.mn.'ain  to  ltm.isn.fagl  Of  tlir  «H1.(K«I  shares  of 
.loci.  .Hsi(rt)  are  eoionifin  ivr  gen.  •  .\\  .i  i^V_  .mil  lln.ian  ,nc  prclrirrd.  drawing 
*  |ht  icnl  cumulative  dividends,  'there  is  alirady  outstanding  FiO.iiOA  share! 
■  d  ihe  slock. 

SPRIXliPIKI.ll.   MASS     A  *>■•<  -Hi..,,    hoc,  by  ihe  Springfield 

A  Eastern  Siren  Railway  I  ompany  to  llie  Hampden  Trust  Company,  ol 
Springfield,  was  filed  for  record  a  lew  days  ago  wilh  ihe  Regi.lel  of  Deed, 
of  Hampden  I  ounly. 

IICDSON.  MASS.  Tlic  Concord,  Maynard  A  Hudun  Slteel  Railway 
Company  ha.  asked  approval  of  an  i.sne  of  SITa.OU)  bonds. 

HAVERHILL.  MASS  The  Haverhill  &  Southern  Sew  Hampshire 
Strict  Raitwav  Cmmijuii)  lias  askcit  approval  oi  an  issue  of  original  stock  to 
the  amount  of  BO.'SKI 

LAWRENCE.  MASS  -The  Ijwrencc  ft  Melhuen  Slteet  Railway  CgaaV 
|Mtry  haw  asked  the  Railroad  Commissioners  to  approve  an  is.uc  ol  CTn.nno 
original  slock. 

MILFORD.  MASS.  The  Railroad  Commissioner,  have  usued  an  order 
approving  the  purchase  of  the  I'plon  Slreet  Railway  by  the  tiraflon  ft  Uplon 
Railroad,  a  sleam  road,  under  the  provision,  ol  a  special  act  passed  by  the 
last  Legislaiurr.  This  ia  the  first  case  in  tbe  State  of  the  absorption  of  a 
slreet  railway  by  a  steam  road.  The  ad  also  permitted  Ihe  purchase  of  the 
Milford  ft  I'lbridac  and  the  M.li.  id.  II0M1.1..0  ft  Fiamingharn  road.,  but 
no  petition  for  approval  of  this  action  has  yet  been  filed.  Tbe  hoard  has, 
however,  issued  an  order,  under  an  old  petition,  approving  the  purchase  of 
ili<  latter  road  by  ihe  lormcr,  and  the  issue  "f  S&U.fluu  for  payment  in  ex- 
vliange,  sliate  for  share. 

Ct.AREMoST.  X.  H  -The  Railroad  Commissioner,  iiave  giantrd  live 
application  of  the  Cl.irrmonl  Electtw  Light  A  Railway  Company  foe  per- 
n  in  lo  is.ne  Ilim.iHi)  ..I  stork  and  tK.onu  of  bonds. 

JERSEY  CITY,  X.  J.-The  director,  of  Ihe  Conv.lidated  Traction  Com 
p»ny  hair  declared  a  dividrnd  of  Is,  per  cent,  payable  July  la. 

MINF.oI.A.  N.  Y.— The  Mineola.  Hempstead  ft  Ereepoet  Traction  Com- 
pany has  applied  to  the  Railroad  Commissioner*  for  permission  lo  issue 
H.IMMou  bond,  and  increase  it,  capital  .lock  Irotn  S12S.0O>  to  tl.OOO.(a»  The 
incrrasrs  are  asked  to  provide  means  (or  carrying  out  the  eaten.ive  extensions 
i,].inncd  by  the  company,  which  were  noted  in  the  Srxtn  Kailwxt  Joi«»m 
fte  June  ».  tWt* 

NEWARK,  OHIO  II  ,-  ,<,»..ied  Ibal  the  New-ark  ft  firanville  Rail-ay 
will  be  formally  transferred  to  tucker,  Anthony  ft  Company,  ol  Boston,  some 
lime  this  month. 

HUNTINGTON,  \V.  VA.  The  Camden  Interstate  Railway  Company  i. 
reported  to  have  sold  lo  a  Pennsylvania  syndicate  all  its  electric  line,  in 
this  city.  Central  City,  Ceredo  and  Kenosa.  W.  Va..  Catlcttsburg  and  Ash. 
land.  Ky„  and  Itonton.  Ohio  The  deal  also  will  embrace  electric.lir.ht 
nlanls  in  Ironlon.  Ashland  and  Huntington.  The  con.idcralion  i.  said  to 
),e  al>ou!  t2.<sHl.l«li  John  Graham  and  Edmund  McCanilish.  of  tUnilUc, 
and  John  J  Henry  and  William  North,  of  Philadelphia,  are  reported  to  be 
Ihe  trailer,  in  thr  syndicate. 

OTTAWA.  11ST.  -The  Ottawa  Electric  Railway  Company  i.  about  10 
Irasc  Ihr  Hull  F.lrcloc  Railway,  winch  runs  from  Hull  to  Aylmer.  Quebec. 
This  road  eame  tnlo  the  possession  of  the  Canadian  Pacific  Railway  through 
its  purchase  of  llie  Otiawa.  Northern  ft  Western  Railway,  which  company 
had  an  option  ol  puichase  on  the  Hull  rriectric  Railway  Although  the 
Canadian  Partfic  Railway  took  advantage  ol  Oir  option  no  Ihe  Hull  Eleclrie 
Railway,  h  deems  ft  idvsntageous  lo  lease  tt  to  the  Ottawa  Electric  Com. 
pany. 
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Cost  of  Opcrtiloi 

The  Cleveland  street  railway  companies  have  agreed  to  permit 
1  committee  appi  ifflted  by  the  L'nited  Trades  and  Labor  Council  to 
inspect  their  honks  and  ascertain  exactly  what  it  costs  to  operate 
the  road  and  carry  a  passenger.  The  railway  officials  tkj  that  this 
i-  the  first  lime  they  have  ever  been  approached  by  a  ruin -partisan 
committee  looking  fur  facts  It  is  believed  that  such  an  investiga- 
tion will  effectually  slop  the  agitation  for  j-ccnt  fares,  and  it  is 
therefore  believed  that  it  will  prove  a  boon  to  the  street  railway 
companies  thai  have  hem  tampered  because  of  the  gincral  ignor- 
ance on  the  subject.  No  doubt  a  thorough  and  intelligent  investiga- 
tion would  produce  results  that  would  prove  a  revelation  to  honest 
inquirers. 

Sloraee  naileries  on  Street  Cars 

Public  opinion  is  a  fickle  jade,  as  has  been  frequently  demon- 
strated, bill  nowhere  more  elTrclivrly  than  in  the  change  ftfalti- 
UmIc  upon  the  employment  of  storage  batieries  upon  street  cars. 
Time  was  when  there  was  great  clamor  for  this  form  of  equipment, 
and  traction  managers  were  denounced  as  parsimonious  because 
at  their  refusal  to  adopt  this  method  of  propulsion:  yet,  to-day,  the 
only  storage  battery  line  m  New  York  has  been  pronounced  a  pub- 
lic nuisance  by  the  Board  of  Health,  and  the  people  who  patronize 
llie  road  are  ready  at  an  hour's  notice  to  bol<|  an  indignation  meeting 
and  demand  the  substitution  of  the  underground  trolley  for  the 
present  equipment  Complaint  is  made  that  sulphuric  acid  fumes 
escape  from  the  storage  batteries,  and  are  not  only  unpleasant,  but 
soineliines  cause  throai  troubles  of  serious  nature.  The  company 
has  tried  several  method!  >o  overcome  the  trouble  caused  by  llie 
fumes,  and,  it  was  believed,  bail  succeeded,  but  the  opposition  con- 
tinues iust  the  same:  all  of  which  goes  to  show  bow  difficult  it  is 
to  satisfy  the  public. 

The  Overhead  Trolley  In  Favor  in  England 

It  is  gratifying  to  receive  assurances  that  our  F.nglish  cousins 
— brothers,  we  might  now  almost  call  them— are  growing  quite 
enthusiastic  over  ihc  trolley.  Mr.  BaHonr  lately  emphasized  the 
fact  that  it  was  the  ttolby  sjstem  which  made  possible  the  present 
ibvclopiiicnt  of  electric  traction  in  England,  and  he  might  have 
added  that  it  was  the  failure  ol  the  municipal  authorities  to  recog- 
nize earlier  the  value  of  this  improvement  that  placed  such  a 
handicap  upon  the  British  manufacturers  and  gave  Continental,  as 
well  as  American,  rivals  such  a  lead.  Mr.  Rider.  «rho*C  opinion 
should  be  accepted  as  authoritative,  said,  in  his  address  at  the 
Municipal  Electrical  Association,  that  if  there  was  anything  dis- 
agreeable to  the  rye  in  the  overhead  trolley  construction  it  was 
the  fault  oi  the  designer  and  not  ol  the  system  itself.  lie  ad- 
mitted that  examples  ol  overhead  construction  were  to  be  Found 
in  the  I'niinl  Kingdom  that  were  not  pretty:  in  fact  some  of  them 
were  decidedly  ugly,  in  spiu  qf  the  fact  that  it  was  easy  and  prac- 
ticable to  design  ami  erect  an  overhead  line  that  would  look  well 
in  any  locality,  Mr  Rider  does  not  favor  the  combination  sys- 
tems in  which  both  overhead  and  underground  trolleys  arc  em- 
ployed: in  fact,  bis  experience  bads  him  to  endorse,  unqualifiedly, 
Ihc  overhead  trolley  for  ordinary  city  service. 

Conditions  Favorable  to  Trolley  Wheel  Wear 

Few  stop  to  think  of  the  very  severe  mechanical  requirements  of 
the  ordinary  electric  car  trolley  wheel  in  high  speed  service.  In 
the  first  place,  the  diameter  of  the  wheel  is  very  small,  considering 
the  speed  of  the  car  in  mile*  per  hour.  A  6-in  wheel,  for  instance, 
mi  a  car  running  at  a  speed  of  jo  m.  p.  h..  makes  1740  r.  p.  m.  This 
in  itself  is  a  notable  mechanical  performance  for  the  wheel  on  the 
end  of  a  trolley  pule  where  lubrication  and  attention  is  necessarily 
not  of  the  best.  But  added  to  all  this  there  is  the  requirement  that 
the  trolley  wheel  carry  a  large  volume  of  current  through  two 
moving  contacts;  first,  from  the  trolley  wire  to  the  wheel;  and  sec- 
ond, from  Ihe  wheel  to  the  bearing  or  harp.  One  assumption, 
perhaps  loo  commonly  made,  is  that  the  kind  of  a  bearing  put  on 
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a  trolley  for  high  speed  service  is  a  matter  which  dues  not  affect  the 
mileage  of  the  wheel  metal  exclusive  of  the  bearing.  Those  who 
are  familiar  with  the  subject  know  very  well,  however,  that  the  lc»s 
friction  there  is  introduced  in  a  trolley  wheel  hearing  the  greater 
is  the  chance  for  a  long  life  wheel  In  tile  first  place  a  trolley  wheel 
bearing  with  the  minimum  amount  of  friction  causes  the  least  drag- 
ging effect  between  the  trolley  wheel  groove  and  the  trolley  wire 
A  trolley  wheel  which  runs  hard  has  a  tendency  to  drag  con 
stantly  along  the  trolley  wire,  and  consequently  its  groove  wears 
faster  than  if  it  turned  more  easily.  The  improvement  of  the 
trolley  wheel  and  its  bearing  is  being  worked  upon  by  plenty  of 
good  talent,  and  it  is  not  too  much  to  expect  that  this  investigation 
will  result  in  marked  improvement.  It  is  the  common  experience 
that  whatever  tends  to  make  a  larger  and  more  perfect  bearing  is 
very  conducive  to  improvement  in  the  mileage  secured  from  the 
trolley  wheel.  In  this  connection  the  elimination  of  heavy  or 
stiff  contact  springs,  which  tend  to  make  the  trolley  wheel  run 
hard,  should  be  considered.  Another  point  often  overlooked  is 
that  the  trolley  wheel,  which  must  tun  at  such  enormously 
high  speeds  as  arc  required  on  the  fastest  mtcrurlons,  should 
be  well  balanced.  A  little  different  weight  at  different  parts 
of  the  circumference  of  a  wheel  will  cause  a  vibration  which 
tends  to  make  poor  contact  and  arcing  between  the  trol- 
ley wheel  and  wire,  and  which  soon  magnifies  the  trouble  because 
of  the  pitting  which  will  soon  be  found  on  the  wheel  as  a  result 
of  this  constant,  though  minute  arcing,  The  remedy  for  this 
unbalancing  simply  consists  in  turning  off  the  rough  outside  of  the 
wheel  flange  as  well  as  the  inside,  so  that  there  will  be  no  greater 
weight  of  metal  on  one  point  on  the  flange  than  on  another.  The 
trolley  wear  on  high-speed  interurban  roads  is  at  best  very  great, 
and  it  is  only  by  careful  attention  to  details  that  it  can  be  kept 
within  reasonable  bounds.  It  is  a  matter  to  be  thankful  for  that 
the  third  rail  is  a  possible  alternative  on  interurban  roads  using 
their  own  right  of  way.  The  admirable  working  of  the  third-rail 
n»ails  already  installed  will  tend  to  encourage  this  kind  of  con- 
struction. 

A  Question  for  (he  Traffic  Mincer 

The  relation  of  traffic  to  frequency  of  service  is  a  topic  which  is 
often  discussed,  but  upon  which  there  are  no  very  useful  data  from 
actual  experience.  In  general  terms  it  is  very  well  understood  that 
it  the  frequency  of  service  up. .11  a  given  route  is  increased  the  total 
amount  of  traffic  is  also  increased,  but  to  what  extent  and  under 
what  conditions  this  proposition  is  true  is  only  vaguely  guessed  at 
We  arc  a  bit  suspicious  that  there  is  a  serious  fallacy  in  the  chain 
of  reasoning  usually  followed,  and  that  while  increased  service 
does  make  traffic  it  docs  not  continue  to  do  so  without  limit,  and, 
in  fact,  depends  on  many  contingent  circumstances.  For  example, 
a  street  railway  passes  from  a  twenty-minute  schedule  to  a  ten- 
tninutc  schedule,  and  the  next  fiscal  year  shows  materially  in- 
creased gro%s  receipts.  The  statistician  immediately  whips  out  his 
pencil  and  note  bool  and  shows  you  with  a  proud  smile  the  per- 
centage of  increase  due  to  doubling  the  frequency  of  the  service, 
The  early  logicians  were  very  familiar  with  this  course  of  alleged 
reasoning,  and  dubbed  it  the  "Post  hoc,  ergo  propter  hoc"  fallacy, 
meaning  thereby  that  if  one  wakes  to  find  his  hat  eight  sizes  too 
small  some  morning  this  condition  is  not  necessarily  due  to  the  hair 
cut  he  had  the  day  before,  which  may  have  stimulated  the  growth 
of  his  hirsute  adornment.  In  the  concrete  case  in  hand  the  twenty- 
minute  service  may  have  been  hopelessly  irregular,  while  the  quick 
ened  service  liad  to  keep  up  more  sharply  to  hit  the  turnouts,  or 
the  change  may  have  resulted  in  great  improvement  in  tfK  cars,  or 
the  cars  may  have  been  at  first  outrageously  overcrowded,  or  an 
amusement  park  may  have  been  opened,  or  half  a  dozen  other 
thing^  may  liave  incidentally  happened  to  increase  the  receipts  upon 
that  |>articular  line.  As  a  rule  the  schedule  is  improved  only  to 
meet  a  popular  demand  which  can  no  longer  be  put  off,  and  which 
is  the  direct  cause  of  traffic  improvements. 

The  really  important  experiment  to  try  would  he  to  take  a  well- 


established  suburban  line,  well-equipped  and  operated,  say,  on  a 
twenty-minute  schedule  with  ample  accommodation  for  the  normal 
traffic  and  rigid  regard  for  punctuality,  and  tlien  to  pass  suddenly 
to  an  equally  well  kept  up  ten-minute  service.  We  have  no  doubt 
whatever  that  the  traffic  receipts  would  be  materially  increased, 
yet  nothing  Iikc  the  extent  which  i*  often  claimed  A  crowded  and 
irregular  twenty-minute  service  undoubtedly  scares  off  a  cmsidrr- 
ablc  amount  of  short-distance  riding,  which  is  the  most  profitable 
kind,  but  this  would  be  regained  to  no  small  extent  by  the  use  of 
long  and  capacious  cars  and  invariable  punctuality  in  the  service. 
A  certain  other  amount  of  short-distance  riding  can  be  saved  only 
by  more  frequent  service,  and  the  increase  of  traffic  usually  found 
on  improving  the  schedule  is  due  to  both  causes  in  uncertain  de- 
gree. Until  the  service  becomes  so  frequent  as  practically  to  abolish 
waiting  for  a  car,  we  arc  inclined  to  think  that  comfortable  accom- 
modations and  punctuality  arc  of  more  importance  than  the  ques- 
tion of  the  next  car  being  due  at  10:40  or  10:50  o'clock.  The 
ordinary  citizen  who  depends  upon  trolley  service  cither  plans  to 
hit  the  10:40  car  or  goes  out  at  about  that  time  in  the  certainty 
that  a  car  will  be  along  in  two  or  three  minutes  anyhow.  Certainly 
a  twenty  minute  service  which  lives  up  to  its  reputed  schedule  is 
vastly  more  convenient  than  a  ten-minute  service  at  haphazard. 

We  have  in  mind  numerous  places  where  the  total  number  of  daily 
cars  is  very  large,  and  which  still  would  be  much  belter  served  by 
half  the  number  run  on  a  sharp  schedule.  In  ordinary  service  the 
cause  and  amount  of  increased  traffic  following  a  shortened  sched- 
ule is  of  comparatively  small  moment,  for  the  service  is  guided 
by  the  demands  of  the  public,  and  generally  has  to  hustle  to  keep  up 
with  it.  but  the  philosophy  of  the  matter  is  of  real  importance  in 
much  suburban  and  interurban  work,  and  the  need  of  data  is  very 
great. 

Take,  for  example,  the  case  of  a  long  interurban  road  with  fairly 
heavy  traffic.  Will  it  be  advisable  to  run  hourly  trains  for  the 
through  service  or  single  cars  every  twenty  minutes?  It  has  gen- 
erally been  tacitly  assumed  that  the  latter  procedure  would  win  out 
in  the  matter  of  traffic,  and  doubtless  it  sometimes  would,  but  upon 
what  definite  facts  can  we  base  such  a  conclusion?  If  the  trains 
and  the  single  cars  ran  at  the  same  speed  and  had  the  same  passen- 
ger capacity  in  the  aggregate  there  might  or  might  not  be  a  differ- 
ence in  traffic  A  fast  electric  line  between,  say,  New  York  and 
Philadelphia,  would  be  a  case  in  point.  If  the  running  time  were 
the  same  for  hourly  trains  and  for  single  cars  we  very  much  doubt 
whether  the  total  number  of  passengers  carried  would  be  materially 
changed  by  passage  from  one  schedule  to  the  other.  A  short  dis- 
tance suburban  service  on  the  contrary  would  probably  show  a  con- 
siderable difference  in  favor  of  single  cars  if  the  trains  were  as 
infrequent  as  one  an  hour,  but  this  would  be  greatly  diminished  in 
comparing  a  half-hourly  train  service  with  single  cars  every  ten 
minutes. 

Broadb/,  the  longer  the  running  time  the  less  difference  will  a 
change  of  schedule  make,  since  it  will  then  make  but  a  small  varia- 
tion in  the  total  time  taken  up  in  travel.  But  on  the  whole  we  sus- 
pect that  change  in  schedule  alone  has  a  very  much  smaller  effect 
than  is  popularly  supposed.  Change  from  a  crowded  and  irregular 
service  to  a  prompt  one.  with  ample  accommodations  for  the  public, 
undoubtedly  docs  bring  a  large  increase  of  traffic,  and  this  is  the 
whole  point  of  the  matter.  In  ordinary  urban  traffic,  where  the 
cars  arc  already  comfortable  and  capacious,  passing  to  a  shorter 
schedule,  is  the  only  simple  way  of  giving  the  added  accommoda- 
tions if  the  service  is  already  punctual,  lk-ncc  the  result  so  often 
observed.  In  classes  of  service  where  trains  can  be  used  it  seems 
doubtful  whether  extra  train-.,  save  at  the  rush  hours,  will  win 
much  traffic  over  longer  trains.  During  the  crowded  hours  every 
feasible  means  of  increasing  the  accommodations  have  to  be  taken, 
and  many  electric  lines  both  add  cars  and  run  more  trains.  But 
general  data  on  the  effect  produced  by  running  more  frequent 
cars  where  those  in  use  are  punctual  and  not  uncomfortably 
crowded  arc  very  meagre,  and  we  should  welcome  an  addition  to 
them, 
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Pennsylvania  Railway  Terminal  Assured 

At  the  hearing  before  the  Railroad  Committee  of  the  Mew  York 
Board  of  Aldermen  last  week,  it  was  evident  that  an  attempt  would 
be  made  to  hold  up  the  Pennsylvania  Railroad  tunnel  franchise,  on 
the  ground  that  adequate  compensation  had  not  been  secured  for  the 
city  ;  that  the  proposed  frachise  was  perpetual,  and  therefore  an 
tagoniMic  to  the  spirit  of  the  new  charter,  and  that  the  responsi- 
bility of  the  railway  company  for  damage*  had  not  liecn  5xcd 
with  sufficient  clearness.  To  the  first  objection  the  most  effective 
reply  that  can  be  made  is  the  fact  that  the  rate  of  compensation 
and  the  total  amount  provided  for  are  far  greater  than  have  ever  be- 
fore been  secured  by  the  city  for  any  privilege,  and  this  is  all  the 
more  noteworthy,  liec.iuse  the  franchise  granted  the  railroad  com- 
pany does  not  entail  any  additional  burdens  on  the  city,  nor  will 
the  improvement  obstruct  highways  or  take  anything  from  the 
municipality  or  property  owners;  but,  on  the  contrary,  the  building 
of  the  tunnel  will  directly  benefit  the  entire  community,  and  par- 
ticularly property  owners  in  the  neighborhood  of  the  route,  as  is 
shown  by  the  advance  thai  has  already  been  made  in  prices  of  real 
estate  in  that  section.  The  objection  raised  to  the  provision  that  the 
franchise  be  a  perpetual  one  is  met  by  the  terms  of  the  contract, 
which  call  for  revaluation  and  adjustment  of  the  rate  of  compensa- 
tion at  specified  pern  ds.  and  provide  other  safeguards  of  the  city's 
interest  which  will  always  ensure  for  the  municipality  a  supervisory 
control  over  the  property.  On  the  other  hand  it  is  pointed  out  that 
the  perpetual  character  of  the  franchise  will  enable  the  company 
to  make  an  improvement  that  will  lie  permanent  in  every  respect. 
I;  could  not  Ik-  expected  of  any  corporation  that  it  would  make  such 
an  investment  if  its  concession  were  for  a  limited  period  and  liable 
to  be  canceled  at  the  whim  of  an  irresponsible  city  board  The  rail- 
road company  meets  the  last  objection  by  offering  to  give  whatever 
reasonable  guarantee  may  be  required  to  meet  all  claims  that  may 
be  established  for  damages  of  whatever  nature  growing  out  of  the 
tunnel  construction.  Thus  all  legitimate  ground  for  criticism  is 
removed,  yet  opposition  remains.  The  aldermen  are  still  jealous  of 
the  powers  of  the  Rapid  Transit  Commission,  and  will  probably  re 
v>rt  to  every  possible  device  to  thwart  the  present  movement.  It 
;s  gratifying,  however,  to  have  definite  assurance  that  the  delay 
will  only  be  of  short  duration  and  that  the  present  plan  will  cer- 
tainly be  approved  and  the  contract  executed  by  the  city. 

Street  Railway  EihlMta  at  St.  Loala 

A  circular  lately  issued  by  the  department  of  transportation 
exhibits  of  the  St.  Louis  World's  Fair  shows  that  street  railway 
apparatus  has  been  assigned  space  in  the  building  devoted  to  trans- 
portation, under  the  official  classification  known  as  group  74,  and 
comprising  classes  402,  463  and  464,  as  follows: 

cu»»  «e-  other  raltwai  systems.  Kink,  cable,  ilwmj  aerial,  sliding 

railways;  movable  platforms,  permanent  way;  molive  power  or  motors,  rolling 
stock. 

LTast  Traction  railway*,  intramural,  suburban,  industrial,  etc.  Various 

types  «>l  tra<ks  upon  different  kinds  of  road*;  switches  and  crossings;  turn 
tables;  implement!  for  track  laying,  cleaning,  etc. 

lias.  ttt-Cwi  drawn  by  animals;  locomotives  and  automob.le  raUcfat; 
rolling  stosk  for  street  railway!  operated  by  mechanical  traction;  braking  ap- 
pliances; equipment  for  using  stored  power  (hot  water,  compressed  air.  elec- 
tricity, etc.) 

It  will  be  seen  at  once  that  this  is  neither  comprehensive  nor 
complete,  and,  therefore,  must  of  necessity  be  unsatisfactory  to  the 
street  railway  interests.  Electric  railroading  is  deserving  of  much 
more  prominence  in  an  industrial  exhibition  than  that  assigned  it 
by  the  management  of  the  St.  Louis  Fair,  and  a  great  mistake  will 
be  made  if  the  present  plans  are  followed.  The  most  important  fea- 
tures of  electric  railroading  to-day  are  not  provided  for  here; 
the  power  plant,  the  transmission  and  distribution  system,  the 
practical  working  of  modern  car  equipments  are  all  overlooked  in 
this  classification.  No  doubt  apparatus  for  these  purposes  will  be 
provided  for  elsewhere,  in  the  electricity  department,  may  be.  or  in 
the  service  plant;  but  this  will  not  be  satisfactory  to  street  railway 
men.  as  it  will  make  a  very  inconvenient  division  and  distribution 
among  several  departments    The  place  for  all  apparatus  pertaining 


to  electric  railway  operation  is  in  the  transportation  division,  and 
any  plan  that  dors  not  make  adequate  provision  for  a  complete  and 
comprehensive  exhibit  will  not  tie  satisfactory  to  the  electric  rail- 
way interests.  They  will  demand,  too,  as  is  their  right,  that  proper 
reci>gnition  be  given  this  feature  of  modern  life  in  which  such  mar- 
velous advancement  has  been  made,  and  in  which  American  engi- 
neers and  manufacturers  have  distinguished  themselves  perhaps 
more  than  in  any  other  branch  of  industrial  activity. 

Some  difficulty  may  be  experienced  by  the  management  in  revising 
its  plans  so  as  to  make  proper  provision  for  the  electric  railway, 
and  the  tendency  to  subordinate  it  to  the  steam  railway  will  doubt- 
less be  hard  to  overcome;  but  justice  and  policy  both  demand  the 
change.  Everything  considered,  we  do  not  hesitate  to  say  that 
electricity  is  deserving  of  the  greater  prominence  in  the  exhibition, 
both  because  of  the  popular  interest  which  it  excites,  and  the  com- 
manding position  it  now  occupies  The  recent  advancement  in  su- 
burban and  inlcrtirb.111  work  alone  should  lead  the  Fair  managers  to 
adopt  a  liberal  policy  toward  electricity  in  this  respect.  Electrical  en- 
gineers welcome  a  comparison  between  steam  and  electrical  equip- 
ment, in  mechanical  design  and  construction,  as  well  as  accomplish 
ment,  and  for  this  reason  the  logical  place  to  make  the  exhibit  is  in 
the  transportation  building,  but  they  do  object  and  most  earnestly 
protest  against  suliordinating  their  interests  to  those  of  the  steam 
railway. 

Brooklyn  Bridge  Plans 

The  action  of  the  Rapid  Transit  Commissioners  at  their  last  meet- 
ing, in  reconsidering  their  approval  of  Mr  Pars.,ns  S  plan  for  re- 
lieving the  condition*  at  Brooklyn  Bridge,  seem,  on  closer  inspec- 
tion, to  amount  practically  to  the  side-tracking  of  the  entire  scheme. 
Mr  I'arsons  did  not  expect  to  put  his  plan  into  immediate  operation, 
and  that  feature  of  it  to  which  Bridge  Commissioner  I.indenthal 
look  exception  might  have  been  put  aside  temporarily  until  immedi- 
ate demands  had  been  satisfied;  but  the  objection  to  this  part  ap- 
pears to  have  lieen  taken  merely  as  a  pretext  for  shelving  the  entire 
plan.  Mr.  I.indenthal  now  comes  forward  with  his  moving  side- 
walk plan  as  a  substitute  really,  instead  of  a  modification  of  the 
I'arsons  subway,  for  with  no  cars  on  the  Bridge  there  would  he 
no  need  of  a  subway;  but,  it  is  not  entirely  clear  that  the  present 
nuisance  would  be  abated  by  such  a  measure.  It  is  mure  likely  that 
if  it  were  adopted  and  proved  as  successful  a«  Mr.  Lindenthat  pre- 
dicts in  handling  the  crowds  on  the  bridge,  it  would  merely  transfer 
the  seat  of  trouble  from  Manhattan  to  Brooklyn,  and  instead  of 
the  crush  and  confusion  now  witnessed  daily  opposite  City  Hall, 
there  would  be  a  wild  scramble  for  cars  at  the  Brooklyn  plaza. 

Mr  Lindcnthat's  plea  on  behalf  of  the  moving  sidew.ilk  it  an  at- 
tractive one— on  paper.  He  offers  to  carry  65.000  seated  passengers 
an  hour,  whereas  at  present  loth  the  train  and  trolley  car  service, 
with  fearful  crowding,  carry  only  ,t8.ooo  an  hour.  There  are  draw- 
backs, however,  and  one  of  them  is  the  necessity  of  change  for  all 
passengers  at  the  Brooklyn  end  of  the  bridge,  and  the  difficulty 
of  operating  the  platform  in  conjunction  with  any  system  of  through 
cars.  The  train  passengers  who  now  have  to  change  do  so  without 
extra  cost,  and  as  they  can  only  thus  connect  with  the  elevated  lines 
in  Brooklyn,  a  portion  of  the  traffic  is  diverted  to  the  trains, 
though  the  chief  crush  is  on  the  trolley  cars.  Passengers  on  the 
platform  w  ould  be  required,  not  merely  to  change  cars,  but  to  pay  an 
extra  cent,  and  the  tendency  would  lie  strong  to  crowd  the  trolley 
cars  worse  than  ever  if  they  were  left  on  the  bridge. 

If  the  cars  were  removed  from  the  bridge  adequate  terminal  fa- 
cilities would  have  to  be  provided,  and  the  Brooklyn  Rapid  Transit 
Company  would  not  feel  inclined  to  pay  the  bill  for  these  changes, 
as  the  conditions  which  these  improvements  are  intended  to  meet 
would  not  he  of  their  making  Altogether  we  fear  that  Mr.  I. indus- 
trial's desire  to  ride  his  pet  hobby  has  mixed  matters  badly,  and 
that  instead  of  a  far-reaching  and  comprehensive  scheme,  such  as 
Mr.  Parsons  proposed,  we  are  again  condemned  to  go  through  the 
ordeal  of  listening  to  a  repetition  of  arguments  that  have  already 
been  threshed  out  on  rejected  plans. 
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New   Power  House  of  the  Peekskill  Lighting  & 
Railroad  Company 

While  the  equipment*  of  large  undertaking*  naturally  at- 
tiact  the  greatest  audition  they  rank  little  higher  in  general  in- 
terest than  the  design  oi  more  modcM  installations.  Among  elec- 
trical plants  intended  to  tnert  the  traction  and  lighting  requirement* 


GENERAL  VIEW  OP  ENGINE  ROOM 

of  cities  of  small  size  the  new  power  house  of  Ihe  l'ccK  skill  Light- 
trig  &  Railroad  Company,  of  Peekskill,  N  V.,  1*  nf  peculiar  interest 
M  illustrating  a  small,  modern  equipment  in  which  effective  provi- 
sion has  been  made  fur  expansion  and  for  marked  changes  m  the 
loads  on  either  lighting  or  street  railway  service,  the  plant  heing 
also  especially  designed  to  permit  of  carrying  heavy  overload* 
with  safety  and  with  the  greatest  possible  economy.    The  new 


catting  amounting  to  50  cents  per  ton.  This  expense  is  entirely 
1  1  ■  v ia ted  in  the  new  plant,  which,  being  located  on  the  water  front, 
i*  admirably  situated  for  the  cheap  reception  and  handling  of  coal 
in  bulk,  as  well  as  for  the  disposal  of  ashes. 

The  power  house,  which  is  77  ft.  wide  by  too  ft.  long,  is  of  the 
lainl  approved  type,  well  lighted  and  ventilated  ;  it*  pro|iortions,  as 
well  as  the  general  character  of  the  plant  throughout,  having  been 
determined  with  reference  In  the  prospective  as  well  as  the  present 
load.  The  building  proper  is  of  fire- 
proof construction,  with  brick  walls, 
steel  columns  and  steel  roof  trusses.  It 
stands  close  Its  the  tracks  of  the  New- 
York  Central  Railroad,  parallel  with 
and  facing  the  Hudson  River.  1  In  con- 
crete foundations  wilh  capping  timbers 
rest  on  piling  driven  to  bedrock,  a 
method  of  construction  made  necessary 
by  the  soft,  unstable  character  of  the 
soil.  Otherwise  the  building  might 
have  been  caused  to  settle  and  move 
outward  toward  the  railroad  embank- 
ment by  the  weight  of  the  power  house 
watls,  machinery  foundations  and 
equipment,  and  by  the  constant  jar- 
ring of  passing  trains.  The  piles  were 
spaced  2  It.  and  J  It.  apart,  center  to 
center,  and  were  cut  off  and  capped  be- 
low low  water  level,  to  insure  prac- 
tically unlimited  life  of  the  piles  and 
Umber  raps  by  having  them  always 
submerged.  The  inshore  wall  oi  the 
power  house  Is  built  upon  a  concrete 
footing  that  rests  on  the  bedrock,  to 
which  the  foundations  lor  the  engines 
and  dynamos  arc  carried,  as  indicated 
■n  the  accompanying  sketch.  In  order  10 
guard  against  any  movement  of  the 
heads  oi  the  piles  adjoining  the  railroad 
tracks,  the  caps  resting  on  the  piles 
were  of  u-in.  x  1.2  in  timber,  laid  paral- 
lel with  the  river  and  secured  to  the 
piles  by  mortises  which  fitted  tenons  on  the  pile-heads,  while  al 
right  angles  to  the  caps,  at  intervals  governed  by  the  spacing  of  the 
piles,  there  wen-  placed  piece*  of  li-in.  x  li-in.  timber  long  enough 
t<>  support  the  concrete  pier  footings  carrying  the  wall  above.  To 
insure  still  greater  stability  the  piles  were  further  secured  by 
splicing  long  capping  timbers,  to  as  to  form  practically  continu- 
ous lies  which  extend  inshore  and  are  anchored  to  the  heavy, 
buttressed  foundations  oi  the  inshore  wall.    These  tie  timbers 
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ALTERNATING  CURRENT  AND  RAILWAY  SWITCHBOARD 


station  described  ami  illustrated  herewith  is  owned  and  operated 
by  the  combined  gas.  electric  light,  and  street  railway  interests  of 
the  town  of  Pccksk  ill,  situated  on  the  Hudson  River,  about  41  miles 
from  New  York  city.  Temporarily,  or  until  the  increased  demand 
for  electric  current  necessitates  a  change,  there  will  he  Used  in  the 
new  plant  a  part  of  the  equipment  oi  the  company's  old  station, 
which  was  located  on  the  hillside,  near  the  center  of  the  town,  and 
10  which  a  ■  »  very  expensive  to  haul  coal  for  fuel,  the  cost  of 


were  boxed  or  notched  over  the  raps  and  spliced  by  heavily 
bolted  ship  joints. 

The  equipment  of  the  boiler  room,  which  is  44  ft.  x  08' J  ft.  in 
si?e.  consists  at  present  of  four  6-ft.  x  18-ft.  Bigelow  return  tubu- 
lar boilers,  each  of  150  hp  and  built  to  carry  150  lbs.  pressure.  Pro- 
vision has  been  made  for  the  future  addition  of  two  more  boilers  of 
the  same  sixc.  The  boilers  are  fitted  with  Roney  mechanical 
stokers,  to  which  coal  is  delivered  by  gravity  from  an  overhead, 
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concrete  and  steel  coal  storage  (ranker  through  weighing  hoppers 
of  approximately  one-ton  capacity  each,  the  two  delivery  outlet* 
of  each  hopper  being  closed  by  slides  to  permit  of  weighing  (lie 
fuel  1><  i<irc  it  passes  to  the  stoker.  The  arrangement  of  the  scales, 
which  arc  located  on  the  wall  opposite  the  stokers,  and  also  of  the 
weighing  hopper,  is  shown  in  one  of  the  illustrations.  Com- 
bCrMHm  is  regulated  by  means  of  mechanical  induced  draft,  the 
boiler  uptakes  being  connected  to  a  flue  ft.  in  diameter,  through 
which  the  product*  of  combustion  are  drawn  by  either  one  of  the 
two  tao-in.  Buffalo  fans  shown  in  the  accompanying  elevation  of 
the  power  house.  Provision  has  also  been  made  for  the  future  in- 
siaUatit  n  of  a  fuel  economizer.  The  mechanical  stokers  and  me- 
chanical draft  apparatus  were  furnished  by  Westingliousc.  Church. 
Kerr  &  Company,  New  York.  Coal  is  delivered  to  the  storage 
hunker  by  means  of  an  overhead  steel  bridge  spanning  the  New 
York  Central  Railroad  tracks  and  connecting  the  company's  dock 
on  the  river  channel  with  the  power  house  coal  yard  by  an  auto- 
matic railway.  The  dock  carries  a  coal  hoisting  tower  with  elec- 
trically operated  tub  hoist,  mast,  hopper  and  weighing  scales.  The 
machinery  used  for  unloading  soft  or  low  grade  COal  from  tOOw* 
at  the  dock  is  also  utilized  to  handle  the  hard  coal  for  the  com- 
pany's gas  works  adjacent  to  the  electric  power  house.  This  ar- 
rangement insures  cheap  water  transportation  rales  for  coal,  and 
also  permits  cheap  delivery  of  Texas  oil  for  fuel  if  desired 

The  feed  water  for  the  boilers  is  supplied  by  the  town  water- 
works, under  an  average  pressure  of  130  lbs.  anil,  after  passing 
through  Wake  feed  pumps,  is  measured  by  an  extra  heavy  Worth 
ington  water  meter.   For  heating  the  feed  water  a  Harrishurg  pri- 


lically  at  the  center  of  its  length,  expansion  taking  place  both  ways 
from  (hat  point.    It  is  divided  into  three  sections,  provided  with 
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mary  horizontal  feed  water  heater  of  joo-hp  capacity,  arranged 
eccentrically  to  drip  at  the  lower  end,  is  provided,  and  also  an 
auxiliary  vertical  heater  of  the  same  make  and  capacity.  Both 
heaters  are  made  by  the  llamsburg  Pipe  and  Pipe  Bending  Com- 
pany, of  Harrisburg.  Pa.  As  indicated  by  the  accompanying  view 
of  the  feed  water  piping,  a  system  of  by-passing  permits  lhe  use 
of  either  heater  separately  or  both  in  combination,  so  that  possible 
injury  to  any  part  of  the  feeding  system  would  not  affect  the  con- 
tinuous operation  of  (he  plant;  and  alsso  in  case  of  a  failure  of  lhe 
town  water  supply  connection  can  immediately  be  had  with  the  riv- 
er, which  at  that  point  in  the  Hudson  contains  on  the  average  alwut 
seventy-five  grains  of  salt  per  gallon  Provision  has  been  made  al 
one  end  of  the  boiler  room  for  the  installation  of  a  compression  re- 
frigerating system  for  the  manufacture  of  ice  and  for  cold  storage 
business.  The  outlines  of  this  apparatus  are  shown  by  dulled  lines 
in  the  plan  of  (he  building.  A  Kipp  hydraulic  elevator  is  provided 
at  the  south  end  of  the  boiler  room  for  raising  the  hand  cars  by 
which  the  coal  is  transported  from  the  yard  10  the  Overhead  coal 
storage  bunker,  a  corner  of  the  north  end  of  the  boiler  room  serv- 
ing for  toilet  rooms  and  shower  bath  for  engineers,  firemen  and 
attendants.  Steam  from  the  power  house  boilers  is  also  supplied  to 
the  gas  house  for  power  and  gas  making  purposes,  while  electric 
current  is  supplied  to  the  coal  hoist  on  the  deck  and  10  a  stone 
crusher  near  the  power  house  which  provides  macadam  ballast  for 
maintaining  (he  roadbed  of  the  trolley  system. 
The  main  Mcam  and  exhaust  headers  arc  carried  on  the  boiler 
room  side  of  the  brick  fire  wall  between  the  engine  and  boiler 
rooms,  the  supply  and  exhaust  pipes  for  the  engines  passing  through 
openings  in  (he  wall.  The  to-in.  live  steam  header  is  supported  by 
brackets  and  I-beams  and  is  anchored  to  the  separating  wall  prac- 
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gate  valves,  so  that  any  given  section  may  be  shut  off  from  another, 
in  case  repairs  or  changes  are  necessary.    The  exhaust  header,  vary- 

  ing  from  18  ins,  outside  diameter  to 

14  ins.  inside  diameler.  is  supported 
throughout  its  length  by  pipe  columns 
renting  on  the  nVMNr.  The  live  steam 
and  blow-off  fittings  are  extra  heavy, 
all  material  throughout  (he  plant  being 
of  the  best  obtainable. 

lhe  live  steam  piping  is  designed  to 
carry  a  regular  working  pressure  of 
iso  lbs  ,  and  straight-way,  self -packing, 
gate  valves  are  in  general  use  to  permit 
a  free  How  of  steam.  Corrugated  cop- 
per gaskets,  well  smeared  with  a  (hick 
mixture  of  red  ami  white  lead  and  Iffl 
seed  oil,  are  used  in  live  steam  piping. 
The  exhaust  piping  is  also  provided 
with  gate  valves  Flanged  valves  are 
n-ed  throughout  down  to  three  inches 
to  readily  permit  removal  if  worn  or 
defective, 

The  extra  heavy  blow-off  header,  .( 
ins.  111  diameter,  hack  of  the  haulers  is 
also  cross-connec(ed,  so  as  to  Ik1  B»ed 
as  an  emergency  feed  line.  Steam 
header  drips  run  to  a  2- in.  drip  header, 
whirli  is  caMKCtcd  with  an  Anderson 
trap,  thence  venting  into  the  sewer.  Thi*  drip  header  has 
an  independent  eoiinvciioii  with  the  sewer  through  a  by-pass 


FEED-WATER  HEATERS  AND  PUMPS 


around  the  trap: 
is   provided  with 


fact,  all  traps  arc  by-passed  and  each 
three-way    cock   on    the  outlet   of  (he 
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trap,  so  that  leakage  through  the  trap  may  he  detected  by  opening 
the  I  lin  e  way  cock  intn  the  n  um.  The  low  pressure  drips,  as  well 
as  alt  drips  from  throttle  valves  and  high-pressure  cylinders, 
are  run  through  the  engine  room  tloor.  venting  into  the  space  below. 
Exhaust  drips  containing  cylinder  oil  from  exciter  engines,  feed 
pumps,  heaters,  etc.,  arc  piped  to  an  oil  separating  tank  under  the 
boiler  room,  where  the  oil  is  separated  from  the  water. 

The  live  steam  piping  throughout  the  plant  is  covered  with  a 
2-in.  thickness  of  85  per  cent  magnesia  covering,  neatly  finished 
with  canvas,  and  painted  with  fireproof  paint,  the  exhaust  piping 
tieing  uncovered.  Fire  protection  is  secured  by  direct  connection 
with  the  town  water  supply.  Standpipes  rise  through  the  powei 
house  floor  to  a  height  of  about  5  it.,  where  hose  attachment  is 


direct-current.  550-volt  generator.  Of  this  equipment  the  two  last- 
named  compound  engines,  and  the  120-kw  railway  generator  form 
a  part  of  the  new  plant,  in  addition  to  which  there  are  installed  three 
new  Wcstinghousc.  direct -coupled,  compound  engine*  and  genera- 
tors, making  a  total  in  the  present  plant  of  five  compound  engines, 
the  largest  of  which,  with  cylinder*  16  ins.  and  27  ins.  in  diameter, 
by  16-m.  stroke,  has  a  rated  capacity  of  .wo  hp  at  125  lbs.  steam 
pressure,  when  running  condensing  at  a  speed  of  250  revolutions 
per  minute.  This  engine  is  direct-connected  to  a  550-volt  direct- 
current,  eight-pole  Wcstinghousc  generator  of  150-kw  capacity. 
The  other  two  new  compound  engines  have  cylinders,  14  ins.  and 
24  ins.  in  diameter  by  14-in  stroke,  and  similarly  rate  at  250  hp 
each.   These  engines  arc  direct-connected  to  Westinghouse, 
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PLAN  OF  STATION.    DOTTED  LINES  SHOW  POSITION  OF  APPARATUS  NOT  YET  INSTALLED 


made  Two  of  these  pipes  are  located  in  the  engine  room,  one 
at  each  end,  and  one  in  the  boiler  room. 

The  engine  room,  which  is  separated  from  the  boiler  room  by  a 
12-in.  brick  wall,  is  about  29  It.  wide  x  gfW-J  ft.  long.  It  contains 
a  small  portion  of  the  generating  apparatus  of  the  old  station.  The 
old  station  equipment  comprised  one  horizontal  Armington  & 
Sims  simple  engine,  helled  to  a  550  volt  direct  current  Edison  bi- 
polar 60-kw  generator,  supplying  current  to  the  trolley  system, 
the  engine  being  also  belted,  in  tandem  with  the  Kdison  dynamo, 
to  a  four-pole  Western  Electric  differential  booster,  supplying  cur- 
rent toa storage  battery  installation  of  204  cells,  having  a  capacity  of 
240  amps,  and  connected  through  main  trolley  line  with  the  genera- 
tors;  one  Westinghouse  standard  engine.  II  ins  x  10  ins.,  belted  to 
an  old  style  Westinghouse  alternator  and  No.  2  exciter;  one  West- 
inghouse standard  engine,  1 1  ins  x  10  ins.,  used  as  a  reserve,  belted  to 
a  750-light  old  style  Westinghouse  alternator:  one  Westinghouse 
compound  engine,  11  ins.  and  19  ins.  x  11  ins.  stroke,  belted  to  a 
60-kw  Stanley  inductor  alternator  and  Wcstinghousc  No.  2  exciter ; 
and  one  Westinghouse  compound  engine.  14-in.  and  24-in.  cylin- 
der*, by  14-in,  stroke,  belted  to  a  150-kw  Stanley  inductor  alterna- 
tor, with  a  ,1-kw  C.  &  C.  exciter  and  also  to  a  120  kw  Westinghouse 


volt,  two-phase,  60-cycle,  alternating-current  generators,  each 
of  150-kw  capacity.  The  14-in.  Westinghouse  compound  engine 
from  the  old  station  is  belted  to  the  120-kw  direct -current  railway 
generator  from  the  old  station,  while  the  1  t  in  compound  engine 
Cram  the  old  station  is  belted  to  a  7S-kw  Westinghouse  alternating- 
current  generator  similar  to  those  above  described.  The  alternating 
current  is  used  for  general  commercial  lighting,  for  scries  incandes- 
cent street  lighting,  and  also  for  motors  on  power  circuit*  for  com- 
mercial purposes,  the  direct  current  being  used  for  operating  the 
electric  road.  Provision  las  also  been  made  and  foundation*  fur- 
nished for  the  additional  later  installation  of  two  16-in.  and  two 
14-in.  engines,  with  generators  of  the  above  direct-connected  type, 
so  that  the  ultimate  equipment  of  the  station  will  comprise  three 
16-in.  and  four  14-in.  Westinghouse  compound  engines,  having 
an  aggregate  capacity  of  nearly  2000  hp  under  150  lb*,  steam  pres- 
sure. 

When  the  demand  for  current  warrants  it,  one  of  the  new  14-in. 
compound  engines  to  he  installed  will  replace  the  old  tl-in.  com- 
pound engine,  while  the  other  14-in.  engine  will  occupy  the  founda- 
tion of  the  dynamo  at  present  belt-driven  from  the  11-in.  engine. 
At  the  other  end  of  the  power  house  the  two  new  16-in.  compound 
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engines  will  take  the  place  of  the  old  14-in,  engine  and  its  belt  - 
driven  railway  generator,  now  temporarily  mounted  on  one  of  the 
l6-in.  engine  foundations.  The  engines  were  furnished  by  West- 
inghousc.  Church.  Kerr  &  Company. 

As  shown  by  the  accompanying  plan,  the  exciter  ^ts.  made  by 
the  General  Electric  Company,  consisting  of  two  15-kw  generator*, 
direct-connected  to  8-in.  x  6-in.  engines  are  located  at  one  end  of 
the  engine  room.  The  extreme  corner  of  the  room  is  occupied  by 
a  Conover  jet  condenser,  river  water 
being  used  for  condensing  purposes. 
The  exciter  engines  are  operated  at 
less  than  boiler  pressure,  steam  being 
taken  to  a  low  pressure  receiver  through 
an  adjustable  reducing  valve,  by  which 
the  steam  pressure  is  reduced  from  125 
lbs.  or  150  lbs.  to  80  lbs.  tier  square  inch. 
The  piping  is  so  arranged  that  in  case 
of  injury  10  the  reducing  valve  the  ex- 
citer engines  may  be  operated  by  taking 
steam  through  a  l-in.  pipe,  by  which  the 
steam  is  throttled  sufficiently  to  reduce 
it*  presort  to  the  required  amount.  The 
steam  supply  to  a  \Vcstinghou»c  air 
pump,  which  is  used  to  furnish  com- 
pressed air  at  about  30  lbs.  pressure  for 
blowing  out  dust  and  dirt  from  the  elec- 
trical machinery,  is  taken  from  the  ex- 
citer engine  steam  supply  line  between 
the  reducing  valve  and  the  exciter  en- 
gines. 

The  lighting  and  railway  switchboards 
are  of  Westinghnuse  make.    The  usual 

measuring  instruments,  switches,  pilot  lamps,  rheostats,  circuit 
breakers,  etc..  arc  mounted  thereon,  the  panels  being  of  2-in.  blue 
Vermont  marble,  and  all  metal  work  copper  finished.  To  facilitate 
handling  and  repairing  of  apparatus,  the  engine  room  is  spanned 
by  a  5-ton  traveling  crane  made  by  the  Reading  l  Pa.)  Crane 
&  Hoist  Works. 

The  construction  of  the  engine  room  floor  is  worthy  of  note.  A 
smooth  false  work  of  2- in.  plank  was  closely  laid,  hard  up  under 
the  top  flange  of  the  floor  1-bcams,  this  false  work  being  supported 
liy  blocks  resting  OH  the  top  of  the  bottom  I-beam  llangc.  The 
top  of  the  false  work  was  thus  brought  about  an  inch  below  the 
top  of  the  1-bcams.  On  the  false  work  so  constructed,  and  raised 
from  it  about  an  inch,  expanded  metal  sheets  were  laid  with  the 
long  axis  of  the  diamond  at  right  angles  to  the  floor  beams,  the 


I-beams,  and  to  avoid  general  surface  cracking  the  floor  was  kept 
wet  for  two  weeks  after  laying. 

One  feature  of  the  equipment  of  l»>th  the  old  and  new  stations 
that  deserves  special  mention  is  the  use  of  a  storage  battery  for 
leveling  the  load,  the  character  of  which  would  otherwise  at  times 
l>c  indicated  on  the  load  diagram  by  extremely  high  peaks,  due  to 
the  demand  for  current  when  cars  arc  ascending  the  hills.  The 
character  of  the  road  is  such,  and  it  is  necessary  to  so  arrange  the 


•r^-A   Vu  ,  *  ,\ia.«»- 

\  i  ./'in 


n't  ■ 


SECTIONAL  ELEVATION  OF  POWER  STATION 


schedule,  that  at  certain  times  during  the  day  the  majority  of  the 
cars  are  on  the  up-grade.  The  road  is  an  unusually  hilly  one,  so 
much  sn  that  fairly  level  portions  are  the  exception  and  arc  never 
more  than  itioo  ft.  in  length,  the  heaviest  grade  being  about  <)  per 
cent.  The  storage  battery  consists  of  2:14  chloride  accumulator  celts, 
made  by  the  Electric  Storage  Battery'  Company.  Philadelphia 
K.k  Ii  evil  uas  originally  com|iosed  of  fifteen  plates  to'  .,  ins.  square, 
suspended  in  glass  jars,  and  mounted  upon  a  wooden  tray  filled  witit 
sand  to  injure  an  even  foundation  for  the  jar.  These  trays  rest  in 
luin  upon  glass  insulators  supported  by  a  wooden  rack.  On  full 
charge  the  battery  bad  a  maximum  rated  capacity  of  about  too 
amp«  More  plate*  have  been  added  recently,  and  the  capacity 
is  now  240  amps  As  a  matter  of  fact,  however,  it  is  often  called 
upon  to  discharge  at  even  :i  higher  rate  than  this. 
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sheets  lapping  6  ins.  on  the  ends  and  3  ins.  on  the  sides.  The 
tensile  strain  coming  on  the  ends  only,  it  was  necessary  to  lap 
the  sheets  fi  ins.  in  order  that  the  concrete  might  bind  the  sheets 
together.  The  concrete  was  thoroughly  worked  under  the  metal 
sheets,  which  were  thus  protected  from  rusting  by  moisture  on 
llie  under  side.  Five  inches  of  concrete  were  laid,  and  above  this 
a  l-in.  finishing  cement  floor,  composed  of  a  mixture  of  the  propor- 
tion of  4  lbs.  excelsior  carbon  black,  t  bbl.  Atlas  Portland  cement. 
1  bbl.  sand,  and  I  bbl.  extra  fine  quality  3-16-in.  crushed  granite. 
This  made  a  smooth,  glossy,  slate-colored  floor  of  extreme  hardness 
and  fine  wearing  qualities.  It  was  divided  into  squares  about  3' j 
ft.  on  a  side.  Expanded  metal  sheets  were  placed  just  below  the 
top  of  the  concrete  over  each  of  the  I-beams,  so  as  to  prevent  any 
tendency  of  the  floor  to  settle  in  the  center  and  crack  over  the 


T  he  value  of  the  storage  lattery  was  well  illustrated  in  the  old 
station  in  the  operation  of  kith  lighting  anil  railway  generators 
In. 111  the  same  engine,  an  arrangement  which  ordinarily  would 
produce  serious  flickering  in  the  lights,  but  with  the  battery  in  use 
it  was  impossible  to  detect  the  slightest  change  in  the  brilliancy  ot 
the  lamps,  although  the  railway  load  might  be  fluctuating  between 
ill  widest  limits.  While  no  tests  have  yet  been  made  to  determine 
the  saving  oi  coal  through  the  use  of  the  storage  battery,  it  is  be- 
lieved that  such  saving  is  sufficient  to  pay  a  good  return  on  the 
battery  investment,  over  and  above  the  interest  and  depreciation 
charges,  This  belief  is  largely  based  on  the  increased  economy 
of  a  unit  operating  at  a  constant  load  approximating  its  rated 
capacity,  as  contrasted  with  one  of,  say,  three  times  the  sire,  but 
c<oing  the  same  work  under  widely  fluctuating  load  conditions.  The 
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battery  prevents  all  sudden  overloads  from  the  generating  ma- 
chinery, and  the  strain  thus  removed  from  the  mind*  of  those  in 
charge  is  a  valuable  consideration  as  well.  The  battery  is  also 
valuable  in  other  ways,  as  m  case  of  a  mishap  necessitating  tcm- 
|M>rary  generator  shutdowns.  At  times  it  is  also  desirable  to  run  a 
car  for  some  special  occasion  very  late  at  night,  when  the  genera- 
tors arc  shut  down,  and  by  throwing  on  the  battery  the  necessary 
current  it  then  immediately  available.    The  battery  if  located  in 


BOILER  ROOM 


a  detached  brick  budding  a  short  distance  Iran  the  power  house 
The  storage  lattery  booster  mentioned  in  connection  with  the  equip 
mini  of  the  old  station  is  utilized  in  the  new  plant,  where  it  is  driven 
by  direct  connection  to  a  Westinghonse.  jo-hp,  550-voll,  direct-cur- 
rent motor. 

On  account  of  the  change  from  I JJ  cycles  in  the  old.  to  00  cycles 
i:>  the  new  station,  the  transformer*  and  meters  on  the  system  were 
replaced  by  new  apparatus  of  Westinghonse  make.    For  the  Use 


CONDENSERS  AND  EXCITER  SETS 


in  connection  with  the  series  street  incandescent  lighting  system, 
there  arc  provided  in  one  corner  of  the  engine  100m  six  (ieneral 
Klcclric  automatic  reactive  roils  for  com  rolling  ami  regulating 
the  voltage  on  the  several  street  lighting  circuits. 

The  electric  railway  was  put  in  operation  in  July.  tRot).  the  tracks 
extending  from  the  New  York  Central  &  Hudson  River  Railroad 
station  in  a  practically  straight  line  through  the  main  streets  oi 
the  town  to  Lake  Mohegan.  a  distance  of  alxmt  j  miles,  with  a 
Yx  m:le  branch  to  the  State  Camp  Ferry. 


Leaving  the  town  proper  the  road  to  Lake  Mohegan  traverses  a 
beautiful  rolling  country  dotted  with  the  summer  residences  of 
wealthy  New  Yorkers.  There  is  also  a  line  of  track,  about  b  miles 
long,  running  through  the  residential  section  of  I'eckskill,  ibence 
through  Centcrville  and  Buchanans  to  Verplanck  Point,  where  there 
is  a  popular  pleasure  resort.  This  branch  of  the  trolley  line  serves 
a  population  of  alMiut  2500  people,  who  would  otherwise  have  mi 
means  of  reaching  Peekskill  except  by  stage. 

An  extension  of  the  trolley  system  from  Lake  Mohegan  eastward 
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is  under  consideration,  and  negotiations  are  pending  with  the 
Uanbury  &  Rcthel  Street  Railway  Company,  of  Danbury.  Conn., 
which  has  offered  10  extend  its  line  approximately  one-half  of  the 
way  to  Lake  Mohegan  to  meet  this  proposed  extension.  Thrre 
would  thus  be  established  a  through  trolley  connection  from  the 
Hudson  River  to  Long  Island  Sound.  The  territory  which  would 
be  opened  up  has  at  present  poor  transportation  facilities.  In  addi- 
tion to  the  passenger  service  it  is  proposed  to  handle  light  freight 
traffic 

The  rolling  stock  of  the  company  consists  of  five  closed  ears  of 
the  vestibule  type,  with  electric  heaters,  ten  open  cars,  and  a  Wason 
snow  plow.  All  are  of  excellent  construction  and  of  modern  type. 
The  ear  motor  equipments  are  of  Wesiinghoiise  make.  The  car 
house,  to  which  an  addition  has  just  been  made,  is  a  substantial 
fireproof  brick  building  with  a  capacity  for  twenty-five  cars.  Yard, 
are  provided  for  the  storage  of  rails,  ties  and  other  materials. 

The  overhead  construction  of  the  system  i»  simple,  consisting  of 
00  trolley  wire  throughout,  with  0000  feeder  wire,  tapped  in  at  regu- 
lar intervals  and  extending  to  within  a  half-mile  of  Lake  Mohegan 
and  within  1000  ft  of  the  power-house  end  of  the  road  The 
State  Camp  branch  has  no  feeder.  The  entire  line,  representing 
to  miles  of  single  track,  with  5  turn-outs,  is  constructed  of  56-lb. 
T -rails,  which  arc  laid  in  the  usual  manner.  The  plant  was  de- 
signed and  installed  hy  Sanderson  &  Porter,  engineers  and  con- 
tractors. New  York. 
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High-Speed  Electric  Railway  for  Indiana. 


The  Indianapolis,  Lebanon  &  Frankfort  Railway  is 
portant  high-speed  line  now  being  built  out  of  Indianapolis,  and  will 
l>c  second  only  to  the  Cnion  Traction  Company  of  Indiana  in  mile- 
age. One  peculiarity  of  this  road  will  be  that  it  passes  through  very- 
few  small  towns,  and  will  depend  for  most  of  its  business  on  high- 
speed through  service  between  Indianapolis.  Lebanon,  Crawfords- 
ville,  Frankfort  and  LaFayctte. 

The  accompanying  diagram  of  the  road,  which  shows  the  elec- 
trical distribution  and  distances  between  towns  gives  a  good  idea  of 
the  actual  route  of  the  road,  although  only  a  diagram,  because 
the  route  between  cities,  except  from  Indianapolis  to  Lebanon,  will 
he  practically  straight.  Running  northwest  from  Indianapolis,  the 
line  parallels  that  of  the  Big  Four  Railroad  as  far  as  Lebanon, 
where  the  road  branches,  one  line  going  to  Crawfordsville,  34  miles 
west,  the  other  north  to  Frankfort.  16  miles,  and  then  24  miles 
northwest  to  LaFayette.   The  road  is  to  In-  single  track  with  70-lb. 


will  be  but  very  few  stops  between  the  towns.  The  schedule  will 
be  as  high,  or  higher,  than  anything  now  bring  maintained  in 
electric  railway  operation  in  the  United  Stales  All  the  principal 
towns  connected  by  this  road  arc  county  scats,  and  when  it  is  com- 
pitied  it  will  connect  live  county  scats  and  run  through  as  fine  1 
farming  country  as  c.111  be  found  in  the  State  of  Indiana. 

Townsend,  Reed  &  Company,  railway  builders,  who  now  have 
headquarter*  at  Indianapolis,  arc  the  contractors  and  financiers  of 
the  road.  The  officers  of  the  Indianapolis.  Lebanon  &  Frankfort 
Railway  are:  George  Townsend.  president:  Pierre  Gray,  vice- 
president  ;  Robert  P.  Woods,  treasurer,  and  W.  S.  Reed,  secretary. 


Atlantic  A 


The  Atlantic  Avenue.  Brooklyn,  improvement  will  be  continued 
111  spite  of  the  attempt  to  stop  the  work  by  injunction.  The  appli- 
cation of  the  Rrooklyn  Rapid  Transit  Company 
for  a  restraining  order  to  stop  the  depression  of 
the  tracks  of  the  I-»ng  Island  Railroad  in  Allan 
tic  Avenue  has  been  denied  by  Supreme  Court 
Justice  Smith.  The  work  of  tunneling  and 
track  depression  had  made  considerable  head- 
way before  the  Brooklyn  Rapid  Transit  Com- 
pany applied  for  the  injunction.  The  fight,  it  is 
said,  grew  out  of  the  denial  of  the  right  of  the 
Brooklyn  Rapid  Transit  Company  to  run  a  trol- 
ley line  through  the  avenue  after  the  steam  cars 
have  been  removed. 

Justice  Smith  says  that  the-  delay  of  the  Rapid 
Transit  Company  in  beginning  this  action  and 
making  the  claim  that  Ihe  Atlantic  Avenue  im- 
provement is  illegal  and  violative  of  its  rights 
as  landlord  of  the  Long  Hand  Railroad  Com- 
pany is  inexcusable  and  unexplained,  and  fur- 
nishes a  Sufficient  anil  conclusive  reason  why  the 
preliminary'  injunction  ought  not  to  be  granted 
The  court  refers  to  the  public  agitation  for  years 
for  the  removal  of  steam  cars  irorn  the  surface 
of  Atlantic  Avenue,  and  the  final  appointment  of 
a  commission  by  the  State  Legislature  to  put 
Ihe  improvement  through,  all  of  which  was 
to  the  Rapid  Transit  Company,  which 
no  move  in  the  matter  until  work  had  be- 
thc  several  coulractv 
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MAP  OF  INDIANAPOLIS,  LKBANON  &  FRANKFORT  RAILWAY 


T- rails  on  oak  tics,  well  ballasted.  There  will  be  no  grades  to  ex- 
ceed t  per  cent,  and  very  few  of  those. 

In  order  to  secure  passenger  business  between  Ibex-  towns  and 
Indianapolis,  in  spite  of  the  competition  of  steam  roads,  high 
speed  will  Ik-  a  necessity.  The  maximum  speed  figured  on  is  sonic- 
thing  over  60  miles  per  hour.  The  cars  will  be  equipped  with  four 
75-hp  motors.  Cars  arc  to  he  50  ft  in  length,  of  standard  construc- 
tion and  with  very  fine  fini>h  ami  furnishing-*.  The  power  bouse,  as 
indicated  on  the  map.  will  be  located  at  Lebanon,  and  will  contain 
two  1000-kw,  and  one  800-kw  400- volt  three-phase  generators,  and 
two  .joo-kw  rotary  converters,  taking  400  volts  on  the  alternating 
current  end,  and  delivering  650  volts  to  the  trolley  wire  on  the 
direct-current  end.  There  are  to  be  four  sub-stations  fed  from  the 
main  power  house  by  three-phase  high-tension  lines.  Feed  wires 
extend  6  miles  each  way  from  a  sub  station  as  auxiliaries  to  the 
trolley  wire, 

It  is  the  expectation  to  make  the  run  from  Lafayette  to  Indian 
apolis,  70  miles,  in  two  hours.    The  time  from  CrawfordsvlUc  M 
Indianapolis,  54  miles,  is  to  be  one  and  one-halt  hours.  There 


At  the  recent  annual  meeting  of  the  American 
Association  for  the  Advancement  of  Science, 
which  was  held  at  Pittsburgh.  Pa.,  and  at  which 
400  members  were  present,  an  interesting  ad- 
dress  was  given  by  (ieorgc  II.  Gibson,  of  the 

\:  Wcstinghousc  Companies'  Publishing  Depart- 
tj  ment,  011  the  "Electrical  Industries  of  Pitts 
and  Their  Economic  Influence."  Mr. 
Gibson  sp,.kc  of  the  rapid  growth  and  present 
extensive  dimensions  of  the  Wcstinghousc 
Electric  &  Manufacturing  Company's  plant,  and 
pointed  out  that  this  immense  installation  is 
shortly  to  be  duplicated.  Continuing,  he  said: 
"The  modern  industrial  age  began  with  the  advent  of  the  steam  en- 
gine, but,  in  order  to  utilize  its  power,  some  means  of  transmission 
was  necessary.  The  agent  par  excellence  for  power  distribution  is 
electricity.  Electricity  has  furnished  also  the  most  useful  means 
ol  lighimg.  and  electro-chemistry  has  opened  tip  a  new  but  rapidly 
developing  branch  of  industries  "  Mr.  Gibson  spoke  of  electric  trac- 
tion as  an  important  factor  in  developing  cities,  redistributing 
populations,  building  up  suburban  districts,  and  affording  conveni- 
ent transportation  to  farming  communities.  He  also  referred  to  the 
use  of  electricity  in  the  modern  factory,  and  of  the  possibilities  of 
electricity  in  mining.  He  said  that  electro-chemistry  has  not 
only  made  aluminum  a  rival  of  copper  as  an  electric  conductor, 
but  nearly  all  the  copper  is  now  electrically  refined  He  said  that 
mechanical  and  engineering  development  is  a  measure  of  a  coun- 
try's civilisation,  and  showed  that  the  power  plants  of  the  United 
States  generated  t»>  per  cent  of  all  the  electricity. used  in  the  world. 
76  per  cent  of  all  that  portion  available  for  traction,  Td'i  per  cent 
of  all  Ihe  eleciric  railway  mileage,  and  9jM  per  cent  of  all  the 
troths  cars. 
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An  Obstacle  to  Rapid  Transit 


BY    IHIWAKIl   5.  KNUWI.TUN 

Rapid  transit  in  cities,  is  to  day  a  complex  function  of  (our  im 
portant  variables — right  of  way.  equipment,  operators  and  pas- 
sengers. The  transportation  efficiency  of  any  system  is  vitally 
dependent  upon  each  one  of  these  factors  This  efficiency  may  be 
expressed  as  a  percentage  by  dividing  the  sate  running  time  of  any 
equipment  between  two  or  more  points  by  the  actual  lime  made  in 
practice.  The  best  that  the  equipment  can  do  in  accelerating  from 
standstill  upon  a  tangent  level  track  in  good  condition,  reaching 
maximum  speed  at  normal  voltage,  maintaining  this  speed  over 
unrestricted  right  of  way  until  a  quick  braking  stop  ends  the  run, 
is  the  measure  of  minimum  time  possible  between  two  points  with 
the  car  brought  to  rest  at  each.  Such  a  speed-time  characteristic  is 
ideal  from  the  kinematic  standpoint  al.  nc,  and  entirely  neglects 
economy  of  power,  judicious  coasting,  making  up  lost  time  on 
schedules,  and,  to  some  degree,  comfort  of  passengers.  Such  a 
percentage  is  merely  suggestive  of  possibilities,  and  is  important  to 
the  maker  of  schedules  in  much  the  same  way  in  which  the 
electrical  efficiency  ot  a  generator  is  of  interest  to  the  dynamo 
designer.  ['hi  figure  whici  m-  st  cotter rns  the  pr..  «t.  •  ivi  man 
ager  is  what  might  be  called  the  "commercial  cliiciency  of  trans- 
portation," or  the  ratio  of  schedule  tune  to  actual  time  in  the  same 
units. 

The  relative  importance  of  the  four  factors  mentioned  depends 
largely  upon  the  system  examined.  Neither  acceleration  nor 
station  stops  arc  of  prime  interest  on  an  inlcrurban  road  from 
fifteen  to  twenty  miles  long  or  upward.  Maximum  speed  of  equip- 
ment and  right  oi  way  are  here  in  the  front  rank,  while  in  a  con- 
gested city  street  or  on  an  elevated  or  underground  line,  accelera- 
tion and  stops  arc  of  the  utmost  importance. 

In  perfecting  the  machinery  of  transportation  remarkable  pro- 
gress lias  been  made  in  all  of  these  factors,  with  the  exception  of 
the  last.  The  average  passenger"s  inability  to  realiie  that  he  is  to 
do  his  own  part  if  he  is  to  obtain  and  conserve  rapid  transit  is 
most  apparent  on  elevated  railways  and  in  subways  through  the 
crowded  districts  of  large  cities  Money'  spent  for  quick  accelera- 
tion to  high  maximum  speed  is  largely  thrown  away  when  station 
stops  become  prolonged  10  Iwo-lhirds  of  the  running  time  between 
•  topping  points  through  the  inability  of  the  passengers  to  perceive 
the  consequences  of  each  second  of  delay.  Multiple-unit  control 
and  100  per  cent  weight  on  drivers  can  do  little  for  the  transporta- 
tion efficiency  if  passengers  fail  to  recogtn/e  the  helplessness  of  the 
entire  service  against  their  own  dallying.  An  excellent  example  of 
the  importance  of  station  stops  in  their  influence  upon  the  schedule 
is  found  in  the  operation  of  trains  nortlilw.und  through  the  Boston 
subway.  From  Pleasant  Street  to  Haymarkc1  Square,  inclusive,  a 
distance  of  aliout  l.lj  miles,  with  15-sccond  stops  at  Pleasant  Street, 
ItoyKloii  Slrcet,  Park  Street.  Sc  lLy  Square  and  Adams  Square, 
the  running  time  is  easily  made  in  t>  HMmtles.  w  ith  a  schedule  speed 
of  1  i.j  miles  per  hour  and  an  average  speed  of  14  5  miles  per  hour. 
Increasing  the  slops  10  seconds  at  each  station  brings  the  lime  to 
6  minutes  and  50  seconds,  and  lowers  the  schedule  speed  lo  y.i) 
miles  per  hour,  a  reduction  of  nearly  li'j  per  cent.  With  slops 
averaging  ,t,s  seconds,  a  frequent  rtfh  hour  condition,  the  trip  is 
readily  made  in  7  minute-.  40  seconds,  schedule  speed  K.S  miles 
per  hour.  The  reduction  from  normal  is  over  per  cent.  The 
average  distance  between  these  stations  is  al»>ut  no?  ft  ,  and  the 
effect  of  stops  vvoulil  be  siill  more  pronounced  if  the  alignment  and 
grade  were  less  severe.  Adding  JO  seconds  to  each  of  the  stops  on 
the  [ironkltnc  circuit  of  the  Boston  &  Albany  Railroad,  at  present 
operated  by  steam,  would  lengthen  tile  running  lime  by  alw.ul  11 
per  cent  on  a  line  »,Q  mile*  long  with  twenty  unr  stations  averaging 
1.09  miles  apart. 

On  crowded  city  streets  delays  in  passengers  boarding  or  leaving 
cars  are  likewise  pernicious,  although  to  a  less  degree  in  the  major- 
ity of  instances.  In  spite  of  the  fact  that  stopping  points  arc  fast 
becoming  regularly  designated  in  the  best  street  railway  practice 
by  marked  poles  or  signs,  the  average  duration  of  stops  docs  no: 
bear  as  high  a  proportionate  relation  to  running  tune  as  docs  that 
on  a  strictly  rapid  transit  road,  in  view  of  the  fewer  number  of 
passengers  ordinarily  encountered. 

The  remedy  for  such  delay*  lies  of  course  with  the  passenger  and 
railway  company  jointly.  It  behooves  every  manager  who  has  lo 
meet  the  criticism  of  "slow-  service"  to  ln.de  well  into  the  slop*  of 
his  cars  and  trains,  When  a  passenger  is  brought  to  realize  that  the 
aggregate  delay  to  sixty  of  his  fellow  beings  011  a  car  or  train  is  one 
minute  for  each  second  of  time  which  he  uses  up  m  getting  on  or 
off,  a  step  in  the  right  direction  has  N-en  taken.  In  America  few 
men  will  intentionally  delay  others  on  a  car  in  the  face  of  the 
amount  of  public  sentiment  which  can  be  produced  by  an  impa- 
tient body  of  passengers,   The  company  owes  it  to  the  public  to  sec 


that  its  individual  members  realize  the  importance  of  each  doing  his 
part  in  making  transportation  safe  and  swift,  and  the  passenger 
reeds  lo  be  informed  by  open  and  fair  illustration  that,  although  the 
equipment  may  be  well  designed,  the  track  level  and  straight,  the 
operating  per  ton  net  well  trained,  without  hi*  co-operation  rapid 
transit  on  short,  quick  runs  cannot  be  obtained. 

 »**  

Hearing  on  Pennsylvania  Tunnel  Franchise 

The  public  hearing  beiore  the  committee  on  railroads  oi  the 
New  Vork  Hoard  of  Aldermen  upon  the  Pennsylvania  tunnel 
contract  proved  to  be  an  interc.-ting  event,  as  it  disclosed  the 
policy  oi  the  opponents  oi  the  measure  and  the  plan  they  propose 
to  follow.  Alderman  Whittakcr  read  a  protest,  in  which  he  said 
111  part: 

•  In  my  judgment  the  city  should  never  grant  perpetual  fran- 
clu.es  The  action  oi  the  Hoard  of  Rapid  Transit,  approved  by 
the  Mayor,  is  in  its  nature  a  usurpation  oj  power.  It  is  absolutely 
itni   -  -  ill,  t,  ■  tore  si  1  all  tin  1 1  11,  in.  n<  ...  in, !  1  -him  hi  be  provided 

against  in  behalf  of  the  city.  Hundreds  oi  contingencies  exist; 
thousands  ol  possibilities  lie  dormant,  most  oi  which  cannot  be 
solved  at  this  time,  anil  the  attempt  [0  solve  them  by  a  contract 
which  binds  the  city  perpetually  is  to  attempt  the  impossible." 

Alderman  DoilH  wanted  to  know  why  the  commission  had  not 
required  bonds  from  the  company  as  in  the  case  oi  the  contract 
tor  the  subway,  Comptroller  Grout  answered  that  the  company 
intended  to  sper.it  about  $50,000,000  in  building  the  tunnel,  and 
that  the  cily  would  have  a  lien  on  its  property  ior  the  proper 
execution  of  the  work  and  to  protect  the  city  against  damage 
claims.  Mr.  Grout  added  that  the  proposed  railroad,  while  it 
would  prove  of  great  benefit  to  New  York,  would  not  only  nol 
COSt  the  city  a  penny,  but  would  be  a  profitable  source  oi  revenue. 
"If  every  railroad  company  owning  franchises  in  the  city  paid 
as  much  lor  tli.tr  trackage  as  the  Pennsylvania  will  pay,"  said  the 
Comptroller,  "our  revenue  would  be  increased  by  about  $10,000,- 

000  3  year." 

Alderman  IJoull  wanted  lo  know  what  was  the  real  purpose 
of  the  Pennsylvania  Company  in  seeking  the  franchise,  He  was 
sure  there  was  "something  hidden  behind  the  whole  thing,"  and 
the  aldermen  ought  to  know  all  about  it  ami  they  would  before 
the  franchise  was  granted,  said  he. 

"It  is  well  known,"'  responded  Mr.  lSoardman.  "that  the  Penn- 
sylvania Company  has  acquired  control  of  the  Long  Island  Rail- 
road, The  Pennsylvania  Company  is  desirous  of  competing  with 
the  New  York  Central  Company,  and  ior  thai  purpose  it  wants  an 
entrance  into  New  York.  The  Pennsylvania  also  wants  a  large 
•  bare  ol  the  competitive  passenger  business  of  Long  Island. 
'I  hen-tore,  it  wants  to  connect  its  main  system  with  the  Long 
Island  system.   Then  they  an  interested  ill  the  freight  traffic,  anu 

1  suppose  the-y  also  have  some  views  with  reganl  to  the  future." 
For  the  closing  up  e>f  Thirty-Second  Street  between  Seventh 

and  Ninth  Avenues,  the  Pennsylvania  will  pay  $7K8,ooo.  This 
amount.  Mr  Doull  said,  was  a  pittance  and  did  not  represent  the 
value  ot  the  property.  The  eight  corners  to  be  taken  over  were 
worth  al  least  $100,000  each,  he  said. 

Then  the  real  animus  of  the  opposition  was  revealed,  and.  as 
had  been  expected,  proved  to  he  the  jealousy  oi  the  aldermen 
because  oi  the  great  (lowers  vested  in  the  Rapid  Transit  Commis- 
sion  The  alderman  then  attacked  the  Rapid  Transit  Commission 

ll  was  a  sell-perpetuating  body,  he  said;  was  not  responsible  tr> 
lli.  |m  pie,  am]  therefore  should  not  Ik-  empowered  to  have  any  con- 
trol over  the  granting  of  public  franchises  Then  other  aldermen 
protested  that  the  franchise  was  a  perpetual  one,  that  the  readjust- 
ment clause  did  not  siilficicmly  protect  the  city,  and  thai  the  eon- 
tract  contained  no  tight-day  clause  Mr.  Donll  called  into  ques- 
!:..n  the  sincerity  of  the  Rapid  Transit  Commission.  Ilr  said  it 
seemed  10  him  that  the  commission  had  sought  only  to  safeguard 
the  interests  of  the  Pennsylvania  Company. 

Mr.  Orr  resented  the  imputation  So  far  from  giving  the  com- 
pany any  advantage,  he  said,  Mr.  Cassatt  and  other  officer*  of 
the  company  had  charged  that  the  commission  was  trying  to 
keep  them  out  of  the  city  by  making  the  terms  prohibitive  and 
had  pointed  out  that  in  no  other  city  in  this  country  or  in  Europe 
had  a  railroad  company  been  charged  for  sub-surface  privileges. 

Controller  Grout  then  said  he-  wished  to  impress  on  the  com- 
mittee that  this  was  not  a  ease  in  which  municipal  ownership  roulo 
be  considered,  a.  the  railn  ad  was  not  Ior  citirens  within  city- 
limits,  but  for  travelers  from  distant  parts.  Referring  to  the  eight- 
hour  labur  law.  the  controller  said  he  .empathized  with  the  Cen- 
tral Federated  Cnion.  but  at  no  time  did  it  occur  to  the  members 
of  the  commission  thai  it  could  be  inserted  in  this  franchise,  as 
it  was  dealing  with  a  corporation. 

At  the  conclusion  of  the  hearing  it  was  generally  believed  thst 
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(iifflt  delay  would  be  experienced  and  tint  the  contract  between 
the  city  and  the  railroad  could  not  be  executed  before  the  (all.  but 
there  seems  to  be  no  doubt  that  the  franchise  will  be  granted  <m 
the  present  terms     It  was  announced  that  the  better  clement  of 
the  Board  of  Aldermen  was  convinced  that  the  building  o(  the 
tunnel  would  be  a  good  thing  for  the  city,  and  the  leaders  of  the 
Republican  party  in  the  various  boroughs  have  promised  that 
they  will  exert  their  influence  to  have  the  plan  pushed  through 
without  delay.    The  franchise  will  be  approved  by  the  aldermen 
early  in  September.    A  majority  vote  for  the  contract  ha*  alreadv 
been  assured. 

In  speaking  against  the  approval  of  the  suggested  contract  on 
Friday  Alderman  Pooll  said  that  he  lived  in  the  region  where  the 
terminal  is  to  be  built,  and  that  the  property  owners  of  that  dis- 
trict were  opposed  to  (he  Pennsylvania  project  for  the  reason 
mainly  that  the  city  had  not  insisted  »n  the  company  paying  more 
money  than  was  stipulated  in  the  contract  for  the  closing  of  that 
street.  When  the  resolution  to  approve  the  franchise  comes  up 
before  the  aldermen  a  petition  will  be  presented  wherein  it  will  be 
shown  that  over  go  per  cent  of  the  property  owners  are  in  favor  of 
the  Pennsylvania  tunnel  scheme,  and  facts  will  also  be  brought 
forward  to  demonstrate  that  since  the  plan  of  the  company  has 
become  known  the  value  of  property  in  the  district  has  increased 
considerably. 

 »♦«  

Car  for  the  Distribution  of  the  Chicago  Tribune 


The  Chicago  Tribune  recently  put  in  operation,  on  the  Chicago 
City  Railway,  a  special  car  for  the  early  morning  delivery  of  its 
papers.  This  car,  which  is  shown  in  the  accompanying  engraving, 
was  rebuilt  by  the  Chicago  City  Railway  Company  Irom  one  of 
its  single  truck  box  cars,  the  main  change  being  the  removal  of 
the  ordinary  seats  and  cutting  of  doors  in  the  sides,  through  which 
large  bundles  of  newspapers  can  be  passed.    This  car  leaves  the 


TROLLEY  CAR  FOR  NEWSPAPER  DISTRIBUTION 


corner  of  Clark  and  Washington  Streets  at  .145  a.  m.,  and  runs 
down  Clark  Street  and  Wcntworth  Avenue  as  far  as  Euglewood, 
about  seven  miles.  At  points  along  the  line  distributing  wagons 
meet  the  car  and  relieve  it  of  its  load  of  newspapers.  There 
would  seem  to  be  no  good  reason  why  a  similar  practice  could  not 
he  carried  out  in  many  other  cities  and  in  other  parts  of  Chicago. 
This  1.  the  first  move  made  by  any  of  the  Chicago  street  railway 
lines  towards  carrying  anything  but  passengers  and  the  United 
State*  mail. 



Baltimore  Company  to  Insure  Employees'  Lives 


The  United  Railways  &  Electric  Company,  of  Baltimore,  has 
arranged  to  insure  the  lives  of  the  motormcn  and  conductors  in 
its  employ.  In  the  case  of  fatal  accident  while  in  the  service  of 
the  company  the  sum  of  $1000  will  be  paid  to  the  family  of  the 
victim. 

This  arrangement  has  been  cntcrnl  into  with  State  Insurance 
Commissioner  Wilkinson,  who  is  designated  by  a  law  passed  by 
ihe  last  Legislature  to  act  as  agent  for  such  a  plan.  This  is  known 
as  the  "Employers  and  Employees'  Co-operative  Insurance  and 
Liability  law." 

It  permits  the  employer  to  deduct  one-half  of  the  cost  of  tin* 
insurance  from  the  wages  of  the  employee  It  has  been  decided 
by  the  management  of  the  United  Railways  that  Ihe  company  will 
pay  the  entire  amount  and  will  make  no  deduction  from  the  wages 


of  the  men.  It  will  cost  60  cents  for  each  employee  so  protected, 
and  the  aggregate  to  be  paid  by  the  United  Railways  will  be  about 
$1800  a  year.  The  insurance  is  to  be  accepted  as  settlement  for 
any  claim  against  the  company,  and  in  this  sense  is  a  mutual  ar- 
rangement between  employer  and  employee. 



What  is  Meant  by  a  Grade  Stated  in  Per  Cent  ? 


BY    ('.MIL   11  ERIN  G. 


It  has  become  msloniary  in  this  country,  and  the  custom  is  a 
good  one,  of  stating  grades  in  per  cent,  meaning  the  vertical  rise 
in  feet  for  every  100  ft.  of  distance.  In  France  the  expression 
'0/00"  instead  of  is  often  used  in  a  similar  way  for  very 

slight  grades,  and  it  then  means  per  thousand  instead  of  per  hun- 
dred. In  England  the  reciprocal  value  of  the  per  cent  is  used, 
that  is,  instead  of  rrferring  to  the  rise  per  hundred  feet  distance, 
the  slope  is  indicated  by  the  distance  in  which  the  rise  is  1  ft. 
What  the  advantages  arc  tn  the  English  system  is  not  apparent, 
hut  as  neither  the  French  nor  the  English  system  is  used  in  this 
country  neither  need  he  dMCHMed  here:  it  suffices  merely  to  know 
what  they  mean  when  we  read  foreign  literature, 

In  stating  grades  in  per  cent,  the  question  arises.  "What  is  meant 
by  the  distance  of  too  ft.?  "Is  it  the  horizontal  distance,  as  would 
lie  measured  on  a  map.  or  is  it  the  sloping  distance  as  would  be 
measured  by  the  length  of  rail  or  track?  Or,  in  mathematical 
terms,  does  the  term  per  cent  refer  to  the  tangent  of  the  angle  of 
the  slope,  or  to  its  sine?  Reference  books  of  the  "shears  and  paste" 
order  me  the  term  per  cent  without  defining  it.  while  others  do  not 
use  the  term,  but  give  grade*  in  other  terms,  which  involve  no  am- 
biguity, leaving  one  in  the  dark,  however,  as  to  what  is  meant  i>y 
per  cent. 

Before  preparing  a  table  which  involved  this  question,  the  writer 
obtained  the  opinions  of  a  number  of  experts,  and  from  these  it 
was  found  that  practice  was  decidedly  different  among  different 
engineers;  some  say  the  tangent  is  invariably  meant,  othrrs.  say  the 
same  of  the  sine;  some  were  more  cautious  and  said  that  a  certain 
■  me  was  "usually"  meant.  Owing  to  this  discrepancy,  the  matter 
was  considered  to  he  <if  sufficient  interest  to  warrant  calling  at- 
tention to  the  ambiguity  and  to  the  lack  of  any  uniform  practice. 
This  ambiguity  is  not  without  due  cause,  however,  as  there  arc 
good  reason-,  fur  sometimes  referring  10  the  horizontal  distance  and 
sometimes  lo  the  inclined  distance,  and  it  is  therefore  improbable 
that  uniformity  will  ever  l>e  established,  much  as  it  may  be  desired. 
When  maps  are  used  the  horizontal  distance  is  invariably  referred 
to.  as  thai  ix  the  one  directly  measurable  on  maps ;  the  tangent  is 
then  meant  in  stating  grades  in  per  cent,  (hi  the  other  hand,  in 
using  the  Usual  b  niHllll  or  diagrams  for  calculating  the  tractive 
4  lT"rl  or  resistance  on  grades,  the  sloping  distance  or  length  of  track 
■cents  to  he  invariably  meant.  a>  the  part  of  the  tractive  effort  due  to 
I  lie  grade  then  Itears  the  same  relation  to  the  total  weighl  of  a  car 
••r  train  as  the  rise  Im-.u-  to  the  sloping  distance;  or.  in  t-ther  words, 
on  a  3  per  cent  grade,  f'>r  instance,  this  tractive  effort  will  be  .1 
per  cent  of  the  weight:  this  calculation,  therefore,  becomes  very 
simple.  In  the  latter  ease  the  lerm  percenlage  refers  to  the  sine 
Uld  not  lo  the  tangent  This  difference  in  the  use  of  the  term 
"per  cent."  when  referring  to  grades,  show  s  the  neccssiiy  of  stating 
what  one  means  whrti  one  uses  tin-  term  In  existing  literature. 
111  whieb  an  author  did  not  explain  what  he  meant,  the  probabilities 
are  that  if  he  is  a  civil  engineer  or  steam  railroad  engineer  he  meant 
the  tangent,  and  if  he  it  an  electrical  or  mechanical  engineer  and 
referred  to  the  tractive  force,  he  meant  the  sine. 

Il  can  readily  be  shown  that  in  the  usual  engineering  calculations 
involving  grades,  there  is  really  no  material  difference  whether  the 
tangent  or  the  sine  is  used.  In  the  usual  steam  railroad  practice, 
involving  only  very  small  grades,  the  difference  would  hardly  be 
lneasnrahle.  and  either  the  tangent  or  sine  may  be  used  in  calcula- 
tions, depending  upon  which  is  the  most  convenient.  In  electric 
traction,  grades  on  adhesion  mads  rarely  amount  to  14  per  cent  or 
over,  anil  it  will  be  found  that  for  a  grade  of  14  |ht  cent  (about  8 
degs.)  the  difference  between  the  tangent  and  sine  is  almost  ex- 
actly 1  per  cent,  from  which  it  follows  that  in  most  engineering 
calculations  involving  grades  not  over  14  per  cent  the  question  of 
whether  the  tangent  or  sine  was  meant  is  of  no  great  importance 
unless  great  accuracy  is  required  It  is  in  tables  which  are  intended 
lo  V  accurate,  and  in  calculations  involving  sleep-grade  cable  roads, 
inclined  plane  roads  or  rack  and  pinion  roads,  that  it  becomes  im- 
portant to  state  clearly  whether  it  is  the  horizontal  distance  or  the 
sliqie  distance  that  is  referred  to  when  the  grade  is  stated  in  per 
cent  or  per  thousand  or  by  the  English  method.  As  these  cases  are 
by  no  means  infrequent,  however,  it  is  very  desirable  that  one  of 
the  two  methods  he  made  standard,  so  that  it  may  lie  clearly  under- 
stood whether  the  tangent  or  the  sine  of  the  angle  of  slope  is  in- 
volved in  denoting  the  grade  in  per  cent. 
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_  Brooklyn  Bridge  Plans 

Mr.  Parsons"  plan  for  relieving  the  crush  at  ihc  Manhattan  tcrni- 
inal  of  Ihc  Brooklyn  Bridge,  anil  providing  adequate  facililies  for 
future  developments,  seems  destined  to  meet  the  same  fate  as  its 
predecessors  As  annmmceil  last  week  llie  Parsons  plan  was  re- 
ceived with  favor  by  the  Rapid  Transit  Commissioners,  and  a  res., 
lution  approving  it  was  passed  unanimously:  but  at  the  next  meet- 
ing this  action  was  reconsidered  after  Bridge  Commissioner  I.indcn- 
thal  had  had  his  innings,  and  the  approval  was  withdrawn  s..  far 
as  it  related  to  the  Nassau  Street  plans  Mr.  Lindenthal's  com- 
munication reviewed  the  plan  promised  by  Mr.  Parsons,  and  revived 
the  agitation  for  a  moving  sidewalk.    He  said  in  substance: 

MK  I.INDKM  II.M.  s  PLAN 

The  connection  of  the  bridge  with  the  Williamsburg  bridge  by 
tunnel  road  under  Centre  Street  offers  decided  advantages,  for  the 
reasons  so  convincingly  staled  by  Mr.  Parsons,  and  which  must  be 
obvious  to  any  one  who  bad  studied  the  situation.  My  former 
recommendation  of  connecting  the  Manhattan  end  of  these  two 
bridges  by  means  of  an  addition  lo  the  present  elevated  railroad 
along  Park  Row  and  the  Bowery  bad  for  it-  principal  reason  llir 
avoidance  of  disfigurement  of  Centre  Street. 

W  hile  the  elevated  railroad  which  I  had  proposed  f.  r  the  Connec- 
tion of  the  bridge  termini  offered  easier  gravies  and  would  have  been 
less  costly  10  build  and  lo  operate,  it  carried  with  it  the  complica- 
tion of  a  necessary  combination  with  the  Manhattan  Elevated  Rail- 
road Company,  whose  structure  is  now  on  Park  Row  and  the 

Bowery, 

A  tunnel  from  the  Manhattan  terminus  of  the  Williamsburg 
bridge,  along  Delancey  Street  to  Centre  Street,  can  !«•  built  inde- 
pendently of  the  Manhattan  Elevated  Railroad,  but  there  is  little 
question  that  this  company  will  find  it  to  its  interest  la  nun  the  city 
in  the  construction  of  a  suitable  station  at  Cily  Hall  Park.  The 
limine  terminal  would  lie  under  the  street  level,  and  the  Manhattan 
Elevated  Railroad  aliove  the  street  level,  and  over  the  same  land. 

If,  however,  no  arrangement  could  Ik-  made  with  the  Manhattan 
Elevated  Railroad  Company  for  a  station  in  common  at  tins  point, 
the  city  will  still  be  able  to  go  ahead  Willi  its  own  improvements. 

The  Williamsburg  bridge  will  be  of  very  liltle  use  unless  provided 
with  a  direct  approach  to  the  City  Hall  region  of  Manhattan  ;  there 
fore,  the  connecting  link  from  the  Williamsburg  bridge  down  town 
should  be  commenced  at  the  earliest  practicable  moment.  The 
present  indication,  are  that  the  Williamsburg  bridge  w  ill  lie  com- 
pleted Oct.  I,  tooj. 

The  tunnel  under  Delancey  Street  and  Centre  Street  can  be  built, 
if  necessary  for  financial  reasons  and  to  save  time,  in  two  install 
rienls;  the  first  licing  from  the  Williamsburg  bridge  lo  the  inter- 
section of  the  proposed  extension  of  Delancey  Street  and  Centre 
Street.  At  that  point,  which  is  near  the  Spring  Street  Mat  ion  of  the 
subway,  passengers  could  be  temporal  ilv  transferred  from  the 
Williamsburg  bridge  to  the  subway  under  Elm  Street,  until  such 
time  as  the  second  installment  of  the  tunnel,  under  Centre  Street 
to  the  terminal  at  the  Brooklyn  Bridge,  -hall  have  been  com- 
pleted. 

To  this  end  it  would  be  advisable  at  once  to  carry  out  the  plans 
now  before  the  local  Hoard  of  Public  Works  in  regard  to  widening 
Delancey  Street,  from  Clinton  Street  to  the  Bowery. 

The  continuation  of  the  tunnel  tracks  on  Centre  Street  to  the 
Manhattan  end  of  the  Brooklyn  Bridge,  and  the  underground  sta- 
tion there,  could  lie  done  while  the  Williamsburg  bridge  is  in  use. 
with  its  tunnel  approach  tem|»>rarily  ending  at  Elm  and  Spring 
Streets. 

In  regard  to  depressing  the  trolley  tracks  from  the  Brooklyn 
Bridge  to  a  tunnel  in  Nassau  Street,  it  is  my  opinion  that  the  work 
should  not  he  considered  until  the  proposed  tunnel  under  Maiden 
l.anc  shall  have  been  authorized. 

In  llie  meanwhile,  the  traffic  over  the  Brooklyn  Bridge  is  certain 
to  grow,  notwithstanding  the  relief  which  the  Williamsburg  bridge 
will  afford,  and  it  is  absolutely  HCCesSjary  to  increase  the  transporta- 
tion facilities  over  that  bridge,  without  waiting  for  the  completion 
Of  the  Williamsburg  bridge,  or  the  Whitehall  Street  tunnel,  or  the 
Maiden  Lane  tunnel 

Permanent  relief  over  thr  Brooklyn  Bridge  can  Ik'»»  and  quickest 
l>c  given  by  a  moving  platform.  I  have  pointed  out  before  that  the 
transportation  capacity  of  the  moving  platform  is  several  limes  as 
great  as  that  of  a  string  of  trolley  cars  crowded  to  the  utmost, 
which  is  the  rule  now  on  the  bridge  during  rush  hours.  It  would 
at  once  more  than  double  the  capacity  of  the  present  structure, 
which  must  6e  relied  U|K>n  for  several  years  as  the  principal  outlet 
to  the  Borough  of  Brooklyn 

The  safety  of  the  bridge  and  its  durability  will  be  enhanced  by 
substituting  for  the  present  concentrated  trainloads  the  uniformly 


distributed  and  much  tighter  load  of  a  moving  platform — until  such 
future  time  when  the  antiquated  stiffening  system  can  lie  replaced 
with  a  modern  construction  of  two  decks,  carrying  at  least  six 
track-  Then  it  will  be  an  easy  matter  to  change  the  moving  plat- 
form from  one  set  of  tracks  to  another,  and  thus  in  the  end  the 
Brooklyn  Bridge  may  accommodate  elevated  trains,  trolley  cars,  and 
t tic  moving  platform — all  on  the  same  structure. 

A  moving  platform  can  tie  placed  uih.ii  the  Brooklyn  Bridge  in 
nine  months"  period,  in  connection  with  an  orderly  and  systematic 
trolley  terminal  at  the  Brooklyn  end  of  the  bridge— for  which  there 
is  ample  room  on  the  bridge  plaza  ow  ned  by  the  city — can  lie  readily 
built.  The  Brooklyn  Rapid  Transit  Company,  with  the  same  num- 
ber of  cars  w  hich  it  owns  now.  will  be  able  to  accommodate  the 
traffic  more  efficiently  at  that  point  and  throughout  Brooklyn. 

I  Leg,  therefore,  to  recommend:  First,  that  the  tunnel  line  be 
built  from  the  Williamsburg  bridge  to  Centre  Street  and  down 
Centre  Street  to  the  City  Hall  terminus,  and  that  accurate  plans 
and  estimates  of  tost  tie  prepared  therefor;  second,  that  simul- 
taneously a  moving  platform  be  installed  on  the  Brooklyn  Bridge, 
and  that  the  necessary  legal  steps  be  authorized  therefor;  third, 
that  all  further  improvements  lie  taken  up  later,  and  in  a  systematic 
manner,  so  as  lo  fit  into  a  general  scheme  of  rapid  transit  connec- 
tion between  the  East  River  bridges  and  rapid  transit  lines  on 
iM.th  sides  of  the  East  River. 

CONDITIO!-  OF  BRllK.F. 

Ill  the  discussion  which  followed  the  reading  of  this  n-|H.rt  Mayor 
Low  stated  that  he  was  now  satisfied  that  so  much  of  Mr.  Parsons 
plan  as  related  to  the  Centre  Street  subway  met  with  the  approval 
of  the  majority  of  citizens  He  therefore  asked  the  commission  t( 
author  IK  him  to  ask  Mr  Par-.ns  to  c<>  operate  with  the  Bridge 
Commissioner  in  the  preparation  of  detailed  plans.  As  to  that  part 
of  ihc  Chief  Engineer's  plan  which  referred  to  Nassau  Streei. 
he  had  leached  the  conclusion  that  this  was  a  matter  which  required 
careful  study,  and  therefore  he  would  withdraw  that  portion  of  the 
resolution  offered  by  linn  at  the  last  meeting  of  the  laiard.  which 
referred  to  the  Nass.ui  Street  plans 

The  hoard  having  agreed  without  discussion  to  the  proposal  that 
Mr.  Parsons  should  discuss  the  details  of  the  Centre  Street  plan 
with  Mr  Lindeiithal,  an  informal  discussion  arose  concerning  the 
merits  of  the  movable  platform  system  as  it  might  be  applied  to 
Brooklyn  Bridge 

tieorgc  S.  Morisoti,  a  civil  engineer,  explained  the  advantages 
of  the  system,  and  was  seconded  in  his  efforts  by  the  Bridge  Com- 
missioner. Mr  Monson  and  Mr.  Lindenthal  agreed  that  the  mov- 
ing platform  would  travel  at  the  rate  of  from  1'  i  to  to  miles  an 
hour.  They  admitted,  however,  that  if  the  bridge  trains  were  I 
in  addition  to  the  platforms  it  would  tic  necessary  to  build  a 
suspended  superstructure  This.  Commissioner  Lindenthal  re- 
marked, could  be  done  at  a  cost  of  about  $2,000,000.  and  he  added 

l  lie  Bridge  is  not  adapted  to  the  trolley  car  traffic  it  is  now  mostly 
n-ed  for.  The  capacity  of  the  bridge  has  now  reached  its  utmost 
limit,  and  although  the  anchorages,  cables  and  piers  are  all  right 
yet.  it  is  only  by  keeping  a  large  staff  of  men  at  work  inspecting 
the  already  overstrained  stiffening  trusses  ami  in  looking  out  for  the 
starting  of  rivets  that  it  is  possible  to  insure  safety  under  the 
present  conditions  of  traffic"  This  statement  was  cnrrolioraled 
by  William  Barclay  Parsons  and  (icorgc  S. 
neer  of  prominence. 


Carried  in  St.  Louts 


According  to  the  statement  of  the  St  Louis  Transit  Company, 
filed  with  the  City  Register  on  July  9.  the  business  of  the  company 
for  the  quarter  ended  in  June  has  surpassed  the  record  of  any 
quarter  since  the  organization  of  the  company  In  the  three 
months  .u.229.842  passengers  were  carried  in  1,296,5+4  trips.  In 
I  tie  same  period  last  year  .10.2to.fi77  passengers  were  carried  in 
1.262.4,16  Irips  In  April,  May  and  June,  this  year,  ,14.108  more 
trips  were  made  than  in  the  same  quarter  of  last  year,  and  2.019.165 
in  . re  passengers  were  carried.  A  large  increase  over  the  same 
peiiod  of  tool  was  also  made  in  the  first  quarter  of  this  year.  The 
half  year  closing  June  .to,  was.  judging  from  returns  on  file,  most 
prosperous  that  the  St.  Louis  Transit  Company  has  ever  had.  In 
January.  February  and  March  of  this  year  ,11,575.192  passengers 
hi  re  carrier! in  1.145.6.14  trips  In  the  same  months  in  loot,  25,71.1,910 
passengers  were  carried  in  1.268,952  trips.  In  the  first  quarter  of 
this  year  12.1. .118  b-ss  trips  were  made  than  in  1001,  hut  5,861,281 
r<iiire  passengers  were  carried.  In  this  half  year  the  company 
carried  64.805.0x1  "revenue  passengers"  in  2.442,178  trips,  as  com- 
pared to  55,924,587  passengers  hi  2.531.J88  trips  in  the  first  six 
months  of  loot.  The  passenger  patronage  shows  an  increase  for 
the  six  months  of  8*80,446  fares,  and  a  decrease  of  89.210  in  the 
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number  of  trips,  though,  in  the 
there  was  an  increase  in  trips. 
A  comparative  statement  follows 


First  quarter,  1901  

Second  quarter,  1901. 


record-breaking  second  quarter, 


Passengers  Trips 

-  i57lJ.9lo  l.*8,95i 
.  jo,2lo.oJ7  1.262.4,36 


Totals   

First  quarter,  1902... 
Second  quarter,  1902. 


55.-AM.587  a,5J'.j88 
j1.575.1ut  1.I45.6J4 
jj.229.842  1.296,544 


from  $275  to  25  cents,  and  nicrchamlist  has  he-it  'carricil  as  iuit-' 
as  5  cent*  per  ton  weight,  and  radical  reductions  made  in  rales  fur 
ihe  transportation  of  ore.  Previous  to  the  rate  war  the  Denver  & 
Southwestern  was  show  ing  earnings  of  14  per  cent  upon  us  common 
slock,  hut  when  the  fight  was  fiercest  the  company  was  not  earning 
it*,  dividends.  It  was  strong  in  treasury  assets,  however,  and  in 
a  position  to  meet  its  fixed  charge*,  for  some  time  to  come.  Divi- 


Totals 
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An  Intetcitin*  Organization  Chart 


The  chart  illustrated  on  this  page  has  recently  been  prepared 
in  the  othce  of  President  J.  L.  Grcatsinger.  of  the  Brooklyn  Rapid 
Transit  Company,  and  show  s  the  relation  borne  by  the  various  ofh 
ctrs  of  itiat  company  to  each  other.  There  have  recently  been 
a  number  of  changes  made  in  the  personnel  of  the  company,  and 
during  the  process  sonic  of  the  offices  have  been  abolished  and  new 
ones  created.  That  no  confusion  might  arise,  the  accompanying 
chart  has  been  drawn  up.  winch  shows  effectively  the  several  |h.- 
sit  ions  and  the  interdependence  and  relation  of  each  to  the  others. 
A  number  of  the  offices  indicated  on  the  chart  have  not  yet  been 
tilled,  this  being  especially  true  in  the  rank  of  assistant.  It  will 
be  noted  that  each  principal  of  a  department  has  an  assistant,  which 
greatly  facilitates  the  performance  of  routine  duties,  as  well  as  pre- 
senting confusion  and  delay  should  the  chief  he  occupied  when 
called  upon  for  information,  etc.  Below  is  given  a  list  of  th.- 
principal  officials,  and  those  familiar  with  the  former  personnel 
of  the  company  w  ill  notice  a  number  of  new  names  : 

OFFICERS  OF  THE  B  K  T 
Prrsulent.  J   I.  Grcatsinger. 
\s>t  to  President.  J.  F.  Calderwuod, 
Vice-president,  H.  C  Du  Val. 
Vice  prrsulent,  Col.  T.  S.  Williams. 
Secretary  and  Treasurer.  C.  D.  Meneely. 
Comptroller.  W.  B.  Longycar. 
Auditor  0!  Disbursements,  W.  M  Barnaby. 
Auditor  of  Receipts,  C.  F.  Wells 
General  Superintendent.  D.  S.  Smith. 
Superintendent,  Suriacc  Lines,  W.  W.  Wheatly. 
Superintendent.  Elevated  Line*.  G  W  Edwards. 
Asst  Supt.  Elevated  Lines.  F.  L.  Morse. 
Superintendent.  Bridge  Divs..  E.  F.  Reeves. 
Master  Mechanic,  Surface,  H.  H.  Williams 
Master  Mechanic,  Elevated,  A.  J.  Wilson. 
AiJt.  Master  Mechanic.  Elevated.  J.  D.  Kcilcy 
General  Counsel,  Sheehan  &  Collin, 
(icnrral  Attorney.  G.  D.  Yeomans. 
Purchasing  Agent.  L.  Van  Colt. 
Chief  Engineer.  J.  C.  Brackcnridgc 
Kngineer  of  Way  and  Structures,  E.  II.  Packc 
Architect.  D  R.  Collin. 

Engineer  P  and  E.  Transmission.  C.  E.  Roehl. 
Asst.  Eng  P.  and  E.  Transmission.  C.  B.  Martin. 
General  Storekeeper,  W.  J.  O'Connor. 
Claim  Agent,  I.  Isaacsen. 

Chief  ol  Transfer  and  Ticket  Dept..  H.  A  Crowe 
General  Ticket  Agent.  L  P.  Devercaux. 
Real  Estate  Agent.  O.  Harriman. 
Pay  Master,  J  J,  Bryers. 

The  chart  was  completed  a  week  or  two  ago  and  has  worked 
very  satisfactorily.  The  careful  manner  in  which  the  details  have 
t**cn  worked  out  show  the"  hand  of  an  expert  in  organization,  both 
from  the  financial  and  operating  standpoint  in  the  development 
Ol  the  system,  and  the  harmonious  condition  which  already  exists 
in  the  relati<ms  of  the  various  officials  indicates  a  speedy  improve 
mcnt  in  the  service  as  well  as  a  more  economical  showing  for 
running  expenses. 

 *♦♦ —  

Colorado  Rate  War  Settled 

Rate  wars  are  commercial  disasters,  and  their  effect  upon  the 
value  of  securities  is  always  deplorable.  An  example  of  this  is 
found  in  the  controversy  between  the  !>cnver  &  Southwestern  and 
the  Colorado  Spring*  and  Cripple  Creek  District  Railway,  which  has 
For  six  months  the  Denver  &  Southwestern,  and 
"Short  Line."  operating  roads  between  Cripple  Creek 
and  Colorado  Springs,  have  been  tngaged  in  a  rate  war  Passenger 
rales  1-ctwcrn  Cripple  Creek  and  Colorado  Springs  have  been  cut 
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dends  of  5  per  cent  and  6  per  cent  respectively  were  paid  upon 
the  preferred  and  common  stock  up  to  February  of  this  year, 
but  payment  of  the  quarterly  dividend  due  in  May  was  passed  on 
account  of  the  rate  war. 

Before  the  misunderstanding  with  the  Short  Line  the  Denver  & 
Southwc-tcrn  Company's  bonds  sold  at  par.  the  preferred  stock  at 
So.  and  the  common  st.  ck  at  S2  During  the  rate  war  the  bonds 
sold  as  low  as  K4:_.  and  the  nominal  quotations  for  the  stock  were 
in  the  thirties  The  bonds  are  now  quoted  at  91,  Ihe  preferred  stock 
at  55  and  tin,  and  Ihe  common  stock  at  45  and  do. 

The  following  official  stutcou-ni  ol  settlement  of  the  rate  war 
has  been  issues) : 

•'The  rate  war  between  the  Denver  &  Southwestern  and  the 
Cripple  Creek  Shnrt  Line  was  ended  forever  by  the  rate  schedule 
which  went  into  effect  June  .m  at  u  o'clock  at  night.  An  arbitrr 
arranged  the  schedule,  and  the  roads  will  hereafter  run  on  the  basis 
of  a  close  pool,  and  in  perfect  harmony.    The  basis  of  settlement 
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•was'piat'tjcally!  a. return  to  jhc  old  _. 

lhfje  higher,  'and  tome  a-  little  lower.  It  is  supposed  that  the  ar- 
bitrator arrived  at  a  KtllefflCM  l>y  taking  the  actual  figure*  of  opera- 
lion  of  both  roads,  and  allowing  each  the  same  proportion  of  busi- 
ness it  has  been  handling,  the  balance  of  earnings  to  be  pooled  and 
ialer  divided. " 

A  return  to  anything  like  the  old  schedule  of  rates  gives  a  very 
excellent  prospect  for  substantial  returns  from  operation. 


Equalizing  Brake  Rigs  and  Wheel  Wear- Changing 
Wheels  and  Car  Bodies 

For  several  years  the  Grand  Rapids  Railway  Company  has  had  a 
number  of  single  trucks  in  operation  which  were  designed  and  con- 
structed by  W.  \V.  Amiable,  the  master  mechanic  of  the  system 
These  trucks  arc  exceedingly  simple  in  construction,  consisting 
simply  of  a  rectangular  frame  made  of  two  thickne.se>  of  bar  steel 
ft  in.  x  7  ins,  hung  from  the  ••nirna!  boxes.  The  ear  body  is  sup- 
ported by  elliptic  springs  on  the  four  corners  of  the  truck  frame  and 
spiral  springs  are  placed  over  each  journal  box. 

The  construction  is  extremely  simple  and  doe*  nut  entail  many 
repairs,  but  the  criticism  which  most  railway  men  have  to  offer 
against  this  design  is  that  there  is  no  way  of  getting  the  wheels 
out  from  below,  and  that  to  take  the  car  body  off  the  truck 
consumes  too  much  time  Mr.  Annablc  admit!  the  first  part  of 
this  criticism  while  denying  the  last.  He  considers  the  money 
spent  in  shop  equipment,  and  the  sacrifices  made  in  truck  design  to 
permit  wheels  to  be  taken  out  from  below  a  mistake.  He  main- 
tains that  with  his  shop  force  and  the  simple  attachments  between 
truck  and  car  body  which  he  employs  with  the  home  made  (rucks 
just  spoken  of,  he  can  remove  wheels  as  quickly  by  running  the 
truck  out  from  under  the  car  as  by  any  other  plan ;  moreover,  this 
ease  of  truck  removal  makes  it  possible  for  him  to  change  ear  Isodics 
on  a  truck  in  an  hour. 

On  these  trucks  a  form  of  equalizing  brake  rigging  is  used  which 
calls  attention  to  some  points  m  brake  sh<»e  wear  which  are  not 
cmmonly  considered,  but  which  Mr.  Annablc  believes  to  be  im- 
portant. The  equalizing  brake  rig  used  on  the  Amiable  truck  is 
shown  in  the  aciompanying  sketch.  For  the  sake  of  clearness 
everything  has  been  omitted  but  the  brake  rig  proper.    A  pull  on 
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either  brake  chain  shortens  the  distance  between  brake-shoes,  and 
since  the  brake  beams  are  connected  by  rods  as  usual,  the  brake, 
arc  set.  The  brake  beams  are  each  in  two  parts,  which  form  the 
brake  levers.  The  hooks  shown  on  the  levers  are  for  preventing 
the  rear  levers  from  loosening  when  the  power  is  applied  at  the 
brake  chain  in  front  With  this  rigging,  which  applies  an  equal 
pressure  to  all  the  wheels,  Mr.  Annablc  says  he  is  able  to  obtain  a 
very  even  brake-shoe  wear  on  all  four  wheels,  and  consequently 
an  even  wheel  wear,  while  with  some  other  riggings  this  is  not 
true.  On  a  very  common  form  of  brake  rig  it  is  necessary  to  put 
the  pivotal  point  which  does  the  equalizing  between  the  opposite 
wheels  on  a  brake  beam  a  little  to  one  side  of  the  center  of  the  beam, 
and  there  is  consequently  uneven  wheel  wear.  This,  Mr.  Annablc 
thinks,  is  the  reason  for  many  cases  of  mysterious  uneven  wheel 
wear,  since  wear  on  wheels  by  brake-shoes  in  street  railway  service 
is  an  important  factor  in  determining  the  total  wear  on  a  wheel. 
When  once  one  wheel  has  worn  smaller  than  the  other  the  tendency 
a  to  make  that  wheel  flange  crowd  the  rail  and  cause  a  sharp 
flange.  This  suggests  another  cause  of  sharp  flanges  that  may 
be  worth  considering.. 



Robbing  the  Toronto  Street  Railway 

The  Toronto  Street  Railway  Company,  impressed  with  the 
belief  that  it  was  being  systematically  robbed  by  in  employees, 
pill  the  matter  in  the  hands  of  a  detective  agency.  An  employee 
of  this  agency,  applying  for  a  position,  was  given  a  place  as  an 


extra  conductor,  and.  associating  with  the  men,  soon  ingratiated 
himself  with  the  other  employees,  As  a  result  of  this  he  gained 
their  confidence,  and  finally  he  had  disclosed  to  him  the  systematic 
plan  of  stealing  that  was  being  operated  among  the  men.  Fare 
boxes  are  u»cd  in  Toronto,  and  out  of  these  boxes  the  employees 
were  extracting  tickets  by  an  ingenious  but  simple  device.  A  strip 
of  metal,  about  8  ins.  long,  just  wide  enough  to  go  through  the 
slot  of  a  fare  box,  was  used,  Some  2  ins.  or  3  ins  of  one  end  of  this 
was  doubled  over  a  lead  pencil,  thus  forming  a  spring,  and  pressed 
together  the  ends  were  pushed  into  the  slot  in  the  box,  the  shorter 
end  being  secured  by  the  springs  of  the  box.  With  the  box  held 
upside  down,  the  contents  pass  down  the  longer  end,  out  of  the 
slot,  into  the  rounded  portion  formed  over  the  pencil  and  into  the 
conductor's  hand.  As  a  result  of  these  discoveries  nine  con- 
ductors were  arrested  on  June  5  while  operating  their  cars.  Out 
of  this,  it  is  said,  grew  the  demand  of  the  men  (or  the  recognition 
of  the  union,  and  lIso  for  a  uniform  rate  oi  wages  of  j$  cents  an 
hour  for  all  motormcn  and  conductors,  with  nine  hour*  to  con- 
stitute a  day's  work. 

 — f  

Consolidation  of  Lines  at  Trenton 


The  Trenton,  Lawrenceville  &  Princeton  Railroad,  the  Trenton, 
Lawrenceville  &  1'rinceton  Extension  Railroad,  the  Princeton  Street 
Railway,  the  Yardley,  Morrisville  fit  Trenton  Street  Railway,  and 
the  Newtown  fir  Yardley  Street  Railway  have  been  consolidated 
with  the  New  Jersey  &  Pennsylvania  Traction  Company,  although 
each  of  the  individual  charters  will  he  preserved.  The  meeting  at 
which  the  consolidation  was  eflcctcj  was  held  in  Trenton  on  July 
10.  and  the  officials  of  all  the  roads  were  represented  Robert  F.- 
Wright, of  Allcntown.  Pa.,  president  of  the  Lehigh  Valley  Trac 
t-on  Company,  which  is  the  dominant  power  in  the  movement,  was 
present,  and  it  was  decided  to  purchase  the  storks  anil  l»mds  of  each 
ol  the  roads  in  the  name  of  the  New  Jersey  &  Pennsylvania  Trac- 
tion Company.  The  Trenton,  Lawrenceville  &  Princeton  and 
Trenton,  Lawrenceville  &  Princeton  Extension  Railroad  Com- 
panies have  steam  railroad  charters,  the  Princeton  Company  has  a 
street  railway  charter,  each  of  the  other  companies,  which  operate 
iii',..  the  river  m  Pennsylvania,  also  have  .treet  railway  charter., 
while  the  New  Jersey  A  Pennsylvania  Company  has  a  traction 
charter,  embodying  all  the  privileges  of  a  steam  railroad  charter 
in  New  Jersey,  except  the  carrying  of  freight.  A  steam  locomotive 
and  freight  ears  are  run  on  the  Princeton  line,  so  far  as  the  two 
steam  charters  cover  the  route. 

The  capital  of  the  New  Jersey  fit  Pennsylvania  Traction  Com 
pany,  was  increased  from  $1, 000.000  to  $1,500,000,  and  this  will  be 
increased  later  to  S.t.ooo.ooo  or  more.  The  new  company  was 
chartered  last  fall,  and  Jil.on  J.  Coleman  is  its  president.  John 
R  Hoefgen,  to  whom  the  three  cent  fare  ordinances  in  Cleveland. 
Ohio,  were  awarded.  i«  president  of  all  the  companies  in  the  com- 
bination excepting  the  Princeton  Street  Railway  Company,  which 
is  headed  by  T.  C.  OuPont,  of  Wilmington.  Del.  C  M  Rates, 
secretary  and  treasurer  of  the  Philadelphia  &  l.chigh  Valley  Trac- 
tion Company  and  the  Lehigh  Valley  fraction  Company,  is  secre- 
tary and  treasurer  of  the  companies  at  Trenton, 

The  New  Jersey  fie  Pennsylvania  Traction  Company  now  own< 
more  than  $t.oto.ooo  worth  of  property  in  this  vicinity.  The  line  to 
Princeton  is  tin  miles  long,  and  the  one  to  Yardley,  5.5  miles 
I  he  former  is  to  lie  extended  to  the  center  of  Trenton,  adding 
another  mile  to  its  length,  and  the  Yardley  line  is  to  be  extended  to 
Newtown,  Pa.,  an  additional  distance  of  5.5  miles,  or  II  miles  al- 
together. The  first  of  the  roads  is  built  entirely  upon  private  right 
of  way.  except  in  Princeton  Borough.  The  Yardley  line  runs  en- 
tirely upon  sir.els  or  alongside  a  public  road.  The  company  also 
owns  the  upper  Delaware  bridge  between  this  city  and  Morrisville. 
and  thus  possesses  the  only  means  of  bringing  an  electric  railway 
into  Trenton  from  the  Pennsylvania  shir 

It  is  the  intention  of  the  New  Jersey  &  Pennsylvania  Traction 
Company  to  extend  the  Y'ardlcy  line  to  Newhope.  to  miles  further 
up  the  river,  as  well  as  to  Newtown,  and  much  business  is  ex- 
pected from  both  of  these  extensions.  An  elaborate  local  system  is 
planned,  upon  which  the  fares  shall  be  but  „!  cents,  with  free  and 
unlimited  transfers  within  the  city  limits,  and  a  minimum  wage 
scale  of  20  rrnts  per  hour  is  to  be  maintained.  Franchises  for  this 
system  will  soon  be  asked  for.  and  work  will  be  commenced  soon 
after  the  privileges  are  secured. 

Jils.  .n  J  Coleman,  who  was  at  one  time  connected  with  the  St. 
Lottis  Car  Company,  and  who  assisted  the  late  Albert  L.  Johnson 
in  carrying  out  many  of  his  schemes,  will  look  after  the  company's 
interests  in  Trenton,  while  J.  A.  Barry,  the  superintendent  of  the 
Trenton  lines,  will  have  charge  of  the  extensions,  as  well  as  the 
construction  work  upon  these  extensions.  Mr,  Barry  was  con- 
nected with  the  Johnson  interests  when  they  were  operating  the 
Nassau  Electric  Railroad,  of  Brooklyn. 
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Robert  E.  Wright,  president  of  the  Lehigh  Valley  Traction  Com- 
pany, in  which  position  be  succeeded  the  late  A.  L.  Johnson,  says 
that  the  Philadelphia  &  Lehigh  Valley  line,  being  completed  between 
Philadelphia  and  Allentown,  the  company  is  in  a  position  to  push 
the  work  to  Trenton.  It  is  generally  understood  that  the  Prince- 
ton line  will  eventually  be  extended  to  Bound  Brook,  and  probably 
from  there  into  the  North  Jersey  territory. 

Work  has  just  been  commenced  upon  the  extension  from  Yardley 
to  Newtown,  and  the  other  line*  will  be  pushed  later  cm.  An  effort 
will  probably  be  made  within  the  next  two  or  three  weeks  to  secure 
a  more  convenient  terminal  in  Trenton  for  the  Princeton  line,  and 
abolish  the  local  stage  line  transfers  which  the  company  is  operat- 
ing, and  which  proves  very  expensive  and  more  Or  less  uns.ui-> 
factory. 



New  In tcrurbin  at  Richmond,  Indiana 

The  Richmond  Street  &  Intcrurhan  Railway  Company,  which 
operates  the  Richmond,  Ind  ,  city  lines,  will  soon  open  its  inter- 
urban  line  between  Richmond,  Cambridge  City  and  Dublin.  This 
line  will  be  entirely  free  from  curves,  and  the  grades  are  very 
light,  as  3',  per  cent  will  be  the  heaviest  grade  on  the  road.  It  is 
intended  to  make  the  distance  from  Richmond  to  Dublin,  eighteen 
miles,  in  fifty  minute*. 

The  rails  are  70-lb..  laid  on  tics  2  it.  between  centers,  The  ties 
arc  6  ins.  x  8  ins.  x  8  ft.  long,  of  white  oak.  The  poles  are  35  ft. 
chestnut.  The  trolley  wire  is  No.  00  single  wire,  on  bncket*, 
with  a  second  similar  hard  drawn  wire  on  the  pole  line  as  a 
feeder.  All  the  bridges  are  steel,  and  built  independently  of  the 
highway  bridges.  They  are  12  ft.  wide  in  the  char,  and  were  fur- 
nished by  the  Lafayette  Engineering  Company. 

The  power  station  is  at  Richmond,  and  contains  two  450-hp 
Kdgcmoor  water  tube  boilers,  equipped  with  Roney  stokers. 
There  are  two  500-hp  Buckeye  tandem  compound  engine*,  cacn 
direct-connected  to  Siemens  &  Halskc  generators  of  350-kw 
capacity.  These  supply  both  (he  local  and  interurban  lines  of  the 
company.  For  transmission  over  the  interurban  line  a  150-kw 
inverted  rotary  converter  and  step-up  transformer  will  be  used  ior 
transmitting  at  13.000  volts,  to  a  sub-station  al  Cambridge  City, 
where  a  step-down  transformer  and  rotary  converter  of  similar 
capacity  will  be  put  in  operation.  The  interurban  line  will  make 
connections  at  Dublin  with  the  Indianapolis  &  Eastern  Traction 
Company,  so  that  some  day  through  service  can  he  maintained 
from  Richmond  to  Indianapolis.  A  branch  line  will  be  run  south 
from  Cambridge  City  to  Milton,  two  miles,  and  possibly  also  to 
Conncrsville,  eight  miles. 

E.  B.  (ninn.  superintendent,  is  now  actively  pushing  the  business 
of  securing  excursion  parties  to  Glen  Miller  Park,  at  Richmond. 
This  park  is  owned  by  the  city  of  Richmond,  Mr.  Gunn  is  ad- 
vertising it  extensively  for  the  sake  of  the  excursion  business 
which  it  attracts  from  other  towns,  and  has  issued  a  handsome 
booklet  entitled  "Scenes  from  Glen  Miller  Park."  which  it  w-rll 
illustrated  with  fine  half-lone  engravings,  and  most  effectively 
sets  forth  the  attractiveness  of  this  beautiful  tract  of  over  200 
acres.  The  park  being  large  and  well  appointed,  and  offering  a 
great  diversity  in  the  way  of  scenery  and  amusement,  is  the 
favorite  place  for  picnic  parties  and  excursions  from  neighbor. »g 
cities,  Mr.  Gunn  is  sending  oui  these  booklets  to  prominent 
members  of  churches,  societies,  colleges  an.l  business  enterprise*, 
which  are  likely  to  have  a  picnic  or  outing  some  time  during  tin- 
season,  Mr,  Gunn  says  that  two  or  three  excursions  a  week  come 
to  Richmond  from  outside  towns.  Richmond  is  40  miles  west  .11 
Dayton,  68  miles  east  of  Indianapolis,  and  70  miles  ironi  Cin- 
cinnati. Mr.  Ounn  has  always  been  active  in  pushing  this  class  oi 
business.  He  did  much  in  that  line  at  Lafayette  before  going  to 
Richmond. 



Holiday  Accidents 

The  record  of  holiday  accidents  is  a  startling  one,  and  again 
must  call  attention  to  (he  necessity  of  more  care  in  the  operation 
of  cars,  especially  cars  on  suburban  and  interurban  line*,  where 
high  speed  is  made.  From  Glovcrsvillc,  N.  Y.,  New  Castle,  Pa., 
and  Boulder,  Col.,  come  tales  of  terrible  accident!  in  which  many 
lives  were  lost  and  scores  of  people  were  injured. 

At  Glovcrsvillc  a  wreck,  which  occurred  on  the  Mountain  Lake 
Railroad,  resulted  in  the  death  of  thirteen  person*,  while  some 
thirty-three  person*  are  known  to  have  been  injured.  In  this 
accident  the  bodies  of  many  of  (he  victim*  were  rriubcd  and 
maimed  beyond  recognition.  The  accident,  it  is  said,  was  caused 
by  a  combination  baggage  and  passenger  car,  returning  from  a 
summer  resort  four  miles  away,  getting  away  from  the  motorman 
and  rushing  down  the  mountain  side  at  terrific  speed.  The  brakes 
are  said  to  have  refused  to  work,  and  at  the  end  of  the  grade  the 


heavy  car  crashed  into  a  loaded  open  car  also  descending  the 
mountain.  The  latter  was  hurled  from  the  track  and  turned  on  its 
side,  more  than  50  per  cent  of  the  passengers  being  injured. 
Those  who  were  pinned  directly  under  the  cars  were  crushed  to 
death.  The  combination  car  also  left  the  Hack  and  turned  on  its 
side. 

The  accident  al  New  Castle  happened  011  the  Pennsylvania  & 
Mahoning  Valley  Railway,  and  one  man  was  killed,  one  fatally 
injured  and  more  than  a  score  were  seriously  injured.  In  (his 
accident  two  cars,  each  carrying  about  100  persons,  crashed  to- 
gether on  a  curve  near  Hdinburg,  four  miles  west  of  New  Castle. 

In  an  accident  at  Boulder  one  woman  was  killed  and  twenty 
persons  injured.  In  this  accident  two  heavily  loaded  cars,  running 
as  a  train,  rushed  down  a  hill  with  tremendous  velocity,  overturn- 
ing at  a  bend  in  the  track. 

—  «♦<  

A  Cheap  and  Durable  Cattle  Guard 

Oitllc  guards  are  becoming  a  subject  of  increasing  interest  to 
electric  interurban  lines  which  are  now  generally  built  on  a  private 
right  of  way.  Since  the  abandonment  by  steam  roads  of  the  old 
style  pit  cattle  guard,  which  was  expensive  to  construct  and  main- 
tain, and  introduced  an  objectionable  break  in  the  continuity  of 
the  roadbed,  in:iny  patented  forms  of  guards,  intended  to  lie  on 
lop  of  Ihe  lie*,  have  been  introduced,  one  of  which  combining 
simplicity  and  cheapness  is  the  "Climax"  guard,  which  is  made  of 
sections  of  vitrified  clay.  A  photograph  of  one  of  these  guards  is  re- 
produced herewith  The  sections  from  which  a  guard  is  made  up  an- 
il in*  long.  8'  i  ins  »  Mt  and  1 1 1  ins.  high  F.ach  piece  is  of  inverted 
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\V  form,  Ihe  walls  of  which  are  Ijrj  ins  thick.  The  sections  are  made 
2  fi.  long  to  exactly  bridge  the  space  between  two  ties,  and  they  rest 
directly  on  the  tics.  For  each  8  fi.  x  8  ft.  guard  there  arc  40  blocks 
or  sections.  A  wood  strip  is  laid  around  the  guard  10  hold  the 
section*  in  place,  and  their  weight  is  sufficient  lo  hold  them  down 
without  other  fastening.  Among  Ihe  numerous  advantages  urged 
for  this  guard  are  that  it  is  made  of  a  material  that  the  weather 
has  no  effect  upon,  it  is  handsome  in  appearance,  never  needs  paint- 
ing, cannot  burn,  is  free  from  accumulations  of  snow  and  din, 
allows  no  weeds  to  grow  through  it;  it  cannot  injure  employees 
crossing  over  it.  and  stands  the  chance  of  least  financial  damage 
from  low  brake  beams  or  wrecks.  This  is  a  comparatively  new- 
guard,  but  is  finding  ready  adoption  upon  both  steam  and  electric 
roads.  The  new  Aurora,  Elgin  &  Chicago  Railway  is  using  these 
exclusively,  having  ordered  over  700.  They  have  also  been  adopted 
by  the  Western  Ohio  Traction  Company,  the  Cleveland,  Klyria  & 
Western,  and  the  Chicago  &  Milwaukee  Electric  Railroad.  This 
guard  is  made  by  the  Climax  Slock  Guard  Company,  of  Mar- 
quette Building,  Chicago, 

 »♦«  

For  computing  ihe  heating  surface  required  in  feed-water  heaters 
one  of  the  manufacturers  of  such  apparatus  says  that,  knowing  ihe 
amount  of  feed-water  and  assuming  that  there  is  sufficient  steam 
for  the  work,  a  quick  rule  is  1o  divide  the  number  i>f  pounds  of 
feed-water  used  per  hour  by  100  for  copper.  00  for  brass,  and  no 
for  iron  coils.  The  quotient  will  represent  the  required  dumber  of 
square  feet  of  heating  surface.  This  method  of  calculation  applies 
particularly  to  the  coil  type  of  heater,  and  it  give*  sufficiently  ac- 
curate result*  within  the  limits  of  ordinary  practice.  In  olher  types 
of  heaters,  where  the  circulation  of  the  water  may  lie  less  rapid,  a 
larger  amount  of  heating  surface  must  be  employed  in  order  to 
obtain  the  same  results.  This  rule  is  given  in  some  recent  literature 
on  the  subject  issued  by  the  Whitlock  Coil  Pipe  Company,  Hart 
ford,  Conn, 
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The  Cleveland,  KUria  &  Western  Railway  in  affording  the  means 
(or  carrying  on  an  interesting  trade  war  be) wren  the  metchants  oi 
the  thriving  town*  of  Wellington  anj  Obcrlm.  The  towni  are 
g  mile*  apart,  ami  before  the  building  oi  the  mad  there  was  little 
rivalry  between  them.  Now,  the  competition  is  intense.  Ubernn 
merchants  started  the  tight  by  buying  car  tickets  and  offering  them 
to  the  Wellinglon  shoppers  on  Saturday  evening*  for  10  cents  a 
round  trip.  I-a»l  week  Wellington  merchants  retaliated  by  fur- 
nishing free  transportation  to  all  Obcrlm  residents  who  would 
cine  to  Wellington  for  their  Saturday  evening  trading.  Now 
the  Obcrlm  people  have  gone  one  lietter  and  have  placarded  Well- 
ington with  posters,  announcing  free  transportation,  free  ice  cream 
and  free  band  concert  for  Saturday  evening  The  railway  company 
is  offering  inducement*  to  both  parlies  to  continue  the  light. 


It  is  a  matter  of  common  knowledge  llial  the  United  States  Navy 
has  furnished  many  brilliant  engineers  for  the  street  railway  field, 
and  now  it  seems  as  if  the  trolley  companies  were  getting  many  good 
men  from  the  forecastle  for  the  from  platform.  It  is  explained  that 
tbc  training  of  the  ordinary  sailor  of  to  day  makes  htm  familial 
with  the  use  of  simple  electrical  apparatus,  and  his  drilling  i»  of 
utmost  importance  in  the  matter  of  discipline  and  subordination 
He  knows  how  to  obey  orders  often  a  difficult  thing  in  teach  the 
ordinary  landsman — he  does  not  get  "rattled"  in  emergencies,  ami 
he  is  rcspectiul  in  his  demeanor  towards  his  superiors  and  the 
public.  The  inducements  to  stay  in  the  navy,  il  is  explained,  cannot 
Compete  with  the  opportunities  of  advancement  presented  to  the 
street  car  employee  which  enable  him  to  marry  and  settle  down  and 
enjoy  a  home  with  living  wages  to  keep  it  going 


A  certain  street  railway  company  operating  in  one  of  the  large 
cities  in  the  W'c>t  has  olfered,  in  order  that  it  may  "get  out  ot 
politics" — that  is,  in  order  that  it  may  escape  the  oclopus-like 
giasp  and  harassmcnts  of  ambitious  office-holders— to  guarantee 
the  City  in  which  it  Operate!  $00,000  for  the  first  year,  and  Stoo.ooo 
each  year  thereafter  during  the  life  of  a  twenty-year  renewal  of  its 
franchises.  The  direct  offer  is  8  per  cent  of  its  gross  receipts  in 
return  for  a  renewal  of  its  franchise  and  an  abatement  of  all  Stale, 
county  and  city  taxev  However,  Ihe  company  guarantees  that  the 
payments  shall  nut  be  less  than  the  amounts  named.  The  company 
in  question  has  lor  a  long  time  desired  to  make  extensions  to  belter 
its  service,  and  to  enlarge  its  earning  capacity  as  well  as  its  useful 
ness  and  convenience  to  the  public  Hut  it  has  Ken  unable  to  do 
■  his,  lor  on  every  hand  and  at  every  turn  il  has  been  confronted  bj 
ihe  lv»«llcrs  who  have  thus  far  thwarted  advancement  Tired  of 
appealing  lo  the  city  authorities  for  the  privileges  that  would  alike 
result  in  lietutil  to  the  city  and  the  company,  tl  has  laid  its  case 
Ik  fore  the  people,  with  all  the  ev  idence.  The  politicians,  we  are 
told,  are  panic-stricken  and  distressed. 


I  he  recent  remarkable  mortality  among  the  children  of  Brooklyn 
has  attracted  the  attention  of  the  physicians  of  that  city,  as  the 
death  rate  among  those  under  four  years  of  age  has  In-en  for  some 
time  about  double  that  of  children  of  the  same  age  in  New  York 
As  might  have  been  expected  such  a  sinking  disproportion 
as  this,  showing,  as  it  dors,  some  local  cause,  should  result  in  an 
investigation  by  a  committee  of  physicians  of  the  city;  but  of  the 
three  separate  causes  contributing  to  this  excessive  mortality,  who 
would  have  expected  lo  find  among  them  the  trolley  car?  Such 
is  the  case,  though  Hail  water,  impure  milk  and  long  rides 
in  opm  trolley  cars  arc  the  causes  mentioned  in  the  committee's 
riport  It  would  seem  that  Brooklyn  mothers,  clad  in  the 
diaphanous  waists  that  have  become  Ml  popular  for  summer 
wear,  have  forgotten  that  this  kind  of  clothing  is  not  the  proper 
thing  for  a  child  sensitive  to  the  cool  brecies  that  are  created  by 
the  rapidly  moving  car,  and  the  physicians  say  that  when  thus 
scantily  clad  and  taken  lor  a  trolley  ride  the  child's  body  cools  nff 
too  rapidly,  and  with  disastrous  effects.  The  practice  of  trollcy- 
riiling  is  particularly  pleasant  in  summer,  and  is  tiencficial  to  all, 
but  the  children  should  lie  properly  protected,  however  scantily 
clad  the  mothers  may  desire  to  go  about 


Down  in  South  Africa  street  railway  matters  have  been  in  a 
bad  way  for  some  tunc,  hut  now  the  prospects  are  greatly  improved, 
and  it  is  quite  probable  that  considerable  construction  work  will  be 
undertaken  as  soon  as  normal  conditions  are  restored.  The  situa- 
tion in  Pretoria,  as  outlined  by  an  officer  of  the  local  traction  com- 
pany in  a  letter  to  the  Sikkkt  Railway  Joi  rnal.  may  he  taken 
as  a  fair  example  of  the  general  condition  that  prevails.  "Owing 
lo  the  war  and  the  restrictions  of  martial  law,"  says  this  corre- 


-|K,ndeiit,  "we  have  been  unable  to  resume  working  operations. 
Ihe  trams  were  kept  running  until  the  British  occupation  of  Prc- 
loria,  when  the  Hosts  seized  all  our  horses,  and  since  then  the  com- 
pany's premi-es  have  been  occupied  by  the  military  and  police. 
We  trust,  however,  now  that  peace  has  been  declared,  that  opera- 
tions will  stK>n  Ik-  resinned,  though  as  the  government  has  not  yet 
made  any  intimation  as  to  the  result  of  the  Conccs-tons  Commis- 
sions report,  no  definite  decision  has  been  reached  by  our  board 
No  additions  lo  the  line  have  been  made,  and  it  is  still  only  fitted 
for  animal  traction,  though  at  the  time  of  construction  the  road 
itself  was  laid  for  electric  working.  Heavy  rails,  Ht  lbs.,  were 
used  and  were  electrically  Ixmded.  If  our  concession  is  confirmed 
by  the  government  there  is  no  doubt  that  the  system  will  speedily 
he  converted  to  an  electric  one  We  arc  gathering  information  so 
as  to  enable  us  to  make  the  change  with  as  little  delay  as  possible 
and  to  ensure  the  use  of  the  best  and  latest  improvements,  though 
in  all  probability  we  shall  again  restart  with  the  old  horse  service, 
pending  the  arrival  of  the  necessary  plant." 

 ♦♦♦  — 

Trolley  Conductor  an  Aid  to  Justice 


I  In  telegraph,  submarine  cable  and  telephone  liavc  long  been 
recognised  as  marvelously  efficient  aids  to  justice,  but  these  agencies 
were  rivalled  in  Boston  last  week  by  an  electric  car.  which,  com- 
bined with  ihe  coolness  of  a  conductor,  Ernest  S.  Johnson,  oi  the 
Kast  Milton  line  of  the  Old  Colony  Street  Railway  Company,  re- 
sulted in  the  capture  of  an  escaping  murderer.  The  man  was  wanted 
for  shooting  his  mother  and  sister,  and  had  fled  lo  the  Lawrence 
Woutfa  in  Dorchester  after  commuting  the  crime  with  a  posse  of 
about  I .vi  men  on  his  trail,  thoroughly  scouring  Franklin  I'ark  and 
adjacent  territory.  Conductor  Johnson  is  a  college  student,  who  runs 
■i  ear  in  the  summer.  On  the  run  from  Mast  Milton  to  Milt  Off  Lower 
Mills  the  conductor  saw  a  man  run  out  of  a  swamp  on  keedsdale 
Ht  ad  and  jump  on  the  car  while  it  was  g..ing  at  full  speed  Johnson 
went  forward  to  point  out  the  danger  of  boarding  a  ear  at  such 
high  speed,  and  the  paMcngCf  held  out  a  $->  bill,  requesting  the  con- 
ductor to  keep  Ihe  change  and  remain  ipiiet,  as  he  had  no  more  use 
lor  the  money,  because  he  was  going  to  buy  poison  and  end  his 
life.  W  illi  the  exercise  of  tact  and  coolness  the  conductor  kept  the 
man  on  the  car  until  a  drug  store  at  Pierce  Square  was  reached,  to 
which  he  directed  the  murderer  as  a  good  place  to  buy  the  poison 
Johnson  then  stopped  the  ear  and  ran  around  the  corner  for  a 
patrolman,  hut  none  was  in  sight,  and  as  the  murderer  came  out  of 
the  drug  store,  having  l>cen  refused  poison,  the  plucky  conductor 
walked  with  him  to  the  Dorchester  Avenue  car  house  of  the 
Boston  Elevated  Railway  Company,  and  there  turned  him  over 
to  a  police  officer  The  conductor's  coolness  in  emergency  furnishes 
one  more  example  of  the  ability  of  street  railway  employees  to 
keep  their  heads  in  the  face  of  sudden  and  trying  situations. 

 »♦«  

New  Publication* 

Alternating  Current  Machines,  by  Samuel  Sheldon.  A.M..  Ph.D.. 
and  I lobarl  Mason.  B  S,  E  E  .  265  |iagrs  Illustrated  Price 
$J  50,  Published  by  D  Van  Nostrand  Company.  New  York, 
long, 

This  volume  is  a  companion  to  "Direct-Current  Machines"  and 
(onus  the  second  part  of  the  series  on  "Dynamo  Electric  Ma- 
chinery. Its  Construction.  Design  and  Operation."  which  the  au- 
thors have  written.  While  primarily  intended  as  a  text  book  to 
be  used  in  connection  with  class  room  instruction,  the  logical 
arrangement  and  clear  explanations  make  the  text  readily  ttnder- 
sioikI  by  all  who  have  a  grounding  in  thr  ordinary  mathematics 
essential  to  engineering  calculations  This  feature  of  the  book 
renders  it  of  particular  service  to  electrical,  civil,  mechanical  or 
hydraulic  engineers,  who,  while  familiar  with  direct-current  work, 
have  not  that  proficiency  in  alternating-current  calculations  that 
is  at  present  necessary  in  almost  all  undertaking*,  and  the  first 
four  chapters  give  many  of  the  simpler  ways  of  explaining  alter- 
nating-current  phenomena  and  solving  problems  resulting  there- 
from. The  remainder  of  ihe  book  describes  the  principles,  con- 
struction, operation  and  testing  of  the  various  types  of  alter- 
nators, transformers,  motors,  rotary-converter*,  etc.,  at  well  as 
giving  one  chapter  to  high  tension  work  as  found  in  modem 
power  transmission.  While  the  subject  of  alternating-currents 
tan.  by  no  means,  be  thoroughly  covered  in  a  book  of  this  »«ie. 
the  condensed,  lucid  explanations  which  are  given  has  enabled 
the  authors  lo  compile  most  of  the  more  useful  data  required  in 
ordinary  practice,  and  the  brevity  of  the  text  enables  the  reader 
to  refer  to  exactly  what  he  wants  without  having  to  search  for  il 
among  a  mass  of  irrelevant  or  elementary  matter. 
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Some  New  Open  Cms 

The  St.  Lawrence  International  Electric  Railway  St  Land  Com- 
pany of  Redwood,  'New  York,  has  recently  purchased  from  the  John 
Stephenson  Company.  Elizabeth,  N.  J.,  a  number  of  fourtecn-bench 
open  cars,  one  of  which  is  shown  in  the  illustration  accompanying 
this  article.  The  car*  measure  almut  41  ft.  over  the  buffer-.  They 
an-  7  ft  7  in*,  wide  at  the  posts,  and  the  height  is  0  ft.  There  are 
hulk-head*  at  each  end  with  three  drop  sash,  which  are  protected 
On  the  out  Milt-  hy  three  lur  window  guard*  of  hrnnrc.  The  floor 
fount  of  the  car  i«  *trong  and  stiff,  the  side  sill*  being  of  yellow 
pine  and  plated  with  J^-in.  steel.  The  other  portions  arc  of  oak.  a* 
arc  the  crown  piece*.  The  ImHler*  are  of  iron,  of  the  Meant  car 
type.     The  monitor  or  raided  deck  ha*  eleven  ventilator  sa*h 


Elevated  Railway  Car  Built  by  the  Brooklyn  Rapid 
Transit  Company. 


The  accompanying  illustrations  show  a  car  which  has  recently 
been  COft*trttCted  at  the  Ka*l  New  York  shop*  of  the  Hrooklyn 
Rapid  Transit  Company.  This  car  is  one  of  the  standard  elevated 
trail  cars  used  in  the  elevated  scrucc  in  Brooklyn,  and  was  built 
entirely  with  the  facilities  at  the  di-po-al  of  employers  in  the  rrnii' 
pany's  shop*.  The  car  was  limit  on  the  remains  oi  one  of  the  car- 
destroyed  in  the  fire  which  occurred  at  the  Thirty-Sixth  Street 
yard-  Ja-t  February,  when  everything  was  di-lroviil  except  the 
Irurk*  and  some  other  metal  portions  of  the  con-trnction.  A-  will 
It  *een  from  the  illustration*,  Isvtti  the  interior  and  exterior  of  the 


A  HANDSOME  OPEN  CAR. 


on  each  side  and  two  at  the  ends.  The  bonnets  are  of  the  standard 
street  car  form,  with  iron  support*  and  iron  molding-  and  trol- 
ley-rope guides.  The  brackets  arc  of  malleable  iron. 

The  cars  have  ten  reversible  back  scats  and  four  stationary  scats 
placed  against  the  bulkheads.  All  the  seal*  arr  of  ash  slat-,  the 
reversible  seats  having  spindle  backs.  The  car  will  ea-ily  seat 
seventy  persons,  the  width  being  somewhat  more  than  usual.  With 
a  little  crowding  it  would  not  he  difficult  to  find  space  for  righry 
four  pfrtOnfi  i»  the  seats.  The  seat*  are  finished  with  the  Stephcn- 
patent  diagonal  comer  seat  end  panels  'Ihis  panel  make-  a  neat 
-eat  end.  and  a  very  strong  post  connection  Furthermore,  th« 
diagonal  corner  give*  a  wide  space  al  entrance,  greatly  reducing 
accidents  while  it  incrca-cs  the  comfort  of  the  pa-scngers.  Ah 
the  openings  are  furnished  with  spring  roller  curtain*,  which  corny 
all  the  way  to  the  Hoor.  The  form  of  the  panels  is  -uch  as  to  pre 
Kent  any  sticking  or  catching  at  the  end*  of  the  scats,  thus  pre- 
venting wear.  A*  the  posts  of  the  car  are  somewhat  straigliici 
than  usual,  panels  in  this  Construction  make  a  particularly  stift 
connection.  A  guard  rail  1*  provided  on  both  sides  of  the  car 
-hding  within  the  hickory  grab  handles. 

One  unusual  feature  found  in  these  cars  i-  the  placing  of  the 
register  cord  under  the  water  table.  The  bell  cord  is  placed  inside. 
The  car-  arc  mounted  on  the  Stephenson  No.  20  trucks,  having  a 
.(•ft.  10-in.  wheel  base  and  33-ia.  wheels.  The  truck-  are  spaced 
at  ft  from  center  to  center.  These  trucks  were  adopted  on  account 
of  the  ease  with  which  they  rule,  and  their  strength  a*  well  as  the 
-mall  amount  of  power  which  they  require  for  propulsion  The 
folding  steps  extend  the  whole  length  of  the  cars  and  arc  carried 
on  an  improved  style  of  hanger.  The  toe  board  is  *o  carried  as  to 
give  ¥i  in.  additional  width  to  the  step,  while  at  the  -aim-  time  it 
is  flush  with  the  hanger-. 

The  cars  arc  handsomely  painted  in  yellow  and  dark  green,  re 
licved  by  gold  striping.    They  have  box  signs  on  the  sides  of  the 
roof  and  on  the  hoods.    Taken  all  together  they  are  neat  and 
stylish  cars,  extremely  well  adapted  to  the  service  in  which  they  arc- 
to  lie  placed.  ^ 

The  employees  of  the  Virginia  Passenger  &  Power  Company 
controlling  all  the  street  railway  line*  of  Richmond,  went  on 
■trtfce  on  July  id-  The  trouble  between  the  men  and  the  company  i- 
over  the  question  of  wages.  The  original  proposition  of  the  men 
was  for  30  cents  an  hour  and  a  nine-hour  day.  but  this  has  been 
modified  10  »  cents  an  hour  for  motormcn  and  19  cents  for  con- 
ductors. 


car  are  fully  up  in  1  he  -landard  of  hni-h  to  any  car-  in  Use  on  tlu- 
road  The  car  1-  47  ft.  o,  111-.  over  all.  the  body  lieing  jt>  ft  5  in- 
long  The  height  from  the  head  of  the  rail  to  the  nu>f  of  the  car 
1-  [-•  ft.  t  in--,  and  the  height  of  the  platform  is  ,»  ft.  T  t  in-. 
The  width  of  the  car  over  all  i-  8  ft.  10  ins. 


INTHKIOR  BROOKLYN  ELEVATED  CAR. 

The  car  is  fitted  with  Hale  &  Kilburn  longitudinal  cane  seat- 
All  the  interior  woodwork  i-  of  cherry,  which  give-  a  fine  fini-h  to 
the  car,  and  the  bra—  trimming-  are  all  new.  The  racks  for  ad- 
vertising signs,  a-  -ecu.  are  placed  more  out  of  the  way  than  i* 
eii-tomary,  although  the  adverti-meiil-  are  as  clearly  lead  as  when 
extending  further  down  <>n  the  side*  of  the  car.  The  appearance  of 
the  car  1-  greatly  improved  hy  the  arrangement  -hnwn.  as  it  give- 
a  much  richer  appearance  above  the  window*. 

The  shops  in  which  this  car  was  constructed,  and  which  are  in. 
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Jiarge  of  Master  Mechanic  A.  J.  Wilson,  are  situated  near  the 
Kail  New  York  Loop.  A  number  of  new  tools  have  recently 
beta  added  to  their  equipment,  and  while  the  facilities  arc  not  yet 
as  great  as  the  requirements  of  the  service  might  indicate,  the  wurk 
done  in  the  shops  is  of  the  very  highest  order.  Under  the  former 
ixdicy  of  the  company,  this  was  one  of  the  auxiliary  shops,  which 
were  under  the  control  of  the  superintendent  of  equipment,  whole 
othec  was  located  in  the  main  surface  shops  at  Fifty-Second  Street 
and  Second  Avenue,  hut  since  recent  change*  have  been  made  in  the 
organization  the  elevated  shops  are  now  distinct.  It  is  possible, 
therefore,  that  many  additions  may  be  made  to  them  in  the  near 
future.  A  striking  feature  of  the  department  is  the  traveling  crane 
shown  in  the  accompanying  illustration     This  crane  ants  eon- 


moved,  have  a  capacity  of  8.000  lbs.  each.  Since  the  construction  of 
this  crane,  ten  5000-lb.  motors  have  been  unloaded  in  one  hour  with 
ease,  whereas  previously  it  was  not  only  a  very  lengthy,  but  a  very 
difficult  operation  to  receive  heavy  apparatus  t>f  this  kind  at  the 

shop. 

>♦«  

London  Letter 

(From  Our  Regular  Corresfondtnl  ) 

The  scheme  of  the  London  County  Council  for  tramways  on  the 
embankment  was  vigorously  attacked  this  month  in  the  House  ol 


ELEVATED  CAR  BUILT  IN  REPAIR  SHOPS 


strutted  at  the  shops  from  designs  made  by  Master  Mechanic  Wil- 
son, and  it  has  proved  of  great  value  in  handling  the  heavy  ma- 
terials which  are  shipped  to  the  yard.  The  illustration  shows  it 
supporting  a  Brill  ij-V.  truck,  and  a  150-hp  Wcstinghouse  motor, 
and  indicates  the  ease  with  which  these  heavy  parts  of  the  rolling 
>iock  can  be  unloaded  from  ihe  cars  used  in  transporting  them 
to  the  shop»    The  crane  i»  about  lK  ft   high,  and  it  1-  22  ft.  wide 


TRAVELING  OVERHEAD  CRANE  IN  YARD 

'Ihe  wheels  upon  which  it  is  mounted  are  old  elevated  car  wheel* 
which  teyo  been  pressed  upon  short  axles  and  Irued  up  in  the 
lathe.  The  journals  are  carried  on  the  under  side  of  ihe  lowci 
beam  of  the  crane.  The  upright*  are  nl  wood,  mortised  into  ihe 
lower  beam  and  strengthened  by  half-imb  plates  bent  at  an  angle  to 
fit  ihe  joint,  and  Udlii]  i«>  both  piece*  The  top  of  ihe  uprights 
which  support  the  huVKOMal  I-beam  are  mortised  so  that  they  sup 
port  ihe  beam  on  both  the  top  ami  bottom  flanges.  The  entire 
construction,  therefore,  is  very  rigid,  although  it  is  light  enough  to 
he  easily  pushed  along  on  the  track  by  ihe  workmen.  The  differ- 
ential pulley  blocks  which  arc  used  for  hoisting  the  apparatus  to  be 


Commons,  but  managed  to  emerge  from  the  ordeal  successfully. 
It  is  proposed  to  connect  with  the  shallow  underground  tramway 
from  Theobald's  Road  under  the  new  Holborn  and  Strand  thor- 
oughfare, passing  under  the  Strand  and  emerging  on  the  em- 
bankment at  Waterloo  Bridge.  It  is  generally  believed,  also,  that 
this  scheme  will  connect  the  southern  tramways  by  means  of  the 
bridges,  although  no  powers  to  that  effect  have  yet  been  sought 
by  the  London  County  Council. 

The  London  United  Tramways 
Company  has  at  present  a  bill  in 
Parliament  by  which  power  is  sought 
to  construct  tramways  in  Richmond. 
Barnes,  Mortlake.  Hammersmith. 
Maiden.  Wimbledon  and  other  places 
by  which  their  already  extensive  sys- 
tem in  the  west  i>(  London  will  be 
very  much  increased  As  this  com- 
pany has  thrown  in  its  lot  with  the 
Morgan  group  of  underground  lubes, 
it  will  be  seen  that  (he  ramifications  of 
the  whole  system,  from  the  extreme 
northeast  of  London  to  the  extreme 
southwest,  will  he  most  thorough  and 
complete. 

A  company  is  being  promoted  foi 
the  purpose  of  building  an  electric 
railway  from  the  city  to  Rcigate  and 
Kedhill.  and  it  is  understood  thai  it 
intends  to  have  its  terminus  at  the 
monument.  The  route  which  will  be 
followed  will  pass  Brixton.  Strcathatn. 
N'orbury.  Croydon.  Worlingham  and 
Catcrham 

The  new  Stewart  Street  station  of 
the  Manchester  Corporation  has  now 
been  iormally  opened,  though  much 
of  ihe  machinery  has  yet  to  be  in- 
stalled.   The  present  installation  in  this  building  consisls  of 
about   15.000  hp,  for  which   Dr.  Kennedy  was  the  consulting 
<  ngineer,  and  a  further  u.ooo  hp  will  soon  be  installed  under 
the  scheme  promoted  by  G   F.  Metger,  ihe  corporation  elec- 
trical engineer.    The  service  of  electric  cars  to  Stockport  and 
Belle  Vue  has  now  been  opened.  This  marks  another  stage  toward 
the  completion  of  the  vast  scheme  which  ihe  committee  has  for- 
mulated and  intends  to  carry  out.   Both  Belle  Vue  and  Stockport 
will  be  reached  in  about  half  the  time  taken  by  the  horse  cars, 
and  by  business  men  especially  the  change  will  be  welcomed. 
The  Halifax  Town  Council  has  sanctioned  the  construction  of 
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an  extension  of  their  line»  to  the  outlying  town  of  Sowerby 
Bridge.  The  work  has  already  been  commenced.  The  Town 
Council  endeavored  to  proceed  with  this  branch  of  their  system 
more  than  two  years  ago,  but  were  vigorously  opposed  by  the 
shopkeepers  of  Sowerby  Bridge.  Now  the  inhabitants  of  Sowerby 
Bridge  have  petitioned  the  corporation  to  carry  out  the  extension 
as  suon  as  possible,  and  the  necessary  powers  were  included  in 
the  Halifax  Parliamentary  bill  which  recently  passed  the  House 
of  Commons  committee.  This  will  undoubtedly  be  a  valuable 
line  both  for  Halifax  and  Sowerby  Bridge,  and  shows 
the  usefulness  of  foolish  opposition  to  such  an  ex- 
tension by  a  few  interested  people. 

Aiter  a  delay  of  about  two  years  the  Board  of  Trade  has  at  last 
confirmed  the  Swansea  Light  Railway  order,  an.]  we  presume 
there  will  now  be  no  further  obstacle  raised  to  the  carrying  out 
of  the  needed  tramway  extensions  in  the  town  and  district.  The 
object  of  the  order  is  to  effect  extensions  (1)  to  Brynmill,  (2)  up 
Walter  Road  to  Skctty.  (3)  to  Ynisforgan  from  Morriston.  (4)  to 
Kforestfach  from  Cwmbwrla,  (5)  from  Quay  I'arade  to  St. 
Thomas,  while  there  arc  various  connections  also  authorized. 

The  financial  year  of  the  Aberdeen  Corporation  tramway,  just 
closed,  shows  very  satisfactory  remits  The  total  receipts  for  the 
twelve  months  amounted  In  about  £37.000,  an  increase  of  nearly 
£2X23  over  the  returns  for  the  preceding  year.  The  actual  ex- 
penditure is  not  yet  known,  but  it  is  believed  that  there  will  be  a 
substantial  credit  balance.  The  whole  of  the-  routes  have  now 
been  electrically  equipped,  the  last  oi  the  horse  cars  having  been 


James  Ross,  of  Montreal,  chairman  of  the  City  of  Birmingham 
Tramways  Company,  has  sold  his  interest  in  that  concern  to  the 
British  Electric  Traction  Company.  Mr.  Ross  held,  in  conjunc- 
tion with  his  son,  3*7-*7  ordinary  shares  out  of  a  total  of  60,000. 
so  that  the  Electric  Traction  Company  acquire  a  controlling  in- 
terest. The  company  already  own  a  network  of  lines  in  the  back 
country,  and  the  purchase  of  the  Birmingham  tramways  will  com- 
plete their  system.  The  corporation  was  pledged  to  municipal- 
iration  on  the  expiring  of  the  lease,  but  it  is  stated  that  an  effort 
will  be  made  to  get  them  to  depart  from  that  policy  on  the  basis 
of  the  Electric  Traction  Company  paying  an  annual  sum  toward 
the  rates. 

The  scheme  for  connecting  Burton  and  Ashby  dc  la  Zouch  and 
the  intermediate  and  populous  village*  with  a  light  railway  is  be- 
ing revived.  The  Midland  Railway  Company  has  stepped  in 
again  as  promoters  of  an  almost  identical  scheme.  The  gage  of 
the  proposed  railway  is  to  be  3  ft.  6  ins.  and  the  motive  power 
optional,  but  it  is  believed  electricity  will  be  used, 

The  St  Helens  Electricity  Works,  which  supply  current  for 
lighting  and  power  and  also  for  the  electric  tramways,  last  year 
produced  electricity  at  the  lowest  cost  in  the  kingdom,  but  have 
even  done  better  this  year,  due  in  some  measure  to  the  fact  that 
a  considerable  portion  of  power  is  obtained  from  the  refuse  de- 
structor. The  works  cost  for  the  production  of  electricity  is  this 
year  .6.sd.  per  unit,  against  .8jd  .  a  reduction  of  20  per  cent,  and 
the  total  cost  l.OJ,d.  per  unit,  against  i.tSd..  a  reduction  of  10  pet 
cent. 

A  special  meeting  of  the  Heywood  Town  Counril  was  held  re- 
cently for  the  purpose  of  sealing  the  agreement  with  regard  to  the 
prrchase  of  the  Bury.  Rochdale  &  Heywood  tramway  under- 
taking. The  agreement  related  to  a  joint  contract  bring  entered 
into  between  Heywood,  Bury,  Rochdale,  Littleborough,  Royton 
and  Unsworth  for  the  acquisition  of  the  tramways  on  a  common 
date,  and  appointing  James  Moore,  Jr.,  of  Edinburgh,  valuer.  It 
was  urged  that  joint  acquisition  would  be  more  advantageous  than 
t«parate  action.    The  agreement  was  scaled. 

At  a  special  meeting  of  the  Maidstone  Urban  District  Council 
a  formal  resolution  authormng  application  being  made  to  the 
Light  Railway  Commissioners  under  the  light  railways  act  of 
tSr/i  for  a  provisional  order  for  the  construction  of  a  system  of 
tramways  from  High  Street  to  Harming,  in  accordance  with  the 
scheme  of  Mr.  Scllon.  approved  some  few  weeks  ago.  was  unani- 
mously passed. 

At  Hastings,  the  Town  Council  has  conditionally  approved  a 
scheme  to  construct  an  electric  tramway  system  connecting  the 
island  suburbs  with  the  center  of  the  borough  and  providing  for 
the  laying  of  lines  on  the  sea  front. 

The  financial  year  of  the  Glasgow  Corporation  tramway  depart- 
ment ended  the  last  day  of  May,  and  with  the  advent  of  June  the 
new  table  of  cheaper  fares  was  inaugurated.  Four  half  penny 
Marions  is  now  the  penny  limit— an  arrangement  the  advantage 
cl  which  will  be  seen  when  it  is  stated  that  froir  Argyle  Street  to 
the  center  of  populous  Govan.  from  Queen  Street  right  into  Pat- 
rick, from  Charing  Cross  to  Queen's  Park  or  Pollokshields  and 
from  Argyle  Street  to  Alexandra  Park  or  to  Ibrox  or.e  can  travel 
for  one  penny,  while  to  go  directly  across  the  city  from  Scotstoun 
in  the  far  west  to  Rutherglen  in  the  east  cost  only  three-pence. 


During  the  year  ended  May  31  163,600.000  passengers  were  car- 
ried, as  compared  with  13*557.7*4  last  year.  The  increase  is 
therefore  31,042,276.  The  revenue  for  the  same  period  totals 
£612,794,  as  against  £484,872  last  year,  an  increase  of  £127,922. 

The  Yorkshire  Electric  Power  Company  will  soon  start  work 
on  its  big  power  and  distributing  system.  This  company  has 
an  area  of  tKoo  square  miles  to  serve  and  is  the  latgest  of  the 
power  companies  in  Great  Britain  which  has  been  formed  to 
supply  electricity  in  bulk  to  local  authorities,  factories,  coal  mines, 
etc..  and  for  which  H.  F.  Parshall  is  acting  as  consulting  engineer. 
The  area  broadly  includes  a  larger  population  to  the  square  mile 
than  any  similar  area.  The  idea  underlying  the  formation  of  the 
company  is  that  electric  energy  can  be  generated  very  cheaply, 
owing  to  the  magnitude:  of  the  undertaking,  and  owing  also  to  the 
convenient  location  of  the  generating  station  in  regard  to  the 
supply  of  coal  and  water.  Four  site-*  have  been  scheduled  for 
power  houses,  each  of  which  is  advantageously  situated  for  coal 
and  water  facilities.  Work  will  very  shortly  be  commenced  upon 
the  generating  stations  and  transmitting  -  v. stem  and  sub  stations 
Arrangements  have  already  been  made  lor  supplying  a  large  num- 
ber of  consumers,  and  it  is  expected  that  in  a  very  short  time  the 
total  power  required  will  amount  to  ."50.000  kvv.  The  company  s 
prospectus  says  that  it  is  estimated  that  the  net  profits  will 
amount  to  8  per  cent  011  the  total  outlay  alter  paying  all  expenses, 
including  maintenance,  and  providing  for  a  depreciation  fund; 
and  it  is  further  estimated  that  this  profit  will  be  attained  as  soon 
as  the  capacity  of  the  plant  reaches  50,000  kw. 

There  is  not  much  news  to  report  regarding  the  several  babe 
schemes  for  London,  as  comparatively  little  progress  has  been 
made  in  Parliament  since  the  decision  which  we  published 
last  month.  Meantime  the  District  Railway  Company  is  mak- 
ing rapid  progress  will]  its  enormous  power  house  which  is 
to  be  situated  on  the  banks  of  the  Thames  at  Chelsea,  though 
naturally  somewhat  delayed  by  the  novelty  of  dvsign.  Each  of 
the  four  smoke  stacks  which,  by  the  way.  will  be  even  larger 
than  those  used  for  the  Manhattan  Railway  in  New  York,  will 
have  an  internal  diameter  of  to  it.  It  has  now  been  definitely 
decided  also  to  increan"  the  size  of  the  steam  turbo  generators 
to  5500  kw  instead  of  5000  kw  as  originally  intended,  and  while 
it  is  difficult  to  ascertain  what  guarantee  of  coal  consumption 
has  been  given  it  is  understood  that  it  will  be  well  under  two 
pounds  prr  electrical  hp,  The  space  occupied  by  each  of  the 
eight  turbo-generator  units  will  be  about  12  ft.  by  50  ft.  The 
condensers  for  this  power  house  will  all  be  of  the  vertical  type 
and  have  involved  a  very  interesting  and  difficult  problem  in  en- 
gineering, owing  to  there  being  a  24-ft.  rise  and  fall  of  tide,  par- 
fculars  of  which  we  hope  to  give  in  a  later  issue.  Regarding 
the  rolling  stock  it  has  now  been  definitely  decided  that  each 
carriage  of  the  trains  will  have  three  doors,  one  at  each  end  and 
one  in  the  middle  to  assist  in  the  quick  change  of  passengers  at 
stations  so  as  to  reduce  the  necessary  slop  to  a  minimum.  The 
Brampton  and  Piradilly  tube  which  is  part  of  the  Yerkes  group 
has  now  been  definitely  commenced.  It  will  be  remembered  that 
the  short  section  from  Picadilly  Circus  to  Charing  Cross  was  re- 
fused by  the  Lords  Committee  as  also  the  short  connecting  link 
from  the  southern  end  of  the  Great  Northern  and  Strand  Rail- 
way from  the  Strand  to  the  Temple.  These  little  pieces,  how- 
ever, will  not  militate  against  the  success  of  the  whole  svstetn. 
as  the  tube  from  Picadilly  Circus  to  High  Holhorn  has  been 

granted 

A  very  important  concession  has  also  been  grai.tcd  to  the 
Yerkes  group  of  tube*  in  the  extension  of  the  Charing  Cross.  Eus 
ton  and  Hampstead  Railway  from  Hampstead  to  Goldcrs  Green 
which  will  enable  this  tube  to  come  to  the  surface  at  Golders 
Green,  thereby  allowing  them  to  have  extensive  car  sluds  and 
shunting  facilities,  Had  the  tube  been  arranged  to  stop  at  Hamp 
stead  it  would  have  been  most  inconvenient,  as  at  that  point  it 
would  have  been  at  a  great  depth  under  the  level  of  the  streets. 
With  the  two  smaller  exceptions  mentioned,  all  of  the 
Yerkes  schemes  will  go  through.  The  whole  of  the  Morgan 
group  has  received  the  sanction  of  the  Lords  Committee  with 
the  exception  oi  the  loop  line  from  Shepherd's  Bush  to  Ham- 
mersmith They  have  aUt>  received  the  approval  n>  the  Lo'ds 
Committee  for  the  tube  which  is  to  run  by  exactly  the  same 
route  as  the  Brompton  and  Picadilly  Circus  tube  from  Hyde 
Park  Comer  at  least  as  far  as  PlCSdilly  Circus  or  to  Charing 
Cross  As  the  Brompton  and  Picadilly  tube  before  mentioned  was 
sanctioned  years  ago  and  is  now  in  progress  oi  construction,  it 
will  be  an  extremely  interesting  problem  if  this  second  tube 
passes  the  House  of  Commons  \n  find  out  wheihcr  it  will  be 
possible  to  construct  it  under  the  one  which  is  now  being  made 
The  vibration  question  would  also  be  an  extremely  interesting 
one.  as  it  will  be  difficult  for  any  committee  to  judge  a;  to  which 
of  the  tube  railways  was  causing  any  possible  vibration  troubles 
on  the  surface,  and  adjudicated.  ^ 
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New  Equipment  and  Improved  Schedule  of  the 
Liverpool  Overhead  Railway 


The  importance  of  increased  acceleration  on  electric  railways, 
is  well  shown  by  what  is  being  done  on  the  Liverpool  Overhead 
Railway  by  means  of  a  new  type  of  equipment  supplied  by  Dick, 
Kerr  &  Co.,  Ltd.,  t>(  London.  It  will  be  remembered  that  the 
Liverpool  Overhead  Railway  was  one  of  the  first  elevated  lines  in 
the  world  operated  by  electricity,  and  was  equipped  some  ten  years 
ago.  The  total  length  of  the  line  is  a  little  over  d'/j  miles,  with 
double  track  ami  a  third-rail  feed,  and  a  special  rail  teturn  oper- 
ated by  500  volts  direct  current.  The  trains  are  made  up  of  two 
or  three  cars,  the  larger  trains  weighing  about  fifty-five  tons. 
With  the  old  equipment  the  entire  distance  wa»  run  in  32  iiiin- 


pcrfect  action  of  the  brakes  during  the  retardation  of  the  train. 
The  ncitative  acceleration  reached  4.8  ft.  per  second  per  second 
recorded,  which  is  probably  near  the  practical  limit  in  actual 
service.  The  diagrams  of  current  in  pressure  at  the  motors  are 
recorded  and  are  of  interest  in  determining  the  power  consump- 
tion at  different  pans  of  the  run. 

The  irequent  stopping  of  trains  running  at  high  schedule  Speed 
will  consume  from  130  watts  to  [50  watts  per  ton  mile.  If,  how- 
ever, the  stops  are  far  apart,  the  watts  required  are  from  90  to 
100  per  ton  mile.  In  the  experiments  recorded  the  watts  con- 
sumed were  137  per  ton  mile,  or  about  6.35  kw  per  train  mile  run 
The  results  of  the  new  accelerated  service  are  shown  in  the  fol- 
lowing table.  In  consequence  of  the  successful  issue  of  these 
tests,  the  Liverpool  Overhead  Railway  have  instructed  Dick, 
Kerr  &  Company  to  re-equip  the  whole  oi  the  rolling  stock. 


Wen  including  16  stops,  or  practically  at  a  scheduled  speed  oi 
1-';  .  mites  per  hour.  This  requires  a  minimum  of  14  trams  run- 
ning at  risc-minutc  inters  aU  to  handle  the  11  .it. 

About  twelve  tnoflthf  ago.  however,  it  wa-  decided  to  experi 
uient  with  a  new  equipment  in  order  to  ascertain  what  accelera- 
tion could  be  obtained,  and  Dick,  Kerr  &  Company,  Ltd.,  en- 
tered into  a  guarantt-t-  to  run  the  whole  distance- -including  it 
stop*  of  12  seconds-  in  Jow  minutes;  in  other  words,  to  improve 
the  scheduled  speed  from  miles  to  nearly  19  miles  per  hour. 
The  weight  oi  the  train,  including  154  passengers,  v«as  5s  tons 
A  most  careful  series  of  elaborate  tests  and  trial  runs  were  made 
by  Mr.  Cottirell,  the  cnginccr-in-chicf  of  the  Liverpool  Rail- 
way, assisted  by  Mr.  Mallnck,  and  it  was  clearly  demonstrated 
that  the  new  train  would  make  the  journey  *t>*ity  under  20'j 
minutes.  Acceleration  curves  obtained  from  these  trials  are  given 
on  the  following  page.  From  these  it  will  be  seen  that  the  acceler- 
ation reached  42  it.  per  second  per  second,  or  nearly  three  mill's 
per  hour  per  second,  the  average  acceleration  being  well  over  one 
milr  per  hour  per  second,  thus  enabling  the  train  to  cover  the 
J.  110  ft  between  the  stations  in  little  over  one  minute,  including 
starling  and  stopping.  This  rapid  acceleration  is  possible  owing 
to  the  excellent  commutation  oi  the  motors,  which  will  not  spark 
when  carrying  300  amps,  or  400  amps.;  that  it,  three  01  iour  times 
their  normal  current.  During  the  acceleration  of  the  train  in  the 
series  position  of  ihc  controller,  each  motor  is  carrying  300  amps, 
of  current,  as  shown  by  the  curve.  The  curves  also  show  the 


F.acli  of  the  new  trains  is  to  be  fitted  with  four  100-hp  railway 
motors,  which  arc  designed  by  S.  H.  Short  and  built  at  the 
works  oi  the  English  Electric  Manuiacturing  Company,  Preston. 
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The  pcriorniancc  oi  these  motors  is  shown  in  the  efficiency 
curves  herewith,  these  having  been  made  from  actual  measure- 
ments taken  from  one  of  the  motors  during  the  experimental 
run.  The  efficiency  is  unusually  high,  being  practically  03  per 
cent  at  the  full  load  of  75  kw.  Their  weight  is  4.200  lbs.,  or  only 
42  IIin.  per  hp,  which  is  a  point  of  considerable  importance  in 
keeping  down  the  dead  weight  of  the  train. 

The  new  motors,  in  use  on  the  Liverpool  Overhead  Railway, 
are  completely  enclosed  in  a  cast-steel  shell,  forming  a  fire  and 
waterproof  racing:  this  shell  also  serves  to  form  the  magnetic 
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circuit  of  the  fields  and  to  support  the  armature  and  axle  bear- 
ings. The  only  opening  in  the  motor  casing  is  over  the  com- 
mutator and  brushes;  this  is,  however,  securely  closed  by  a 
hinged  lid  fitted  with  fastenings.  The  motor  frame  is  divided  on 
the  horizontal  plane,  the  upper  half  being  removable,  leaving  the 
lower  half  supported  on  the  car  axles  and  the  nose  suspension. 
In  this  way  the  armature  and  fields  can  be  easily  uncovered  for 
inspection  and  repair,  without  entirely  dismantling  the  motor. 
This  method  of  opening  the  motor  is  just  the  reverse  of  the 
tram-car  motor,  where  the  lower  half  of  the  frame  is  let  down 


LIVERPOOL  RAILWAY  MOTOR 


into  a  pit  for  inspection  of  the  interior,  which  would  not  be  prac- 
tical with  motors  of  such  great  size. 

The  interior  of  the  motor  frame  is  provided  with  iour  laminated 
steel  pole  pieces,  each  with  its  own  field  spool,  held  in  place  by 
large  bolts  passing  through  the  outer  shell.  The  field  spools  arc 
made  of  copper  ribbon,  about  two  inches  wide,  wound  with  as- 
bestos and  mica  strip,  betwern  layers,  and  insulated  outside  with 
mica  and  asbestos  combination  boxes,  held  in  position  by  means 
of  heavy  braided  tape.  The  complete  coils  are  treated  with  a 
water  proofing  insulating  compound  and  thoroughly  baked.  The 
same  number  of  turns  of  copper  ribbon  is  put  on  each  pole,  so 
that  a  perfectly  symmetrical  field  is  produced,  in  which  the  arma- 
ture revolves.  The  armature  is  iron-clad,  the  copper  bars  with 
which  it  is  wound  being  let  into  deep  slots.  Each  coil  in  the 
armature  is  made  with  only  one  turn,  and  without  joints,  except 
at  the  commutator.  The  insulation  of  these  coils  is  also  com- 
posed largely  of  mica  and  asbestos,  treated  with  a  special  insulat- 


ACCELERATION  CURVES 


of  copper,  connecting  it  directly  with  the  brush  holder  supports 
and  main  cables  from  the  controllers. 

The  efficiency  of  the  motor  is  well  over  90  per  cent,  as  .shown 
by  the  characteristic  curves  of  the  machine.  The  temperature 
rise,  after  one  hour's  run  at  full  load,  is  far  below  the  standard  of 
75  degs.  C .  being  as  follows: 


Commutator    55  degs.  C 

Armature    39  degs.  C. 

Fields    57  degs.  C 

Pinion  bearing    14  deps.  C. 

Commutator  bearing    9  degs.  C. 


The  bearing  I  are  all  made  of  the  best  bronze  ami  provided  with 
ImiiIi  oil  and  grease  lubrication     Special  provision  is  made  to 


ARMATURE  OF  MOTOR 


catch  all  the  oil  irom  the  ends  of  the  bearings  and  to  return  it  to 
ihc  wells.  ■  that  it  will  not  be  dropping  on  the  permanent  way. 
"Mic  gears  are  of  east  steel,  with  the  teeth  cut  out  of  the  solid 
casting.  The  pinion  is  of  hammered  machine  »trel  The  gear 
housing  is  ol  malleable  iron,  made  oil  tight. 
The  complete  motor  weighs  as  follows: 

Motor    j.045  lbs. 

Gear   Jno  " 

Housing    140  " 

Links    40  " 

Key    2  " 


Total    4.3*7  lbs. 

Thus  including  gears,  gear  housing,  etc  .  complete,  the  motor 
weighs  only  4,5.8  lbs.  per  hp. 

The  motors  are  joumaled  at  one  end  to  the  driving  axle  and 
spring  supported  on  the  truck  frame  at  ihe  other  side.  The 
method  of  suspension   relieves  the    permanent  way  of  tevere 


FFFICIENCY  CURVES 


ing  varnish,  taped  and  baked.  The  coils  arc  all  alike  and  inter- 
changeable, so  that  injured  ones  may  be  replaced  with  case. 
Ample  ventilation  is  provided  for  the  interior  of  (he  armature 
core,  and  air  ducts  leading  to  the  surface  aid  in  keeping  up  a 
good  circulation.  The  high-grade  steel  from  which  these  cores 
are  made  insures  low  hysteresis  losses,  and  the  thorough  insul- 
ating of  the  lamina:  Irom  each  other  prevents  the  formation  of 
eddy  currents.  The  commutator  is  very  large  and  has  many  bars, 
rendering  the  commutation  perfect,  even  with  an  extra  heavy 
load  on  (he  motor.  The  brushes  are  in  two  sets  at  the  lop  of 
the  commutator,  with  two  brashes  in  each  set.  No  sliding  con- 
tacts are  permitted  to  carry  current,  each  brush  being  fitted  with 
a  brass  clamp  which  moves  with  it.  and  a  flexible  braided  ribbon 


shocks  at  the  rear  joints  and  cross-overs.  The  motors  are  car- 
ried on  each  of  the  two  end  cars  of  the  train.  The  controlling 
mechanism  is  in  many  respects  similar  to  the  series-parallel 
method  of  control  adopted  by  Dick,  Kerr  &  Company,  and  is 
fitted  with  a  new  blow-out  device  which  renders  it  perfectly  proof 
against  fire. 

The  effect  of  thi*  improved  equipment  will  be  very  important 
upon  the  service  of  the  Liverpool  Overhead  Railway.  The  twelve 
trains  of  the  new  type  will  replace  fourteen  of  the  old,  and  it  is 
a  matter  of  interest  that  these  new  trains  will  accommodate  ex- 
actly the  same  number  of  passenger*  as  the  old  ones. 

As  a  comparison,  the  following  table,  furnished  by  Dick.  Kerr 
&•  Company,  is  of  interest  as  showing  the  scheduled  speeds  with 
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the  new  Liverpool  equipments,  and  those  obtaining  on  other 
line*: 

Miles  per  Hour, 

Railway  System.  Including  Stops. 


Liverpool  Overhead  Railway    19 

Manhattan  Elevated  Railway    iy/j 

Metropolitan  Elevated  Railway    14. 1 

South  5ide  Elevated  Railway  (Chicago)   14.6 

Lake  Street  Elevated  Railway  (Chicago)   \2'/i 

City  and  South  London   uy, 

Central  London    14 


With  the  previous  equipment  the  trains  ran  144  train  miles  per 
hour,  while  in  the  new  method  they  will  run  210  train  miles  per 
hour.  There  was  a  live-minute  headway  between  the  old  trains, 
but  under  the  new  regime  this  will  he  reduced  'o  i'i  minutes 
In  other  words,  the  journey  from  one  end  ui  the  line  to  the  other 
will  be  made  in  two-thirds  01  the  time  taken  on  the  old  method, 
and  what  is  oi  supreme  importance,  the  load  on  the  power  sta- 
tion will  be  more  uniiorm,  and.  as  a  consequence,  the  machinery 
Will  be  running  under  more  efficient  conditions 

 •+»  

English  Municipal  Railways.* 


BY  J.  II.  KIDEK 


It  is  no  small  thing  to  be  president  -of  a  body  which  is  now 
representative  of  nearly  150  municipalities  in  tin  l  ulled  King- 
dom. Taking,  as  I  did.  some  little  part  in  the  iornialion  oi  the 
Association,  it  has  been  a  matter  of  gnat  personal  stratification 
to  me  to  watch  its  Kradual  growth  from  ilsuj.  when  some  twenty- 
.  five  engineers  modestly  formed  themselves  into  the  Municipal 

Electrical  Association,  up  to  the  present,  when  we  number  not 
only  about  2to  municipal  electrical  engineers,  but  also  1.20  mu- 
nicipalities themselves,  among  our  members. 

One  of  the  subjects  with  which  the  municipal  electrical  engi- 
neer of  to-day  has  to  deal,  and  which  has  developed  in  this  coun- 
try almost  within  the  life  of  this  Association,  is  that  of  electric 
street  tramways.  In  1805  there  were  but  rive  at  work,  and.  with 
the  solitary  exception  of  Blackpool,  they  were  all  owned  and 
operated  by  companies.  At  our  |8g6  convention  I  read  a  paper 
in  which  the  possibilities  of  a  combined  tramway  and  lighting 
load  were  pointed  out  and  in  which  attention  was  drawn  to  the 
economics  which  were  likely  to  result  from  such  an  arrangement. 
To-day  there  an-  thirty-six  electric  street  tramways  in  operation, 
which  are  owned  by  municipalities,  and  sixteen  others  in  progress 
of  construction.  Of  the  former  twenty -eight  are,  and  of  the  Lit 
tcr  eleven  will  be.  supplied  with  Current  from  a  municipal  com- 
bined lighting  anil  tramway  station,  There  are  also  iour  instances 
in  which  the  municipal  station  is  supplying  current  to  tramways 
owned  by  companies. 

With  about  three  exceptions,  the  whole  electric  tramways  in 
tins  country  are  worked  by  the  trolley  system,  and  it  is  worthy  of 
note  that  no  company,  whose  first  aim.  after  all.  is  to  pay  a  divi- 
dend, has  adopted  any  other.  The  Wolverhampton  Corporation 
is  experimenting  with  a  surface  contact  system,  the  Bournemouth 
Corporation  is  putting  down  a  short  length  of  undereround  side- 
slot  conduit,  as  part  of  a  general  scheme  oi  overhead  trr.ctirm, 
and  the  London  County  Council  has  adopted  the  centre  slot  con- 
duit for  practically  the  whole  ol  it*  lines.  The  costs  of  the  road 
construction  for  these  three  distinctive  types  of  electric  traction 
vary  largely  according  to  the  local  conditions,  hut  are  generally 
somewhat  as  follows: 

Ovcrhe.i'l  construction   CY'Oll  \  p*r  mile  i.f  sinRlr  trark. 

Surface  contact  cnslnicttcm   lOUSnrt  J.     including     rails  ant! 

Conduit  construction  •  *   13.500  J     paving  in  each  rase. 

In  the  face  ol  the  very  great  saving  in  capital  expenditure, 
which  can  be  made  by  adopting  the  overhead  system,  what  are  the 
conditions  which  would  warrant  the  use  of  the  conduit  svslem' 
In  the  first  place,  in  my  opinion  it  is  not  warranted,  unless  a  car 
service  can  be  maintained  with  not  greater  than  a  two-minutes' 
headway  The  capital  charges  on  the  road  construction  are  so 
heavy,  that  the  only  way  to  bring  down  the  cost  per  car-mile  is 
to  increase  the  number  of  car-miles  as  much  as  possible,  by  work- 
ing the  lines  for  all  they  are  worth.  Several  corporations  have 
recently  been  considering  the  use  of  the  conduit  in  a  similar  man- 
ner to  Bournemouth,  namely,  for  a  small  portion  in  the  center  of 
the  town,  with  the  overhead  system  outside.  I  do  not  think  the 
conduit  is  warranter!  under  such  circumstances  Certainly  the  ad- 
ditional cost,  for  such  a  short  lcncth.  may  be  very  small,  when 
compared  with  the  cost  of  the  whole  scheme.    But  is  it  worth 

•  AtMtnct   of    presidential    address   hrfore    the    Incorporated  Mur.icip.ll 
FVctrkal  AswcUtionV  lcvcnth  anneal  convention  at  London. 


while  burdening  the  undertaking  with  a  combined  system,  merely 
ior  aesthetic  considerations? 

It  may  be  argued  that  such  combined  systems  are  working 
satisfactorily  in  Washington,  Pans.  Berlin  and  other  places,  and 
that  the  change  from  the  conduit  to  the  overhead  wire,  and  vice 
versa,  can  be  made  in  a  very  few  seconds.  That  is  quite  true, 
but  they  mean  (I)  the  constant  additional  labor  of  at  least  one 
man  at  each  changing  place,  (2)  the  carrying  of  the  idle  trolley 
over  the  conduit  section  and  (J)  either  separate  machines  and 
feeders  for  the  conduit  conductor  bars,  or  the  permanent  earth- 
ing of  the  negative  bar,  because  oi  the  rail  return  of  the  overhead 
section. 

The  abandonment  of  the  overhead  for  any  other  system,  merely 
for  Esthetic  reasons,  is,  in  my  opinion,  not  justifiable.  The  ex- 
amples oi  overload  construction,  to  lie  seen  in  several  towns  in 
the  United  Kingdom,  are  anything  but  pretty.  Some  of  them  are 
even  u«ls  But  that  is  the  fault  oi  the  designer,  and  not  of  the 
system  It  is  perfectly  easy  and  practicable  to  design  and  erect 
an  overhead  line  which  shall  look  well  in  almost  any  locality. 
Neat,  and  even  artistic,  work  costs  very  little  more  than  rough 
and  unsightly  work.  When,  then,  arc  we  justified  in  adopting 
the  conduit  system?  When  the  traffic  over  Ihe  lines  is  so  great 
thai  the  heavy  capital  charges  do  not  make  any  serious  addition 
to  the  costs  per  car-mile.  This  is  a  condition  of  things  only  met 
with  in  metropolitan  cities,  and,  after  all.  is  no  reason  why  the 
overhead  system  should  not  lie  met],  Again,  when  powers  for  the 
tramway  can  only  be  obtained  on  the  condition  that  the  conduit 
i»  used,  or  when  the  lyitCW  of  lines  is  so  complicated  that  the 
1  vcrhcad  construction  becomes  cumbersome  and  dangerous. 

One  ol  the  principal  difficulties  in  designing  neat  overhead  con 
struction  is  that  of  guard  wires.  Many  an  otherwise  neat  line  is 
entirely  spoiled  by  them.  Acting  apparently  with  a  view  to  the 
salety  of  ihe  public,  but  really  to  protect  the  telegraph  and  tele- 
phone interests,  the  Board  of  Trade  has  recently  issued  a  new  sel 
of  regulations  ba.=ed  practically  upon  those  adopted  by  the  Post 
Office.  In  order  to  hear  the  views  of  the  various  tramway  au- 
thorities upon  these  regulations,  a  conference  was  held  a  week  or 
two  ago.  at  the  offices  of  the  Board  of  Trade.  On  the  advice  of 
the  officials  of  the  Post  Office,  and  of  the  National  Telephone 
Company,  th«  Board  of  Trade  refused  to  allow  the  principles  of 
guard-wire  protection  to  be  discussed,  and  would  only  permit 
remarks  on  the  various  regulations  which  were  proposed. 

As  is  well  known  to  those  with  the  largest  experience  in  over- 
head traction  work,  guard  wins  may  be  a  protection  in  some 
few  cases,  but  111  the  large  majority  they  are  the  means  of  causing 
the  very  accidents  which  they  are  intended  to  avoid.  Being  of 
necessity  only  small  wins,  they  are  a  constant  trouble  to  main- 
tain. They  are  very  liable  to  break  when  heavy  telegraph  or  tele- 
phone wires  fall  upon  them  A  nunilwr  of  automatic  devices  have 
recently  been  placed  upon  the  market,  with  the  object  of  cutting 
off  the  current  should  any  other  wire  fall  across  the  trolley  wire. 
Bui  neither  guard  wires  nor  any  of  these  devices  strike  at  the 
root  of  the  matter,  which  is  to  prohibit  entirely  uninsulated  wires 
of  any  kind  crossing  the  trolley  wires  If  telegraph  and  tele- 
phone wires  must  lie  erected  overhead  they  should  only  he  al- 
lowed to  cross  the  streets  at  right  angles,  the  spans  should  be 
kept  exceedingly  short,  and  the  wins  carried  as  high  as  possible, 
in  order  that  a  broken  wire  may  not  reach  the  street.  They 
should  he  insulated  at  such  crossings,  anil,  if  guards  are  insisted 
upon,  in  addition  to  the  above,  they  should  be  provided  by  a  net 
ting  or  similar  arrangement  under  the  telephone  wires,  and  not 
over  the  trolley  wires  The  recent  accidents,  which  have  hap- 
pened iii  Liverpool  and  other  towns,  have  been  caused  just  as 
much  by  Ihe  telephone  wires  as  by  the  trolley  wires,  but,  in  the 
mind  of  the  public,  they  are  called  trolley-wire  accidents,  and 
nothing  else.  If  local  authorities  would  insist  on  all  telephone 
wires  being  placed  underground,  there  would  he  no  necessity  for 
guard  wires,  or  such  like  unsatisfactory  half  measures. 

Before  bringing  these  somewhat  rambling  remarks  to  a  con- 
clusion, perhaps  I  may  be  permitted  to  «ay  a  few  other  wordy 
more  particularly  to  our  younger  cnitinccr  members.  A  visit  to 
a  number  of  electricity  works  in  this  country  leads  one  to  the 
conclusion  that,  in  too  many  cases,  plant  of  too  small  a  si/e  has 
been  put  in.  By  this  I  do  not  mean  not  enough  plant,  but  Ken- 
erating  sets  for  too  small  an  output.  Tho'c  responsible  ior  the 
design  of  the  works  did  not  seem  to  have  been  very  sanguine  as 
10  the  future  of  the  undertaking,  and  so  they  put  in  sets  for  H 
small  as  50-kw  output,  and  in  some  cases  even  smaller.  In  the 
course  of  a  few  years,  when  ihe  station  has  grown,  these  sets  have 
become  too  small,  and  are  either  never  used  or  are  sold  at  a  loss. 
Surely,  if  we  expect  the  business  of  electricity  supply  ever  to 
approach  the  extent  of  gas  supply,  we  should  lay  out  our  power 
stations  on  generous  lines,  and  put  in  plant  with  an  idea  to  its 
future  economical  use.  rather  than  to  its  suitability  for  just  the 
number  of  customers  wc  may  have  for  the  first  year  or  two. 
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Street  Railway  Patent* 

[This  department  is  conducted  by  W.  A.  Roscnbaum,  patent 
attorney,  Room  No.  1203-7  Nassau- Beckman  Building,  New 
York.] 

UNITED  STATES  PATENTS  ISSUED  JULY  8,  1*M 
704,044.  Side  Bearing  for  Railway  Car*;  C.  F.  lluntoon,  Chi- 
cago. 111.  App.  filed  April  23,  1902.  The  special  feature  of  thi* 
invention  is  the  provision  of  rollers  in  the  upper  face  of  the  bear- 
ing for  supporting  the  load  combined  with  other  rollers  arranged 
lo  take  the  lateral  thrust. 

704.067.  Tramway  Car;  A.  Maurer,  Ehrenfeld,  Cologne,  Ger- 
many. App.  filed  March  3,  1902.  A  convertible  car  in  which  the 
seats  run  lengthwise  and  arc  pivoted  at  the  ends  of  the  car;  the 
back  of  the  *eat  is  vertical  and  extends  to  the  floor,  the  back  and 
sc-t  being  secured  together.  To  convert  into  an  open  car,  one 
seat  is  thrown  over  until  the  back  rests  along  the  center  of  the 
car.  both  seats  then  facing  in  the  same  direction.  The  side  win- 
dows are  then  removed. 

704.0H8.  Side  Bca-ing  for  Railway  Cars;  S  Northrop  and  A.  G. 
Stcinbrenner.  St.  Louis,  Mo.    App.  filed  Nov.  21.  loot.  Detail*, 

704.002.  Contact  System  for  Electric  Railways;  T.  B  Patch. 
North  Cambridge.  Mass  App.  filed  Nov.  20.  1001.  Standards 
arranged  alongside  the  track  tarry  insulated  contacts  with  which 
the  collector  makes  under  contact. 

704.003.  Contact  System  for  Electric  Railways,  T.  B.  Patch. 
North  Cambridge.  Mass.  App.  filed  April  4,  1002.  A  modifica- 
tion of  the  preceding  system  in  which  the  contact  shoe  extends 
from  one  truck  to  another 

704.14'  Street  Car  Fender;  C.  T.  Stoelting,  St.  Lotlis,  Mo. 
App.  filed  Dec.  0.  tQOI.  The  fender  if  adjusted  to  the  car  to  have 
a  bodily  motion  in  both  a  vertical  and  lateral  direction,  springs 
being  arranged  to  cushion  the  movement  in  each  direction 


PATENT  NO.  704,067 

704.143.  Hand  Strap  for  Street  Railway  Cars;  M.  Straus.  Den- 
ver. Col,  App.  filed  Oct.  2K.  igni.  Tile  regular  loop  is  provided 
w  ith  a  series  of  cross-straps  to  accommodate  a  number  of  per  suns 
at  the  same  time. 

704. !«'  Street  Car  Fender;  C.  Zimmerman.  Chicago.  III.  App. 
filed  Feb.  IO,  1002  A  pair  of  normally  open  jaws  which  close 
upon  and  hold  a  person  struck. 

704.188  Car  Truck;  B  Haskell,  Saginaw,  Mich  App.  filed 
May  13.  1002.  Detail*. 

704.210.  Sander  for  Railways;  J.  Quin.  Toronto,  Canada.  App. 
filed  Aug.  24,  toot.  Through  gearing  manipulated  from  the  plat- 
iorm,  a  rotary  shovel  is  operated  to  force  the  sand  out  of  the 
hopper. 

704.227.  Ratchet  Brake  for  Cars;  H.  Witle,  St.  Louis,  Mo. 
App.  filed  July  3.  :qot.  Details. 

704.432  Guard  Rail  for  Street  Cars:  W  S  Bradley,  Philadel- 
phia, Pa.  App.  filed  May  8,  1902.  A  rail  which  is  swung  across 
the  end  of  the  passage  leading  to  the  cross-scats  of  an  open  car 
to  prevent  entrance  and  exit. 

704.452.  Vehicle  Brake;  C.  B.  Fairchild,  New  York,  N.  Y. 
App.  filed  Sept.  16,  1901.  A  heavy  brake  brush  is  adapted  to  be 
forced  into  contact  with  the  roadbed  to  obtain  great  braking 


704.461.  Car  Fender;  J.  T.  Hodgins,  St.  Louis.  Mo.  App.  filed 
Nov.  4,  1901.  A  drum  or  disk  arranged  in  front  of  the  wheel  is 
adapted  to  be  forced  into  contact  with  the  wheels  when  it  is  struck 
by  an  obstacle,  and  is  thereafter  rotated  in  a  direction  to  roll  the 
obstacle  along  the  roadway. 

704.491     Brake  Shoe;  G.  A.  Woodman,  Chicago,  III.  App. 
filed  April  5.  1902.    The  shoe  has  a  back  plate  of  ductile 
which  holds  the  front  plate  together  until  it  is  worn  out. 


PERSONAL  MENTION 


MR  J.  R.  HARRIGAN,  of  Columbus,  has  been  appointed 
superintendent  of  the  Newark  8c  Greenville  Street  Railway,  which 
was  recently  purchased  by  the  Applcyard  interests. 

MR,  C.  F.  GLADFELTER.  who  was  formerly  associated  with 
General  Manager  Gilbert,  of  the  Chicago  Traction  Company,  of 
Chicago,  111.,  has  been  appointed  auditor  of  the  Miami  &  Eric  Canal 
Transportation  Company. 

MR.  W.  B.  GRAHAM,  »-si-lanl  superintendent  of  the  St.  Paul 
lily  Railway  Company,  has  resigned  from  that  company  to  accept 
a  position  tinder  General  Superintendent  Dow  Smith,  of  the  Brook 
Ivn  Rapid  Transit  Company 

MR.  E.  P.  VIKING  formerly  general  manager  of  the  Market 
Sun  t  Railway,  of  San  Francisco.  Cal ,  has  become  prominently 
identified  with  the  Midland  Pacific  Railroad,  which  is  to  build  a 
road  from  Bakcrsficld.  Cal ,  In  the  Pacific  1 


MR,  W.  A.  BAILEY  has  resigned  as  treasurer  of  the  Worcester 
&  Webster  Street  Railway  Company,  of  Worcester,  Mass.,  and 
a  ill  probably  1m-  succeeded  by  Mr.  M.  J.  N.  Potter,  manager  of  the 
Worcester  &  Webster  Street  Railway.  Mr.  Bailey  will  in  the 
future  devote  his  entire  attention  to  the  Worcester  &  Southbridgc 
Street  Railway  Company. 

MR.  CHARLES  THRASHER,  for  a  long  time  auditor  of  the 
Southern  Ohio  Traction  Company,  and  later  of  the  Cincinnati,  Day- 
ton &  Toledo  Traction  Company,  has  been  appointed  auditor  of 
the  Western  Ohio  Railway.  Mr.  Thrasher  will  be  succeeded  by 
Mr.  John  Huntington,  of  Lorain,  O..  at  present  auditor  of  tin 
I-orain  Street  Railway  Company. 

MR.  C.  W.  MANSFIELD,  who  has  been  connected  with  the 
president's  office  of  the  Brooklyn  Rapid  Transit  Company  for 
about  a  year,  has  been  given  the  management  of  the  company'- 
office  building  on  Montague  Street  Mr,  Mansfield  has  a  genius 
i<<r  detail*,  and  has  not  only  thoroughly  familiarized  himself  with 
the  routine  office  work  hut  has  an  extensive  knowledge  of  the  road 

and  its  operation 

MR.  C.  \Y.  GEARHART,  who  recently  resigned  his  position  a- 
superintendent  of  the  Bridge  Division  of  the  Brooklyn  Rapid 
Transit  Company,  ha-  accepted  a  pi 'mi  con  with  the  Crocker - 
Wheeler  Company  in  it*  sales  department  The  announcement 
that  Mr,  Grarhart  had  gone  to  Boston,  which  appeared  in  these 
columns  a  few  weeks  ago.  was  an  error,  as  Mr.  Gearhart  resigned 
his  position  with  the  railroad  in  order  to  accept  his  present  one  with 
the  manufacturing  company.  He  will  make  his  headquarters  at  the 
main  office  of  the  company.  Ampere.  N.  J. 

MR.  W.  S.  DIMMOCK.  who  for  the  last  year  has  been  general 
manager  of  the  lines  of  the  Richmond  Passenger  &  Power  Com- 
pany, of  Richmond,  Va..  has  resigned  from  the  company  to  accept 
a  position  with  Stone  &  Webster,  of  Boston,  taking  charge  of  their 
lines  in  Tacnrna.  \Va«h.  Mr  Dimmock  ha<  left  Richmond  for 
Boston,  the  headquarters  of  Stone  St  Webster,  and  after  a  rest 
of  about  ten  days  he  will  start  for  Tacoma.  Before  becoming 
general  manager  of  the  Richmond  Passenger  &  Power  Company 
Mr.  Dimmock  was  general  manager  of  the  Omaha  &  Council 
Bluff-  Railway  &  Bridge  Company  and  the  Omaha.  Council  Bluffs 
8c  Suburban  Railway  Company.  When  he  entered  the  electric  rail- 
way field  Mr,  Dimmock  had  been  prominently  identified  with  a 
number  of  steam  roads.  Beginning  at  the  bottom  he  worked  up 
through  the  transportation  and  freight  departments,  holding  |>osi- 
tions  of  trust  with  the  Burlington.  Wabash,  Union  Pacific  and  other 
lines.  Much  of  the  experience  gained  while  in  the  service  of  the 
proved  advantageous  to  Mr.  Dimmnck,  for  in  his 
ctions  he  has  had  to  solve  in  the  operation  of 
nes  problems  similar  to  those  met  in  steam 
railroad  work.  Mr.  Dimmock  was  a  charter  member  of  the  Street 
Railway  Accountants'  Association,  and  has  also  taken  an  active 
part  in  the  affairs  of  the  American  Street  Railway  Association. 
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THE  MARKETS 

The  Money  flarket 

Wall  Stkef.t,  July  16.  too.! 
The  expectation*  of  immediate  gold  export*  coraaionly  held  a 
week  ago,  were  after  all  unfulfilled.  A  firmer  tendency  m  the 
local  time  money  market,  anil  a  simultaneous  easing  of  rates  abroad, 
caused  renewed  drawings  of  hankers'  bills,  which  served  to  depress 
exchange  quotations  sufficiently  to  allow  no  further  chance  for 
profit  in  shipping  gold.  Meantime  the  Paris  demands  in  connection 
with  the  French  (rtivcmmcnt  debt  conversion  appear  to  have  keen 
supplied.  Sterling  exchange  at  I'aris  has  consequent ly  recovered 
a  fraction,  and  so  has  helped  to  render  the  situation  unfavorable 
to  a  movement  of  gold.  These  developments  have  relieved  the  local 
money  position  substantially,  at  the  moment  when  it  was  beginning 
to  feel  the  strain  of  the  heavy  withdrawals  of  currency  by  the  West. 
Along  with  this  the  Treasury  has  been  disbursing  unusually  large 
sums  on  account  of  war  department  expenses,  ami  special  appe- 
llations, the  government  deficit  for  the  month  thus  far  already 
reaching  upward  of  $10,000,000.  A  lasting  suspension  of  the 
"Sub-Treasury  drain"  is  not,  of  course,  to  be  expected,  even  with 
the  diminished  internal  revenue.  Rut  the  temporary  excess  of  gov- 
ernment outlay  is  certainly  a  timely  factor  in  assisting  the  money 
market  over  an  uncertain  period  Whether  the  Western  currency 
demands  are  largely  an  incident  of  the  Chicago  corn  corner,  or 
whether  they  are  the  early  beginnings  of  the  regular  crop-moving 
requirements,  the  mam  fact  is  that  the  local  banks  in  remitting  now 
will  lighten  the  pressure  of  the  movement  when  the  KMOII  is 
farther  advanced  The  curious  feature  of  last  week's  operation-, 
which  completely  upset  Wall  Street's  preliminary  calculations,  was 
the  substitution  of  bank  notes  for  legal  lenders  in  the  forward  - 
ipgs  to  the  interior.  As  a  result  of  this,  the  loss  in  lawful  money 
holdings  reported  in  Saturday's  bank  statement,  turned  OUl  less 
than  half  what  had  been  anticipated.  Surplus  reserve  instead 
of  decreasing  heavily,  as  apprehended,  actually  increased  over 
Sj.ooo.OOO.  This  unlooked-for  showing  served  to  check  the  hard- 
ening tendency  which  had  begun  to  appear  in  call  money  rales,  hut 
i'  did  not  affect  the  disposition  of  lenders  to  hold  out  for  better 
terms  in  their  time  contracts.  Rates  on  this  class  of  loans  have 
been  marked  up  quite  generally  to  5  per  cent. 

The  Stock  market 

The  upward  movement,  which  for  s..me  time  has  been  gathering 
energy  in  the  stock  market,  has  broken  out  into  a  more  vigorous 
demonstration  during  the  last  week.  Outside  development!  of  a 
favorable  diameter  arc  partially  responsible  for  the  more  aggres- 
sive nature  of  the  advance.  The  government  experts  issued  on 
Thursday  last  their  first  computation  of  the  season's  com  crop, 
and  it  made  a  most  excellent  impression  upon  all  classes  of  the 
financial  community.  Without  going  into  a  lengthy  analysis,  suffice 
it  to  say  that  the  present  outlook  promises  the  largest  yield  in  the 
history  of  the  country,  and  that  the  conditions  are  brightest  in  the 
sections  where  good  results  are  most  needed — namely,  in  the  States 
of  the  Missouri  Valley,  which  suffered  most  from  last  summer's 
disaster.  Along  with  the  extraordinary  corn  estimates,  the  official 
returns  indicate  a  record  oat  crop,  and  the  third  largest  crop  of 
wheat  ever  gathered.  These  indications  have  gained  strength, 
moreover,  from  the  final  termination  of  the  long  spell  of  rainy 
weather  in  the  West,  and  the  development  of  the  normal  July 
conditions  of  sunshine  and  heat  which  arc  needed  for  the  ripening 
of  all  grains  The  promising  crop  position,  it  need  hardly  be 
pointed  out.  has  been  the  influence  of  first  importance  in  the  week's 
movement  on  the  Stock  Exchange.  Next  to  it  comes  the  relief  al- 
ready described  in  the  money  market,  and  following  this  are  the 
further  evidences  of  a  gradual  disintegration  of  the  miners'  forces 
in  the  coal  strike.  With  the  satisfactory  adjustment  of  thes* 
several  uncertainties  in  the  outside  situation,  the  powerful  specu- 
lative and  financial  interest*  which  for  some  time  past  have  been 
laying  their  plans  for  another  "bull"  campaign,  have  felt  emholdened 
to  begin  active  operations  again.  How  far  they  will  carry  their 
undertaking  at  this  particular  time,  is  something  regarding  winch 
one  person's  judgment  is  as  good  as  another's  At  this  writintr 
there  are  no  signs  that  the  advance  is  about  to  halt. 

The  local  traction  group,  although  displaying  more  activity  than 
the  previous  week,  have  not  cut  a  prominent  figure  in  the  trading. 
Sentiment  is  very  bullish  on  the  three  active  stocks,  however,  and 
confidence  is  expressed  that  they  will  shortly  join  the  procession 
i'  ward  higher  prices.  We  note  some  further  accumulation  of 
Brooklyn  Rapid  Transit  hy  houses  representing  the  I-  .ding  specu- 
lative interests  in  the  property.  Manhattan  Elevated  also  continues 


to  be  absorlwd  very  confidently  on  all  recessions.  The  dealings  111 
Metropolitan  have  been  too  light  to  possess  any  significance,  bu! 
it  it  noteworthy  that  someone  is  losing  no  opportunity  to  bid  up 
the  quotation  on  the  new  issue  of  the  Metropolitan  Securities  Com 
pany.  Business  has  also  begun  on  the  curb  in  the  new  4  per  cent 
Metropolitan  bonds  "when  issued."  They  arc  quoted  a  fraction 
alxivc  90,. 


The  new  Philadelphia  Rapid  t  ransit  stock  has  been  the  feature  in 
its  local  market  during  the  past  week.  It  rose  on  heavy  buying 
from  <i  to  i>»».  and  the  indications  rather  point  to  a  continuance  ..1 
speculative  operations  encouraging  an  upward  direction.  There 
is  nothing  new  in  connection  with  the  property  itself,  apart  from 
a  good  deal  of  conjecture  as  to  the  character  of  the  I'nion  Trac- 
lion  report  for  the  fiscal  year  which  is  due  now  before  Umg.  The 
general  expectation  is  that  a  moderate  increase  will  be  shown  over 
the  earnings  of  the  previous  year.  I'nion  Traction  holds  steady, 
around  45.  but  with  dealings  light  and  very  much  scattered  Doubt 
les>  the  arrangement  for  a  gradual  dividend  increase  from  1  . 
pvr  cent  the  first  year,  to  3  per  cent  after  iuo8.  has  invited  some 
outside  investment  purchases,  l'hiladelphia  Traction  has  also  liecu 
well  bought  at  an  advance  to  no'.,,  which  is  the  highest  it  has  sold 
since  the  payment  of  the  last  quarterly  dividend  Other  sales  ot 
traction  rtOclul  have  been  few  and  UUUWpOftint,  including  only 
American  Railways  at  4_s>;,.  Railways  General  at  4J4  and  Con 
soh.laicd  of  New  Jersey  at  <*',.  Bonds  have  been  moderately  ac- 
tive, w  ith  sales  re|iortcd  in  Electric  People's  Traction  4s  at  90' ... 
Syracuse  Rapid  Transit  54  at  to.i'i,  Cnited  Railways  4s  at  Sru. 
Consolidated  of  New  Jersey  5*  at  lOpfi.  and  Indianapolis  Railway 
4«  at  mi 
Chicago 

All  danger  of  a  strike  on  the  Chicago  surface  lines  seems  at 
the  moment  to  have  been  removed.  The  City  Railway  has  flatly 
refused  to  grant  the  demands  of  its  employees  for  an  increased 
wage  scale.  On  the  removal  of  the  strike  apprehension  Union 
Traction  common  recovered  sharply  from  Ij  to  15.  Reports  were 
circulated  from  speculative  sources  later  that  the  company  was 
alHinl  to  undergo  reorganization,  but  these  stories  were  so  quickly 
denied  by  officials  that  they  had  little  effect  Metropolitan  Elevated 
preferred  rose  sharply  from  go  to  01)4,  reflecting  the  view  that  the 
company  could  easily  pay  a  2  per  cent  dividend  in  August,  and  J 
per  cent  in  February,  completing  the  authorized  5  per  cent  on  the 
preferred  stock  Liquidation  in  Lake  Street  Elevated  is  seemingly 
over  for  the  present  at  least.  The  stock  docs  m  t  rally,  however; 
it  is  hanging  reluctantly  around  to.  The  only  other  sales  for  the 
week  were  scattered  lots  of  Metropolitan  common  around  38.  and 
Northwestern  common  at  Jjj  1- 

Other  Traction  Securities 

Business  in  the  Boston  tractions  continues  exceptionally  light 
Dealings  in  Massachusetts  Electric,  by  comparison  with  recent 
records,  have  amounted  to  practically  nothing  during  the  last  week. 
The  common  j,  ,,ff  a  point  to  41'  {,  and  the  preferred  is  unchanged 
at  tflY\  Scattering  sales  are  reported  in  Boston  Elevated  at 
down  to  164.  anil  in  West  End  common  at  0544.  The  feature 
of  the  Baltimore  dealings  has  been  the  sensational  fluctuations  in 
Nashville  Railway  securities.  The  basis  of  the  advance  during  the 
l.  st  fortnight  was  the  expectation  of  a  decision  from  the  Tcnncs-cc 
court  dismissing  the  motion  attacking  the  company's  charier,  and 
so  giving  the  reorganization  committee  a  clear  course  to  carry  out 
its  plans.  Anticipating  tins,  the  5  per  cent  trust  certificates 
which  sold  as  low  as  63  two  weeks  ago.  rose  to  78.  and  the  stock 
advanced  from  3  to  7'„  On  Monday  the  news  was  received  that 
the  court  had  handed  down  a  decision  unfavorable  to  the  com- 
pany and  practically  declaring  the  charter  forfeited.  The  bond 
certificates  broke  violently  on  this  announcement  to  70,  and  the 
stock  to  (10.  I'nited  Railways  of  Baltimore  securities  remain  quiet 
but  firm  around  70  for  the  income  bonds,  and  16  for  the  stock, 
the  general  4s  selling  around  97.  Other  Baltimore  transactions 
for  the  week  comprise  City  and  Suburban  (Washington)  5s  at 
104  to  105.  Anacostia  &  1'otomac  5s  at  tozt-j  to  103,  Atlanta  Rail- 
way 5s  at  105,  Charleston  Consolidated  5*  at  95,  Charleston  Rail- 
ways 5s  at  105,  City  Railway  Light  &  Power  of  Newport  New* 
55  at  too.  and  Lexington  Street  Railway  ss  at  lojl£.  Columbus 
Street  Railway  shares  have  liecnmc  niore  active,  the  preferred  sell- 
ing up  above  108  and  the  common  rising  to  5-r4*  All  offerings 
of  Louisville  common  around  125  have  been  obsorbed.  and  the 
probabilities  are  that  the  stock  would  find  buyers  if  offered  as  high 
tit  130,    New  Orleans  Railways  common  has  been  strong  at  an 


Digitized  by  Google 


July  19,  1902.] 


STREET  RAILWAY  JOURNAL. 


"3 


ail*ancc  ot  a  half  tioint  to  11.  Rochester  Railway  preferred  is 
-riling  freely  at  101  !j,  and  the  bonds  at  II2H-  *Jn  the  New  York 
curb  sales  of  $5000  San  Francisco  Street  Railway  bonds  were  made 
at  a  decline  to  go1  j,  St,  Louis  4s  are  stronger  at  8"!i.  San  Fran- 
cisco preferred  has  sold  at  6,V  1,  Toledo  at  31  up  to  ji  '  Washing- 
ton Electric  4s  at  82: 4,  and  American  Light  &•  Traction  preferred 
at  9+ 

Toledo  Railways  &  Light  was  again  the  leading  feature  on  the 
Cleveland  exchange  last  week,  78,?  share-  selling  at  30', i  to  JDjj. 
Southern  Ohio  Traction  advanced  from  (.7  to  70:4  during  the  week, 
on  sales  of  542  shares;  it  was  strong  at  the  close  at  70'-*  asked. 
Kidding  was  strong  on  Detroit  L'nited.  but  only  about  200  shares 
changed  hands,  at  78.  Northern  Ohio  Traction  common  dropped 
a  p«inl  and  a  quarter  on  22b  shares,  which  sold  from  40  to  41 'j. 
The  preferred  was  strong  at  8u  and  So'),  102  share-  selling 
Western  Ohio  dropped  to  2$> and  254-.J,  .'JO  shares  selling.  Lake 
Shore  Electric  sold  on  the  exchange  for  the  first  time  since  the 
slock  was  listed,  200  shares  brought  10,  subsequent  quotation- 
advancing  to  u)rt  bid  and  17  asked.  A  sale  of  Syracuse  Rapid 
Transit  common  was  made  at  27.  Total  sales  in  traction  was  2417 
shares  compared  with  20,18  the  week  before.  Monday  200  iKlroit 
United  sold  at  7')  and  70  ri.  and  87  share-  of  Northern  Ohio  Trac- 
tion common  went  at  40. 

Security  Quotation. 

The  following  table  shows  the  present  bid  quotations  for  the 


leading  traction  stocks,  and  the  acme  bonds,  as  compared  with 
last  week: 

Closing  Hid 
July  It  July  l.'i 

American   Railways  Company   4a1*  4a*v 

R.s.ton  United    1*4  1*4 

Brooklyn   K.  T   «*»  »\ 

ltikwd  city  a*  a* 

Chicago  L'nion  Tr.  (common)   IU  11\ 

Chicago  Union  Tr.  ([.referred!   Hi',  4I«, 

Cleveland  Electric   a(7 

Cleveland  City    101 

tolumbus  (common)    N||  :& 

Columbus   (preferred)   107  lUM, 

Consolidated  Traction  of  K.  J   OH*  «s)4 

tons-delated  Traction  of  N.  I.  as   *110  H&k 

Detroit   United   7C*4 

Elcctnc  Pcople'a  Traction  I  Phllailrlphia  I  4*   »l,  «•>!., 

Elgin,  Aurora  ft  Southern   41  ati 

Indianapolis  Street  Hallway  4s   M\  K7\ 

l-ste  Street  Elevated    t\  lot, 

Manhattan  kail* ay    IS  lift, 

M.-- achuM-tts  Eire.  Cos.  (common)   ♦  ..   i2\  4I'« 

Uassarhusrtu  Elee.  Cos.  (pretcrrcdl   K\t  MS 

Metropolitan  Elrvated.  Chicago  itinnmunl   3N  22-g 

Mrtioi-.l.lan   Elevated.   Chicago   »»  *, 

Metropolitan  Slrret    I4K\  MW 

New  Orleans  (common)    24  34 

New  Or Irans  tprc  (erred  i   1124  HUg 

North  American    1214  latt. 

Northern  Ohio  Traction  .prcferredl   lesv,  ^ 

North  Jersey    no', 

Nortbsrcstcrn  Elevated.  Chicago  (common  I   X4  JS 

Northwestern  Elevated.  Chicago  iprrfrrtedl   w>  sji 

Philadelphia  Rapid  Transit   ;i  US 

Philadelphia  Traction    ■*<•,  sfli, 

St.  Louis  Traniit  Co.  (common)   3ns,  5S.14 

South   Side  Elevated   (Chicago I   lift  MS 

Southern  Ohio  Traction     44  7114 

Syracuse  Rapid  Transit   •'« 

Syracuse*  Rapid  Transit  (preferred)   a70 

Third  Avenue    131  IU1 

I.drdo  Railway  ft  Light   Jtn.,  H% 

(win  Cily.  Minneapolis  Icommon)   ll»i,  lis, 

I  mied  Railways,  St.  I.i.u,.  (pre (erred)   M  0*1 

Coiled  Railways.  Si.  Louia,  4a   Iff  K% 

Union   Traction   ( Philadelphia I       444  46 

Wr.trro  Ohio  Railway   »  2*4 


•  K*. dividend,     »La>»t  sale,     (a)  Aaked.     (b)  Esnghis 

Iron  and  Steel 

The  general  reports  of  the  in  mi  market  continue  the  same  -uli- 
-I.inli.illv  as  they  were  a  week  ago.  The  coal  strike  continues  to 
hamper  the  foundry  iron  makers  to  such  an  extent  that  some  of 
them  are  unable  to  supply  their  customers.  In  the  West,  the 
product  is  being  sold  freely  for  delivery  in  1003.  On  the  other 
hand,  in  the  steel  trade,  supply  seems  to  be  fast  overtaking  de- 
mand, owing  to  the  fact  that  sheet  and  wire  mills  which  find  busi- 
ness dull  are  reselling  their  stock  of  billets  and  bars.  No  let  up, 
however,  is  reported  in  the  tense  condition  of  the  -tructural 
material,  and  steel  rail  branches  of  the  industry,  and  in  the  latter 
the  chances  favor  an  early  considerable  increase  in  imports  of  for- 


i-ign  goods.  Quotations  are  unchanged  on  the  hasi-  of  $21.50  for 
Re-sfiuer  pig,  $.,3  for  steel  billets,  and  $28  for  steel  raiU. 

Metals. 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  12 
cents:  tin  28 '  t  cents;  lead,  41 «  cents,  and  spelter.  $'/t  cents. 

.  -MX  

WORCESTER,  MASS -The  trusters  of  the  Worcester  Railway  *  Invest 
mriu  Company  have  declared  a  regular  semiannual  dividend  o(  $2  2.  1*1 
-hare,  payable  on  August  1,  to  shareholders  o(  record  at  the  close  o(  business 
on  July  21. 

BOSTON,  MASS.  Hie  Railroad  Comrmsssincrs  will  not  give  hearings  on 
tin-  petition  .,f  the  Huston  ft  N'urthern,  Old  Colony  and  the  LaiatlcasM  &  Read 
ing  Street  Railway  Companies  for  increased  capital  until  next  August,  at  the 
cailicst.  Use  Ho.i..n  *  Northern  a.k.  (ot  |2^«i.l»JU  new  capital,  the  Old 
Colony.  UJKJtC*.  ami  the  Uwrenee  ft  Reading,  ttuu.us). 

PITT  SIT  ELD.  MASS.— The  Pitt.fielu  Street  Railway  C.mipany.  which  tr 
cently  absorbed  the  lloosac  Valley  Street  Railway,  is  to  petition  the  Hailr.iail 
Commissioners  (or  authority  to  increase  its  capital  stick  from  flOO.issi  to 
fdoii,lsa>,  (or  the  purpose  of  taking  up  the  Hosting  inilrhtedncss  and  the  lionded 
debts  of  the  company  and  to  make  important  improvrroents  to  the  line  The 
stc*kh..lders  o(  the  company  held  a  meeting  a  (ew  days  ago  and  these  di- 
rectors were  elected:  Colonel  F.  S.  Richardson.  o(  North  Adams;  lion.  W  .  It. 
1'lunkctt.  o(  Adams;  A.  II.  Rice.  P.  II.  DoLan  and  W.  L.  Adam.  o(  l'ltl. field 
The  directors  elected  the  following  officers.  4  olonel  F.  S.  Richardson,  presi- 
dent; A.  II.  Rice,  sice  pie-ideiil ;  Eira  D.  W  hittaker.  o(  Adsms.  treasurer;  S. 
Prxlor  Thayer,  o(  North  A.Ums.  clerk.  P.  II.  lfolan  and  P.  C  IMan,  o( 
ISltslield.  wilt  continue  as  general  manager^  o(  the  road,  and  W.  T.  Nary  is 
to  remain  as  superintendent-  4  (J.  Ru  lnii,.ii-l.  ..(  V..rlh  Adams,  resioned  as 
president  o(  the  cimipany.  and  A.  C.  Houghton  and  W  .  W.  Richmond  resigned 
as  directors. 

WORCESTER.  HAM.— The  directors  o(  the  Worcester  Cons-di.tated  Slrret 
Railway  Company  hale  vMed  to  jietition  the  Railroad  Commissioners  for  the 
right  to  increase  the  capital  stock  o(  the  company  by  an  amount  n«>1  10  exceed 
ITasiisR).  The  ptesent  capitalisation  is  $3,iU0.'ss».  The  additional  money  is 
wanted  for  the  purchase  of  new  cars  and  to  pay  (or  the  addition  to  the 
Market  Street  car  house. 

DOS  ION.  M  ASS  The  K...I011  News  Bureau  My.  it  is  un.lersl.isMt  that 
llie  RjNMte  Old  Clone  Kailioud  :1V,  per  cent  thifly  year  bonds  were  sold  to 
Blake  Brothers  ft  Company.  EsUlmmk  ft  Ci  mpany  and  R.  I-  Hay  ft  ( Uni- 
l-so>  jointly,  on  a  3FS,  |srr  cent  income  hasis.  i,r  in  the  vicinity  o(  10236. 

HEI  ROIT.  MICH.  Hag  Evening  News,  of  July  IS.  says  that  President 
).  C.  Ilntchins  and  Mlier  lletriot  United  Railway  directors  are  in  Clcreland 
in  consultation  with  tin  hankers'  committee  having  the  Everett-Moore  interests 
in  charge.  Ihe  proposition  is  said  to  la?  to  organire  a  new  company  to  include 
tlie  railways  in  Uctroit.  the  Ihtroit  ft  Toledo  >hore  line,  the  Monroe  ft  Toledo 
Railway,  known  as  th?  Black  Mulkey  line,  and  the  Everett  Moore  railways 
Iw-twern  ToU-do  and  Cleveland. 

HRtMIKI.VN,  N.  V.  Ihere  hvs  Iwrn  lilr.1  in  ihe  other  of  the  County  Clerk 
..I  Kings  tounlv  tl.r  $l>i.(ial.«a)  mortgage  aiilhoroed  by  Ihr-  stoe-kholdets  o( 
llie  BriMiklsn  Katod  Trait-it  I  oni;sany  in  Man-It  la.t.  csenng  the  properly, 
-lisrk.  wrurities.  etc.,  of  Hie  cnm|ean>  Use  nwirtgagr  is  listed  July  1.  and  the 
Luteal  Tru-I  Cimilsiny  ol  ManhatMn  is  Ihc  mortgagee,  The  purpose  of  the 
morlgigr,  a.  pri  vi..u-l;  -laud,  is  to  allow  Die  company  to  issue  Hock  for  tbe 
amount,  the  money  raised  to  Iw  usr.1  lor  the  various  improvements  in  the 
road  and  for  taking  up  underly-ng  mortgages  as  they  become  due. 

NEW  YORK,  N.  Y  A  maiority  in  value  o(  the  mortgage  bonds  of  Ihr 
Stalen  Island  Electric  Railroad  Company  and  of  the  receipts  calling  for  the 
rteliscty  o(  stock  of  tlir  Richmond  Borough  Company,  ami  ol  the  bonds  and 
-lock  of  the  New  Jersey  ft  Statrn  l-land  retry  Company  and  the  Richmond 
Inutile  Posset  t  onip.n.v.  ha.trti  been  dcf>... licit  iimtrf  Die  trlim  ol  Ihe 
agreeitieiit  li«lged  Willi  the  (guaranty  trust  Ci.uip.iiiy.  »t  New  York,  ilated 
April  1.  I1*C  the  ristniiulter,  const. ting  of  W  illiam  laimnsn  Mull,  R  Somers 
Have-.  John  Crrritough  and  Wallet  li.  Oaknian.  has  ileclared  llie  plan  of  re- 
orgamralion  o|ierallvr  llie  lime  (ot  deposit  o(  •srruritirs  under  the  plan 
mentioned  ha«  been  estende.l  to  July  31  nest,  alter  which  no  deposits  will  be 
accepted  escept  on  aucli  terms  as  may  lie  hsrd  by  the  committee. 

STEt'llKNVII.I.E.  OHIO.  The  Steubensille  Traction  ft  Light  Cum|»ny 
has  lasefea-ed  its  capiul  slock  (r.mi  ITisi.'SH  to  ||.Imi.i>ni. 

YOl'NI.SloW  N'.  OHIO.  The  Youngstown  ft  Southeastern  Rtacttfc  Rail- 
way Company  was  III. or |».(  ile.l  July  11.  with  ttVl.lHHI  capital  slcsvk.  by  H.  E. 
Hamilton.  Thiwn**  t.  4'onisrll.  E.  II.  Moore,  tnifdon  Cook  and  James  J. 
McNally  The  plan  ol  the  e«im|s.ny  is  to  conMiuct  an  electric  railway  be- 
tween Youngstown  and  Poland. 

HARRISIII  Rr,.  PA  At  the  regular  monthly  meeting  o(  the  Board  ol 
Ihrectors  <■(  the  llarrisburg  Traction  Company  a  semiannual  dividend  of  24 
per  cent  was  dritared. 

NASHV1I.IE,  TENS'  The  Court  ol  Chancery  Appeals  has  delivered  an 
opinion  invalidating  anil  ilrelaring  void  the  coltsoliilatson  attempted  to  be 
effected  in  lStsi  hy  (he  constituent  lines  ol  the  Nashville  Street  Railway  The 
coiisoli.Lated  prDistrsstw  are  Imnited  -si  Jii.rasi.tas).  and  slocked  for  g  like  amount, 
li  the  Supreme  Court  upholds  the  decision  the  railway  company  will  be  com- 
is-llcd  to  make  terms  with  the  city  before  a  consololation  ran  he  eflected  o» 
the  constituent  lines  will  have  to  1st  operated  independently  and  llie  con 
Mill.lated  sticks  and  bonds  will  lie  invalidated,  it  is  said. 

MOD  FOLK.  VA.-Tbc  Nori.dk.  Portsmouth  ft  Newport  News  Company  has 
go-en  a  motiuage  lot  M.(".o.«Mi  lo  ilw-  North  American  Tnist  Company  to 
secure  an  ijnir  of  4llrr*r  U  per  cent  lust  mortgage  g.d.1  bnnds.  and  has  also 
g.sen  a  mnrlgige  (or  K.mu.nt)  p.  the  Kw-hmnml  Trust  ft  Sa(e  Deposit  Com- 
liany  to  secure  an  issue  ol  5  per  cent  sWys-ar  bonds. 
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Reorgaalzalioa  of  Rapid  Transit  Commission  Proposed 

The  agitation  for  a  reorganization  of  the  Rapid  Transit  Com- 
mission has  been  revived,  and  it  1-  now  confidently  asserted  that 
special  legislation  will  lac  enacted  next  winter  for  Ihi*  purpose 
Only  a  ra*h  man  would  attempt  to  predict  at  this  distance  what 
i.  to  happen  when  the  snow  tiles,  yet  the  friends  of  the  commission 
admit  that  there  is  a  strong  probability  of  a  reorganization  of 
the  hoard  on  an  entirely  different  lu*i.  from  that  ujaun  which 
it  was  originally  founded.  The  chief  objection  that  has  been  raised 
.■gainst  the  organization  is  the  fact  that  it  is  a  self-perpetuating 
l«dy.  and.  as  snob,  is  out  of  touch  with  the  spirit  of  American 
institutions.  It  1,  proposed  to  make  the  tenure  of  office  for  the 
commissioners  six  years,  which,  it  is  said,  meets  the  ideas  of  the 
present  commission  The  bill.  1!  introduced,  doubtless  will  give  tin 
Mayor  the  appointing  of  a  lull  board  of  six  regular  members,  and 
will  provide  that  the  terms  of  the  commissioners  to  be  appointed 
by  him  shall  terminate  in  two,  four  and  six  years.  This,  it  is  ex- 
plained, will  make  it  possible  to  make  changes  in  the  la>ard  from 
time  to  time,  and  thus,  the  advocate*  of  the  measure  point  out.  any 
unwise  general  policy  could  ti..t  be  continued  for  an  indefinite 
length  of  time. 

The  Lie, eland  Situation 

It  look*  just  now  as  if  the  j-cent  fare  plans  of  Tom  Johnson  ami 
hi*  colleagues  in  Cleveland  were  knocked  in  a  cocked-hat.  Mayor 
Johnson  and  hi*  followers  have  Ueu  engaged  ill  the  setting  up  of 
the  pins  f..r  their  game  during  the  la-t  few  years,  and  they  had 
everything  arranged  for  an  impressive  climax,  when  to  their  amaze 
mem*  they  found  themselves  pronounced  intruder  I  and  usurpers  and 
r.ncctfiiiomoii-ly  hustled  out  of  office    The  whole  trouble  developed 

a  resuttof  the  inability  of  the  Supreme  Court  of  Ohio  to  see  thing* 
111  the  same  light  as  the  reformers,  who  have  been  in  control  of  the 
Cleveland  city  government  for  some  lime  The  present  municipal 
organization  is  pronounced  unco<i*lttulion:i|  by  the  highest  tribunal 
in  the  State,  and  the  All"rncy-(icncral  has  instituted  proceeding* 
to  011-t  the  incumbent*  from  office  In  the  meantime  they  have  been 
cujoind  from  granting  any  franchises  or  enacting  any  legislation 
except  inf.  M  may  be  absolutely  necessary  for  the  continuance  of  the 
city  government. 
Tee  Brooklyn  Tuaoel  Coatract 

The  opening  of  the  bid*  by  the  Rapid  Transit  Commissioners 
of  New  York,  on  July  II,  to  construct  a  tunnel  under  the  East 
River  front  the  City  Hall.  Manhattan,  to  the  foot  of  Atlantic 
Avenue,  Brooklyn,  was  marked  by  one  incident  which  calls  for 
more  than  passing  notice.  Tin*  was  the  attempt  made  by  Prcsi 
•lent  Swaiistrom,  of  the  Borough  oi  Brooklyn,  to  prejudice  the 
chance*  01  the  award  of  the  contract  to  the  Brooklyn  Rapid 
Transit  Company,  by  charging  that  company  with  bail  faith  in  all 
oi  its  previous  dealings  with  that  city.  The  letter  from  President 
SwinatroM,  which  was  couched  in  the  stronge-t  ami  most  intem- 
perate language,  when  analyzed  was  found  10  consist  oi  only  two 
definite  instances  of  what  the  president  chaoses  to  term  a  dis- 
regard by  the  company  of  its  statutory  obligation*  One  of  these  was 
that  it  refused  to  keep  ill  repair,  in  certain  street*,  the  street  pave- 
ments between  its  tracks  and  for  2  ft.  uut*ide  thereof,  as  required 
by  its  contract  with  the  city:  the  oilier  was  that  it  had  reiused  to 
remove  it*  track*  from  certain  streets.  »«  demanded  by  the 
municipality  These  charges  were  in  part  denied  and  in  part  ex- 
plained by  the  counsel  of  the  company  present,  who  stated  that 
the  contract  for  paving  with  the  city  was  made  when  hor*e 
traction  was  in  use.  and  was  for  cobble-tone  pavement*,  and  thai 
the  company  had  always  been  ready  to  lay  the  pavement  required 
from  them  by  law  or  contribute  the  co«t  of  such  pavement  to  the 
expense  oi  laying  granite  blocks,  it  such  pavement  was  preferred 
by  the  city  .  Till*  seem*  certainly  a  i;"T  ground  to  take,  for  it  i* 
hardly  reasonable  to  a*k  a  company  when  its  car*  and  motive  power 
oVi  not  wear  the  pavement  to  a»  to  greater  expense  than  required 
by  its  contract,  when  they  did.  The  defense  of  the  company 
for  not    mooing   its  tracks   wa«  not    made   public   al  the 
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meeting.  Imt  President  Swanstroin  5  position  in  the  paving  qucs 
lion,  which  formed  the  greater  part  ot  his  letter.  was  so  absurd 
that  it  is  only  reasonable  to  assume  that  his  s'.'inpUiiut  tu  regard 
to  the  second  matter  w»  equally  unfounded  in  justice,  lnde 
pciidently,  however,  oi  the  equity  of  the  position  taken  by  the 
Brooklyn  Rapid  Transit  Company  in  these  points,  and  inde- 
pendently also  of  the  relative  advantages  to  the  city  at  large  of 
the  bids  of  the  Belmont  syndicate  and  the  Brooklyn  company  for 
the  construction  oi  the  tunnel,  the  Borough  "i  Brooklyn  would 
be  best  served,  in  our  opinion,  by  the  granting  o;  the  he-t  possible 
facilities  for  the  admission  of  the  cars  oi  the  Brookhn  Rapid 
Transit  Company  into  lower  New  York.  This  section  of  the 
Greater  City  i>  to  Brooklyn  what  the  busintss  district  oi  any  city 
is  to  its  residential  sections,  yet  the  incident  which  we  have  just 
related  shows  the  chiei  executive  of  the  borough  doing  all  he 
can  to  defeat  the  through  passage,  and  for  one  fare,  of  a  large 
part  of  his  constituents  to  their  places  of  business  The  outcome 
of  the  contest  for  the  Hast  Knn  tunnel  contract  ha-  yet  to  be 
announced,  and  undoubtedly  the  inducements  offered  by  both 
bidders  will  receive,  due  weight:  nevertheless,  the  animus  shown 
by  the  official  representative  of  the  borough  HKMt  largely  inter- 
ested will  hardly  be  relished,  we  think,  by  the  residents  01 
Brooklyn. 

The  Rapid  Transit  Commission  is  certainly  confronted  w  ith  a  very 
-crious  problem  in  the  matter  of  awarding  the  contract  for  the 
Brooklyn  tunnel  We  believe  that  altogether  too  much  weight  has 
been  given  to  the  financial  question.  j>  it  is  not  by  any  means  the 
most  important  consideration  At  the  present  time  the  demand 
tor  additional  transportation  facilities  conies  principally  from  the 
pt  ople  of  Brooklyn  doing  business  in  Manhattan,  and  the  require- 
ment- of  this  large  ami  important  class,  can  only  he  met  by  affording 
•lirect  Communication  between  the  downtown  business  district  oi 
New  York  and  all  parts  of  Brooklyn  When  the  subway  system  is 
completed  it  is  expected  that  all  sections  of  the  greater  city  will  lie 
within  easy  access,  and  for  this  reason  pressure  is  brought  lo  bear 
upon  the  commission  to  make  the  proposed  tunnel  a  part  of  the  sub- 
way system  at  once  and  place  it  under  the  same  management.  The 
Rapid  Transit  Commission  will  lie  called  upon  to  weigh  carefully 
the  claims  submitted,  and  reach  a  decision  thai  will  con-rrve  the 
best  interests  of  the  entire  community. 

The  Peoasylvaali  Franc  bite  Defeated. 

The  action  t>f  the  New  York  Board  of  Aldermen  upon  the 
Pennsylvania  Railroad  tunnel  franchise  is  discouraging,  but  it  is 
in  keeping  with  the  record  of  that  body.  It  had  been  ho|ied  that 
the  board  would  recognise  the  fair  and  generous  attitude  of  the 
Pennsylvania  company  in  its  dealings  with  the  Rapid  Tran-it  Com 
mission,  but  the  immediate  compliance  of  the  railroad  company 
with  demand-  thai  were  generally  considered  prohibitive,  has 
simply  encouraged  the  aldermen  to  make  a  raid  u|mn  the  corpora 
lion.  The  compensation  provided  for  in  the  tunnel  contract  ex- 
ceeded that  paid  by  any  corporation  in  the  country  for  municipal 
privileges  of  any  kind,  yet  the  franchise  imposed  no  burden  upon 
the  city  or  properly  owners;  gave  the  company  no  rights  which 
would  burden  the  streets  or  present  oh-tades  to  traffic,  in  fact,  took 
nothing  from  the  city,  but  on  the  contrary  prowded  for  service  that 
would  be  of  great  and  lasting  benefit. 

The  effect  of  the  propc-ed  improvement  was  noticeable  upon 
the  values  of  real  estate  in  the  locality  of  the  terminals,  even  before 
the  plans  were  perfected,  yet  in  spite  of  this  recognition  of  the 
value  of  the  work  to  the  city  the  aldermen  rejected  the  plan  ami 
increased  their  demand  President  Pomes'  advice  during  the  dis- 
cussion should  have  Wen  followed  by  his  associate-.  Me  cautioned 
them  not  to  be  too  eager.  It  should  not  be  a  question  of  how- 
much  could  lie  gotten  out  of  the  corporation,  he  said,  but  how  much 
ought  to  be  asked  ;  not  a  case  of  extortion,  but  of  fair  dealing.  The 
aldermen  were  deaf  to  all  such  appeals,  however,  and  only  de- 
iv .uncoil  those  who  made  them  as  tools  of  the  corporation. 

The  e\|«erience  of  the  Pennsylvania  company  will  not  encourage 


tt.tporutioti-  seeking  privileges  lo  be  frank  and  generous  when 
dialing  with  the  New  York  municipality  in  the  future,  and  the  dly 
i'  bound  to  feel  the  effects  of  this  policy;  moreover,  it  will  doubt 
!<--  result  111  great  financial  loss  to  the  city,  as  well  as  incon- 
venience and  delay  in  securing  the  transportation  facilities  which 
the  business  interests  so  much  desired,  and  which  it  was  the  aim 
of  this  franchise  to  assist  in  securing 

The  Drift  of  Railway  Practice 

In  nothing  more  than  in  the  character  of  the  power  plant  does 
ehctric  railroading  show  the  change  that  a  decade  of  experience 
has  brought  The  older  plants  with  their  small  dynamos  and  maies 
ill  shafting  have  been  either  reconstructed  or  abandoned,  and  the 
modern  electric  railway  power  station  is.  as  a  rule,  of  the  highest 
order  of  efficiency  as  regards  the  nature  of  its  equipment.  When 
well  Operated,  it  delivers  power  at  a  price  which  only  the  best  cot- 
ton mill  practice  can  compete  with  Yet  we  are  bound  to  admit 
that  the  general  run  of  electric  railway  ixiwer  stations  of  moderate 
siic  are  not  economically  successful.  The  cause  is  not  hard  to  find 
Setting  aside  the  natural  disadvantage-  of  small  plants  in  the 
matter  of  operating  costs,  one  finds  in  these  electric  railway  in 
-lallation-.  first,  a  bad  load  factor,  and,  secondly,  injudicious  choice 
of  units  as  regards  capacity.  Now,  when  only  a  small  number  of 
cars  are  operated  it  is  a  difficult  matter  to  get  a  good  load  fad  or. 
and  yet  by  a  little  tact  on  the  part  of  the  management  much  mure 
can  lie  done  than  would  at  first  sight  seem  possible  The  one  most 
fruitful  cause  of  trouble  is  simultaneous  starting  or  grade  climbing 
by  a  considerable  proportion  of  the  car-  The  ordinary  conditions 
.  service  prevent  complete  elimination  of  the  first  difficulty,  al 
though  it  may  be  ameliorated  by  watchfulness  at  the  trying  limes 
when  unusual  crowds  must  l>e  taken  care  of.  But  simultane. his 
grade  climbing  is  another  matter,  and  a  little  attention  to  schedules 
may  result,  mil  only  in  greatly  improving  the  load  factor  of  the 
system,  but  in  actually  relieving  the  maximum  peak,  so  as  to  obvi 
ate  the  necessity  of  additional  investment  in  apparatus 

We  have  in  mind  one  plant  in  particular  in  which  a  great  im- 
provement was  made  by  the  good  sense  of  the  management  in 
fixing  the  schedules  The  city  in  which  it  operated  had  a  public 
square  which  lay.  as  it  were,  at  the  bottom  of  a  shallow  bowl.  Into 
this  three  diverging  car  lines  ran  and  made  connections.  Out  of  it 
they  climbed  simultaneously,  while  the  ammeter  needle  at  the  sta- 
tion made  fronted  efforts  to  kick  off  the  stop  at  the  end  of  the 
scale  When  the  cars  came  into  the  bowl,  on  the  other  hand,  the  load 
was  extremely  light,  unless  the  outgoing  cars  made  unusual  de- 
mands on  the  station  The  result  was  not  only  a  singularly  bad 
load  factor,  but  a  villainously  severe  peak  recurring  every  quarter 
of  an  hour,  and  during  the  evening  hours  of  heavy  load  overtaxing 
the  capacity  of  the  generators  Finally  the  manager  grew  weary 
of  the  situation  and  readjusted  the  time  table  «o  that  the  cars 
entered  and  left  the  square  successively  at  intervals  long  enough 
to  allow  one  to  clear  the  grade  as  another  entered  it.  The  relief 
was,  of  course,  great  and  immediate.  The  periodical  peak  vanished 
and  the  maximum  daily  demand  for  current  was  diminished  nearly 
IS  per  cent  It  might  at  first  be  supposed  that  the  failure  of  the 
cars  to  meet  at  the  inward  end  of  the  lines  would  have  caused  some 
inconvenience  to  the  public,  but  as  a  matter  of  fact  it  worked  both 
ways,  for  while  some  passengers  who  would  have  liked  close  con  - 
nections,  could  not  get  them,  others  were  glad  to  get  five  minutes 
ur  so  for  brief  errands,  and  on  the  whole  the  plan  worked  admirably. 
The  same  sort  of  thing  has  been  tried  in  divers  places,  with  similar 
results,  and  it  certainly  enables  a  very  important  improvement  to 
be  made  in  the  condition*  of  the  power  station. 

But  still  other  plants  of  moderate  sire  suffer  from  what  one 
in. is  .  .  ]|  "swelled  head  '  That  i<  the  station  is  laid  out  by  mHilwif- 
tic  gentlemen,  who,  mindful  of  the  chronic  state  of  insufficiency 
which  characlerires  many  urban  systems,  make  what  they  are 
pleased  to  call  "provision  for  future  growth."  This  phrase  too 
often  implies  units  suited  to  a  plant  much  larger  than  will  be 
needed  for  s..me  years  to  come     Provision  for  the  future  should 
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assuredly  be  made,  in  opportunity  for  additional  units  and  additions 
to  the  station  itself.  These  imply  only  a  small  additional  fixed 
charge,  which  is  but  a  trifling  burden.  A  direct-coupled  unit,  how- 
ever, of  twice  the  size  that  is  necessary  for  present  necessities  is 
a  constant  drain  on  the  exchequer,  and  will  lose  enough  money  be- 
fore it  is  really  needed  for  the  load  to  buy  a  better  machine.  We  do 
not  advocate  an  eye  merely  to  present  necessities,  but  we  do  main- 
tain that  Squccdunk  Court  House  does  not  need  a  station  laid  out 
on  metropolitan  lines,  that  a  plant  with  units  of  capacities  that  can 
be  fully  utilized,  and  in  which  the  load  factor  can  be  kept  high  will 
turn  out  power  cheaper  than  a  station  of  ever  so  imposing  equipment 
kept  in  a  normal  state  of  quarter  load.  There  are  times  when  it 
is  well  to  pull  in  one's  horns  and  look  at  the  future  without  roseate 
spectacles.  It  is  a  fact  that  many  small  electric  roads  do  not  pay 
at  all.  or  pay  very  poorly,  and  we  think  that  in  not  a  few  cases  this 
result  can  be  traced  to  over  confidence  in  the  future,  leading  to  cap- 
ital charges  that  are  far  too  severe  for  the  probable  receipts.  It 
must  be  remembered  that  the  history  of  the  art  shows  that  roads  are 
generally  re-equipped, not  from  the  wearing  out  of  the  old  apparatus 
and  tracks,  but  from  its  being  superseded  by  better  equipment.  One 
cannot  proudly  fold  his  arms  and  congratulate  himself  that  he 
lias  built  as  he  would  build  a  granite  dam,  for  a  century  to  come. 
In  less  than  ten  years  he  will  probahly  re-equip  the  system,  and 
hence  it  is  good  policy  to  keep  on  the  alert  and  ahead  of  actual  re- 
quirements, but  not  to  construct  things  which  must  be  rejected 
before  the  future  for  which  they  were  built  can  possibly  arrive. 

The  Eteraal  Transfer  Question 

What  the  average  man  dors  not  know  about  the  practical 
operation  of  street  railways  would  fill  a  book  as  big  as  any  un- 
abridged dictionary,  and  several  long  chapters  would  have  to  be 
occupied  by  a  rehearsal  of  his  ignorance  on  the  subject  ol  free 
transfers.  City  councils  would  furnish  copy  for  at  least  one  ad- 
ditional chapter  on  the  same  subject.  A  popular  opinion  seems 
to  be  that  street  railway  companies  carefully  select  the  combina- 
tion routes  over  which  no  passenger  wishes  to  ride  and  Solemnly 
grant  transfers  over  them,  reserving  all  routes  in  actual  use  for 
the  payment  of  double  fares. 

We  earnestly  wish  that  some  experienced  traffic  manager  would 
write  up  for  the  benefit  of  the  public  the  situation  as  It  actually 
presents  itself,  for  only  detailed  reference  to  concrete  cases  can 
adequately  present  the  subject,  but  there  are  at  least  a  few  simple 
and  general  considerations  which  can  be  laid  down  without  enter- 
ing into  the  troublesome  features  of  any  particular  case. 

As  a  rule  we  believe,  as  the  result  of  somewhat  extended  ob- 
servation, that  most  street  railway  companic-  aim  at  giving  the 
passenger  free  transfers  over  their  lines  to  complete  hi*  ride  in 
any  one  given  direction.  We  do  not  propose  to  discuss  here  the 
justice  of  this  policy  except  to  say  that  there  need  be  no  reason 
other  than  that  of  expediency  for  giving  transfers  at  any  junction 
There  is  nothing  in  the  payment  of  a  5-ccnt  fare  which  gives  the 
passenger  an  inherent  right  to  be  transferred  to  another  car  of  the 
same  or  a  different  company  Nevertheless  so  many  companies 
have  adopted  the  practice  that  il  has  become  an  almost  integral 
part  of  the  American  one-fare  system,  as  distinguished  from  the 
foreign  arrangement  of  graded  fares,  running  from  I  cent  or  2 
cents  up.  according  to  distance  The  difficulty  come*  in  its  ap- 
plication in  such  wise  as  to  suit  best  the  convenience  of  the 
traveling  public. 

Obviously  it  is  nnfair  to  ask  .i  street  railway  company  to  give 
a  passenger  a  return  cheek  for  a  single  fare,  and  the  same  con- 
sideration makes  it  unreasonable  to  require  free  transfers  to  lines 
which  virtually  constitute  a  return  route.  A  transfer  from  the 
Broadway  to  the  Third  Avenue  line,  at  the  post  office,  enabling  a 
passenger  to  go  up  town  again,  would  be  manifestly  absurd.  The 
same  condition  is  true  for  lines  sufficiently  convergent  to  form  a 
closed  route  by  a  comparatively  short  walk  at  one  end  of  the 
ride.   Almost  any  old  street  railway  man  can  call  to  mind  instances 


of  extraordinary  ingenuity  in  beating  the  road  by  its  own  trans- 
fer system,  and  in  most  cities  there  exist  practically  closed  transfer 
routes,  which  cannot  be  avoided  save  by  denying  a  transfer  when 
it  really  ought  to  be  given.  The  aggregate  amount  of  loss  to  the 
company  is  usually  .small,  for  the  number  of  dead-beats  is  limited.  . 
but  now  and  then  routes  which  ought  to  be  free  transfer  routes 
are  kept  as  double  fare  routes  for  fear  of  dead-beats.  A  company 
certainly  has  a  right  thus  to  defend  itself  if  it  really  incurs  the 
risk  of  material  loss,  but  a  little  shrewdness  will  oftentimes  avert 
the  difficulty. 

Another  class  of  eases  in  which  street  railways  are  frequently 
justified  in  refusing  l'rec  transfers  arc  those  in  which  two  routes 
arc  open  between  certain  points,  of  which  one  is  congested.  For 
instance,  two  suburbs  are  connected  by  a  car  line,  and  also  have 
lines  meeting  at  some  common  point  in  the  city.  In  such  case  it 
is  distitn  Ilj  i  11  tin  hi  ue fit  of  •!..  public  th  it  pa-  ngi  1  -  should  W  1 
be  encouraged  to  use  the  crowded  city  lines  as  |  route  from 
suburb  to  snhurb.  If  there  is  a  single  tare  irom  suburb  to  suburb 
by  a  practicable  route  it  is  all  that  can  reasonably  be  asked,  par 
ticularly  if  free  transfers  arc  given  for  limited  distances  along  the 
main  lines  from  the  cross  line.  Each  locality  has  questions  of  its 
own  as  to  details,  but  the  general  principle  that  of  two  possible 
fre_  transfer  routes  the  one  should  be  chosen  that  will  least  in- 
convenience the  majority  of  the  traveling  public  is  thoroughly 
sound. 

A  similar  principle  holds  for  lines  like  the  cros«town  lines  in 
this  city.  The  imperative  need  of  the  great  mass  of  the  public  is 
good  accommodation  up  and  down  town  and  a  system  of  cross- 
town  transfers  which  would  tend  lo  overload  certain  already  con- 
gested downtown  lines  would  soon  prove  to  be  a  nuisance.  It  is 
one  of  the  cases  where  the  greatest  good  of  the  greatest  numher 
must  prevail,  and  this  requires  such  adjustment  of  crosstown 
transfers  as  will  best  distribute  the  traffic  nn  downtown  lines. 
Many  cities  present  similar  situations,  which  must  be  dealt  with  in 
like  fashion. 

Almost  escry  free  transfer  system  give«  the  railway  company 
the  bad  end  of  the  bargain  at  some  point,  and  it  is  not  unusual  to 
find  single  fares  over  routes  12  miles  or  IS  miles  in  length,  which 
is  more  thin  the  public  has  a  right  to  expect.  Such  cases  prob- 
nhly  do  not  remit  in  any  serious  loss  to  the  railway  company,  on 
account  of  the  limited  number  of  passengers  who  take  advantage 
of  them,  but  they  are  a  bit  annoying.  There  is  a  fortunate  auto 
niatic  check  on  indiscriminate  ahuse  of  the  transfer  system  in  the 
changes  of  cars,  which  are  necessary.  On  a  well-loaded  railway 
a  change  of  cars  is  nn  intolerable  nuisance  to  the  passengers,  and 
the  number  of  dead  beats  who  will  go  to  the  trouble  of  working 
their  way  over  an  elaborate  transfer  route  for  the  sake  of  getting 
the  better  of  the  company  is  very  limited. 

Under  American  conditions  the  public  expects  a  liberal  amount 
of  free  transfer*  anil  will  get  them  by  gentle  means  and  mutual 
Concessions  if  it  can.  forcibly  if  persuasion  does  not  prevail.  A 
broad  policy  on  the  part  of  a  railway  company  will  result  in  a 
liberal  and  sound  transfer  system,  and  nothing  goes  further  in 
establishing  pleasant  relations  with  the  public  and  in  averting  the 
continual  attacks  of  the  cent  fare  contingent,  which  neither 
listens  to  argument  nor  considers  the  matter  from  a  reasonable 
standpoint.  But  a  really  fair  and  wise  transfer  system  is  a  touch 
proposition  to  work  out.  Il  needs  very  shrewd  and  careful  at- 
tention to  details  of  traffic  to  avoid  the  difficulties  of  the  situation, 
ami  the  whole  matter  ought  to  be  gisen  close  and  intelligent  study. 
Fvery  addition  to  the  rapid  transit  facilities  of  a  large  city  com 
plieatcs  the  problem  by  establishing  new  points  of  junction  But 
the  public,  as  we  remarked  at  the  start,  understand  so  little  the 
difficulties  of  the  situation  that  it  is  apt  to  be  quite  unreasonable 
in  its  demands  If  it  could  be  brought  clearly  to  see  even  the 
practical  difficulties  that  surround  a  single  case,  one  frequent 
source  of  friction  between  really  allied  interests  would  be  re- 
nu  ved. 
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Recent  Improvements  on  the  Boston  Elevated  Railway 


The  surface  ami  elevated  lines  of  Boston,  included  under  the 
corporate  management  of  the  Boston  Elevated  Railway,  arc  (ur- 
rushed  current  front  eight  power  houses,  namely.  Central.  Har- 
vard. Lincoln,  Dorchester,  Allston,  Charlestown,  East  Cambridge 
and  F.ast  Boston  stations.  These  stations  are  quite  widely  dis- 
tributed, although  all  are  operated  in  parallel  except  that  at  Kast 
Boston. 

Kspccial  interest  centers  at  present  in  the  Charlestown  station, 
where  the  first  of  two  large  power  units,  recently  installed,  has 
been  put  in  operation.  In  order  to  accommodate  this  unit  an 
addition  to  the  original  power  house  was  necessary,  and  the 
company  iwcceeded  in  evolving  a  completed  design  by  harmon- 
iously blending  the  two  radically  different  types  of  arrhitrcmre. 

The  Charlestown  station  is  located  near  the  Sullivan  Square 
terminal  of  the  Boston  Elevated  Railway,  at  a  point  where  water 
sufficient  (or  condensing  purpo-es  ran  easily  be  obtained  The 
equipment  of  the  old  station  consisted  of  three  51.10  lip  boilers  and 


CHARLESTOWN  STATION  OF  THE  BOSTON  ELEVATED  RAILWAY 


two  horizontal  cros-compound  Allis  engines,  rated  at  11100  hp 
each.  These  engines  are  direct-connected  to  multipolar  genera- 
tors of  Hoo  kw  capacity. 

In  order  to  take  care  of  the  targrly  increased  demands  of  the 
service  it  was  found  necessary  to  enlarge  the  power  equipment  at 
Charlestown.  and  it  was  determined  to  install  a  Wc-tinghousc 
vertical  cros--compound  engine,  the  order  being  placed  through 
the  Boston  office  bf  Wcstiughouse,  Cliutcli.  Km  &  Co  This 
engine  has  two  cylinder*.,  44  ins.  and  K*  NM  in  diameter,  with  no-in 
stroke,  and  runs  at  75  r.  p.  nt.  It  is  given  a  nominal  rating  of 
4500  hp.  using  steam  at  too  lbs.  initial  pressure  with  a  vacuum  of 
Hi  ins.,  and  has  an  ultimate  capacity  somewhat  exceeding  7000 
hp. 

The  high-pressure  cylinder  is  lined  with  poppet  valves  for  use 
with  superheated  steam,  and  the  low-pressure  cylinder  with  a 
Corliss  valve  gear  of  Wcstiughouse  design.  The  ea-l--tecl  lly- 
whecl  is  jfl  ft.  in  diameter,  with  jfe-in.  face,  and  weighs  ,150.000 
lbs.  The  shaft  is  hydr.1ulic.1lly  forged  steel,  ,17  ins.  in  diameter, 
with  an  iK-iu.  hole  in  the  center.  The  total  weight  of  the  com 
plcle  engine  is.  approximately.  ;  1  .•-  <  no  lbs. 

This  engine  is  the  first  of  the  kind  built  in  this  country,  making 
provision  for  using  superheated  steam 

The  general  appearance  of  the  machine  is  shown  in  the  ac- 
companying cuts  It  is  very  similar  to  the  Bay  Ridge  engines. 
The  hed-platc  is  a  heavily  ribbed  easting  of  box  pattern,  made 
from  cupola  iron,  and  supports  the  main  journal.  It  iorms  a  crank 
pit  into  which  oil  from  the  principal  working  part*  drains.  Tin 
main  shaft  journals  arc  .14  ins.  in  diameter  and  60  ins.  m  lcn^ili 
The  lower  shell  is  of  the  ball  and  socket  type,  and  has  a  jacket 
through  which  water  may  he  circulated.  The  bed-plate  and  lower 
shell  have  been  designed  to  permit  the  latter  to  be  removed  if  the 
shaft  be  raised  one-eighth  of  an  inch.  The  housings  arc  generally 
rectangular  in  cross  section,  and  are  made  in  halve-  and  fitted 
together  at  the  top  with  a  machined  joint  and  turned  boll*  in 
teamed  hnfc*,  The  hou-nigs  arc  doweled  to  the  heel  plates  tn 
insure  correct  alignment.  Sheet  steel  oil  guards  arc  fated  in  the 
opening  in  the  housing  on  the  side  next  the  generator  ( hi 
guards  also  surround  the  eccentrics  and  the  outer  ends  nj  the 
main  bearings.   Cross  head  slides  are  provided  with  bored  guide* 


and  have  ample  openings  on  the  side  to  permit  removal  of  the 

cross  head. 

The  cylinders  arc  not  jacketed  and  a  horizontal  reheating  re- 
ceiver is  placed  between  the  high  anil  low  pressure  cylinders. 
Cylinder  cover-  are  of  the  Ih>x  pattern,  heavily  ribbed,  and  they  con- 
tain the  steam  and  exhaust  valves  and  ports. 

The  valves  are  located  in  the  cylinder  beads,  reducing  the  clear- 
ance to  .1  per  cent  for  the  high  pressure  cylinder  and  2  per  cent  (or 
tile  low.  The  valve  gear  allows  a  cut-off  up  to  three  quarters  of 
the  stroke.  The  crank  is  of  the  fan  tail  pattern,  finished  all  over, 
■ltd  the  cross  head  pins,  crank  pins  and  connecting  rod  are  of 
open  hearth  forged  steel.  Kspccial  attention  has  been  given  the 
details  of  the  valve  gear.  The  admis-ion  and  exhaust  valve*  of 
each  cylinder  arc  driven  by  separate  eccentrics.  The  admission 
valves  have  what  i-  commonly  called  a  three-quarter  gear,  and  the 
exhaust  valves  are  actuated  by  a  wrist  plate  gear.  All  valve  gear 
nmm-rlions  are  steel  rod*,  fitted  with  heads  provided  with  mean- 
(or  taking  up  wear,  and  ior  adjusting  the  length  from  center  to 
center  of  journals  The  maximum  allowable  pressures  on  pro- 
jected areas  of  cross-head  and  crank  pins  arc  1.Z00  lbs.  and  1000 
lb-.,  respectively.  The  lly-whccl  is  of  special  construction.  A  ft 
in  diameter,  .<>  ins.  face.  The  arms  and  rim  are  of  cast  steel  and 
llie  center  of  air  furnace  cast  iron,  and  the  speed  may  lie  increased 
to  100  r.  p  111.  without  exceeding  the  elastic  limit  ol  any  member 

The  crank  shaft  is  .if  fluid  compressed  steel,  .to  ins.  in  diameter 
in  the  wheel  and  .14  in-  diameter  in  the  bearings,  with  a  16-in.  hole 
through  the  center.  It  weighs  75.000  lbs  without  cranks  or  wheel 
huh.  The  man  bearings  are  lined  with  babbitt  and  are  60  ins. 
long.  They  are  made  ill  two  parts,  a  top  and  a  bottom  shell,  the 
kilter  being  removable  for  reliniug  or  repairs  by  raising  the  shall, 
as  already  described.  The  bottom  shell  is  waicr-jackctcd.  and  is 
Ml  dc-igiicd  ihat  should  the  babbitt  metal  be  forced  out,  the  shall 
will  not  be  let  down  on  the  shell.  The  maximum  pressure  per 
square  inch  on  the  projected  area  of  the  luarings  does  not  ex- 
ceed J50  lbs.  An  automatic  stop  is  provided,  and  is  fitted  with 
prc--urc  I  id  1ric.1t  ion  for  both  bearings  and  cylinder*. 

At  three-quarters  ot  rated  horse-power  a  -nam  consumption  is 


NfcW  GENERATING  SET;    ENGINE  DESIGNED  FOR  SUPER- 
HEATED STEAM 


guaranteed  of  15  lbs.  per  horse-power  per  hour,  including  the 
water  iurm-lied  to  the  receiver,  the  initial  pressure  being  165  lbs. 
and  the  vacuum  .*>  m-  In  ca-e  a  vacuum  of  -•<>  i-is.  is  not  ob- 
tained, a  credit  of  -4«IJ  lbs.  per  square  inch  ol  mean  effective  pre- 
sure  in  the  low  pressure  cylinder  is  to  be  allowed  lor  each  inch 
tin  vacuum  falls  below  jit. 

The  armature  oi  a  We-tinclmn-e  direct-current  generator  i- 
carried  on  the  main  -bait  between  the  high  pressure  and  low  pres 
-lire  cylinders.    Thi-  is  one  id  the  largest  direct  Current  railway 
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generators  in  New  England.  It  is  a  24- pole  machine  of  2700-kw 
capacity.  The  commutator  and  armature  are  i-'  (t.  and  15  ft.  in 
diameter,  respectively,  and  the  total  weight  of  the  generator  is 
about  338.000  His. 

An  interesting  feature  of  the  switchboard  installation,  which 
was  also  designed  by  the  Westinghousc  Company,  is  the  operation 
of  the  circuit  breakers,  which  can  be  thrown  out  from  any  portion 
of  the  building  by  means  of  electric  bultons. 

The  condensing  system  includes  two  Allis  condensers  fur  the 
small  engines  built  by  the  Allis  Company,  and  a  Bulklcy  Jet  Con* 
denser  for  use  with  the  Westinghouse  engine. 

The  capacity  of  the  boiler  room  has  been  increased  by  adding 
luur  soo-hp  boilers,  built  by  the  Aultman  &  Taylor  Company,  of 


trains  on  the  Atlantic  circuit  of  the  elevated  line,  and  established 
in  substitution  therefor  a  new  and  more  extensive  service,  which 
enable  passenger*  to  ride  from  any  elevated  station  directly  to  any 
other  station  on  the  entire  system  without  the  inconvenience  of 
changing  cars.  No  change  was  made  in  (he  service  on  the  main 
line,  trains  in  both  directions  between  Dudley  Street  and  Sullivan 
Square  eotilinning  to  run  through  the  subway.  The  changes  will  be 
confined  to  improvements  and  extensions  of  the  service  upon  the 
Atlantic  circuit,  and  are  shown  diagramatically  in  the  cuts.  Instead 
of  simply  passing  around  the  circuit,  all  Atlantic  trains  will  run  In 
either  Dudley  Street  or  Sullivan  Square.  All  connections  made 
by  Atlantic  Avenue  train-  will  lie  included  in  the  new  service. 

The  train  movements  established  are  »ery  simple.  The  new 
routes  constitute  a  "loop"  system  Starting  front 
either  of  the  terminals,  trains  will  run  inbound  to 
the  junction  of  the  former  Atlantic  circuit,  return- 
ing  via  the  Atlantic  Avenue  subway  circuit  to 
the  terminal  station  from  which  they  started. 
Trains  run  on  these  routes  in  both  direction-, 
that  is  to  say.  trains  run  from  Sullivan  Square 
through  the  subway,  continuing  to  Atlantic  Ave- 
nue and  returning  to  Sullivan  Square,  and  other 
trains  run  from  Sullivan  Square  direct  to  Allantic 
Avcnuc.  returning  by  way  of  the  subway  to  Sulli- 
van Square.  Likewise  trains  start  from  Dudley 
Street  and  run  through  the  suhway,  thence  to 
Atlantic  Avenue  and  return  to  Dudley  Street,  and 
other  trains  start  from  Dudley  Street  and  run  to 
Atlantic  Avenue  and  the  North  station,  returning 
by  way  of  the  subway. 

The  destination  and  route  for  each  train  is  plain- 
ly indicated  by  three  different  methods.  First,  at 
each  terminal  station  a  brightly  illuminated  sign- 
lioard  (hows  the  destination  and  route  of  each 
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Mansfield.  Ohio.  Coal  is  supplied  to  the  power  house  by  rail  and 
loaded  from  car*  into  overhead  hoppers,  although  the  power 
house  is  located  so  that  coal  can  be  brought  by  either  water  or 
rail.  The  boilers  are  equipped  with  Greene  Economizers,  ar- 
tanged  in  the  usual  manner,  with  by-pass  flues  for  leading  the 
gatsx  direct  to  the  stack,  should  occasion  require.  The  method 
employed  for  the  removal  of  ashes  is  of  particular  interest.  The 
overflow  from  the  condensers  and  pumps  is  carried  through 
trenches,  which  pass  under  the  ash  pits  oi  the  boilers.  The  ashes 
cm  be  dumped  at  will  into  these  trenches  and  earned  off  with  the 
overflow  to  flats  or  meadows  which  are  being  filled  and  enclosed. 

While  the  new  boilers  were  primarily  installed  for  the  puriwisc 
of  furnishing  steam  to  the  Westinghouse  engine,  the  scheme  of 
pipinx  lias  been  carefully  arranged  so  that  the  boiler*  may  supply 
•team  to  any  engine.  Cylinder  oil  for  the  entire  station  is  forced 
by  city  water  pressure  from  a  tank  located  in  the  basement. 

The  company  recently  discontinued  the  former  system  of  running 


train  Second,  the  platform  men  and  the  trainmen  clearly  and  loudly 
announce  the  destination  and  route  of  each  train  while  it  is  loading 
ami  unloading  passengers.  Third,  colored  lanterns  or  "markers" 
n,cr  the  front  end  of  the  first  ear  of  each  train  indicate  the  destina- 
tion and  route  of  that  train.  A  red  light  over  the  motorman's 
bead,  that  is  on  the  'right-hand  side  of  the  hood,  indicates  that  the 
train  will  run  to  Sullivan  Square,  and  a  green  light  in  the  same 
position  indicates  that  it  is  bound  for  Dudley  Street.  A  white  light 
on  the  other  side  of  the  car  indicates  that  the  route  from  the  ter- 
minal will  be  by  way  of  the  subway,  and  a  yellow  light  in  the  same 
position  indicates  that  the  route  from  the  terminal  is  by  way  of 
Atlantic  Avenue. 



The  airship  of  Santos  Dnmont  is  rapidly  approaching  completion 
at  Brighton  Reach,  where  a  house  has  been  built  for  it  on  the  land 
of  the  Brooklyn  Rapid  Transit  Company.  An  early  voyage  by  the 
aeronaut  is  expected. 
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Improving  the  Service 


The  operation  <>(  an  electric  railway  promt,  a  ncvn  ending 
series  of  problems  to  the  progressive  manager.  F.ach  section  ot 
■he  country  possesses  peculiarities  which  are  reflected  in  the 
traveling  public,  and  scarce l>  a  day  pa-.es  on  any  l.u»y  system 
which  does  not  bring  to  the  manager  or  superintendent  com- 
plaints ol  one  kind  or  another  concerning  the  service.  Doubt- 
letl  many  ol  these  are  unjust,  but  lew  roads  are  so  perfectly 
operated  that  the  majority  ot  complaints  are  without  foundation. 
There  is  alwavs  abundant  opportunity  for  the  painstaking  man- 
ager to  effect  changes  for  the  better  in  a  service  that  so  closely 
affects  the  great  masses  as  docs  the  street  railway. 

During  a  recent  trip  across  country  in  Massachusetts  a  few  point* 
were  noted,  small  in  themselves,  but  considerable  in  the  aggre- 
gate, which  afforded  room  for  suggestive  criticism.  First  of  all 
the  condition  ol  the  track  and  roadbed  was  impressed  upon  the 
passenger  in  a  most  disagreeable  manner,  for  while  in  spots  it  was 
excellent,  in  other  places,  for  several  miles,  the  joints  were  in  a 
condition  that  would  scarcely  be  tolerated  in  a  lumber  camp 
The  motorman  was  operating  a  single  truck,  which  lurched,  tossed 
and  jolted  over  the  joints  and  around  curves  in  the  most  reckless 
manner.  The  handling  of  the  controller  was  in  keeping  with  the 
rest  ol  the  experience,  "full  multiple  and  no  coasting"  being  the 
motorman's  motto.  The  discomfort  ol  a  single-truck  ear  made 
itsell  lelt  here  more  than  anywhere  else  on  the  trip,  whereas  the 
poor  track  and  joints  would  have  been  iar  less  wearing  and  rack- 
ing if  reasonable  care  had  been  used  in  the  handling  of  the  con- 
trollers. The  line  was  a  single  track  through  a  delightful  country 
district,  aUumding  in  attractive  scenery,  and.  if  the  amount  ol 
traffic  noted  on  the  cars  is  any  index  of  the  road's  business,  there 
was  certainly  little  excuse  for  the  abnormally  poor  track  existing 
between  the  two  important  cities  connected,  and  still  less  excuse 
for  the  operation  of  old  and  battered  single-truck  cars  in  a  service 
which  might  be  the  company's  pride,  and  contribute  gtcatly  to  the 
comfort  and  pleasure  of  patrons.  High -peed  operation  with  single- 
truck  cars  oversteps  the  bounds  of  both  safety  and  pleasure,  to  My 
nothing  of  the  long  continued  jolting  day  after  day  to  which  the 
motorman  and  conductor  are  subjected  with  its  injurious  action 
upon  their  internal  physical  organization  Air  brake  control  like- 
wise is  absolutely  essential  in  all  heavy  and  rapid  service.  The  day 
is  certainly  coming  when  the  double-truck  car  will  reign  supreme  in 
long  distance,  fast  service,  above  miles  per  hour.  No  one  can 
ride  over  a  rough  country  road  without  at  once  feeling  keenly  the 
difference  in  comfort  between  these  two  classes  of  cars  and  Wing 
profoundly  grateful  to  the  Company  which  has  the  progrcssiveness 
to  employ  the  double-truck  equipment  for  all  such  service  where 
fast  time  is  essential. 

The  incessant  collection  of  fares  which  was  kept  up  by  the  con- 
ductor was  another  drawback  to  riding  in  comfort  and  undisturbed 
peace.  Instead  of  permitting  through  passengers  to  pay  the  full 
amount  of  their  fares  when  tbey  boarded  the  ear  they  were  called 
upon  to  contribute  in  small  sums  at  frequent  intervals  A  visit 
from  the  conductor  every  3  miles  gradually  gives  the  passenger  the 
impressMu  that  he  is  being  subjected  to  something  akin  to  highway 
robbery,  whereas,  if  the  single  straight  fare  to  the  passenger's  des 
filiation  could  lie  paid  at  once,  much  inconvenience  would  be  saved 
as  well  as  much  of  the  sensation  of  being  mulcted  by  the  company, 
In  one  car  on  this  trip  the  conductor  collected  thirty  eight  fares 
without  ringing  in  one  until  the  last  was  taken  up.  when  the  passen- 
gers were  subjected  to  a  continuous  fusillade  of  thirty  eight  slvls 
from  the  register  bell,  which  kept  up  for  15  to  20  seconds,  and  was. 
of  course,  thoroughly  annoying.  Nor  was  the  car  seriously 
crowded.  Transfer  checks  were  almost  unknown  on  this  trip 
Once  a  conductor  handed  a  passenger  wdio  asked  htm  for  transfers 
two  bits  of  pasteboard  marked  "i.t".  which  he  cllected  again  from 
the  same  passenger  <ome  5  mile*  further  on,  leaving  the  astonished 
patron  of  the  road  in  the  dark  to  this  day  as  to  the  "transfer" 
effected. 

It  was  a  pleasure  to  notice,  however,  that  no  "stealing  turnouts" 
occurred  m  tlv-  line  The  c»nfi<h  nee  "I  tb>-  '  a- oncer  in  the  rail- 
way company's  safety  of  operation  shrinks  to  small  dimensions 
when  his  car  rounds  a  curve  at  high  speed  to  meet  one  coining  head 
Ml  in  the  opposite  direction  a  hundred  yards  away. 

On  one  line  which  operates  an  hourly  time  table  the  ear  had 
just  left  the  small  town  where  connection  was  to  have  been  mad* 
when  the  second  car  arrived.  A  delay  of  an  hour  ensued.  A  rea- 
sonable attention  to  good  time  table  practice  would  have  obviated 
all  this  vexation  as  no  known  delay  in  time  harl  occurred,  and  Ihe 
annoyance  to  which  the  passengers  were  subjected  on  this  occasion 
was  ,|ue  entirely  to  the  failure  of  the  management  to  appreciate  the 
importance  of  this  feature  of  successful  operation. 

Last,  hut  not  least,  the  passenger  himself  can  do  much  to  improve 
the  service.    In  one  ease  an  open  car  entered  a  siding  on  a  city 


street  at  the  end  of  its  run,  and  the  passengers  attempted  to  ( 
bark.  A  large  crowd  which  had  been  waiting,  boarded  the  car  be- 
fore scarcely  any  of  the  passengers  had  alighted,  and  one  woman, 
in  a  selhsh  frenzy,  lest  she  might  miss  a  scat,  attempted  to  turn  over 
the  seal  back,  despite  the  fact  that  in  doing  so  she  was  pinning  in  an 
elderly  lady  who  was  utterly  hclplcs  to  move  cither  way.  The 
principle  of  decency  and  consideration  for  the  rights  of 
others  on  the  part  of  passengers  will  often  do  more  toward  assist- 
ing the  company  to  give  good  service  than  a  dozen  printed  rules 
in  an  operating  book. 

It  is  in  no  spirit  of  carping  fault  finding  that  these  lines  are  writ- 
ten, and  if  they  contain  any  suggestions  which  may  help  superin- 
tendents or  managers  to  make  some  of  the  ragged  edges  of  opera- 
tion smooth,  their  purpose  will  nave  been  attained. 

 —  

Nut  Lock  cm  Compound  Thread  Bolt 

An  ingenious  nut  lock  has  been  devised  by  W.  W.  Amiable, 
master  mechanic  of  the  Grand  Rapids  Railway  Company.  The 
holts  on  which  this  nut  lock  is  to  lie  applied  arc  cut  with  a  com- 
pound thread;  that  is,  a  right-hand  thread  is  cut  on  the  bolt,  and 
the  Mt  is  then  run  through  a  die  which  will  give  a  left-hand  thread 
of  the  same  pitch.  There  are.  therefore,  two  threads  on  the  same 
bolt,  one  right-hand  and  the  other  left-hand.  The  only  place 
that  Ihe  thread  is  materially  weakened  is  at  the  two  points  diametri- 
cally opposite  each  other,  at  which  the  right  and  left  ! 


COMPOUND  THkEAD  AND  NUT  LOCK 

cross,  yet  this  takes  out  only  a  relatively  small  percentage  of  the 
total  strength  of  the  thread.  The  action  of  the  nut  lock  is  as  fol- 
lows: A  nut  with  the  usual  right  hand  thread  is  run  onto  the  bolt 
and  tightened  in  the  ordinary  way  A  washer,  the  total  diameter  ot 
winch  is  somewhat  larger  that)  the  nut.  is  then  put  on  top  of  this 
first  nut,  and  is  followed  with  a  nut  having  a  left-hand  thread.  This 
r.ut  with  the  left-hand  thread  is  screwed  down  onto  the  first  nut 
and  washer.  One  edge  of  the  washer  is  bent  down  over  one  of  the 
laces  of  the  nut  with  the  right  hand  thread,  the  other  edge  of 
the  washer  is  bent  up  over  one  of  the  faces  of  the  nut  with  the 
left-hand  thread.  If  the  nuts  turn  they  must  then  turn  together. 
If  the  lower  nut  starts  t,>  unscrew,  it  has  the  effect  of  lightening  the 
upper  nut  with  the  left-hand  thread  down  against  it.  If  the  upper 
nut  stalls  to  unscrew  it  has  the  effect  of  tightening  the  lower  nut 
so  that  it  is  absolutely  impossible  for  either  nut  to  turn  in  either 
direction. 

The  accompanying  sketch  shows  the  nut  lock  as  applied. 
 s»» 

Allotment  of  Space  for  Street  Railway  Exhibition  at 
Detroit 

Ihe  allotment  of  space  fe>r  exhibition  purposes  in  connection 
with  the  Detroit  convention  of  the  American  Street  Railway  Ass„- 
nation  was  made  by  John  II.  Fry,  chairman  of  the  committee  on 
exhibits,  and  T,  C.  Pennington,  secretary  and  treasurer,  at  Detroit 
on  July  5.  A  list  of  exhibitors,  showing  the  space  number,  name 
and  address  of  company  or  individual  making  exhibit,  and  amount 
of  space  allotted  is  presented  herewith,  together  with  diagrams  of 
the  main  floor  and  gallery  of  the  exhibition  hall.  At  the  time  of 
the  allotment  it  was  found  that  22,530  v,  ft,  of  floor  space  had  been 
reserved  by  applicants. 

The  Light  Guard  Armory,  in  which  this  exhibition  is  to  be  held, 
contains  in  the  main  floi>r  and  gallery,  upward  of  15.000  sq.  ft.  of 
Moor  space  available  for  exhibition  purposes,  in  addition  to  a  rea- 
sonable allowance  for  aisles.  It  was  apparent  that  provision  would 
have  to  be  made  at  once  for  additional  space,  as  the  applications 
then  filed  exceeded  this  amount  of  space.  The  Common  Council 
of  the  city  was  appealed  to  and  permission  was  granted  the  associa- 
tion to  utilize  the  sidewalk  anil  part  of  the  roadway  for  exhibition 
purposes.  The  armory  occupies  a  corner,  and,  by  placing  a  tem- 
porary structure  over  the  sidewalk  on  the  two  streets  upon  which 
it  fares,  upward  of  7000  sq.  ft.  was  added  t"  the  available  floor 
space.  This  annex,  as  it  is  termed  on  the  diagram  herewith  pre- 
sented, will  lie  connected  with  the  main  hall  so  as  to  form  a  part 
of  the  exhibition  proper.  It  will  be  noticed  that  there  is  very-  little 
s|>ace  left  for  exhibition  purposes,  anil  manufacturers  who  desire 
representation  should  nuke  immediate  application  to  John  H.  Fry, 
assistant  general  paMenfler  agent.  Detroit  United  Railway.  I* 
Woodward  Avenue.  Detroit,  who  is  chairman  of  the  1 
exhibits. 
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Plotting:  Speed-time  Corves 

BY  C  O.  MAILLOUX 
PART  II. 

The  information  and  knowledge  obtained  in  the  preceding  in- 
vestigation of  the  nature  and  character  of  the  three  kinds  of 
fundamental  speed-time  curves,  namely,  the  acceleration  curve, 
coasting  curve  and  brake  ctirve,  is  of  much  practical  utility  and 
convenience  in  the  plotting  of  these  curves,  and  also  in  the  plot- 
ting t>f  run  curves,  which,  as  we  have  already  seen,  arc  in  reality 
made  up  by  joining  together  various  portions  of  acceleration, 
drifting  and  braking  curves. 

In  this  case  we  must,  in  a  measure,  reverse  the  process  fol- 
lowed in  the  analysis  of  train  motion,  for,  instead  of  separating 
the  curve  into  its  components,  we  must  assemble  these  com- 
ponents synthetically,  so  as  to  produce  the  curve. 

Preliminary  Considerations.— There  are  certain  considerations 
which  enter  into  the  discussion  of  every  specific  problem  in  train 
These  include  many  things,  such  as  the  character  and 
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location  of  the  railway  lines  to  be  operated,  the  nature,  char- 
acter and  other  characteristics  and  conditions  of  the  train 
service  required,  etc..  etc.  These  things  react  upon  and  de- 
termine the  schedule  speed,  headway  and  other  service  COft 
ditions,  which,  in  turn,  together  with  the  total  weight  of 
a  loaded  train  unit,  determine  the  character  and  capacity  of 
motor  equipment  required  per  train  unit.  A  complete  analysis  of 
all  these  characteristics  and  conditions  is  beyond  the  scope  of 
this  paper.  The  preliminary  calculations,  by  means  of  which 
the  fir>t  approximation  is  made  in  regard  to  the  number  and 
capacity  of  motors  per  train  equipment,  are  also  beyond  the  scope 
of  this  paper. 

The  purpo"  of  this  section  of  the  paper  will  be  fulfilled  if  wc 
assume  that  the  motor  equipment  has  already  been  decided  upon, 
since  one  of  the  principal  practical  applications  of  the  speed-time 
curves,  more  especially  the  service  run  curve,  is  to  test  or  gage 
the  qualities  and  fitness  of  a  specific  equipment,  by  furnishing  in- 
formation as  to  whether  the  proposed  equipment  is  capable  of 
doing  the  service  required  or  wanted  under  the  actual  or  assumed 
service  conditions. 

The  plotting  of  the  three  fundamental  speed-time  curves  will  fir<-t 
lie  di-<-iis*cd,  after  which  wc  will  be  better  prepared  to  understand 
the  process  of  plotting  the  run  curve. 
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Acceleration  Curves— The  acceleration  curve  of  a 
the  criterion  of  the  performance  of  this  car  and  of  its  motor 
equipment,  must  be  constructed  by  reference  to  the  fundamental 
ilata  relating  to  the  performance  of  the  particular  electric  motors 
ttfttd  in  the  said  equipment.  These  data  are  carefully  determined 
by  the  motor  manufacturers,  by  means  of  mure  or  less  compre- 
hensive and  elaborate  special  tests  made  for  that  purpose,  and 
they  are  shown  graphically  on  certain  curves  known  as.  "motor 
characteristic  curves"  (Hf,  5),  which  usually  give  the  relation 
between  the  various  values  of  current  (amperes)  sent  through 
the  motor,  and  three  different  quantities,  namely,  the  tractive 
effort  or  horizontal  pull  (pounds)  exerted  by  the  motor,  the  speed 
attained  (m.p.h.  ),  and  the  efficiency  obtained,  corresponding  to  the 
current  values.  The  currents  (in  amperes)  are  usually  represented 
in  these  diagrams  by  distances  measure,]  horizontally,  while  the 
other  three  quantities  arc  represented  by  distances  measured  ver- 
tically, each  according  to  its  own  appropriate  scale.  The  tests  of 
which  the  curves  arc  the  graphical  summary  and  representation, 
arc  based  in  each  case  upon  a  particular  gear  ratio,  which  is  noted 
on  the  curve  sheet.  These  curves  are  sometimes  made  for  various 
gear  ratio-,  but  usually  are  made  only  for  one  or  two 
gear  ratios.  By  means  of  these  curves,  the  curves  i 
to  other  ratios  can  be  easily  obtained. 

These  curves  are  usually  based  upon  tests  made  at  a  standard 
Village  of  500  to  550  volts.  If  the  voltage  to  be  used  in  the  case 
under  consideration  is  greater  or  less  than  the  standard  voltage,  a 
correction  will  be  required  m  the  speed  values.  The  speed  in  a 
series  motor  is,  as  is  well  known,  practically  proportional  to  the 
lotcntial  difference  at  its  terminals.  Hence,  an  increase  in  the 
voltage  will  increase  the  train  speed  in  proportion.  If,  for  instance, 
in  the  actual  case,  a  mean  voltage  of  550  volts  were  assumed,  the 
corrected  speed  curve  (B  in  Fig.  5)  would  be  one  having  ordinate 
values  20  per  cent  greater  at  every  point.  The  curve  of  tractive 
efTorls  (A  H)  WOttld  remain  unchanged  so  long  as  the  gearing 
ratio  remained  the  same.  A  change  in  the  gearing  ratio  has  the 
effect  of  modifying  both  the  tractive  effort  and  the  speed.  If  the 
gearing  ratio  is  nude  such  as  to  cause  the  train  to  run  faster,  that 
is  to  say.  if  the  number  of  teeth  in  the  driving  or  motor  pinion  is 
increased,  while  the  number  of  teeth  in  the  driven  wheel  or  gear 
on  the  car  axle  is  correspondingly  reduced,  the  result  will  be  to 
raise  the  speed,  while  lowering  the  tractive  effort;  and  vice  versa. 
The  corrected  curves  corresponding  to  each  particular  gear  ratio 
may  In-  drawn,  anil  a  new  set  of  curves  can  be  made  for  each 
change.  This  is  not  absolutely  necessary,  however,  since  the  cor- 
rected values,  both  for  speed  and  tractive  effort,  may  be  obtained 
direct  from  the  original  curves,  by  multiplying  the  values  therein, 
given  by  a  suitable  correcting  factor  or  coefficient,  as  is  well 
known.  The  speed  correcting  factor  may  include  both  the  change 
in  voltage  and  ihe  change  in  gear  ratio,  or  it  may  include  either 
of  those  two  things  separately.  When  a  change  is  made  in  the 
gear  ratio,  a  correcting  factor  will  also  be  required  for  the  tractive 
effort — this  factor  being  equal  to  the  reciprocal  of  the  factor  deter- 
mining the  change  in  speed  due  to  change  in  gear  ratio.  An  illus- 
tration of  the  effect  of  change  in  vollage  and  in  gear  ratio  on  the 
motor  Characteristics  is  given  in  Fig  5  In  this  diagram  the  speed 
curve  drawn  with  solid  line  (,-J)  is  the  curve  showing  the  results 
obtained  in  the  original  shop  test  with  a  certain  gear  ratio  and  a 
mean  voltage  of  500  VOltl  at  the  motor  terminals.  The  dotted 
speed  curve  (B)  shows  the  increase  in  speed  which  would  result 
if  the  mean  voltage  were  raised  to  600  volts.  As  the  gearing  ratio 
remains  liiirhangrd,  the  tractive  effort  curve  shown  by  the  solid 
line  (.-I-/V)  would  remain  the  same  for  both  speeds.  The  speed 
curve  drawn  with  broken  line  (C)  indicates  the  speed  values  rc- 
-nliiug  from  a  change  both  in  gearing  ratio  and  in  voltage.  The 
change  in  gearing  ratio  in  this  particular  case  was  such  as  to  in- 
crease  the  relative  speed  of  the  car  zt>~  times  The  change  in  voltage 
being,  as  already  stated,  such  as  to  increase  it  in  the  ratio  of  600 
I"  500,  or  1.2  times,  it  follows  that  the  total  increase  of  speed  was 

1  2  X  *  88  =  3.46  times. 
In  this  case,  the  dotted  line  of  tractive  efforts  (C)  shows  the 
tractive  effort  values  which  correspond  to  the  speed  curve  ( (') .  The 
cn  efficient,  by  which  the  values  of  tractive  effort  corrcs|»inding  to 
the  curve  A  must  be  multiplied,  is,  as  already  stated,  equal  to  the 
reciprocal  of  the  change  in  the  gearing  ratio 
1 

 =  o  .U? 

288 

The  method  of  approximate  determination  of  the  gear  ratio  is' 
passed  over  as  being  beyond  the  scope  of  this  paper. 

The  various  correcting  factors,  if  any,  having  been  determined 
and  applied,  in  each  particular  case,  substantially  in  the  manner  just 
indicated,  the  corrected  values  of  tractive  effort  and  speed  corres- 
ponding to  the  various  current  values  will  now  be  known  ;  and  these 
values  may  be  plotted  in  curves  analogous  to  the  corrected  curves 
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(C)  in  Fig.  5.  Dividing  the  tractive  effort  values,  which  corres- 
pond to  the  various  current  values,  by  the  total  weight  of  train  ex- 
pressed in  tons,  we  have  the  gross  tractive  effort  per  ton,  which  is 
the  quantity  P  used  in  equation  i'.  Taking  the  speed  values  and  the 
tractive  effort  values  corresponding  to  the  same  current  values,  we 
may  tabulate  the  tractive  effort  values  as  a  function  of  the  speed 
On  referring  to  the  equation  (!').  we  sec  that  we  still  need  the 
values  of  the  terms  f,  c  and  C.  It  is  usual  to  begin  by  plotting  the 
acceleration  curve  corresponding  to  a  level  and  straight  track.  In 
such  a  case,  the  values  of  t  and  G  both  become  zero.   The  values  of 


FIG.  6 

the  train  resistance  (/)  arc  usually  computed  for  different  speeds, 
by  means  of  some  particular  formula.  The  number  of  these  for- 
mula? is  legion,  but  a  completely  satisfactory  and  comprehensive 
one  still  remains  to  be  found.  The  latest  and,  perhaps,  the  most 
authoritative  information  on  this  subject  will  be  found  in  some 
articles  on  "Train  Resistance"  in  the  Street  Ramway  Journal 
for  May  and  June,  1902. 

By  means  of  the  two  sets  of  values  of  P  and  /,  and  using  the  for- 
mula given  in  equation  (!'),  the  acceleration  coefficients  .-!',  cor- 
responding to  various  difinite  values  of  these  quantities,  and,  there- 
fore. 10  certain  definite  speeds,  may  be  computed  and  tabulated 
We  then  have  two  things,  namely,  the  speed  value  and  the  accelera- 
tion coefficient  corresponding  to  said  speed,    In  the  first  method 


ordinates  are  then  to  be  displaced  sidewise  (to  the  left,  in  this 
case),  until  the  tangent  line  of  any  ordinate  meets  or  crosses  the 
tangent  line  corresponding  to  the  ordinate  of  the  previous  speed 
point,  that  is  to  say,  of  the  ordinate  immedially  to  the  left  of  it. 
The  proper  inciting  points  (mil)  between  the  tangent  lines  arc  to 
be  determined  by  the  eye,  being  located  usualy  about  half  way  be- 
tween the  two  corresponding  ordinate  points.  The  process  might 
lie  illustrated  by  means  of  a  file  of  soldiers  of  unequal  height, 
with  outstretched  arms,  and  moving  closer  together  until  their 
hands  touch.  If  the  proper  place  of  the  tangent  to  the  ordinate  y 
in  Fig.  0  is  at  the  point  A  on  the  curve  UABC,  then  the  tangent 
lines  U'  and  C  would  find  their  proper  places  when  the  ordinates 
y  and  y"  have  moved  to  the  left  as  far  as  the  point*  B  and  C 
respectively.  The  curve  OABC  Osculating  these  tangent  lines,  as 
shown  in  the  figure,  would  be  the  curve  required.  This  method 
has  serious  drawbacks.  In  the  first  place,  it  is  not  easy  to  deter- 
mine the  proper  points,  m  and  n,  at  which  the  tangent  lines  should 
meet.  The  difficulty  of  accurately  drawing  the  tangent  line  itself 
is  already  very  great,  without  the  difficulty  of  determining  by  the 
eye  the  distance  at  which  the  next  ordinate  should  be  placed.  If, 
for  instance,  in  Fig  6  the  tangent  lines  were  made  to  meet  at  the 
points  >n'  and  n  corresponding  to  the  mean  ordinate,  or  half  of  the 
speed  increment,  instead  of  meeting  at  the  exact  points,  m  and  •«, 
the  result  would  be  to  displace  each  ordinate,  as  clearly  shown 
at  the  right  end  of  the  figure,  where  the  solid  tangent  lines  passing 
through  the  points  A"  B"  and  C  "  represent  the  tangent  lines  in  the 
same  relative  locations  as  the  tangents  at  the  corresponding  points 
111  the  curve  UAIIC.  while  the  dotted  lines  represent  the  effect  of 
changing  the  meeting  point  from  the  points  m  n,  to  the  half-way 
points,  m  and  n  respectively.  The  figure  also  show  s  the  effect  of 
an  error  in  the  angle  of  the  tangent  line.  This  error  is  usually 
Constant,  being  due  to  the  particular  method  of  drawing  and  the 
protracting  instruments  us<<|  Ii  ts,  therefore,  apt  to  be  a  cumula- 
tive error.  As  clearly  indicated  by  the  broken  lines,  starting  from 
the  initial  ordinate  at  the  point  .1*  the  diagram  shows  the  increase 
in  divergence  resulting  from  a  constant  error  in  angularity,  the 
effect  being  to  make  the  curve  too  high  when  the  angle  is  too 
large,  and  too  low  when  the  angle  is  too  small.  The  errors  due  to 
the  two  causes  might  lie  cumulative,  or  they  might  tend  to  | 
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used  for  plotting  speed-time  curve*,  this  is  all  the  information  that 
was  required.  The  process  of  plotting  consisted  in  drawing  or- 
dinates equal  to  the  speed  value,  and  drawing  tangents  to  these 
otdinates,  equal  to  the  acceleration  coefficient— then  displacing  the 
ordinate  to  the  right  or  left,  until  the  tangent  line  met  the  tangent 
line  corresponding  to  the  ordinate  of  the  previous  speed  point 

Reference  to  Fig.  6  will  clearly  show  the  general  nature  of 
this  method.  The  process  of  plotting  consisted  in  drawing  or- 
dinate-, such  as  y,  y',  y",  equal  to  various  speed  values,  and  then 
drawing  at  the  upper  end  (A'  Ii'  C)  of  each  of  these  ordinates, 
a  tangent  line  whose  angularity  is  proportional  to  the  correspond- 
ing acceleration   coefficient   for  each  of  these  ordinates.  The 


compensate  each  other.  In  the  figure  it  is  clearly  seen  that,  under 
the  conditions  shown,  the  errors  would  lend  to  compensate  if  the 
error  in  the  angle  of  the  tangent  was  such  as  to  make  this  angle 
greater  than  it  actually  is.  while  they  would  1*  cumulative  in  the 
contrary  case.  The  method  is  totally  unscientific  and  unsatis- 
factory, notwithstanding  the  fact  that  it  is  still  used.  There  i* 
really  no  telling  what  the  percentage  of  error  may  lie.  It  is  alt 
conjecture  and  guess-work. 

No  meth  >d  i  i  curve  plotting  c  in  hi  entirely  satisfacti  rj  vithoal 
some  means  of  predetermining  both  co  ordinate*  of  each  point  to 
It  plotted. 

The  method  of  calculating  the  time  increments,  as  analyzed  in 
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Appendix  C,  constitutes  a  great  improvement  on  the  metbod  just 
described.  The  method  is  sufficiently  described  in  Appendix  C. 
By  means  of  this  method,  using  equations  (i)  and  (ii),  the  time 
points  corresponding  to  the  various  speed  points  may  be  deter- 
mined with  any  degree  of  accuracy  desired.  The  conditions  in- 
fluencing the  accuracy,  and  the  error  to  be  expected,  in  any  case, 
arc  fully  discussed  in  Appendix  C.  These  time  values  having  been 
tabulated,  the  curve  may  be  plotted  by  locating  the  ordinates  on  a 
sheet  of  paper  in  the  usual  way.  After  obtaining  the  co-ordinates 
for  an  acceleration  curve  on  a  straight  and  level  track,  we  can,  by 
assuming  proper  values  for  C.  in  equation  (V),  obtain  and  tabulate 
the  acceleration  coefficients  of  other  acceleration  curves  correspond- 
ing to  various  grades;  and  the  time  values  corresponding  to  the 
various  speed  values  having  been  computed  and  tabulated,  these 
curve*  may  he  plotted.  Fig.  7  shows  a  set  of  nine  acceleration 
curves,  including  one  for  a  level  and  straight  track,  four  for  up- 
grades of  '1  per  cent,  1  per  cent,  Ijfj  per  cent  and  2  per  cent,  rcs- 
piciiicly,  and  four  for  the  corresponding  down  grade*.  This 
method,  while  more  simple  and  far  more  accurate  than  the  crude 
'"tangent"  method,  still  admits  of  improvement 

"I  he  method  to  be  described  has  the  advantage  of  being  practical  - 
1.  a  graphical  method,  and  of  being  comparatively  simple  and  quick 
in  practical  use.    Incidentally,  it  serves  many  useful  purposes,  by 


scissa.  The  curve  is  then  drawn  through  these  points.  In  one  of 
the  curves,  (q),  the  resistance  values  if)  used  in  computing  the 
acceleration  coefficients,  included  the  friction  of  motor  bearings 
and  gearing,  while  in  the  other  curve (r)  this  additional  resistance 
was  excluded.  This  explains,  the  difference  in  ordinate  value* 
between  the  two  curves.  The  first  curve,  (u),  corresponds  to  cases 
when  the  car  is  moving  by  momentum  only,  at  which  times  the 
mechanical  resistance  due  to  friction  of  motor  bearing  and  gears 
must  be  overcome  by  the  kinetic  energy  of  the  car.  The  second 
curve,  t  rj  corresponds  to  cases  when  motive  power  is  being  applied 
to  the  car.  It  is  true  that  this  resistance  still  consumes  energy 
when  the  motors  arc  furnishing  power  to  the  car,  but  since  the 
curve  of  tractive  effort,  (Fig.  5),  represents  the  tractive  effort 
which  is  available  for  external  work,  it  follows  that  in  determining 
the  amount  of  gross  traction  per  ton  ("/'"),  the  friction  of  motor 
bearings  and  motor  gearing  is  already  eliminated.  It  is  for  this 
reason  that  two  curves  of  equivalent  acceleration  due  to  train 
resistance  arc  required,  (>>,  R.) — one  to  be  used  in  plotting  accelera- 
tion curves,  and  the  other  to  he  used  in  plotting  retardation  curves. 

The  curves  Qr,  h'.  arc  the  same  as  the  curves  «.  r,  but  reproduced 
below  the  axis  of  x  (with  ordinates  of  negative  signs). 

(The  train  resistance  valurs  for  sfteeds  above  1  m.  p.  h.  used  in 
computing  the  co  ordinates  of  the  curve  R,  agree  substantially 
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giving  graphically  and  accurately,  in  readily  intelligible  manner, 
the  answer  to  many  questions,  the  answer  to  which  otherwise 
necessitates  and  involves  more  or  less  tedious  computations  and 
some  thought.  The  method  is  based  upon  the  theorem  given  at  the 
end  of  the  Appendix  B,  to  which  reference  has  already  been  made. 
It  requires  two  charts,  which  may  be  drawn  cither  on  separate 
sheets,  or  else  combined  together  on  the  same  sheet.  These  charts 
arc.  respectively,  the  "Chart  of  Coefficients "  ( Fig  ■>)  and  the 
"Chart  of  Reciprocals"  (Fig.  10). 

In  the  "Chart  of  Coefficients,"  the  abscissa)  represent  speed 
values  in  miles  per  hour,  and  the  ordinates  represent  acceleration 
coefficients,  that  is  to  say.  the  values  of  the  differential  coefficients 

dv 

(  =  t),  ranging  between  rero  and  IdJ  miles  per  hour  per 

it 

second.  On  this  chart  are  drawn  various  curves)  representing  the 
variation  of  the  acceleration  coefficient  as  a  function  oi  the  speed. 
These  curves  arc  really  curves  of  "equivalent"  acceleration  for  the 
various  quantities,  P,  f,  G,  c,  which  enter  into  the  equation  (I') 
for  resultant  acceleration. 

The  curses  u.  r,  arc  the  curves  of  equivalent  acceleration  for  the 
train  resistance  (/).  These  curves  are  plotted  as  follows:  The 
value  of  /  having  been  determined,  for  various  speeds,  either  by 
means  of  some  formula,  or  by  reference  to  tabulated  data  Or  to 
curves  obtained  from  actual  test,  the  "equivalent"  acceleration 
corresponding  to  each  value  is  calculated  by  the  formula  given  in 
equation  (210)  ;  and  each  acceleration  coefficient  is  then  plotted  as 
an  ordinate,  using  the  speed  value  corres|Kinding  thereto,  as  ab- 


with  the  values  obtainable  for  the  train  resistance  of  a  single  car 
b>  the  formula  of  W.  J.  Davis.  Jr..  [tec  Street  Railway  Journal. 
Volume  XIX.,  May  J,  too-,  page  554I .  Between  o  in.  p.  h.  and 
I  m  p.  h.  the  train  resistance  values  used  are  such  as  to  make 
allowance  fur  the  increase  111  train  resistance  when  starting  from 
rest.  The  curve,  as  drawn,  indicates  an  initial  starting  resistance 
of  about  18  lbs.  per  ton.  For  further  information  on  this  subject 
sec  paper  on  "Train  Resistance"  by  J.  A.  F.  Aspinall,  M.I.CE, 
read  before  the  Institution  of  Civil  Engineers,  Nov.  j6,  loot.) 

The  curve  m  gives  the  equivalent  acceleration  values  of  the 
gross  traction  (P)  of  the  particular  motor  equipment,  whose  time- 
functiiin  curies  are  to  be  examined.  The  curve  is  prepared  sub- 
stantially  in  the  same  manner  as  the  curves  q,  r,  the  values  of 
"P"  being  determined  by  reference  lo  the  "corrected"  motor 
characteristic  curves,  as  already  stated.  The  acceleration  co- 
efficients corresponding  to  the  gross  traction  (per  ton)  obtainable 
at  various  speeds,  are  computed  by  equation  (210),  and  the  values 
so  obtained  are  plotted  on  the  chart  (curve  u). 

The  curve  x  is  what  might  Ik-  called  a  curve  of  "net"  acceleration 
coefficients,  obtained  by  subtracting  the  ordinate  values  of  the  train 
ri'si>tarice  coefficients  (curve  »)  from  the  corresponding  ordinate 
values  of  the  gross  traction  coefficients  (curve  kt). 

The  gravity  factor  <;.  is,  as  we  know,  independent  of  the  speed ; 
consequently,  the  value  obtained  by  equation  210,  for  any  given 
value  of  Gi  corresponding  to  any  definite  gradient,  is  constant  at 
all  speeds  ;  the  resultant  curve  will,  therefore,  be  a  straight  line, 
parallel  with  the  axis  of  x.  In  the  chart,  these  lines  have  lieen 
drawn  at  the  proper  calculated  ordinate  distances  corresponding 
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and  equivalent  to  all  percentages  of  grades  between  01  per  cent  and 
5  per  cent.  These  gradient  percentage  lines  have  been  repeated 
below  the  axis  of  1,  the  two  Mil  being  thus  suitable  for  up-grades 
and  down-grades. 

Since,  as  already  seen,  a  grade' of  I  per  cent  represents  a  force 
•  >f  20  lbs.,  it  follows  from  equation  (I)  that  the  acceleration  co- 
efficient due  to  such  a  grade  would  be 

=  .01098  X  20  —  -22  m.  p.  h.  per  second. 
It  follows,  therefore,  that  Ihe  scale  of  gradient  percentages  given 
at  the  right-hand  end  of  the  chart  is  such  that  the  vertical  distance, 
corresponding  to  each  t  per  cent  of  grade,  is  equal  to  0.22  when 
measured  on  the  scale  of  coefficients  at  the  left-hand  end  of  the 
chart. 

The  quantity  t  being  also  constant  at  all  speeds,  will  also  be 


The  effect  under  those  conditions  would,  therefore,  be  the  same 

as  if  the  total  grade  were: 

=  -f.  2.672  +  0.203  =  +  2-875% 
In  the  case  of  a  down-grade  the  effect,  of  course,  would  be 
equal  to  the  difference  between  these  two  values,  or 
=  —  2.6>2  +  0.203  =  —  2.469% 
This  net  value,  which  includes  the  allowance  for  both  gradient 
and  curvature,  is  the  value  that  would  be  used  in  plotting  the 
curve  by  means  of  the  chart  of  coefficients. 
When  b  equals  0.8  we  have,  from  equation  < XI), 
20 

N  =  —  =  25* 
0.8 

In  ibis  case  the  coefficient  for  each  degree  of  curvature  would, 
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represented  by  a  straight  tine.  The  curves  corresponding  to  this 
value  arc  not  shown  on  Ihe  chart. 

The  correction  for  curvature  may,  however,  be  made  by  refer- 
ence to  the  gradiant  percentage  lines,  the  clfcct  ot  the  track  cur- 
vature being  the  same  as  an  equivalent  "up-grade."  Since  a  1  per 
cent  grade  corresponds  to  20  lbs.  ol  tractive  effort,  the  number 
<i(  degrees  of  track  curvature  which  is  equivalent  to  a  t  per  cent 
grade  will  be: 

*  =N  (XI) 

where  X  —  the  number  of  degrees  of  curvature, 
ami      li  —  increased  train  resistance  in  pounds  per  ton  per  degree 
of  track  curvature.  * 
Anil  the  "equivalent  grade  percentage"  would  be: 
,V  6 

G=  =  .o$Nb  (XII) 

20 

As  an  illustration,  let  us  assume  an  up  grade  having  an  actual 
gradient  of  2.67  2per  cent,  and  a  track  curvature  of  4°-3o'  (45°). 
and  let  b  equal  00  The  equivalent  grade  due  to  the  curvature 
would  be: 
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therefore,  be  1/25,  or  0114  of  the  coefficient  corresponding  to  a  1 
per  cent  grade.  It  follows,  therefore,  that  two  of  the  smaller 
spaces,  each  corresponding  to  a  tenth  of  a  per  cent  of  grade, 
would  represent  the  coefficient  for  5  degs.  of  track  curvature. 

When  b  equals  some  other  number  the  relation  between  the  two 
kinds  of  coefficients  is  not  so  simple,  for  which  reason  the  writer 
finds  it  preferable  to  make  all  corrections  (or  track  curvature  by 
reference  to  equation  (XII). 

When  there  is  no  track  curvature,  the  algebraical  sum  of 
acceleration  coefficients  includes  only  three  coefficients,  name- 
ly, those  due  to  the  gross  traction,  the  train  resistance  and 
the  grade.  The  curve  jV  being  already  the  algebraical  sum 
of  the  first  two,  it  follows  that  we  have  only  to  take  either  the 
sum  or  the  difference  in  ordinate  values,  at  any  speed  point,  be- 
tween the  curve  A'  and  the  horizontal  line  corresponding  to  any 
gradient,  in  order  to  obtain  the  corresponding  resultant  accelera- 
tion. This  resultant  acceleration  coefficient  is  equal  to  the  sum  of 
the  ordinate  values  in  the  case  of  a  down-grade,  and  to  their 
difference  in  the  case  of  an  up-grade.  Thus,  on  a  down-grade  of  1 
per  cent,  the  resultant  coefficient  would  be  equal  to  the  lull  vertical 
distance  between  the  curve  N  and  the  "1  per  cent"  line  below  the 
"zero"  line  (or  axis  of  X),  just  as  if  the  zero  line  itself  had  been 
displaced  downward  as  far  as  the  "t  per  cent"  down-grade  line. 
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The  effect  of  an  up-grade  would  be  exactly  contrary,  bring  the 
same  as  if  the  zero  line  had  been  displaced  upward  to  the  corre- 
sponding up-grade  "percentage"  line. 

The  point  at  which  the  cane  jV  crosses  any  gradient  percentage 
line  corresponding  to  an  up-grade  being,  of  course,  the  point  at 
«  liich  the  equivalent  acceleration  coefficient*  cancel  each  other, 
and  give  a  resultant  acceleration  equal  to  zero,  it  follows  that 
thij  point  is  at  the  maximum  speed  that  the  particular  motor 
equipment  under  consideration  would  give  on  that  grade.  If,  in- 
stead of  an  up-grade,  we  examine  the  point  of  intersection  of  the 
curve  .V  with  a  down-grade,  we  find,  as  is  to  be  expected,  that  the 
maximum  speed  will  be  considerably  higher.  The  chart  may  also 
!>e  used  to  answer  questions  such  as  the  following:  On  what 
down-grade,  at  any  given  speed,  would  the  equivalent  acceleration 
due  to  gravity  be  the  same  as  that  due  to  the  train  resistance? 
Al-o.  on  what  grades  would  this  force  he  sufficient  to  cause 
acceleration,  and  at  what  rates?  The  answer  to  this  question  is 
obtained  very  easily  by  taking  the  ordinate  of  the  curve  (Qj, 
corresponding  to  any  speed,  and  comparing  it  with  the  ordinate 
corresponding  to  any  grade.  When  the  two  values  arc  alike  there 
is  no  resultant  acceleration.   If  one  is  greater  than  the  Other  there 


scale  of  ordinates.  The  scale  of  ordinates,  in  the  original  chart 
of  coefficient,  from  which  Fig  9  was  made,  is  such  that  1  m.  p.  h. 
per  second  equals  jo  cms.  so  that  the  acceleration  coefficient  values 
may  be  easily  read  and  plotted  to  the  third  decimal  place.  This 
accuracy  is  mil  mi  important  for  tin-  poitioits  of  .speed -tune  curves 
having  a  high  rate  of  acceleration,  hut  it  becomes  very  important 
in  the  case  of  low  accelerations,  that  is  to  say,  in  plotting  the  rela- 
tively flat  portion!  of  acceleration  and  retardation  curves.  In 
these  portion*  the  acceleration  coefficients  have  relatively  small 
values,  and  consequently  the  percentage  of  error  would  be  in- 
creased, unless  these  values  can  be  read  at  least  to  the  second, 
preferably  tO  UK  third,  decimal  place.  The  greater  ease  and 
facility  with  which  a  chart  can  he  used  when  plotted  to  a  larger 
scale  really  simplifies  the  task  of  plotting  the  curves  and  probably 
nvi  s  tune  111  the  end. 

It  is  obviously  desirable  that  the  scale  of  ordinates  fie  precisely 
the  same  in  both  charts,  since  otherwise  it  would  be  necessary  to 
use  proportional  dividers  or  equivalent  means  of  compensation  lor 
the  difference  in  scales,  in  transferring  the  ordinate  values  from 
the  chart  of  coefficients  to  the  chart  of  reciprocals,  in  order  to  get 
the  proper  time  increment  values  corresponding  thereto.  For 
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will  Ire  acceleration  or  retardation,  according  to  the  (Ml  The 
chart  thus  answers  at  once,  and  in  a  very  satisfactory  manner, 
all  question!  in  regard  to  the  speed  attainable  under  any  dcsireil 
»ct  or  aggregation  of  conditions.  The  chart  of  coefficients  1^, 
therefore,  an  instrument  for  quickly  and  accurately  determining 
the  answer  to  equations  (26)  and  (/)  under  any  kind  of  condi-. 
lions,  actual  or  hypothetical. 

The  train  resistance  coefficients,  when  once  properly  deter- 
mined, will  serve  for  any  case  where  the  train  units  arc  of  the 
same  kind  and  character,  it  being  now  known  that  the  train  re- 
sistance values  ("/,"  from  which  the  curve  R  is  derived)  vary  with 
the  number  of  ears  per  train,  and  it  being  probable  that  they  also 
vary  according  to  the  form  and  the  size  of  car.  It  is  evident  that 
several  different  curves,  analogous  to  the  curve  R  and  correspond 
ing  to  train  units  of  different  kinds,  may  be  all  plotted  ON  the  same 
chart  of  coefficients.  The  gradient  percentage  lines  on  the  chart 
will,  for  obvious  reasons,  be  the  same  for  all  cases  whatsoever. 
Hence,  we  have  only  to  plot  the  curve  of  gross  traction  coeffi- 
cients (Af)  for  any  other  motor,  to  be  at  once  able  to  answer  all 
questions  about  the  speed  and  acceleration  obtainable  under  any 
and  alt  conditions.  It  is  not  well,  however,  to  plot  too  many 
curves  on  the  same  chart,  especially  when  they  run  closely  to- 
Cither.  It  is  more  convenient,  less  confusing,  and  therefore 
preferable,  to  use  a  distinct  chart  for  the  "traction"  curves  (".If" 
and  "Ar">.  and  for  the  "resistance"  curves  ("R"),  corresponding  to 
each  kind  of  train  unit,  or  for  not  more  than  two  distinct  kinds  of 
train  units. 

It  is  deiirable  to  plot  the  chart  of  coefficients  with  a  rather  large 


this  reason  the  I  wo  Charll  should  be  both  made  on  the  same  kind 
of  co-ordinate  paper. 

The  charts  shown  in  FifJS.  o  and  10  have  l>ccn  reproduced  with 
a  view  to  making  tin  in  suitable  for  practical  use.  For  this  reason 
they  have  been  reproduced  in  sufficiently  large  size  to  permit 
accuracy  in  plotting  or  reading  the  coefficient  values,  and  great 
care  has  been  taken  in  the  photo-engraving  to  have  the  scale  of 
Ordinate!!  exactly  the  same  in  both  charts.  * 

The  chart  of  reciprocals  (Fig.  to)  serves  for  determining 
quickly  the  time  increment  value  corresponding  to  any  speed 
value.  In  this  chart  the  ordinates  represent  acceleration  co- 
efficients exactly  as  in  the  chart  of  coefficients,  and  the  abscissa- 
represent  time  values  in  seconds,  on  a  scale  sufficiently  large  to 
indicate  small  fractional  values  of  seconds.  On  this  chart  are 
drawn  various  reciprocal  curves  The  curve  A  is  the  true  recip- 
n<al  curve,  being  obtained  by  dividing  I  by  each  accelerai  ion 
coefficient  value  and  plotting  the  resulting  value.  The  curve  R  is 
a  curve  obtained  in  the  same  way,  by  taking  half  the  reciprocal 
value  In  like  manner,  we  obtain  the  curves  C.  D.  F.  F,  cor- 
responding, respectively,  to  the  04,  03,  02.  01,  reciprocal  values, 
and  the  curves  G.  H,  I,  corresponding,  respectively,  to  twice,  five 
times,  and  ten  times,  the  reciprocal  value 

This  chart  is  so  prepared  as  to  take  advantage  of  the  relation 
shown  in  Appendix  C  in  equation  (0,  where  the  acceleration  co- 
efficient enters,  it  will  be  noted,  as  a  reciprocal    The  manner  of 
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:  it  is  vrry  simple.  The  acceleration  coefficient  value  for  any 
speed  having  been  determined  by  mean*  of  the  chart  of  co- 
efficients, it  i»  transferred  by  dividers,  or  in  any  convenient  way. 
to  the  chart  <>f  reciprocals,  where  it  is  used  as  ;m  orwnale  value 
and  moved  sideways,  as  such,  until  it  intersects  the  "proper"  recip- 
rocal line.  The  "proper"  reciprocal  line  depends  upon  the  speed 
differences  or  increments,  as  the  equations  in  Appendix  C  clearly 
show.  Consequently,  with  speed  increments  of  1  mile  per  hour, 
curve  A  would  be  the  proper  curve;  with  s|ieed  increments  of. 
respectively.  01  m.  p.  h.,  and  to  111.  p.  h.  the  "propel"  curses 
would  be  curves  /•'  and  ft  The  smaller  the  speed  increments  the 
more  numerous  will  be  the  plotted  points,  and  the  greater  ac- 
curacy of  the  curve  plotted.  The  process  ol  determining,  by 
means  of  these  charts,  the  co-ordinates  of  a  speed-time  curve  cor- 
responditiK  <"  any  *ct  of  conditions,  is  so  simple  as  compared  witti 
all  previously  known  methods  that  one  can  afford  to  use  smaller 
speed  increments  and  thus  make  the  curve  easier  to  draw  and 
more  accurate  and  satisfactory  for  any  purpose. 

It  is  important  to  note  that  the  same  reciprocal  curve  will  not 
serve  for  all  portions  of  a  given  speed-time  cone,  with  equal 
accuracy,  and  that  the  reciprocal  curves  roi  responding  to  rela- 
tively large  speed  increments  (such  as,  for  instance,  curve  h  will 
be  quite  limited,  both  in  application  and  MB  accuracy.  This 
peculiarity,  which  is  due  to  the  form  of  the  reciprocal  curve*,  will 
he  understood  without  difficulty,  on  glancing  at  the  chart  of 
reciprocals.  It  is  seen  that  the  higher  acceleration  coefficients 
(  which  correspond,  as  we  know,  to  the  more  inclined  portions  ol 
speed-time  curves)  have  the  shortest  time  increment  values,  and 
that  as  the  coefficient  value*  become  reduced  (that  is  to  say.  as 
the  speed-time  curve  "flattens")  the  time  increment  values  irereasc 
more  and  more  rapidly.  This  relative  increase  in  time  increments 
continues  until,  for  each  reciprocal  curve,  in  succession,  beginning 
with  curve  /,  which  corresponds  to  the  highest  s|xed  increments 
(  A  y  ■  10  m  p  h.)  «nd  ending  with  curve  /•'. which  correspond*  to  the 
smallest  speed  inclement  (  '  v  —  0.1  m.  p.  h.).  a  point  is  finally 
reached  at  which  the  time  increment  values  obtained  by  reference 
to  that  particular  curve  would  exceed  the  longest  time  value  Co 
seconds!  which  can  be  read  on  the  chart.  Thus,  in  the  case  of 
curve  /.  the  chart  limit  would  be  reached  when  the  acceleration 
coefficient  became  reduced  to  I  II.  This  mean*  that  the  curve  I 
would  be  entirely  useless  for  determining  the  time  values  of  any 
speed  time  curve  or  portion  thereof  not  having  acceleration  co- 
efficient greater  than  111.  The  chart  limit  for  curve  ff  would 
be.  in  like  manner,  an  acceleration  coefficient. 


=  —  =  0.55 
0 

and  the  chart  limit  for  any  other  curve  would  he 

/\y 


where  a  v  —  the  speed  increment  corresponding  to  that  particular 
curve.  For  example,  in  the  rase  of  curve  A.  where  A  y  =  t.  the 
limit  would  be 

—  —           — O  III 

0  0 

and  for  curve  F  where  A  y  =  0.1  the  limit  would  be 
Ay  0.1 

—  —  —  =  0011 
0  o 

These  considerations  clearly  show  that  the  reciprocal  curves 
corresponding  to  the  larger  speed  increments,  such  as  curves  (7. 
ff.  f,  can  be  used  for  determining  the  time-values  onlv  when 
plotting  speed-time  curves  which  have  considerable  slope  or  inrlina 
tion.  (either  upward  or  downward)  It  also  hecomes  apparent 
that  as  the  speed  time  curve  flattens,  the  reciprocal  curves  corres- 
ponding to  smaller  speed  increments,  (such  as  f).  C.  D.  etc.). 
become,  first,  desirable,  then  indispensable.  For  very  accurate 
work  the  writer  uses  the  curve  A  or  the  curve  R  for  the  highest 
accelerations,  (usually  (he  curve  A  for  coefficients  above  2  and  the 
curve  F  for  coefficient*  hetween  t  s  and  2  )  :  and  he  uses,  success- 
ively,  the  curve*  C.  />.  F.,  for  intermediate  lower  coefficients,  the 
curve  F  being  used  for  the  lowest  coefficients.  In  cases  when  still 
greater  accuracy  is  required  than  can  he  obtained  with  curve  F. 
such  as  for  plotting  the  nearly  horizontal  portions  of  speed-time 
curve*  fhavinir  coefficient*  anproaching  zero),  the  writer  proceeds 
a*  follows:  The  net  coefficient  value,  a*  ohtained  from  the  chart 
of  coefficients  by  means  of  dividers  or  in  other  convenient  manner. 
i«  increased  twice.thrre  times  or  four  time*  its  value,  and  then  used 
in  the  u«nal  way  for  finding  the  time  increment  on  the  chart  of 
reciprocals,  by  reference  to  curve  F:  the  time  value  thus  obtained 
is  then  divided  by  the  multiplying  factor  used  in  enlarging  the 


net  coefficient,  the  result  being  the  net  time-increment  value.  A 
glance  at  the  chart  will  readily  show  that  this  process  is  virtually 
the  same  as  if  a  new  reciprocal  curve  corresponding  to  smaller 
speed  increments  than  the  curve  F  were  to  be  drawn.  The  method 
has  the  advantage  over  such  a  curve,  however,  that  the  coefficient 
ii  magnified,  and  that  the  time-increment  reading  is  made  at  a 
point  farther  to  the  left,  on  the  chart,  where  the  reciprocal  1 
are  farther  apart,  and  where  their  inclination  is  greate 
enabling  the  reading  to  lie  made  with  much  greater  accuracy. 

The  five  "observations"  given  at  the  end  of  Appendix  C,  con- 
stitute rules  which  may  be  useful  in  selecting  the  proper  reciprocal 
curves,  for  each  particular  case.  Practical  experience  will,  how- 
ever, be  the  best  guide. 

Drifting  Curves — In  the  ease  of  drifting  curves,  we  have,  as 
pointed  out  in  equal  inn  (I'll)  to  consider  only  the  effects  of  the 
train  resistance,  track  curvature  and  grades.  The  resultant  accel- 
eration coefficient  at  any  speed  is  readily  obtained  from  the  chart 
of  coefficients  just  as  in  the  case  of  acceleration  curves.  When  the 
Irain  is  drifting  and  the  energy  required  for  turning  the  motors 
comes  from  the  kinetic  energy  stored  in  the  train,  there  is  usually 
an  increase  in  the  train  resistance  due  to  the  friction  of  the  motor 
gears,  etc  ,  the«e  motors  being  no  longer  electrically  driven.  The 
kinetic  energy  of  the  rotating  part*,  tends,  in  some  measure,  to 
counterbalance,  or  to  neutralize,  this  increase.  In  case  it  is  not 
fully  neutralized,  a  new  curve  should  be  drawn,  showing  the  accel- 
eration coefficients  corresponding  to  drifting  and  braking  curves. 
The  curve,  q,  as  already  stated,  represents  such  a  curve  on  the 
chart  of  coefficients.  The  values  of  the  acceleration  coefficient,  as 
given  on  this  curve,  are  the  ones  which  should  be  taken  in  deter- 
mining the  resultant  retardation  graphically  by  means  of  this 
chart.  The  determination  of  the  time  increments  is  done  in  exactly 
the  same  manner  as  in  the  case  of  acceleration  curves.  Fig.  7 
shows  a  set  of  nine  drifting  curves,  including  the  drifting  curve 
for  a  level  and  straight  track,  and  four  curves,  each  corresponding 
to  up-grades  and  down  grades  of.  respectively,  54  per  cent,  I  per 
cent,  1  </i  per  cent  and  a  per  cent. 

Braking  Curves. — The  co-ordinates  of  a  braking  curve  should, 
in  reality,  be  delermined  in  substantially  the  same  manner  as  the 
co-ordinate*  of  acceleration  and  coasting  curves.  In  order  to  do 
this,  it  would  be  necessary  to  draw  on  the  chart  of  coefficients  the 
curve  of  equivalent  acceleration  coefficients,  corresponding  to  a 
given  rate  of  braking.  This  curve  would  be  almost,  but  not  quite, 
a  straight  line  parallel  with  the  axis  of  jr.  The  difficulty  of  this 
method  is.  that  the  form  of  brake  lines  varies  so  widely  and  at 
times  quite  erraticaly.  In  practice,  the  process  of  plotting  the  brak- 
ing curves  is  greatly  simplified  by  making  the  assumption  that  the 
braking  curve  is  a  straight  line.  This  is  not  exactly  true,  as  all 
pointed  out.  In  Fig.  3  the  curve  y  A  n  r  is  a  true  braking 
reproduced  from  an  actual  diagram  obtained  in  the  braking 
tests  conducted  by  the  New  York  Railroad  Commission  with 
various  street-car  brakes  in  New  York  City,  in  i&xj.  The  dotted 
straight  line,  y  a  b  c,  is  the  line  inclosing  the  same  area  as  the 
brake  curve,  this  fact  being  clearly  shown  by  the  two  distance 
CtlTVM  a  f  f  g  and  o  t'  f  />'  on  the  lower  part  of  the  diagram. 
The  first  of  these  curve*  correspond  to  the  true  brake  curve, 
y  a  ft  r.  while  the  second  corresponds  to  the  equivalent  brake 
curve,  y  a  b  c.  It  will  be  seen  that  while  the  area  enclosed  by 
the  two  curve*  is  exactly  the  same  (being  a  trifle  under  .02  mile), 
the  time  required  to  cover  this  distance  is  greater  in  the  case  of  the 
true  brake  curve  than  in  the  case  of  the  modified  one.  In  some 
cases,  the  time  error  resulting  from  the  assumption  of  a  constant 
rate  of  retardation,  would  lie  greater  than  in  others,  and  might 
lie  serious     In  most  eases,  however,  it  is  negligible 

A  closer  approximation  to  the  actual  form  of  the  brake  curve 
can  lie  made  in  the  manner  indicated  in  the  right-hand  portion  of 
Fig  .1.  where  the  true  brake  curve  v  A  P  C.  and  the  straight  line 
y  a  ft  c.  previously  referred  to.  are  both  reproduced,  together  with 
the  broken  line,  y -ft -C.  It  will  be  seen  that  this  broken  line  con- 
stitutes a  much  closer  approximation  to  the  actual  brake  curve 
than  the  straight  line,  y  a  b  c  The  acceleration  coefficient  of  the 
straight  line  is  found  by  calculation  to  be.  approximately.  1.84.  The 
broken  line  ha*  an  acceleration  coefficient  of  about  2  ,11  in  the  upper 
portion,  and  t,2  in  the  lower  portion  The  two  portions  of  the 
broken  line.  v-ft'.  and  b'-C.  correspond  to  equal  "drop*"  or  reduc- 
tions of  speed.  It  i*  seen  that  the  acceleration  coefficient,  (which, 
in  this  case,  might  better  be  called  retardation  coefficient),  is  about 
2;  per  cent  greater,  for  the  upper  portion  (v  ft'),  while  the  retarda- 
tion coefficient  of  the  lower  portion.  (ft'-C)  is  nearly  40  per  cent 
le-s.  ihan  the  acceleration  coefficient  of  the  straight  braking  line, 
v  a  ft  r.  By  sub-dividing  the  hrake  curve  into  three  portion*,  the 
broken  line,  now  consisting  of  three  portions,  would  enable  a  still 
-'er  Irgree  of  approximation  toUietTW  ettrrc  to  be  obtained,  aa 
will  be  readily  understood.  Unfortunately,  owing  to  the  erratic 
variations  ip  the  form  of  the  curve  itself,  it  would  be  more  difficult 
to  assign  proper  values  to  the  retardation  coefficients  of  the  different 
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portions  in  terms  of  the  retardation  coefficient  of  the  straight  brak- 
ing line,  (y-a-b-c),  corresponding  to  the  same  distance.  For  this 
reason,  the  writer  does  not  recommend  sub-dividing  the  brake 
curve  into  more  than  two  portions,  and  does  not  even  recommend 
this  except  in  cases  where  extreme  accuracy  is  desired. 

The  assumption  that  the  braking  curve  is  a  straight  line  greatly 
simplifies  the  process  of  plotting.  The  determination  of  the  speed 
and  time  values,  by  which  the  line  of  braking  may  be  drawn,  comes 
under  three  general  cases  constituting  braking  problems,  which 
are  treated  and  discussed  as  such  in  Appendix  U. 

It  will  be  evident,  of  course,  that  the  slope  of  the  brake  curve 
will  still  vary,  even  though  the  rate  of  retardation,  due  to  the  fric- 
tion of  the  brake  shoes,  be  assumed  to  be  constant.  This  is  ap- 
parent from  equation  (IX),  in  which  it  is  seen  that  four  factors 
(B,  f,  c,  C)  enter  into  the  equation  for  the  retardation  coefficient 
m  braking.  Owing,  however,  to  the  very  fact  that  there  is  so  much 
variation  and  uncertainty  in  the  form  of  the  brake  curve,  it  is 
usual  to  make  the  assumption  that  a  braking  force  of  150  lbs  per 
n>n  covers  all  three  of  the  factors.  B,  f  and  r  for  high  sperd  ser- 
vice. Hence,  the  only  other  force  usually  considered  is  the  force 
of  gravity  (G).  This,  as  we  have  already  seen  in  Section  [,  enables 
equation  (/.V)  to  he  simplified  practically  to  the  form  shown  In 
equation  (X).  The  reason  why  the  factor  G  is  still  retained  and 
considered  separately,  is  that  the  effect  of  gravity  may  he  consider- 
able on  grades  of  relatively  high  percentage,  and  llto  that  the 
effect  would  be  opposite  on  up-grades  and  down  grades,  re- 
spectively. In  the  case  of  the  (actors  f  and  r,  on  the  other  hand, 
the  effect  is  relatively  small  and  always  has  the  Mint  sign.  The 
force  of  gravity  (G)  being  positive  on  down  grades  will  have  the 
effect  of  neutralizing  a  part  of  the  braking  force  applied.  Thus,  on 
a  down-grade  of  t  per  cent,  which  corresponds,  as  already  seen, 
to  a  tractive  effort  of  30  lbs.,  and  taking,  according  to  the  usual 
practice,  as  stated  above. 

B  —  f  —  t  =  150 
the  net  braking  effort  would  be 

150  —  an  =  130  lbs. 
and  the  coefficient,  which,  in  this  case,  might  properly  be  called  re- 
tardation coefficient,  would  be,  according  to  equation  (IV), 

as  .01098  X  130  —  1.43 
In  the  case  of  an  up-grade  of  1  per  cent,  the  retardation  coefficient 
would  be  equivalent  to 

=  oroofl  (150  +  30)  =  t  87 
The  value  of  *  used  in  the  equations  given  in  Appendix  D  is  under- 
stood to  be,  in  every  case,  that  which  corresponds  to  the  resultant 
or  net  retardation,  and  it  is  determined  in  the  manner  just 
indicated. 

It  is  seen  that  the  foregoing  method  of  plotting  the  braking 
curve  still  involves  certain  assumptions,  which,  in  the  present 
state  of  our  knowledge,  are  unfortunately  unavoidable.  It  is  very 
much  to  be  hoped  that  further  experiments  should  be  made  for  the 
purpose  of  determining  the  form  of  the  true  braking  curve  under 
various  conditions  of  braking.  It  is  also  to  be  hoped  that  some 
eivnvenient  and  praclical  means  of  analytical  expression  or  of 
graphical  representation  of  an  average  or  typical  braking  curve 
may  be  arrived  at.  It  is  only  then  that  it  will  be  possible  to 
eliminate  the  assumptions  which  now  have  to  be  made,  and  to  at- 
tain a  higher  degree  of  precision  in  the  plotting  of  the  braking 
ci:rve. 

Distance-Time  Curve  —  \ltmlion  was  called  in  Appendix  A.  in 
connection  with  equation  (r),  to  the  fact  that  the  area  of  any  por- 
tinn  of  the  speed-time  curve  comprised  between  two  given  inter- 
vals of  time  corresponds  and  i*  equal  to  the  distance  traversed  by 
the  moving  body  during  that  time.  By  taking  advantage  of  this 
fart  it  is  possible  to  plot  on  the  same  dtaur.-m  on  which  the  speed- 
time  curve  itself  is  drawn,  another  curve,  the  distance  time  curve, 
usually  called  the  "distance"  curve  Such  distance  curves  are 
shown  in  Figs  1  to  4.  inclusive.  The  eo -ordinate*  for  this  curve 
are  obtained,  in  each  case,  by  integrating,  shccc  Isfvcljr,  mall  strips 
of  the  area  enclosed  by  the  speed-time  curve.  This  integration  is 
usually  done  in  practice  by  means  of  a  planimeter  or  other  inte- 
grating instrument.  If.  for  example,  we  first  integrate  the  portion 
corresponding  to  the  first  30  seconds,  the  result  obtained  by  the 
integration  may  he  made  a  measure  of  the  distance  which  the  car 
will  have  traversed  within  the  first  30  seconds  If,  as  pointed 
out  in  Appendix  D,  the  numerical  "area"  result  of  the  integration 
is  divided  by  tnno  (the  number  of  seconds  in  one  hour)  the  re 
suiting  figure  will  be  the  distance  expressed  in  miles.  Integrating, 
in  like  manner,  the  area  comprised  between  20  and  30  seconds  we 
obtain  the  distance  traversed  in  the  interval  of  time  comprised 
between  the  twentieth  and  thirtieth  second.  By  integrating  suc- 
cessively all  the  other  portions  of  the  speed-time  curve  between 
definite  time  limits  in  the  same  manner,  other  corresponding  dis- 
tance values  (t)  will  be  obtained.  The  total  distance  traversed 
will  evidently  be  equal  to  the  aggregate  sum  of  all  the  separate 


distance  values  thus  obtained.  This  total  distance  will  be  the 
highest  point  of  the  distance  curve. 

The  object  of  integrating  the  area  enclosed  by  the  speed-time 
curve  in  separate  strips,  or  "by  parts,"  is,  of  course,  to  obtain  the 
co-ordinates  for  various  intermediate  points  on  the  curve  [or  the 
purpose  of  plotting  the  same.  In  plotting  out  the  distance  curve, 
the  distance  corresponding  to  the  inferior  time  limit  of  integration 
(in  equation  [t].  Appendix  A)  is  equal  to  the  so-called  "constant 
of  integration."  Thus,  in  Fig.  4,  in  plotting  the  distance  curve, 
o-a  c-r.  between  the  points  a  and  c,  the  distance  value  (a)  obtained, 
as  indicated  in  equation  (r),  by  the  integrat:on  of  the  acceleration 
curve  from  the  beginning  to  the  point  b,  would  be  equal  to  the 
constant  of  integration,  which,  in  the  case  shown,  is 
a  —  one  mile, 

and  this  value  would  have  to  he  added  to  the  distance  value  ob- 
tained by  the  integration  of  the  portion  of  curve  comprised  be- 
tween the  points  b  and  A.  in  order  to  give  the  total  ordinate  value 
or  the  actual  location  of  the  distance  curve  corresponding  to  the 
point  c — that  is  to  say,  the  ordinate  at  the  upper  limit  of  integra- 
tion. This  is  evident,  for,  if  the  distance  value  obtained  by  inte- 
grating the  area  comprised  between  the  points  6  and  A.  were  to 
be  plotted  by  measuring  off  from  the  axis  of  jr.  instead  of  from 
some  point  (a)  higher  up,  it  would  then  serve  to  indicate  only  the 
increase  of  distance  covered  between  the  points  *  and  A.  The 
addition  of  a  distance  value  (a)  equal  to  the  distance  already 
covered  up  to  the  point  b,  is  necessary  to  bring  the  corresponding 
portion  of  the  distance  curve  comprised  between  the  points  b  and  A 
into  its  proper  place  (r). 

It  is  evident  that  the  smaller  the  strips  of  area  which  are  inte- 
grated at  a  time,  and  the  more  accurate  the  method  of  integration 
used,  the  more  numerous  will  be  the  plotting  points  and  the 
greater  will  be  the  accuracy  with  which  the  distance  curve  can  be 
plotted.  In  the  diagrams  Figs.  I  to  4,  inclusive,  the  distance 
curves  arc  plotted  so  as  to  represent  distances  in  miles,  according 
to  a  scale  of  miles  which  is  shown  at  the  right-hand  end  of  the 
diagram  in  each  case.  The  process  of  computing  the  total  area 
enclosed  by  the  speed-time  curve  in  very  small  portions  is  some- 
what tedious.  The  work  may  be  greatly  simplified  by  the  use  of 
an  instrument  called  the  integTaph.  which  was  once  exhibited,  in 
1S88,  before  this  Institute,  by  its  learned  inventor,  the  late  Mr. 
B.  Ahdank-Abakanowicz.  This  instrument  is  an  integrating  in- 
strument which,  in  addition  to  giving  the  numerical  result  of  the 
integration,  actually  shows  the  steps  of  integration  graphically, 
by  drawing  the  so-called  "integral"  line.  It  is  made  in  two  sires 
bv  Mr.  G.  Coradi.  of  Zurich.  Switzerland,  the  distinguished  maker 
of  integrating  instruments  known  by  his  name.  The  instrument 
admits  of  some  range  of  adjustment,  whereby  the  scale  or  ordi- 
nate* may  be  varied.  It  is  evident,  however,  that  by  means  of  pro- 
portional dividers,  or  by  other  well-known  drafting-room 
methods,  the  scale  or  ordinate*  may  lie  enlarged  or  reduced,  so  as 
>o  make  it  suitable  for  anv  scale  desired  for  plotting  the  curve, 
The  writer  has  made  considerable  use  of  the  intcgraph  during  the 
last  two  year*,  and  has  found  it  exceedingly  useful  and  convenient, 
not  only  on  account  of  its  precision  but  also  as  a  time-saving 
device  in  work  of  this  character. 

The  distance  curve  i<  of  great  utility  in  the  plotting  of  the  run 
curves,  because  it  constitutes  the  most  practical  means  of  deter- 
mining the  proper  time  points  corresponding  to  a  given  distance. 
This  is  exemplified  bv  mean*  of  the  simple  run-eurvc  shown  in 
Fig  4  In  plotting  this  run-curve  it  was  desired  to  let  the  first 
or  accelerating  portion  (which,  as  previously  statc.I,  was  taken 
from  Fig.  T>.  continue  until  a  distance  of  exactly  1  mile  had 
heen  covered.  The  dotted  line  b  a  in  Fig  1.  which  intersects  the 
distance-curve  at  a  point  fa)  equal  to  a  distance  of  1  mile  on  the 
right -hand  or  "distance"  *eale,  therefore  repre*ent«  the  point  at 
which  the  acceleration  portion  terminate*  The  drifting  portion 
(/?>  of  the  curve  in  Fig.  4.  was  obtained  bv  means  of  Fig.  2.  be- 
ginning at  a  point  (h)  representing  exactly  the  same  speed  as 
the  point  (b)  in  Fig  1.  The  line  b-a  in  Fig.  2  intersects 
the  distance  curve  at  the  point  a.  It  being  desired  to  let  the  drift- 
ing portion  (/?)  of  the  run -curve  ai*o  represent  the  same  total 
distance  traversed,  exactly  t  mile,  this  curve  was  cut  off  in  Fig. 
2  at  the  point  (if),  so  located  that  the  last  ordinate  would  intersect 
the  distance  curve,  in  Fig,  2.  at  a  point  (c)  whose  vertical  distance 
(r.  above  the  starting  point  00  was  equal  to  1  mile,  when 
measured  on  the  distance  scale.  The  portion  of  the  distance- 
rtirve  in  Fig.  2.  rompri«ed  between  the  points  a  and  r.  could, 
therefore,  be  reproduced  in  Fig.  4,  starting  from  the  point  a.  It 
is  seen  that  the  point  r,  in  Fig.  4.  correspond*  to  a  distance  of 
exactly  2  miles  on  the  distance-scale.  The  distance  curve  con- 
stitutes a  convenient  means,  and  the  most  practical  means, 
whereby  the  various  kinds  or  curves  may  be  cut  off  and  connected 
at  the  proper  points  in  assembling  them  together  to  form  the  run- 
curves.  This  will  be  further  exemplified  hereinafter  in  discussing 
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the  plotting  of  a  service  run  curve,  constituting  a  practical  illustra 
ti<>n  of  the  process  of  plotting  such  curves. 

From  the  above  it  will  lie  seen  that  the  speed-time  curve  cstab- 
hshes  a  relation  between  the  distance,  speed,  and  the  time,  in  any 
given  case.  Hence,  if  any  two  of  these  three  quantitie  s  are  given 
or  assumed  the  third  can  be  determined.  In  the  majority  of  cases 
the  distance  is  known,  at  least  approximately.  The  quantities  to 
be  determined  by  means  oi  speed  time  curves  are  either  the  speed 
to  be  obtained  when  the  time  is  assumed,  or  known,  or  else  the 
time  required  for  a  given  service  when  the  speed  is  known  or 
assumed. 

«#»  

Brooklyn  Tunnel  Bids 

Bids  for  the  construction  and  operation  of  the  BriMiklyn  tunnel 
extension  were  opened  Monday  by  the  Rapid  Transit  Commis- 
sion. The  Brooklyn  Rapid  Transit  Company  offered  to  build  the 
tumicl  for  $7,000,000  and  to  provide  a  system  oi  transfers  good 
over  about  on  per  COM  of  the  company's  line*  in  Brooklyn.  The  In- 
trrborough  Rapid  Transit  Company,  to  which  the  interests  of  the 
Bclmont-McDonald  syndicate  have  l>een  transferred,  made  an  offer 
to  construct  the  subway  for  J.'.ooo.uou.  and  to  carry  passengers 
between  the  Bronx  and  Brooklyn  for  a  single  fare  of  5  cents.  The 
company  put  in  an  alternative  Hd  of  $.t,ono.ooo,  with  the  condition 
that  the  company  should  have  the  privilege  of  building  a  subway 
under  Broadway  between  Union  Square  and  Forty  Second  Street. 

Each  hid  is  exclusive  of  $1,000,000  which  the  eommtsison  is  will- 
ing to  allow  for  terminals  and  for  the  purchase  of  real  eslate.  It 
was  estimated  that  the  cost  of  building  the  Broadway  extension 
would  be  at  least  $j,fioo.ono  The  effect,  therefore,  of  the  alternative 
bid  of  the  Interborough  company,  should  it  be  accepted,  would  lie 
that  deducting  the  cost  of  the  Broadway  extension- an  improve- 
ment that  the  Commission  has  always  had  in  contemplation— tho 
city  would  have  to  pay  out  only  $500,000  for  the  Brooklyn  tunnel. 

Mr.  McDonald,  on  behalf  of  the  Interborough  Company,  ex- 
plained that  that  corporation  was  very  anxious  to  have  the  Brook- 
lyn tunnel  a  part  of  the  present  subway  system.  It  was  because  of 
this  fact  that  such  a  low  bid  was  made,  as  its  acceptance  would  leave 
the  city  with  sufficient  funds  to  "proceed  with  the  extension  of  the 
Rapid  Transit  road  from  Broadway  and  F"orty- Second  Street  to 
Union  Square,  this  extension  being  absolutely  indispensable  to  the 
successful  operation  of  the  road  and  the  serving  of  the  most  im- 
portant shopping  district  in  the  city,  with  a  view  to  giving  a  con- 
nection with  the  projected  Pennsylvania  terminal  at  Thirty-Third 
Street  and  Broadway  to  furnish  an  equal  facility  to  that  now  pro- 
vided at  the  Grand  Central  Station." 

If  the  alternative  bid  of  S.t.ooo.ooo  for  the  Brooklyn  extension  is 
accepted  by  the  Commission  the  Interborough  Company  will  con- 
struct the  extension  from  Forty-Second  Street  and  Broadway  to 
Union  Square  for  the  nominal  sum  of  $100,000.  provided  this  piece 
of  road  is  authorized  by  the  first  of  next  July. 

Mr.  McDonald  said  that  the  cost  of  building  the  tunnel  to  Brook- 
lyn would  be  at  least  $10,000,000.  but  that  the  company  had  made  a 
low  bid  because  it  wanted  the  tunnel.  He  tainted  out  also  that 
his  company  could  afford  to  bid  less  than  the  Brooklyn  Rapid  Tran- 
sit Company,  because  it  bad  all  its  plant  ready  and  on  the  spot  to 
begin  work. 

John  L.  Wells,  counsel  to  the  Brooklyn  Rapid  Transit  Company, 
laid  before  the  commission  a  long  list  of  routes  over  which  the 
tunnel  passengers  would  In*  transported  in  Brooklyn  for  one  5-cent 
fare.  Mr.  Wells  added,  however,  that  people  traveling  south  of 
Kings  Highway  on  these  lines,  for  instance,  to  Coney  Island,  would 
have  to  \Kiy  an  additional  5-ccnt  fare. 

August  Belmont,  on  behalf  of  the  Interborough  Company,  said 
passengers  would  be  conveyed  from  the  Bronx  to  the  Brooklyn 
terminal  for  one  5-eenl  fare  He  said  he  had  been  assured  that  if 
his  company  got  the  contract  his  companies  would  be  allowed  to 
operate  through  cars  to  Jamaica  over  the  lines  of  the  Long  Island 
Railroad  for  an  additional  Vrent  fare.  Mr.  Belmont  added  he  had 
received  other  assurance*  from  a  Brooklyn  trolley  company  which 
enabled  him  practically  to  promise  that  an  agreement  would  he 
entered  into  with  that  company  whereby  passcng.rs  would  be  con- 
veyed to  Coney  Island  and  other  outlying  points  on  the  system 
owned  by  the  company  he  referred  to  for  a  3-«nt  additional  fare. 

Strike  at  Albany  Averted 

The  Troy  branch  of  the  tabor  organization  which  controls  the 
employees  of  the  United  Traction  Company,  operating  in  the 
cities  of  Troy.  Albany.  Watervliet.  Rensselaer  and  Cohoes. 
threatened  to  strike  recently  unless  the  company  dismissed  two 
iormcr  members  of  the  union,  who  were  charped  with  emberrling 
fund*  „f  the  order  to  the  amount  of  between  $100  and  $200.  The 


company  suggested  that  the  matter  be  referred  to  a  board  of  arbi- 
tration. Bishop  Burke,  of  Albany,  was  selected  by  the  company, 
and  Michael  Muldoon,  of  Troy,  by  the  employees.  In  accepting 
the  responsibility  Bishop  Burke  said:  "It  will  be  my  purpose  to 
consider  fully  the  points  and  differences  and  to  decide  fairly.  The 
company  and  the  men  both  have  rights,  and  I  believe  that  much 
more  can  be  accomplished  through  arbitration  than  by  striking.  I 
shall  also  consider  the  public." 

When  the  question  was  submitted  to  the  Board  of  Arbitrators 
they  had  little  difficulty  in  reaching  a  decision.  They  reported  to 
the  company  that  the  two  men,  William  F.  McGuire  and  Michael 
Pickett,  whose  discharge  from  the  service  of  the  traction  company 
was  demanded  by  the  union,  should  be  dismissed,  the  testimony 
taken  showing  that  the  company  would  be  within  its  rights  in 
letting  them  go.  The  company  immediately  discharged  the  men. 
and  all  danger  of  a  strike  was  averted 

»»t 

Cleveland's  Three-Cent  Council  Enjoined 

The  last  two  weeks  have  hern  a  most  exciting  period  in  the  his- 
tory of  Mayor  Tom  L  Johnson's  campaign  for  .t-cent  fare  railroads 
in  Cleveland.  On  Monday.  July  14,  the  Council  passed 
eleven  ordinances  establishing  as  many  routes  for  .veent  fare 
lines,  and  calling  for  bids  for  them.  The  mutes  included  the 
former  Hoefgen  lines,  which  have  been  shown  by  a  map  in  the 
Slum  RAILWAY  Join  sal.  with  the  addition  of  franchises  for  a 
nwid  through  the  flats  to  connect  with  the  proposed  new  line  to 
Akron,  and  for  crosstown  lines  on  Doan  Street  and  Madison 
Avenue.  During  the  week  the  public,  and  probably  the  Mayor  as 
well,  were  treated  to  a  surprise  m  the  announcement  that  a  com- 
pany headed  by  Harrison  B  McGraw.  a  prominent  attorney,  would 
enter  the  field  with  bids  for  the  franchises  over  the  proposed 
routes.  Mr.  McGraw  is  a  partner  of  H.  Clark  Ford,  president  of 
the  Eastern  Ohio  Traction  Company,  and  has  acted  as  attorney  in 
many  of  the  Everett-Moore  transactions.  This  was  taken  to  indi- 
cate that  Mr.  Everett  would  again  enter  the  local  Cleveland  field, 
and  on  a  .1  cent  fare  basis.  Thus  far  matters  looked  promising 
for  Mayor  Johnson  and  his  pet  project. 

But  on  Saturday  afternoon  the  Mayor's  hopes  were  shattered 
when  Attorney-General  Sheets  started  quo-warranto  proceedings 
in  the  Circuit  Court  to  oust  the  Cleveland  City  Council 
and  demanded  that  the  members  show  by  what  right  they  hold 
office.  Judge  Caldwell,  of  the  Circuit  Court,  granted  on  order  re- 
straining the  Council  from  granting  further  franchises  or  special 
privileges  of  any  kind  until  the  case  is  heard  and  decided.  The 
suit  ts  the  result  of  the  recent  decision  of  the  Supreme  Court  of 
Ohio  in  declaring  the  Cleveland  city  government  unconstitutional. 
There  is  little  possibility  that  the  case  will  ever  come  to  trial,  since 
in  October  the  State  Legislature  will  convene  to  decide  on  a  new 
code  for  Ohio  cities,  and  in  that  event  even  a  favorable  decision  for 
the  City  Council  would  count  for  naught  The  suit  was  started  by 
Judge  W.  W.  Boynton.  who  is  a  property  owner  on  one  of  the 
streets  over  which  it  was  proposed  to  build  a  3-cent  fare  line.  He 
denies  that  he  is  acting  for  any  one  but  himself  and  neighboring 
property  owners.  The  injunction  not  only  restrains  the  City 
Council  from  taking  further  action  in  .vcent  fare  matters,  but  pre- 
vents possibility  of  extensions  of  franchises  for  the  existing  com- 
panies, hence  it  seems  improbable  that  the  latter  are  in  any  way 
connected  with  the  suit.  Members  of  the  Council  have  taken  steps 
to  induce  Governor  Nash  to  call  an  immediate  special  session  of  the 
Legislature  to  relieve  the  city  of  its  embarrassing  position  and  to 
preserve  its  credit,  which  is  now  endangered. 

In  the  meantime  John  B.  H»>efgcn's  car  load  of  rails,  scattered  on 
Rhodes  Avenue,  will  continue  to  gather  rust,  since  it  begins  to  look 
as  if  it  would  be  many  a  day  before  a  .veent  fare  car  ran  over 
them. 




The  Roanoke  Railway  &  Electric  Company,  of  Roanoke.  Va  . 
has  hjst  purchased  a  tract  of  about  forty  acres  of  mountain  land, 
lying  ,1  miles  south  of  the  city  and  extending  about  three-quarters 
of  a  mile  tip  the  ravine  between  the  mountains  south  of  the  city 
The  northern  end  of  this  tract  is  near  one  of  the  principal  lines 
operated  by  the  company,  and  it  is  understood  to  be  its  intention 
to  use  the  property  for  park  purposes  The  natural  advantages  are 
such  that  it  is  not  unreasonable  to  suppose  that  it  will  prove  to  be 
one  of  the  most  picturesque  spots  in  Virginia.  It  is  reported  that 
the  railway  company  will  at  once  put  a  large  force  of  men  to  work 
on  the  property  under  the  direction  of  an  experienced  landscape 
architect,  and  that  it  is  the  intention  to  erect  a  large  casino, 
dancing  pavilion  and  other  attractions,  and  also  build  a  lake  at  the 
lower  end  of  the  tract. 
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Topic*  of  the  Week 


Mayor  Low  announced  last  week  that,  after  a  conference  with 
Messrs.  Lindcnthal  and  Parsons,  in  which  all  the  plans  for  the 
relief  of  the  Brooklyn  Bridge  traffic  had  been  considered,  it  had 
heen  decided  to  connect  the  two  bridges  a*  proposed  by  Mr. 
Parson*  Mr.  Lindcnthal  will  prepare  plans  for  the  bridge,  and 
Mr.  Parsons  will  produce  a  scheme  for  the  subway  part.  The 
Mayor  hopes  to  have  these  plans  submitted  by  September  I.  Mr. 
Lindcnthal,  however,  has  not  given  up  his  plan  of  installing  a 
moving  sidewalk,  and  he  dots  not  consider  the  present  decision 
as  a  rejection  of  his  proposal. 


The  June  report  of  one  of  the  suburban  companies  operating  in 
the  West  shows  the  effect  of  the  cool  weather  oi  that  month  on  the 
earnings  of  the  electric  railways  that  are  heavy  carriers  during 
the  summer  months.  By  actual  count  there  were  twenty-eight 
rainy  days  for  the  month.  The  gToss  receipts  of  the  company 
increased  only  $500  over  the  same  month  111  1901,  while  the  in- 
crease for  the  latter  month  over  June,  1900,  was  almost  $14,000 
The  net  earnings  of  this  company,  instead  of  showing  a  healthy 
increase,  as  has  been  noted  since  the  road  was  first  placed  in 
operation,  actually  show  that  there  wis  a  decrease  of  $47'  t«  »<*" 
at  compared  with  1001. 


A  timely  note  of  warning  to  steam  railway  companies,  who 
make  a  point  of  hampering  trolley  companies,  has  been  sounded 
by  Judge  Mand,  at  Morristown,  Pa.  In  the  course  of  a  decision 
upon  one  of  these  controversies  the  court  said:  "Technical  ob- 
jections against  trolley  companies  only  tend  to  establish  them  in 
popular  favor.  I  think  railroad  companies  ought  to  let  well 
enough  alone.  If  they  do  not.  I  think  the  time  will  soon  come 
when  the  people  will  tire  of  this  senseless  litigation  and  rise  up 
and  elect  a  Legislature  that  will  grant  greater  franchises  and  give 
more  power  to  the  trolley  corporations."  This  is  a  sensible  and 
conservative  statement,  and  is  deserving  of  very  careful  con- 
*ideration  by  public  officials  as  well  as 


In  Iowa,  where  considerable  construction  work  is  being  done 
and  where  many  extensive  intcrurban  lines  are  projected,  the 
officials  oi  the  various  intcrurban  railways  of  the  State,  both 
those  which  are  partially  completed  and  those  which  have  not  as 
yet  actually  commenced  the  work  of  construction,  have  agreed 
upon  the  fare  to  be  charged  for  the  transportation  of  passengers. 
This  rate  as  agreed  upon  will  be  O/,  cents  per  mile,  or  just  one- 
half  the  rate  charged  by  steam  railways.  Freight  rates  have  not 
yet  been  arranged,  and  it  may  be  that  no  action  will  be  taken 
on  these  rates  for  some  time.  The  agreement  as  to  passenger 
rates  does  not  bar  the  several  companies  from  making  special 
rates  for  excursions 


Judging  from  the  daily  newspaper  accounts  of  street  railway 
events  the  "dog  days"  arc  having  the  customary  effect  upon  copy 
makers.  Last  week  a  "Chicago  invention"  delighted  the  heart  of 
every  imaginative  journalist  of  the  yellow  order.  It  proved  to  be 
an  oft-exploited  and  exploded  theory  of  street  railway  propulsion. 
111  which  it  was  proposed  to  employ  "small  electro  magnets"  im- 
bedded between  the  tracks,  which  would  work  automatically,  so 
that  the  car  would  be  attracted  to  magnets  ahead,  cutting  out  those 
which  it  passed  over.  A  simple  calculation  as  to  the  power  re- 
quired to  "attract"  a  street  car  carrying  an  ordinary  motor  equip- 
ment, and  the  sixe  and  character  of  the  "small  electro-magnets" 
proposed  for  this  purpose,  might  jar  the  average  reader,  but 
it  could  not  hope  to  make  an  impression  upon  the  yellow  journalist. 


The  popularity  of  trolley  rides  as  a  means  of  recreation,  espe- 
cially when  the  lines  extcnM  into  the  suburban  districts  or  con 
nect  nearby  towns,  has  attracted  several  enterprising  authors  and 
publishers  to  present  hand-books  explaining  the  connections  be- 
tween cities  and  villages  in  certain  localities,  where  the  network 
of  trolleys  can  be  utilized  for  pleasure  riding.  Some  of  these 
guides  arc  very  interesting  and  instructive,  and  the  demand  for 
them  demonstrates  that  when  they  arc  accurate  in  their  informa- 
tion and  reliable  in  their  descriptions  of  the  points  of  interest 
along  the  line,  their  production  can  be  made  profitable.  The* 
can  also  be  made  very  serviceable  for  the  railway  companies,  and 
progressive  managers,  by  encouraging  the  distribution  of  this 
class  of  literature,  will  attract  many  sightseers  to  their  lines.  This 
has  been  shown  to  be  the  case  particularly  in  New  England,  in 
the  vicinity  of  New  York  and  among  the  coast  resorts. 


The  franchise  tax  litigation  has  advanced  another  step  toward 
final  settlement.  At  Albany  last  week  Supreme  Court  Justice  D. 
Cady  Herrick  confirmed  pro  forma  the  report  of  Referee  Robert 
Earl.  In  order  to  bring  in  all  questions  raised  by  the  corpora- 
lions  so  thai  they  can  be  passed  upon  by  the  higher  courts  on 
appeal,  Justice  Herrick  announced  that  he  would  decline  to  find 
favorably  on  all  questions  raised  by  the  corporations  upon  which 
Reierec  Earl  had  declined  so  to  find.  William  11.  Page,  represent- 
ing the  Metropolitan  Street  Railroad  Company,  was  the  spokes- 
man for  the  corporations  at  the  hearing,  and  Attorney  General 
John  C.  Davics  and  Deputy  Attorney  General  Henry  C.  Coman 
appeared  for  the  State.  Former  United  States  Senator  David  B. 
Mill  and  Charles  F.  Brown  appeared  as  special  counsel  tor  the 
Metropolitan  Street  Railway,  and  Charles  A  Collin  for  the  Brook- 
lyn Rapid  Transit  Company.  An  appeal  from  Justice  Merrick's 
decision,  affirming  that  of  Referee  Karl,  will  be  heard  at  the 
September  term  of  the  Appellate  Division,  The  Appellate  Divi- 
sion is  expected  to  render  a  decision  so  that  the  case  can  be 
argued  in  the  Court  of  Appeals  in  November,  and  final  decision 
is  looked  (or  in  December. 


The  legal  department  oi  the  Metropolitan  Street  Railway  Com- 
pany and  the  corporation  counsel  of  New  York  do  not  agree  upon 
the  question  oi  the  right  of  the  city  to  tear  up  tracks  in  streets  for 
which  the  company  holds  franchises.  Some  time  ago  the  cor- 
poration counsel  advised  Borough  President  Cantor  that  he  had 
authority  to  remove  "unused  tracks,"  and  added  the  following 
explanation  of  his  views  on  what  constituted  an  abandoned  route: 
"There  is  a  popular  impression  that  the  running  of  one  car  or 
train  a  day  is  an  exercise  of  a  franchise  technically  necessary  to 
and  stilTirient  for  its  preservation,  I  can  find  no  authority  for  such 
doctrine  and  I  do  not  believe  it  is  sound.  The  franchise  confers 
a  right  to  operate  a  road  for  the  convenience  of  the  public,  and  a 
street  railroad.  I  believe,  necessarily  implies  frequent  running  of 
ears  at  all  times  of  the  day,  The  running  of  a  -.ingle  car  is.  how- 
ever, some  evidence  of  an  intention  not  to  abandon  the  route,  and 
when  such  intention  is  a  material  circumstance  it  is  possible  that 
the  court  might  regard  it  as  sufficient  to  save  the  rights  of  the 
company."  Thereupon  Mr.  Cantor  announced  his  intention  of 
tearing  up  the  tracks  when  the  company  refused  to  remove  them 
It  was  contended  on  the  part  of  the  company  that  the  franchise 
had  been  obtained  from  the  State,  and  that  the  through  president 
had  no  authority  in  the  premises.  In  order  to  protect  its  interests 
the  company  secured  an  injunction  restraining  the  city  from  re- 
moving the  tracks. 


Pennsylvania  Railroad  Tunnel  Contract  Rejected 

The  railroad  committee  of  the  New  York  Board  of  Aldermen 
reported  adversely  upon  the  contract  for  the  Pennsylvania  Rail- 
road tunnel,  which  had  been  approved  by  the  Rapid  Transit  Com- 
missioners, and  this  action  was  sustained  by  the  Board,  much  to 
the  surprise  of  all  who  had  been  interested  in  securing  the  pas- 
sage of  the  measure.  The  reasons  given  by  the  committee  for  its 
adverse  report  upon  the  proposed  contract  were  that  "it  does  not 
provide  for  pipe  galleries  in  the  tunnel  for  the  use  of  the  city;  no 
time  limit  is  fixed  on  the  construction,  and  there  is  no  provision 
for  the  employment  of  union  labor  at  the  prevailing  rate  of 
wages." 

During  the  debate  upon  the  measure  Borough  President  Cantor 
added  to  the  list  of  objections  "that  the  compensation  is  inade- 
quate; that  the  franchise  is  exclusive  and  perpetual,  and  that 
liower  of  control  is  with  the  sell-perpetuating  Rapid  Transit  Com 
mission,  the  only  undemocratic  body  in  the  State." 

The  final  vote  by  which  the  contract  was  rejected  showed  that 
many  members  who  had  been  counted  upon  as  iriends  of  the 
measure  were  recorded  against  it  The  action  of  the  aldermen 
kills  the  contract  m3de  between  the  Pennsylvania  Railroad  Com- 
pany and  the  Rapid  Transit  Commission.  The  special  act  passed 
by  the  Legislature  last  spring  which  was  designed  to  empower 
the  Commission  to  grant  a  perpetual  franchise  to  the  Pennsyl- 
vania company  provided  that  the  aldermen  should  have  the  right 
to  approve  or  reject  the  contract,  but  that  they  should  not  have  the 
right  to  modify  it  in  any  way.  The  decision  of  the  aldermen  is 
final,  and  the  only  thing  left  for  the  Pennsylvania  company  now  is 
to  renew  its  application  if  it  still  desires  to  go  ahead  with  its 
project  on  terms  likely  to  be  accepted  by  this  Board  of  Aldermen, 
and  it  will  be  necessary  for  an  entirely  new  contract  to  be  drawn. 
Mr.  Boardman.  representing  the  Pennsylvania  company,  is  re- 
ported to  have  said  when  opposition  developed,  that  even  if  the 
contract  were  defeated  the  company  would  make  another  applica- 
tion and  would  ultimately  succeed  in  getting  the  franchise.  The 
Pennsylvania  company  has  already  begun  work  on  the  Jersey 
side  of  the  tunnel. 
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New  York  Transportation  Needs 

The  second  of  Mayor  Lows  weekly  talks  upon  municipal 
mutters  was  devoted  largely  to  consideration  of  the  subject  of 
intcrborough  communication,  although  the  official  title  of  the 
bulletin  was  "Our  Insufficient  Working  Capital."  The  Mayor 
pointed  out  that  the  city  was  suffering  because  of  present  con- 
ditions and  that  its  proper  development  was  being  seriously  re- 
tarded. 

"From  the  moment  of  the  creation  of  Greater  New  York,  the 
city  lias  been  confronted  with  the  problem  of  intcrborough  com- 
munication. This  is  as  it  should  be,  ior  consolidation,  among 
other  things,  was  intended  to  bring  about  just  that.  The  extent 
to  which  this  subject  has  momentarily  involved  the  city  in  ex- 
penditure is  shown  by  the  estimated  cost  of  the  works  now  in 


course  oi  construction: 

1—  Rapid  transit  subway   fj6.300.ooo 

2—  Williamsburg  Bridge   20,000,000 

3—  Manhattan  Bridge   16,000.000 

4—  Blackwell's  Island  Bridge   1a.500.ooo 


Total   $85,000,000 


"For  the  single  purpose  of  developing  interborough  communi- 
cation the  city  is  already  committed  to  an  increase  of  its  debt, 
within  the  next  few  years,  in  the  sum  of,  say,  $$2,000,000;  and  it 
is  confronted  with  a  very  large  additional  expenditure  for  the 
same  purpose  in  the  near  future,  say,  perhaps,  $55,000,000  more. 
I  say  this  because  a  suitable  connection  of  the  East  River  bridges, 
the  East  Side  tunnel,  and  a  second  tunnel  to  Brooklyn  in  a  cer- 
tain sense  are  already  pressing." 

The  Mayor  advocates  a  liberal  policy,  and  points  out  that  the 
introduction  of  a  municipal  system  of  interborough  communica- 
tion may  be  fairly  likened  to  the  introduction  of  a  municipal 
system  of  water  supply.  The  cost  of  the  initial  plant  only  comes 
once. 

 »♦-»  

Union  Freight  Station  for  Electric  Lints  at  Cleveland 

It  seems  probable  that  immediate  steps  will  be  taken  by  the 
Cleveland  inlerurban  and  city  companies  to  erect  a  temporary  union 
ireight  station  at  which  several  inlerurban  roads  may  unload  goods 
without  delaying  city  traffic  A  year  ago  the  city  and  inlerurban 
companies  formed  a  freight  station  company.  A  lot  having  a  front- 
age of  lja  ft.  on  Bolivar  Street  and  running  ihrimgli  to  Eagle 
Street,  a  distance  of  306  ft.,  was  purchased  and  leveled  off,  and 
turnouts  were  laid  from  the  tracks  on  Erie  Street.  Then  came  the 
Evcrctt-Moorc  cmbarassrucnt  affccling  three  of  the  inlerurban 
roads  and  the  largest  city  company.  Since  then  the  matter  ha! 
been  held  in  abeyance,  and  in  the  meantime  the  freight  business 
of  the  roads  has  increased  to  such  an  extent  that  absolutely  no 
mure  business  can  be  handled  with  the  present  facilities.  Recently 
several  conference*  were  held,  and  At  city  companies  submitted  a 
proposition  olTcring  to  erect  the  station  and  charge  the  intcr- 
urbans  for  its  use.  It  has  practically  been  settled  that  one-hall 
of  the  station  shall  be  built  at  once.  This  plan  is  favored,  because 
1;  will  not  require  the  expenditure  of  a  large  sum  at  the  outset, 
and  it  will  be  easy  to  double  the  capacity  of  the  station  at  shori 
notice.  The  turnouts  arc  already  in  and  three  tracks  with  a  Com* 
jilrte  system  of  crossovers  arc  to  be  laid  at  once.  Extending  the 
full  length  of  the  property  will  be  a  wide  platform,  giving  access 
to  cars  standing  on  the  tracks  nearest  the  station.  The  system  oi 
crossovers  will  make  it  possible  for  any  of  the  cars  to  be  placed 
in  any  position  on  the  tracks.  At  the  platform  there  wall  lie  room 
lor  eight  or  ten  cars  to  unload  or  load  at  Once-  Back  of  the  platform 
there  will  be  a  station  building,  but  plans  for  this  have  not  been 
prepared.  At  the  other  side  of  the  station  building  there  will  be 
space  for  a  wide  road  for  teams.  When  the  business  demands  it,  a 
duplicate  station  and  platform  can  be  erected  on  the  other  side  of 
the  tracks  ami  other  tracks  may  be  added  if  necessary. 

 »-♦*■  

A  Handsome  Time  Table 


The  Milford,  Holliston  &  Framingham  Street  Railway  Com- 
pany, of  Milford,  Mass.,  has  issued  for  the  convenience  of  its 
patrons  one  of  the  neatest  time  tables  of  the  year.  Superintendent 
M.  E.  Nash  has  arranged  a  very  complete  train  schedule,  which 
is  printed  in  clear  type,  of  the  style  used  in  steam  railroad  practice, 
and  has  adopted  the  use  of  light-faced  type  for  morning  and 
heavy-faced  type  for  afternoon  and  evening  hours.  The  book  con- 
tains a  very  complete  map  of  the  system  and  its  connections,  as 
well  as  a  large  number  of  views  along  the  road  and  in  Lake 
Nipmuc  Park,  which  is  operated  by  the  company,  and  is  one  of 
the  most  attractive  trolley  resorts  in  Massachusetts.  No  expense 
has  been  spared  by  the  treasurer  and  general  manager,  E.  W. 
Goss.  in  liutldtnff  the  road,  beautifying  the  park  or  supplying  the 
roll  nnd  the  service  required,  as  indicated  by  the  time- 


table, shows  that  his  efforts  have  been  appreciated  by  the  residentl 
ol  the  territory  traversed  by  his  lines.  The  pamphlet  gives  all 
connecting  lines,  rales  of  fares,  names  of  hotels  and  boarding- 
houses  in  the  towns  through  which  the  road  passes,  etc.,  and  a 
most  interesting  description  of  the  country. 



Boston  Elevated  to  Increase  Stock 

A  special  meeting  of  the  Boston  Elevated  Railway  Company  has 
been  called  for  July  25,  to  authorize  an  increase  in  the  capital 
stock  of  the  company  from  $10,000,000  to  $15,000,000.  The  pro- 
ceeds of  the  new  stock  arc  10  be  applied  to  defraying  the  cost  of 
the  construction  and  equipment  of  the  road  and  expenses  inci- 
dental thereto,  and  to  pay  the  indebtedness  so  contracted.  It  is 
said  that  the  cost  of  erecting  the  elevated  structure,  both  road 
ami  terminals,  has  far  exceeded  the  estimates  of  the  engineers, 
and  the  cost  of  the  rolling  stock  is  also  said  to  have  exceeded  the 
original  estimates.  The  Railroad  Commissioners  will  hear  the 
application  of  the  company  for  permission  to  increase  its  capital 
stock  on  July  28. 

 »♦-»  

An  Efficient  Car  Circuit-Breaker 


The  novelty  of  using  circuit-breakers  on  electric  cars  in  place 
of  overhead  switches,  has  entirely  worn  off.  and  a  number  of  roads 
have  adopted  this  system  of  protecting  their  rolling  stock  equip- 
ments. As  street  railway  problems  have  increased  in  importance, 
the  managers  have  appreciated  the  necessity  of  keeping  their  cars 
in  continual  operation,  and  the  use  of  circuit-breakers  has  been 
claimed  by  many  to  largely  prevent  the  blocking  of  the  line-  The 
automatic  and  instantaneous  action  of  the  brake,  and  the  ease 
with  which  it  can  be  reset  after  it  has  been  thrown  out,  in  addition 
to  the  fact  that  it  can  also  be  used  as  a  hood  switch,  has  placed  it 
in  a  position  where  its  merits  are  now  thoroughly  appreciated.  The 
Cutter  Company,  of  Philadelphia,  realising  the  importance  of 
keeping  this  branch  of  its  business  up  to  the  standard  which  it 
ha*  produced  in  developing  it*  other  lines  of  well-known  I.  T.  E 
circuit -breakers,  have  perfected  the  form  shown  in  the  accompany- 
ing engraving--.  This  circuit-breaker  has  laminated  copper  contacts 
and  a  magnetic  blow  out.  The  first  break  is  at  the  copper  con 
tad",  and  the  final  arc  is  made  on  carbon  blocks.    It  is  upon  thi* 


arc  that  the  magnetic  blow-out  is  effective,  and  the  breaker 
thereby  combines  the  best  features  of  both  a  carbon  break  and  a 
magnetic  blow-out.  This  car  circuit-breaker  is  made  Jor  all  ca- 
pacities up  to  450  amps,  for  ordinary  service,  and  a  special  line  of 
larger  sires  has  been  designed  for  use  on  heavy  intcnirban  cars. 

The  illustrations  show  the  instrument,  both  as  it  appears  in 
service,  and  with  the  box  cover  removed  showing  the  working 
parts.  The  device  is  as  small  as  is  consistent  with  efficient  opera- 
lion,  the  dimensions  being  but  12  ins.  long.  8£i  ins.  wide,  and  5 
ins.  deep.  It  may  be  conveniently  placed,  therefore,  in  the  hood 
of  the  car  directly  over  the  head  of  the  motorman,  where  it  can  be 
thrown  as  readily  as  an  overhead  switch,  and  in  case  of  a  blow-out 
can  be  replaced  in  a  moment. 
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The  strike  of  the  employees  of  the  Virginia  Passenger  &  Power 
Company,  of  Richmond.  Va.,  has  been  settled  by  arbitration.  The 
entire  system  is  in  operation  and  no  man  has  lost  his  place.  The 
arbitrators— two  men  selected  by  the  men  and  two  by  the  com- 
pany—met July  18,  and  in  a  short  session  reached  a  compromise 
without  calling  in  the  fifth  man  provided  for  in  the  agreement. 
The  men  demanded  a  nine-hour  day  and  20  cents  an  hour.  They 
secured  the  nine-hour  day  and  i8</2  cents  ior  motormen  and  17'/! 
cents  for  conductors  on  main  limjs  and  on  branch  lines  16*  J  cents 
lor  motormen  and  IS'A  cents  for  conductor*. 

»♦»  

LcTti  County  Railway  Company 

Pi  ogress  on  the  new  electric  radway  in  Levis,  Sl  Joseph,  Bien- 
ville and  St.  Komuald,  the  towns  across  the  St-  Lawrence  River 
from  Quebec,  goes  steadily  forward.  The  mortgage,  or  deed  oi 
trust,  to  the  New  York  Security  &  Trust  Company,  was  recently 
recorded  at  the  Levis  Registry  office. 

The  car  house  of  the  company  is  situated  on  Frascr  Street,  and 
is  in  full  view  from  the  terrace  in  Quebec.  It  is  a  very  pretty  and 
substantial  structure,  with  brick  walls  and  wooden  roof.  The  two 
pointed  towers  on  the  trout  face  the  river  and  arc  each  to  be  sur- 
mounted by  a  flagstaff.  This  building  at  present  is  receiving  its 
roof. 

The  brick  sub-station  building  was  completed  several  weeks 
ago.  and  on  July  17  the  machinery  foundations  and  the  cement 
floor  were  finished.  The  switchboard  has  been  shipped  by  the 
Bullock  Electric  Manufacturing  Company,  of  Cincinnati,  Ohio, 
and  is  expected  July  25.  The  motor  generators  follow  in  two 
weeks.  Power  at  10,000  volts  has  been  contracted  for  with  the 
Canadian  Electric  Light  Company.  There  is  a  mile  and  a  half  of 
Street  trenched,  and  with  the  tics  laid  stands  ready  to  receive  the 
steel  rails,  which  will  be  shipped  from  Sault  Stc  Marie  on  July  24. 
The  tics  are  distributed  along  the  greater  part  of  the  streets. 
There  are  5  miles  of  poles  erected.  All  the  overhead  material 
arrived  in  town  last  week  and  will  be  put  in  place  as  soon  as  the 
rails  are  laid.  The  private  telephone  system  is  completed  and  in 
operation. 

The  cars  and  equipment  will  be  ready  about  the  time  the  rest  of 
the  construction  is  finished,  which  will  be  about  the  end  of 
August.  A  350-ft.  trestle  is  being  built  at  one  part  of  the  line, 
and  the  piers  for  the  reception  of  a  65-ft.  steel  bridge  across  a 
river  will  be  ready  Aug.  I. 

The  electric  elevator  up  the  side  of  the  clitT,  opposite  the  Inter- 
colonial Railway  station,  is  in  the  hands  of  the  Fcnsom  Elevator 
Works,  of  Toronto.  The  face  of  the  cliff,  where  it  is  to  be  located, 
has  been  grubbed  and  cleared  for  the  reception  of  the  steel  work, 
due  to  arrive  Aug.  I, 

Altogether,  the  outlook  is  most  promising  that  the  Levis 
County  Railway  will  be  running  before  fall. 



New  Publication! 


The  Municipal  t'ear  Book,  1002.  With  Summaries  and  Editorial 
Discussion  by  M.  N.  Baker.  Ph.  B  ,  C.  E.  310  pages.  Price 
$joa  Published  oy  the  Engineering  News  Publishing  Com- 
pany. New  York,  190a. 

This  work  includes  a  directory  of  municipal  officials  and  fran- 
chise companies  engaged  in  conducting  public  service  works  in 
each  of  the  1524  largest  cities  of  the  country.  This  list  includes  all 
of  the  incorporated  communities  oi  3000  inhabitants,  and  a  com- 
plete xhibit  of  the  relative  extent  of  municipal  and  private  own- 
ersh'_,  The  information  is  classified  first  alphabetically  by  States 
and  aitcrwards  in  compact  tabular  form  with  the  cities,  arranged 
in  order  of  population,  Greater  New  York  leading  with  3.437,202, 
Rice  Lake,  Wis.,  closing  the  list  with  3002  inhabitants.  The  work 
ought  to  be  of  special  interest  to  engineers  and  city  officials  who 
are  engaged  in  making  comparative  statiscal  studies  in  this  line, 
and  for  atl  who  are  interested  in  any  way  in  municipal  service. 
The  data  contained  in  the  book  was  furnished  by  city  officials  of 
the  places  mentioned,  and  the  publishers  mention  the  fact  that  all 
but  five  or  six  of  the  1524  cities  and  towns  included  furnished 
formal  reports.  When  the  material  had  been  compiled  copies  of 
the  matter  were  sent  to  the  officials  of  the  cities  interested,  for 
final  correction,  so  that  the  work  can  be  accepted  as  not  only 
authentic  but  in  a  measure  official. 


[This  department  is  conducted  by  W.  A.  Roscnbaum,  patent 
attorney,  Room  No.  12037  Nassau-Beekman  Building.  New 
York.] 

It  NIT  I:  I)  STATES  PATENTS  ISSUED  JULY  16.  150! 

701,500  Car  Brake;  F.  O.  Brown  and  E.  T.  Moore.  Dallas.  Tex. 
App.  filed  Oct.  4,  1001.  An  object  coming  in  contact  with  the 
lower  front  edge  of  the  fender  presses  it  downward  and  operates 
the  front  and  rear  brake  rods  positively,  to  force  a  shoe  down  on 
the  rail  and  under  the  wheel. 

704.749  Trolley  Pole  Attachment;  C.  P.  Lapham.  Houghton 
N.  Y.  App.  filed  Feb,  7.  icjoi  The  wheel  is  mounted  in  two 
horizontally  arranged  scmi-dtsks.  which  permit  it  to  swing 
laterally  to  a  limited  extenL 


PATENT  NO.  704,74<> 


704,776  Car  Fender;  K.  A.  Booser.  Altoona,  Pa.  App.  filed 
Feb.  10.  IO02.  This  fender  is  constructed  to  be  easily  folded 
■gains!  the  dash  oi  the  car.  and  when  folded  permits  the  bumpers 
to  project  through  it. 

704.707.  Railway  Heater  System;  S.  H.  Harrington,  New  York, 
N.  Y.  App.  filed  Jan.  3,  1001.  A  switch  controlling  the  heater 
circuit  is  operated  automatically  by  the  brake  staff,  so  that  when 
the  brake  is  applied  the  heater  circuit  will  be  closed  and  at  all 
other  times  open. 

704,784.  Track  Sanding  Apparatus;  J.  J.  Dolan,  Jr.,  Baltimore, 
Md.  App  filed  April  JO,  igru.  The  end  oi  the  air  pipe,  which 
projects  into  the  sand  boxe,  is  covered  by  a  shield,  which  prevents 
the  sand  from  running  out  wlu-u  the  pipe  is  removed  for  any  pur- 
pose. 

704.803-  Electric  Controller;  A  K  Hc.brtbc,  Philadelphia,  Pa. 
App.  filed  Dec  u.  1001.  The  controller  cylinder  is  mounted 
upon  the  hinged  door  of  the  casing  so  that  it  may  be  swung  into 
view  when  desired. 

 ♦♦♦  

PERSONAL  MENTION 


MR.  II.  C.  LANG  has  resigned  his  position  of  secretary  of  the 
Springfield  Si  Xcnia  Traction  Company,  of  Springfield,  Ohio,  and 
Mr  Will  Christy  has  been  elected  to  fill  the  vacancy.  Mr.  I  jng  con- 
tinues as  secretary  of  the  Southern  Ohio  Traction  Company  and 
the  Western  Ohio  Railway. 

MR  J.  R.  CURTISS  has  been  appointed  superintendent  of 
construction  on  the  extension  o{  the  Canton-Akron  Railway,  of 
Canton.  Ohio,  from  Navarre  to  New  Philadelphia.  Mr.  Curtiss 
was  formerly  at  the  head  of  the  Curtiss  Construction  Company,  of 
Cleveland,  and  has  been  identified  with  the  building  of  a  number 
of  Ohio  roads. 

MR.  F.  F.  BODI.ER.  master  mechanic  at  the  repair  shops  of 
the  North  Jersey  Street  Railway  Company,  has  resigned  to 
accept  a  similar  position  with  the  L'nited  Railways  of  San  Fran- 
cisco. He  will  be  succeeded  by  Mr.  J.  M.  Young,  who  was  master 
mechanic  at  the  West  Hobokcn  shops  of  the  Jersey  City.  Hoboken 
At  Paterson  Street  Railway  Company.  Mr.  Bodler  has  been  con- 
nected with  the  New  Jersey  systems  for  a  number  of  years,  having 
been  assistant  master  mechanic  of  the  North  Jersey  and  master 
mechanic  of  the  Jersey  City,  Hobokcn  &  Paterson  Companies 
beiore  being  made  master  mechanic  of  the  former.  He  joins  in 
San  Francisco  Mr.  G.  F.  Chapman,  who  recently  resigned  his 
position  of  general  superintendent  of  the  North  Jersey  to  become 
general  manager  of  the  Western  system. 
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CONDUCTED  BY  WILBUR  LARREMORE  OF  THE  KEW  YORK  DAK 


Ambulances  and  Fire  Engines 


In  Smith  vs.  American  Society  for  llie  Prevention  oi  Cruelly 
to  Animals  (7  Misc.,  158),  it  was  held  that  an  ambulance  is  en- 
titled to  the  right  of  way  in  a  street,  anil  it  is  the  duty  ol  owners 
or  driver*  of  other  vehicle-,  upon  seeing  it  approaching  on  the 
tracks  of  a  railway,  to  deviate  from  their  course  suthcienlly  to  en- 
able it  to  turn  out  of  the  track  to  avoid  collision  wilh  an  approach- 
ing ear  on  the  same  track.  The  following  language  from  I  be  opin- 
ion by  Judge  BischofT  is  worthy  of  quotation  : 

The  ambulance  wo«  en  M I  led  lo  llie  unlit  of  way.  !_»»»  1ST*,  1  tup  !■».. 
2  K.  S.  <  l(.inkc  bras.,  *th  ed.l,  Ilriicc  it  m>  incuitihrnl  o|,,n  those  in 

charge  :ii  plainlitt  ft  wagon,  upon  seeing  ■  tic  ambulance  appiuaclong  in  an 
opposite  direelion,  lo  deviate  liom  thru  SUBWS  tutltctenily  to  encble  ihc  am 
bulance  to  turn  out  rd  ihc  downtown  track  Ic.  aeoid  ilt  collision  with  a  ear 
approaching  toward  il  on  Die  un  luck.  Instead  ol  »u  doing  those  n: 
charge  -a  plaintiff.  -  wagon  perstaied  in  llieif  course,  tlno.  leaving  the  driver 
ol  the  ambulance  no  mean-  of  escape  but  to  mm  lo  itir  light  or  raslirly  note 
of  the  roadway.  VhlaJl  lie  altcmplril  lo  do  when  Ihr  coll, .ion  occurred,  as 
already  -laid. 

The  mlcreticc,  Ibclefore,  is  llTHlnlUS  eilhei  that,  seeing  the  ani'iiilancc.  Ihc 
persona  in  charge  ol  plaintiff's  wagon  disregarded  11  and  Us  right  ol  way,  or 
thai  they  failed  to  me  the  ordmaiy  pin .onion  ol  ptWOai  driving  along  the 
nubile  highway-  or  city  streets,  to  he  on  llie  alert  lor  vehicle*  approaching 
in  an  opposite  direcluin.  and  so  laded  lo  see  thr  ambulance.  In  cither  case, 
tberclore.  the  colll-ion  «a-  the  fault  of  those  to  whom  plaintiff  had  intrusted 
hlft  wagon  lor  the  lime  being,  and  not  of  Ihc  driver  of  the  ambulance." 

In  New  York  a  right  of  way  to  ambulance-  is  cxprc-sly  grunleil 
by  the  statute  above  cited  (c.  186.  law-  1S79),  which  act  also  pro- 
vides that  the  right  of  way  SO  conferred  shall  nut  affect  the  existing 
right  of  way  of  the  United  Slates  mail  or  of  the  officers,  nun  ami 
fire  apparatus  of  any  municipal  fire  department,  or  insurance  pain! 
In  other  States,  special  privilege-  in  favor  of  ambulances  and  lire 
engines  exist  at  common  law.  (See  Tin -mas  on  Negligence,  pp. 
1173,  1180;  Elliott  s  Roads  and  Streets,  Second  Edition.  Section 
8jv,  Note.)  It  was  held  by  the  Supreme  Court  of  Kansas  in 
City  of  Kail-a-  vs  Mcl>onald  (4-  1-  R  A.  4-*l>  that  a  tilv 
ordinance  making  it  a  misdemeanor  for  any  person  intention- 
ally to  ride  or  drive  any  horse,  mule,  or  other  bea-t  faster  than  an 
ordinary  traveling  gait  in  any  of  Ihc  streets  of  the  city,  i*  unreason- 
able as  applied  lo  officers  of  the  lire  department  when  driving  to  a 
tire,  and  for  that  reason  will  not  lie  enforced 

The  rule  is  that  an  ordinary  vehicle  has  equal  rights  with  a 
horse  car  or  electric  car  in  Ihc  streets  of  a  city.  This  rule  is  sub- 
ject to  such  modifications  a-  the  rigid  roadbed  of  the  street  rail- 
way company  renders  inevitable.  "A  street  railway  company  has 
a  paramount,  but  not  exclusive  right  to  the  use  of  thai  |»irtion  of 
the  street  occupied  by  its  tracks.  A  per-on  lawfully  driving  on  the 
tracks  may  not  recklessly  or  negligently  obstruct  the  passage  of 
cars,  but  he  is  not  absolutely  bound  to  keep  off  or  get  off  the  same." 
(  Thomas  on  Negligence,  p.  1 14,1. 1  Of  course  a  car  cannot  leave  the 
track  even  to  make  way  for  ambulances  nr  fire  engines,  hul  by 
slopping  when  called  upon  lo  do  so,  or  in  any  oilier  feasible  man 
ncr  according  to  circumstances,  it  is  under  the  -amc  duty  as  an 
ordinary  vehicle  to  facilitate  their  passage. 

A  case  recently  decided  by  (he  Supreme  Curt  of  Alabama  illus- 
trates the  liberal  altitude  of  the  courts  toward  llie  rights  of  fire 
wagons,  ami  of  person*  connected  wilh  them.  <  Itiriningham  Rv 
&  Electric  Co  vs.  Baker.  .11  So.  R.  618  )  It  was  held  that  where 
the  concurring  negligence  of  the  driver  of  a  hose  cart  anil  employees 
in  charge  of  a  street  car  results  in  a  collision,  the  negligence  of  the 
driver  cannot  Ik?  imputed  lo  a  fireman  riding  on  the  cart,  but  hav- 
ing nothing  lo  do  with  the  driving,  who  is  injured  in  the  collision, 
and  it  will  not  preclude  him  from  recovering  from  the  street  car 
company. 

It  appeared  that  a  lu.se  cart,  going  almut  as  fa«t  as  the  horses 
could  run.  and  with  the  gong  sounding,  collided  at  a  street  crossing 
with  a  street  car:  and  plaintiff,  who  was  a  fireman  on  the  cart,  was 
injured.  Plaintiff  s  witnessev  testified  thai  the  car  had  stopped  In- 
fore  attempting  to  cross  (he  street  on  which  the  cart  was  approach- 
mg.  and  that  the  motorman  slartcd  his  car  without  warning  when 
the  cart  was  only  t8  or  20  ft  from  the  intctse,  lir.n  of  the  streets, 
and  made  no  attempt  thereafter  lo  slop  the  car  Oat  witness  tcs- 
titied  th.n  the  motorman  was  looking  ahead  when  he  started  the 

Norr.— Communications  relating  lo  this  department  rlmuM  he  addressed  I" 
Mr.  Iatrrcmore.  31  Nassau  Street,  New  York  City. 


car.  and  SB  Other  that  he  was  looking  tack  through  the  car,  Dc- 
fendanl's  witnesses  testified  that  the  car  did  not  -tart  after  it  had 
slopped,  and  that  the  cart  ran  into  il.  It  was  held  that  the  ques- 
tion whether  the  mutornvan  saw  or  heard  the  approaching  cart  when 
he  started  the  car,  if  he  did  start  it.  and  wilfully  or  wantonly 
■  >r  with  reckless  indifference  to  consequences,  failed  to  exercise- 
proper  care  to  prevent  the  collision,  was  for  the  jury. 

It  was  further  held  that  the  question  whether  a  fireman,  who  ha- 
llo lime  to  put  on  his  coat  before  responding  to  a  fire  alarm,  and 
who  docs  so  while  on  the  cart  on  the  way  to  a  fire,  is  negligent  in 
so  doing,  is  a  question  for  the  jury. 

"The  evidence  tended  to  show  that  the  firemen,  when  starling 
to  a  fire,  would  not  have  time  to  put  oil  their  coals,  and  to  avoid 
getting  mii,  and  lo  |>c  in  readiness  for  service  when  they  arrived 
ai  the  fire,  they  put  them  on  while  on  the  way.  and  this  they  were 
allowed  to  do."  It  is  not  improbable  that  if  a  person  riding  in  an 
ordinary  vehicle  going  at  great  speed  should  rise  to  his  feet  and  at- 
tempt 10  put  on  his  coat,  such  action  would  be  held  contributory 
negligence  as  matter  of  law. 


LIABILITY  FOR  NEGLIGENCE 

NEW  YtlRK  — Stcct  Railways— Crossing— Contributory  Ncg 
ligeiice— Person,  Crossing  Track— Rights— Charge— Instruction 
-Operation  01  Car— Notice— Damages— Amount. 

1.  Plaintiff,  driving  on  a  city  street,  saw  a  street  car  near  him, 
going  up  town  on  the  nearest  track,  and  a  car  coming  down  town 
on  the  other  track,  at  rapid  speed,  some  300  ft.  away.  He  checked 
Ins  horse  until  the  nearest  car  had  passed,  and  drove  back  of  it. 
When  he  reaclu-O  the  point  where  he  could  sec  the  other  car.  his 
iMirne  was  r.n  ihc  track,  and  the  car  was  coming  at  a  rapid  rale, 
and  ml)  jo  or  jr>  11  away  He  whipped  up  his  horse,  but  the  hind 
wheels  of  his  buggy  were  struck  by  the  car,  throwing  him  to  the 
ground,  and  he  was  injured.  Held,  that  the  court  properly  refused 
to  hold  that  plaintiff  was  guilty  oi  contributory  negligence  in  go 
mg  on  the  track  111  front  of  the  car,  knowing  that  it  was  running 
-I  -iieli  rapid  rale,  since  plaintiff  had  a  right  to  presume  that  the 
speed  of  the  car  would  be  checked  on  approaching  the  crossing. 

~  Any  error  in  charging  that  plaintitf  had  the  right  to  assume 
that  the  car  would  not  be  run  in  such  a  way  as  to  endanger  him" 
was  obviated  by  adding.  "Every  person  who  uses  the  street  cross- 
ing- has  a  right  to  assume  that  the  people  who  are  operating  street 
cars  are  exercising  them  with  due  regard  to  the  rights  of  others, 
and  that  they  will  exercise  ordinary  care  and  prudence  in  their 
operation." 

],  Where  a  person  driving  to  cross  a  street  railway  at  a  street 
crossing  sees  a  car.  running  at  a  rapid  rate,  300  ft.  distant,  such 
fact  is  not  notice  to  him  of  an  intention  lo  continue  such  rate  of 
speed  in  disregard  oi  the  rights  of  others  at  the  crossing. 

4  Where  plaintiff  in  a  personal  injury  cast; — a  young  man— ap- 
I  tar-  to  have  sustained  the  permanent  crippling  of  a  limb,  in 
addition  to  temporary  suffering,  a  verdict  for  $4,146.98  is  not  ex- 
cessive -(Bertsch  vs.  Metropolitan  St,  Ry  Co..  74  N.  Y.  Suppl  . 
•U8) 

NEW  YORK.— Street  Railroads— Action  for  Injuries— Per- 
sons Crossing  Track-  Negligence— Evidence. 

Plaintiff,  while  crossing  defendant  slteet  railway  company's 
track  at  night,  immediately  behind  one  of  its  cars  which  had 
stopped  at  a  crossing,  iell  into  the  "fender"  attached  to  the  rear 
of  the  car,  and  was  dragged  some  distance.  The  conductor  was 
collecting  fares  when  the  accident  happened,  and  neither  saw  him 
Mil  nor  knew  he  had  fallen  when  he  signaled  to  go  ahead.  The 
tender  was  properly  folded  up  when  the  car  started  on  its  trip, 
and  there  was  evidence  thai  it  was  folded  up  nine  blocks  from  the 
scene  ol  the  accident,  and  it  did  not  apiiear  how  it  had  fallen,  or 
that  it  was  impiopcrly  constructed,  or  that  its  fastenings  were  ile- 
icctivc.  Held,  that  the  facis  did  not  show  any  negligence  on  part 
of  defendant  -  I  Levi  son  vs  Metropolitan  St.  Ry.  Co..  74  N  Y 
Supp .  88,,.) 

NEW  YORK  — Street  Railways— Injuries  -Negligence-Ques- 
tion for  Jury— Contributory  Negligence. 

1.  Where  in  an  action  against  a  street  railway  for  injuries, 
llurc  was  evidence  thai  a  n.irlhhound  car  standing  on  the  north 
corner  served  to  cut  off  the  view  of  persons  seeking  to  cross  the 
street  from  east  to  west,  and  ihat  the  southbound  car,  which  struck 
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plaintiff  at  the  crossing  was  going  at  10  miles  an  hour  at  the  time, 
and  that  the  bell  was  not  rung  on  such  car,  the  question  ol  de- 
fendant's negligence  is  for  the  jury. 

2.  Where,  in  an  action  against  a  street  railroad  for  injuries, 
there  is  evidence  that  plaintiff,  on  approaching  the  track  on  a  cer- 
tain street  from  east  to  west,  saw  a  car  go  south,  and  looked  up 
and  down  the  street  for  approaching  cars,  and  saw  or  heard  none, 
owing  to  the  fact  that  a  northbound  car  standing  on  the  north 
comer  served  to  cut  O0  the  view  oi  persons  seeking  to  cross  the 
track,  and  the  failure  to  ring  the  bell  of  a  rapidly  moving  south- 
bound car.  the  question  of  contributory  negligence  in  attempting 
to  cross  the  track  is  for  the  jury.— (.Tuppcr  vs.  .Metropolitan  St 
Ry  Co.,  74  N.  V.  Supp .  868.) 

NEW    YORK. — Street    Railroads— Negligence— Unexplained 
Accident— Res  Ipsa  Loquitur. 

Plaintiff  was  injured  by  the  sudden  and  unexplained  Stopping 
of  deicudant's  street  car.  and  on  trial  introduced  proof  of  such  OC- 
CHrTCACC  ami  rested.  Defendant  introduced  four  of  its  employees, 
who  testified  to  the  use  oi  the  best  known  appliances,  careful  su 
pervisioii  and  skillful  service.  Held,  that  the  dismissal  of  pl  ain 
tiff's  case  was  error,  since  under  the  doctrine  of  res  ipsa  loquitur 
proof  of  the  acciilent  cast  the  burden  of  explanation  on  defendant. 
—  (Langley  vs.  Metropolitan  St.  Ry.  Co.  74  N  V.  Supp.,  857. j 

NEW  YORK  — Street  Railroads —Action  for  Injuries—  Failure 
to  Produce  Ev  idcnce— Inferences— Underground  Trolley — Shock 
irom  Slot  Kail — Kc«  Ipsa  Loquitur — Instructions — Sufficiency  oi 
Instructions— Overcoming  Presumption— Sufficiency  of  Evidence — 
Liability  for  Defective  Track  Duty  to  Repair— Electric  Shock 
from  Slot  Rail — Expert  Testimony. 

1.  In  an  action  against  a  street  railway  company  for  injuries 
alleged  to  have  been  caused  by  an  electric  shock  iron]  the  slot 
rail  of  defendant's  underground-trolley  railway  track,  wherein 
it  appeared  that  defendant  had  appliances  trom  which  it  could 
detect  any  escape  of  electricity  irom  the  conductor  rails  to  the 
slot  rail,  and  defendant  introduced  its  track  master,  chief  engi- 
neer, and  electrical  engineer  to  show  that  there  was  no  leak  at 
the  time  of  the  accident,  but  tailed  to  produce  those  in  direct 
charge  of  the  detecting  appliances,  every  inference  warranted  by 
the  evidence  should  be  indulged  against  defendant,  because,  pre- 
sumably having  evidence  in  its  possession,  it  omitted  to  produce 
it  or  to  explain  the  omission. 

i  Where  a  pedestrian  is  injured  by  a  shock  oi  electricity  re- 
ceived from  the  slot  rail  of  an  underground-trolley  street  railway 
track,  the  doctrine  of  res  ipsa  loquitur  applu*.  so  as  to  raise  a 
presumption  ol  negligence  sufficient  to  call  for  an  explanation 
irom  the  company,  or  to  put  it  to  its  proof. 

3.  Plaintiff  claimed  to  have  been  injured,  just  alter  a  snow- 
storm, by  an  electric  shock  from  the  slot  rail  on  defendant's  nn- 
derground-trollcy  street  railway  track.  There  was  evidence  that 
electricity  could  escape  from  the  Conductor  rails  it  excessive 
snow  or  moisture  settled  in  the  conductor  conduit,  or  by  detective 
insulation.  There  was  also  evidence  that  defendant's  road  was 
constructed  properly.  Held,  that  an  instruction  assuming  the 
proper  construction  of  the  road,  and  that  there  was  no  evidence 
that  electricity  could  escape  except  in  consequence  of  the  snow 
storm,  and  charging  that,  if  the  snowstorm  was  the  cause  of 
plaintiff  s  injury,  he  could  not  recover,  was  properly  refused,  as 
improperly  assuming  that  the  electricity  could  not  escape  except 
through  snow,  and  as  omitting  defendant's  duly  to  use  due  care 
to  remove  the  snow. 

4  Rciusal  to  give  instructions  whose  subject-matter  is  lulls 
covered  by  other  instructions  is  not  error  where  the  requests 
therefor  are  not  read  before  the  jury,  but  are  given  to  the  court 
in  writing,  and  it  merely  fails  to  give  the  instructions  requested. 

5.  Plaintiff  claimed  to  have  been  injured,  just  alter  a  snow- 
storm, by  an  electric  shock  Irom  defendant's  underground  trolley 
railway  track,  while  defendant  denied  this,  and  claimed  plaintiff 
merely  slipped  and  fell.  The  court  instructed  that,  if  the  jury 
believed  delendant  had  exercised  ordinary-  care  to  prevent  the 
escape  of  electricity,  or  that  it  was  impossible  for  the  slot  rail  to 
become  charged  therewith,  or  that  defendant  hail  sufficiently  ex- 
plained the  accident,  or  that  it  was  unavoidable  by  ordinary  care, 
they  must  find  for  defendant;  but  that,  if  they  should  find  that 
plaintiff  was  free  from  contributory  negligence,  that  the  accident 
was  due  to  an  electric  shock,  and  not  inevitable,  but  could  have 
been  prevented  by  ordinary  care,  and  that  defendant  was  guilty 
ol  negligence,  they  should  find  for  plaintiff:  that  the  burden  of 
proof  was  on  plaintiff  to  show  by  a  fair  preponderance  of  the 
evidence  that  his  injuries  were  caused  by  some  negligence  of 
defendant,  and  that,  if  the  evidence  was  as  consistent  with  the 
absence  of  such  negligence  as  with  it.  plaintiff  could  not  recover, 
as  he  was  "bound  to  make  it  more  than  a  balanced  case  ":  and 
that  plaintiff  could  not  recover  "without  affirmaiive  proof  that 


defendant  did  not  exercise  ordinary  care  in  the  construction, 
operation,"  etc.,  of  its  road.  Held,  that  the  instructions  were  suf- 
ficient to  justify  a  failure  to  instruct  specifically  that  plaintiff 
must  establish  his  case  by  a  preponderance  of  evidence,  and  that 
the  mere  happening  ui  the  accident  was  not  sufficient  to  justify 
a  recovery. 

6.  Plaintiff  was  injured,  just  after  a  snowstorm,  by  an  electric 
shock  irom  the  slot  rail  oi  defendant's  underground  trolley  rail- 
way track.  There  was  evidence  to  show  that  the  slot  rail  could 
have  become  charged  from  the  conductor  rail  in  only  two  ways, 
via.,  defective  insulation,  or  by  tnow  or  excessive  moisture  in  thc 
condtictor  conduit:  and  defendant  showed  by  expert  testimony 
that  its  road  was  properly  constructed,  and  by  its  employees  that 
11  had  exercised  care  in  removing  the  snow  and  other  substances 
irom  the  conduit,  which  evidence  was  uncontradicted  except  by 
the  circumstances  ol  the  accident.  Defendant  also  introduced 
employees  to  show  that  the  ground  leak  indicators  at  the  power 
house  showed  no  leak  at  the  time  in  question,  but  no  one  in 
direct  charge  of  these  indicators  was  introduced.  Held,  that  the 
question  whether  defendant's  evidence  sufficiently  overcame  the 
presumption  of  negligence  raised  by  the  iact  of  the  injury  by 
electricity  was  for  the  jury. 

7  U  here  the  insulator  of  the  conductor  rails  oi  an  under- 
ground trolley  railway  gets  out  of  repair,  or  the  conductor  con- 
duit becomes  filled  with  snow  or  moisture,  so  as  to  charge  the 
slot  rail  with  electricity,  without  any  negligence  on  the  part  of 
the  railway  company,  it  is  not  liable  for  injuries  to  pedestrians, 
caused  by  such  conditions,  unless  it  fails  to  remedy  the  defects 
within  a  reasonable  time  after  actual  or  constructive  notice 
thereof. 

8  Where  the  plaintiff  claimed  to  have  been  injured  by  an 
electric  shock  from  the  slot  rail  oi  defendant's  underground 
trolley  railway  track,  the  testimony  of  an  experienced  electrical 
engineer,  who  knew  the  effect  of  electricity  upon  the  human  body, 
and  was  thoroughly  conversant  with  the  subject,  was  admissible 
to  show  that,  if  the  slot  rail  was  charged  with  electricity,  and 
plaintiff  stepped  upon  it  under  the  conditions  existing  at  the 
tune  of  the  accident,  he  would  receive  an  electric  shock.— (Lud- 
wig  vs  Metropolitan  St_  Ry.  Co..  75  N.  Y.  Supp.  667.) 

NEW  YORK.—Cotinectiug  Carriers— Ejection  of  Passenger— 
Street  Railways— Transfer*— Error  of  Iniiial  Carrier— Contribu- 
tory Negligence— Liability  of  Carrier— Damages-Malice. 

1.  A  street  railway  company  is  liable  for  ejecting  a  person  who 
presents  a  transfer  ticket  from  a  connecting  mad.  not  acceptable 
under  the  rules  of  the  company  because  not  property  punched, 
though  the  mistake  was  made  by  an  employee  of  a  connecting  road, 
there  being  a  traffic  agreement  between  the  two  roads,  whereby 
tiansfcrs  were  issued  from  one  to  the  other. 

i.  Where  one  is  ejected  from  a  street  car  because  his  transfer 
ticket  was  not  properly  punched,  he  is  not  to  be  charged  with  con- 
tributory negligence  ill  receiving  the  same,  he  not  understanding 
the  tivkct.  and  being  ignorant  of  whether  it  was  correctly  punched. 

.t  Where  one  is  ejected  from  a  street  car  because  his  transfer 
ticket  is  not  proixrly  punched,  and  is  arrested  at  the  instance  of  the 
conductor,  and  imprisoned,  the  refusal  of  the  transfer,  ejection, 
arrest,  and  imprisonment  arc  to  be  treated  as  continuous  acts,  for 
which  the  company  is  responsible. 

I      I  he  p  nger  i  1  1  nlj  1  ntitle  I  to  romp,  iisati  ry  dam  iges  for 

loss  of  time,  fare  on  another  car,  and  injury  to  feelings  because  of 
the  indignities  suffered. 

5.    The  good  faith  of  the  conductor  is  no  defense 

b.  Where  one  is  ejected  from  a  street  car  because  the  hour  was 
not  correctly  punched  in  his  transfer  ticket,  a  regulation  of  the 
company  malting  such  a  transfer  worthless  is  no  defense  to  an  action 
for  the  ejection  (Jacobs  vs.  Third  Ave.  R.  R.  Co.  el  at.  75  N.  Y. 
Supp.  679.  J 

NEW  YORK.- Street  Railroads-Collision  with  Wagon-Con - 
iribulory  Negligence. 

Where  the  driver  of  a  heavy  wagon  attempts  to  cross  the  tracks 
of  a  street  car  company  at  night,  and.  before  doing  so,  looks  both 
ways  upon  the  track,  and  is  unable  to  discover  any  car  approaching, 
but  does  see  the  headlight  of  one.  which  he  believes  to  be  moving 
toward  him  at  a  distance  of  three  or  four  hundred  yards  and  where 
the  evidence  jn-lifics  the  jury  in  determining  that  such  car  was 
travelling  at  an  unusual,  reckless,  and  dangerous  rate  of  speed, 
which  fact  such  driver  did  not  and  could  not  know  before  starting 
to  drive  across  -ucb  track:  and  when,  by  reason  of  such  high  rate 
of  speed,  and  the  failure  of  those  in  charge  of  the  car  10  make  any 
effort  to  stop  it,  such  wagon  is  struck,  and  the  driver  injured— the 
question  as  to  whether  the  latter  was  so  far  guilty  of  contributory 
negligence  as  that  he  may  not  recover  i*  one  of  fact  for  the  jury, 
under  |iroper  instructions  of  the  court. — (Metropolitan  St.  Ry.  Co. 
vs  Slayntan.  08  Pacific  Rep  028.) 
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OHIO. — Carriers— Injury  to  Passenger — Evidence. 

1.  In  an  actum  to  recover  lor  personal  injury  occasioned  by 
negligence  of  the  defendant,  the  plaintiff  cannot  recover  by  merely 
proving  an  act  of  the  defendant  which  was  the  proximate  cause 
of  the  injury;  but,  to  authorize  a  recovery,  the  plaintirT  must  also 
allow  that  such  act  resulted  from  culpable  negligence  by  the  dc- 

2.  Where  a  passenger  on  a  street  railway  car  was  thrown  from 
the  car  and  injured  by  the  sudden  stopping  of  the  car  in  the  effort 
to  avoid  a  coWision,  and  by  the  shock  ol  a  collision  which  was  not 
brought  about  by  the  negligence  of  the  defendant,  it  is  damnum 
absque  injuria —(.Cleveland  City  Ky.  Co.  vs.  Usborn,  63  N.  E.  Hep. 

PENNSYLVANIA  —  Carriers— Injury  to  Passenger  in  Alight- 
ing—Negligence— Evidence. 

Negligence  of  a  carrier  is  not  shown  by  testimony  of  a  passenger 
that  as  he  went  to  get  olf  the  car  his  foot  caught  111  the  step,  and 
that  he  pulled  to  get  it  loose,  and  when  he  did  get  it  loose  he 
fell.    iHowell  vs.  Union  Traction  Co.,  51  Atlantic  kcp. 

PENNSYLVANIA. — Street  Railway — Injury  to  Cyclist— Con- 
tributory Negligence 

1.  The  dominant  right  to  the  use  of  street  railway  tracks  is  in 
the  company,  and  must  be  deferred  to  by  all  the  public  having  a 
right  to  cross,  and  they  must  use  ordinary  prudence  to  ascertain 
whether  the  owner  of  the  track  is  about  to  use  iL 

2.  A  cyclist  is  bound  to  look  and  listen  just  before  crossing 
street  railway  tracks,  and  js  guilty  ol  contributory  negligence  it  he 
fails  to  do  to. 

3.  In  a  suit  against  a  street  railway  company  for  killing  a 
cyclist  of  mature  years  crossing  its  tracks,  there  was  evidence  of 
the  car  going  at  a  high  rate  of  speed,  Plaintiffs  witnesses,  in- 
cluding decedent's  son,  testified  that  the  car  was  50  ft.  to  75  ft. 
away  when  decedent  attempted  to  cross,  lie  had  then  I7>j  ft  to 
go  to  entirely  clear  both  tracks  and  place  himself  outside  the  run- 
ning board  on  the  far  side  of  the  car,  and  was  moving  at  from  10 
ft.  to  IS  ft-  per  second.  Several  of  plaintiff's  witnesses  testified 
that  they  were  afraid  the  car  would  strike  lum.  Held,  that  even 
if  decedent  looked  to  see  it  a  car  was  coming,  he  was  negligent 
in  crossing.— (McCracken  vs.  Consolidated  fraction  Co.,  50  At- 
lantic Rep.,  830.) 

PENNSYLVANIA. — Street  Railways  -Negligence-Parent 
and  Child — Evidence. 

Where  a  child  two  years  old  was  in  the  front  room  of  her 
lather's  house,  in  charge  oi  a  sister  fifteen  years,  who  was  scrub- 
bing the  walk  in  front,  and  while  such  sister  went  arond  the  house 
for  a  pail  of  water  the  child  went  out  onto  a  street  car  track,  and 
was  run  into  by  a  car,  the  question  of  the  parents'  negligence  in 
permitting  such  escape  of  the  child  is  tor  the  jury. — (Jones  ct  al 
vs.  United  Traction  Co.,  So  Atlantic  Rep.827.) 

PEN  N  S  Y  L  V  A  N I  A.— Street  Railroads -Crossing  Accidcnt- 
Nigligcnec  oi  Carriage  Driver— Evidence. 

1.  The  driver  of  a  carnage  approaching  street  ear  tracks  on  a 
cross  street  at  a  slow  trot  cheeked  his  horse,  but  did  not  stop, 
and,  on  getting  within  the  house  line,  looked  west  (the  view  being 
Unobstructed  lor  about  100  test),  and,  seeing  no  car,  looked  east, 
and  then  west,  whin  a  car  was  setn  approaching  at  a  distance  of 
about  50  feet;  and,  the  horse  being  near  the  track,  the  driver,  to 
avoid  a  collision,  turned  to  the  cast  and  drove  rapidly  in  the  di- 
rection the  car  was  going,  but  was  unable  to  keep  ahead  of  the 
ear  or  get  off  the  track  before  the  carriage  was  struck  by  the  car. 
The  car  was  running  about  20  miles  an  hour,  and  no  notice  was 
given  of  its  approach.  Held  not  to  show,  as  a  matter  of  law,  that 
the  drive  was  negligent. 

2.  T  here  being  no  fixed  duty  to  stop  before  attempting  to  drive 
across  street  ear  tracks,  the  question  whether  a  iailure  to  do  so 
i>  negligence  is  (or  the  jury.-  (Haas  vs.  Chester  St.  ky.  Co.  ct  cL, 
51  A.  Rep.,  744.) 

PENNSYLVANIA.  —  Street  Railroads— Crossing  Accident- 
Collision  With  Wagon — Negligence  of  Driver — Failure  to  Look 
(or  Cars. 

Where  the  driver  of  a  covered  wagon,  approaching  street  car 
tracks  on  a  cross  street,  merely  glances  down  the  track  for  a  dis- 
tance of  50  or  70  feet  on  first  reaching  the  street  where  the  tracks 
are  located,  and  then  drives  across  the  tracks,  without  again  look- 
ing for  approaching  ears,  Ins  negligence  precludes  a  recovery  for 
injuries  received  in  a  collision  with  a  car. — (Pieper  vs.  Union 
Traction  Co.  of  Philadelphia.  51  At.  Rep.,  739.) 

PENNSYLVANIA. —  Railroads  —  Crossing  Accident  —  Col- 
lision—Negligence of  Driver  of  Wagon— Duty  of  Looking— 
Country  Electric  Roads. 


1.  Where  the  driver  of  a  covered  wagon  stops  and  gets  out  on 
the  swinglctrec,  and  looks  for  an  approaching  electric  car,  while 
about  35  feet  from  the  track,  at  a  place  where  he  has  an  unob- 
structed view  of  the  track  lor  310  ieet,  and  then  climbs  back  into 
the  wagon,  and,  without  looking  further,  attempts  to  cross  the 
track  at  a  walk,  and  is  struck  by  a  car,  his  contributory  negligence 
precludes  his  recovery. 

2.  The  fact  that  an  electric  railroad  is  in  the  country,  and  that 
cars  are  not  so  frequent,  and  obstructions  to  travel  are  not  so 
great  as  in  a  city,  does  not  relieve  a  person  about  to  cross  the 
track  irom  the  duty  of  continuing  to  look  for  approaching  cars 
till  he  reaches  the  track.— (Kccnan  vs.  Union  Traction  Co.,  51  At 
Kcp.,  7**.) 

PENNSYLVANIA.— Injury  to  Employee— Negligence  of  Fel- 
low Servant. 

Any  negligence  of  an  inspector  of  the  electrical  apparatus  of  a 
trolley  car,  who,  alter  inspecting  it  lor  efficiency,  says:  "All  right, 
l'ut  your  pole  on"— acting  on  which  the  conductors  puts  on  the 
trolley,  and  the  car  runs  011  him,  the  controller  being  open,  is  that 
of  a  fellow  servant—  (Shugard  vs.  Union  Traction  Co.,  5»  At 
Rep.,  3*5  ) 

PENNSYLVANIA.— Injury  to  Employee—  Negligence—  Pre- 
sumption—Cross  Examination. 

1.  In  an  action  by  an  employee,  negligence  of  a  street  rail- 
way company  as  to  sanding  wet  tracks  cannot  be  presumed  from 
the  mere  tact  that  two  weeks  beiorc  the  accident  from  slipping  of 
the  car  it  substituted  a  new  system  of  sanding  in  place  of  that  used 
before. 

j.  Where  the  complaint  is  that  deiendant  did  not  properly 
sand  its  tracks,  it  is  proper  cross  examination  of  a  witness  testify- 
ing that  sand  boxes  had  been  discontinued  on  the  cars  to  show  by 
him  that  another  system  of  sanding  had  been  adopted,  and  was 
then  being  used— (Smith  vs.  Philadelphia  Traction  Co.,  51  At 
Rep..  345  ) 

PENNSYLVANIA.— Street  Railroads— Accident  at  Street 
Crossing — Pedestrians— Sufficiency  oi  Evidence. 

In  an  action  against  a  street  railway  company  for  negligent 
killing  oi  a  pedestrian  at  a  crossing,  three  witnesses  for  plaintiff 
testified  that  the  car  was  running  irom  twelve  to  twenty  miles  an 
hour,  and  that  no  bell  was  sounded;  and  two  other  witnesses  testi- 
fied to  the  excessive  speed  of  the  car.  Three  witnesses  for  defend- 
ant testified  that  a  bell  was  sounded,  and  two  that  they  heard  none. 
It  also  appeared  that  when  deceased  left  the  curbing  she  looked 
toward  the  car,  then  about  200  it.  away,  and  when  struck  she  was 
almost  across  the  track,  and  that  the  car  ran  180  ft.  before  it 
stopped,  after  striking  deceased.  Held,  that  the  evidence  was 
sufficient  to  sustain  a  judgment  for  plaintiff.— (Henderson  vs. 
UllHed  Traction  Co.,  51  Atlantic  Rep.,  1027., 

PENNSYLVANIA— Street  Railroads— Accident  on  Street— 
Negligence-  Absence  of  Lights. 

Several  witnesses  testified,  in  an  action  against  a  street  car  com- 
pany lor  running  over  a  child  on  the  street  while  going  down  a 
hiil  on  a  dark  night,  that  there  were  no  lights  in  the  car,  and  that 
the  conductor  was  attempting  to  put  on  the  trolley.  One  wit- 
ness testified  that  no  bell  was  rung  beiorc  the  accident,  and  an- 
other testified  that  if  a  bell  had  been  rung  he  would  have  heard 
it.  The  motorman  testified  that  the  night  was  very  dark  and  the 
track  was  slippery.  A  witness  testified  that  he  bettered  the  lights 
were  burning  in  the  car,  and  another  testified  that  there  must  have- 
been  a  headlight.  Held,  sufficient  evidence  of  defendants'  negli 
gence  to  sustain  a  recovery— (Welsh  et  al.  vs.  United  Traction 
Co..  51  Atlantic  Rep.,  1026  ) 

PENNSYLVANIA— Street  Railways— Collision  with  Delivery 
Wagon— Negligence— Contributory     Negligence— Question  for 

jury. 

1.  A  boy  driving  a  delivery  wagon  was  not  guilty  of  contribu- 
tory negligence,  as  matter  of  law,  in  backing  it  up  at  right  angles 
lo  the  curb  to  deliver  heavy  goods  at  a  store,  though  in  so  doing 
his  horses  necessarily  slood  across  defendant's  street  car  tracks, 
where,  owing  to  obstructions  in  the  street,  he  could  not  have 
placed  hi*  horses  and  wagon  longitudinally  opposite  such  store, 
and  it  was  not  shown  that  he  saw  any  car  approaching  when  he 
placed  his  wagon  against  the  curb,  nor  that  he  had  reason  to  ap- 
prehend the  approach  of  one  before  he  could  deliver  his  goods. 

2.  In  an  action  against  the  street  railway  company  to  recover 
for  his  wrongful  death,  the  wagon  having  been  run  into  by  a  car. 
certain  of  the  plaintiff's  witnesses  testified  that  they  heard  no  bell 
or  other  signal,  and  others  that  no  warning  was  given.  This  evi- 
dence was  contradicted  by  that  of  the  defendant  Witnesses  for 
the  plaintiff  testified  that  the  car  was  going  twenty  miles  per  hour. 
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It  appeared  that  the  wagon  was  carried  50  ft.  after  being  struck, 
and  that  the  car  ran  160  ft.  beyond  the  point  of  collision.  The 
street  was  narrow,  and  the  community  thickly  populated.  The 
obstructions  at  the  point  in  question  had  been  there  for  several 
months.  Held,  that  the  question  of  defendant's  negligence  was  for 
the  jury. 

3.  The  motorman  of  the  car  was  negligent  in  failing  to  give 
warning  ot  his  car's  approach,  though  the  place  of  the  accident 
was  not  at  a  street  crossing  —  (Fenner  et  al.  vs.  Wilkesbarre  &  W. 
V.  Traction  Co..  Si  Atlantic  Rep..  1034.) 

TEXAS.— Street  Railways— Passengers  —  Injuries  —  Instruc- 
tions. 

Plaintiff,  a  street  car  passenger,  as  a  car  slowed  down  upon 
reaching  a  cross  street,  stepped  from  the  car  to  its  sideboard,  in- 
tending to  alight,  and  was  thrown  off  by  its  sudden  start.  There 
was  evidence  showing  that  by  the  company's  rules  cars  only 
stopped  to  let  off  passengers  after  crossing  cross  streets,  and  also 
evidence  that  the  car  slowed  down  just  as  it  reached  a  cross 
street  for  the  purpose  of  permitting  plaintiff  to  alight  Held, 
that  an  instruction  which  assumed  that  the  car  slowed  down  when 
reaching  the  cross  street  to  enable  plaintiff  to  alight  was  errone- 
ous, since  defendant's  servants  were  not  negligent  in  slowing 
down  the  car  if  they  did  not  know  of  plaintiff's  intention,  while, 
if  the  slowing  down  was  to  enable  him  to  alight,  it  would  be  li- 
able for  lack  o(  ordinary  care,  and  these  were  matters  of  fact  to 
be  determined  by  the  jury.  (Rapid  Transit  Railway  Company 
vs.  Lusk,  66  S.  VV.  Rep.,  7991) 

TEXAS. — Railroads— Obstruction  of  Street — Negligence. 

Where  a  railroad  company  tore  up  the  pavement  at  a  point 
where  its  road  intersected  a  street  and  left  stones  lying  at  the 
place  without  any  signal  light  to  show  their  presence,  as  required 
by  an  ordinance,  violation  of  the  ordinance  constituted  negligence, 
rendering  the  company  liable  to  a  cyclist  injured  by  colliding  with 
the  stones.  (Houston,  B.  &  N.  Ry.  Co.  vs.  Pollard,  66  S.  W. 
Rep..  851.) 

VIRGINIA— Street  Railways— Negligence— Piling  Snow  on 
Crossing— Contributory  Negligence— Instructions— Trial— Read- 
ing Law  to  Jury — Damages. 

1.  In  an  action  against  a  street  railway  for  injuries  sustained 
owing  to  the  piling  of  snow  on  a  crosswalk  by  defendant,  it  hav- 
ing been  assumed  that  the  street  was  a  public  highway,  and  it 
being  shown  that  there  was  a  crossing  constantly  used,  the  im- 
portance of  which  the  company  recognized,  as  shown  by  the  evi- 
dence cjf  the  superintendent  that  he  directed  the  men  to  clean  the 
snow  from  all  crossings,  and  that  he  knew  they  removed  it  from 
that  particular  crossing,  a  contention  that  the  street  was  not  a 
public  highway  was  of  no  avail  to  defendant,  inasmuch  as  such 
question  was  immaterial, 

2.  It  was  not  error  to  permit  plaintiff  to  prove  that  others 
than  herself  had  walked  over  the  snowbank. 

3.  Defendant  asked  the  court  to  instruct  that,  ii  the  tracks 
were  covered  with  snow,  it  had  the  right  to  remove  it  therefrom, 
provided  that  in  doing  so  it  exercised  ordinary  care,  to  which  in- 
struction the  court  added,  "and,  where  the  snow  might  reasonably 
have  been  deposited  so  as  not  to  obstruct  the  way  of  pedestrians 
passing  along  the  crosswalk,  the  depositing  of  snow  at  such  a 
point  so  as  to  create  an  obstruction  is  a  negligent  act."  Held,  that 
the  instruction  as  amended  was  proper. 

4.  The  snow,  having  been  removed  from  tracks  by  hand,  it  was 
not  error  to  refuse  to  add  to  the  former  instruction,  "if  the  snow 
was  allowed  to  remain  (or  an  unreasonable  time,"  since  the  negli- 
gence of  the  company  consisted  not  in  its  failure  to  remove  within 
a  reasonable  time,  but  in  putting  the  snow  in  the  first  instance  011 
the  crossing. 

5.  Plaintiff  testified  that  she  knew  that  the  crossing  was  ob- 
structed by  snow,  which  made  it  dangerous,  but  she  had  passed 
over  the  crossing  shortly  before  the  accident,  and  it  was  shown 
that  many  other  persons  had  made  their  way  over  the  same  ob- 
struction; and  the  court  instructed  that,  though  plaintiff  saw  the 
heap  of  snow  and  knew  it  was  dangerous,  she  was  not  guilty  of 
contributory  negligence  if  she  was  exercising  such  care  as  per- 
sons of  ordinary  prudence  would  exercise  under  the  circumstances. 
Held,  that  the  instruction  was  not  erroneous. 

6.  Where  defendant  claimed  it  was  not  guilty  of  negligence 
unless  the  snow  was  allowed  to  remain  for  an  unreasonable  time, 
it  was  proper  not  to  permit  counsel  to  read  the  jury  a  definition  of 
"reasonable  time"  from  a  reported  case  and  to  read  from  another 
case  a  discussion  as  to  what  constitutes  contributory  negligence. 

7.  In  an  action  for  personal  injuries  a  verdict  (or  $2500  as 
compensation  for  a  broken  leg  and  much  consequent  suffering  will 
not  be  disturbed  as  excessive.  (Newport  News  &  O.  P.  Ry.  & 
Electric  Co.  vt.  Bradford,  40  S.  E.  Rep..  900.) 


WASHINGTON.— Street  Railroads— Negligence  —  Construc- 
tion of  Tracks— Runaway  Horse— Question  for  Jury— New  Trial 

—Appeal 

t.  W  here  a  buggy  attached  to  a  runaway  horse  is  overturned 
by  street  car  tracks  negligently  allowed  to  remain  above  the  street 
level  the  runaway  cannot  be  said,  as  a  matter  of  law,  in  an  action 
against  the  car  company,  to  be  the  proximate  cause  of  an  injury 
received  by  an  occupant  of  the  buggy,  but  the  question  of  proxi- 
mate cause  is  for  the  jury. 

2.  The  question  whether  street  car  tracks  allowed  to  remain 
above  the  level  of  a  street  render  the  street  unsat'c  (or  ordinary 
travel  is  for  the  jury,  in  an  action  against  the  company  for  an  in- 
jury alleged  to  have  been  caused  thereby. 

5.  Where  an  order  granting  a  motion  for  new  trial,  raising 
questions  of  law  and  (act,  shows  that  it  is  sustained  on  one  specific 
question  of  law  only,  which  ruling  was  erroneous,  the  Supreme 
Court  will  not  determine  whether  the  motion  should  have  been 
sustained  on  other  grounds.  (Gray  et  ux.  vs.  Washington  Water 
Power  Co.,  68  Pacific  Rep.) 

WASHINGTON.— Street  Railways-Personal  Injuries— Negli- 
gence— Contributory  Negligence— Direction  of  Verdict. 

t.  Plaintiff,  while  crossing  a  street  car  track  at  the  top  of  * 
hill,  was  struck  by  a  car  which  had  just  ascended  the  hill.  The 
grade  oi  the  hill  was  20  per  cent,  and  the  car,  which  was  propelled 
by  cable,  was  apparently  stopped  as  quickly  as  possible  on  reach- 
ing the  level;  but  before  it  had  cleared  the  incline  the  accident 
had  occurred.  The  speed  of  the  car  could  not  be  checked  without 
releasing  its  grip  on  the  cable.  Held,  not  to  show,  as  matter  ol 
law,  a  want  oi  negligence  in  the  street  car  company. 

2.  In  an  action  against  a  street  railway  company  {or  personal 
injuries,  where  there  was  some  evidence  that  the  gong  was  not 
rung,  it  was  a  question  for  the  jury  to  determine  what  the  facts 
were  in  that  particular,  and  whether  failure  to  sound  the  gong  was 
negltgcuce. 

3.  The  plaintiff  had  crossed  one  track  of  a  street  car  company  at 
about  the  center  of  the  crossing  of  two  streets,  and  had  stopped  to 
watt  for  a  car  on  the  other  track  to  pass.  While  standing  there  he 
observed  that  his  family  had  not  followed  him,  and  turned  to  go 
back,  and  was  struck  by  a  car  which  had  just  ascended  a  hill.  He 
did  not  turn  towards  the  direction  from  which  the  car  was  coming. 
There  was  some  evidence  that  no  gong  was  sounded.  Held,  not 
to  show  contributory  negligence  as  matter  of  law. 

4.  Before  the  court  will  be  justified  in  taking  from  the  jury  a 
question  of  contributory  negligence,  the  acts  done  must  be  so 
palpably  negligent  that  there  can  be  no  two  opinions  concerning 
them.— (Bttrian  vs.  Seattle  Electric  Co.,  67  Pacific  Rep.,  214.) 

WISCONSIN.  Street  Railways — Disposition  of  Snow — Neg- 
ligence—  Pleading — Evidence — Instruction. 

1.  Where  a  case  is  submitted  to  the  jury'  on  a  special  verdict, 
it  is  error  to  tell  them  the  legal  effect  of  their  answer  on  the 
question  of  contributory  negligence. 

2.  A  complaint  against  a  street  railway  company,  setting  forth 
the  requirements  of  an  ordinance  that  it  shall  not  allow  snow  or 
ice  to  accumulate  on  its  tracks  in  a  quantity  to  obstruct  or  hinder 
the  passage  of  teams,  or  deposit  the  same  on  any  portion  of  any 
street  so  as  to  obstruct  it  or  render  it  unsafe,  or  so  as  to  interfere 
with  ordinary  travel,  also  charges  a  breach  of  the  common-law 
duty  not  to  render  the  street  unsatc  for  travel,  by  alleging  that  the 
company  negligently  caused  the  snow  and  ice  on  its  tracks  to  be 
excavated  and  removed  so  as  to  have  a  deep  ditch,  rendering  the 
street  unsafe  and  dangerous  for  public  travel. 

3.  A  street  railway,  by  accepting  its  franchise  to  operate  over 
public  streets,  assumes  the  duty  of  not  leaving  declivities  on  the 
sides  of  its  track,  dangerous  to  travel,  in  clearing  the  snow  front 
its  track. 

4.  For  one  to  attempt  to  drive  across  a  street  railway  track 
where  there  is  a  slope  of  It  ins.  to  14  ins.  in  the  snow  in  a  dis- 
tance of  from  j  ft.  to  3  ft.  is  nut  negligence  per  se. — (Gerrard  vs. 
La  Crosse  City  Ry.  Co..  89  N.  W.  Rep.,  125.) 

WEST  VIRGINIA— Street  Railways— Injury  to  Person  on 
Track — Evidence. 

1.  A  declaration  by  the  motorman  running  on  an  electric  car, 
made  while  the  car  was  still  on  the  body  of  one  it  had  run  down, 
that  "I  saw  the  child,  but  thought  I  could  pass  it:"  or,  "This  is  a 
terrible  thing.  I  saw  the  child,  but  thought  I  could  run  past  it," — 
is  admissible  in  evidence  as  a  part  of  the  res  gestae  in  an  action 
for  the  injury. 

2.  A  motorman  in  charge  of  an  electric  car  moving  in  the 
public  street,  where  he  has  reason  to  expect  little  children  are 
playing,  must  exercise  a  high  degree  of  watchfulness  in  the 
operation  of  the  car  — (Sample  vs.  Consolidated  Light  &  Ry.  Co., 
40  S.  E.  Rep..  597  ) 
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THE  MARKETS 

The  Money  Hsrket 

W  in  Stkkkt.  July  2j.  U/02. 
The  week'*  developments  have  in  the  main  btcn  favorable  to 
continued  rase  111  the  money  market.  It  seems  now  to  be  pretty 
clear  that  the  heavycurrency  transfers  to  the  W  est  in  the  car!)  part 
of  the  mouth  were  connected  wttli  the  Gates  deal  in  ill*'  corn  pit. 
Whether  the  corn  operation*  have  been  completed  is  a  matter  upon 
which  opinions  differ,  But  at  all  events  their  influence  u|mhi  the 
money  market  is  no  longer  apparent,  and  the  heavy  ouigo  of  funds 
has  kctn  succeeded  hy  a  return  movement  to  this  city  of  consider- 
able proportions.  The  Treasury's  excess  of  expenditures  over 
receipts  continues,  hut  at  nothing  like  the  rate  of  the  first  two  weeks 
in  July.  As  a  matter  of  fact  the  Sub- Treasury  would  have  lieen  a 
creditor  ihirinK  the  last  week  in  the  exchanges  with  the  K-cal  lianks 
had  it  not  been  for  large  overland  remittances  of  Alaskan  gold. 
These  arrivals  aggregated  nn-re  than  S-'.ooo.ooo  for  the  period  end- 
ing last  Saturday,  and  they  left  the  banks  with  a  net  gain  of  $1,500,- 
000  odd  at  the  Sub  Treasury,  This,  together  with  the  receipts  from 
the  out-of-town  centers,  caused  an  increase  of  over  f.t.uuo.ooo  cash 
in  the  last  bank  report,  while  despite  the  activity  on  the  Slock 
Exchange,  lixans  were  reduced  upwards  of  $.1,000,000  The  im- 
provement in  the  bank  reserve  accompanying  these  changes  was 
altogether  satisfactory,  although  the  surplus  item  is  below  the 
average  run  of  previous  years.  An  offset  somewhat  unex|»ec!cd 
has  come  now.  however,  with  the  resumption  of  gold  exports  to 
Europe.  A  million  dollars  gold  was  taken  Monday  by  the  National 
City  Hank  for  shipment  to  Berlin,  and  the  very  firm  tendency  main- 
tained in  the  foreign  exchange  market  suggests  that  more  engage 
ments  will  shortly  follow  The  exchange  position,  it  will  be  noted, 
has  been  distinctly  altered  even  from  a  week  ago.  first  by  the  de- 
cline in  New  York  money  rales,  and  second,  by  the  sales  of  our 
securities  by  foreign  speculators.  Itis  hard  to  foresee  any  con- 
siderable gold  movement  at  tins  time,  when  the  demands  for  the 
domestic  harvest  arc  so  near  at  hand.  Nevertheless  even  moderate 
exports,  if  continued,  will  project  a  new  complication  into  the 
money  situation.  The  most  that  can  l>e  said  just  now  is  that  rates 
will  doubtless  continue  easy  for  several  week-;  but  that  afterwards 
the  outlook  is  quite  uncertain 

Time  money  is  in  strong  demand  for  six  months,  at  4'..  per  cent, 
but  not  much  is  offered.  Call  money  on  the  Stock  Exchange  does 
not  go  above  J  per  cent. 

The  Stock  Harks* 

Anolherweek  of  almost  uninterrupted  advance  still  finds  no  sign 
of  an  immediate  termination  of  the  "bull"  campaign  on  the  Stock 
Exchange.  Prices  for  the  general  average  of  railway  stocks  stand 
now  far  above  any  previous  level  of  recent  years.  Vet  the  sentiment 
of  the  leading  speculative  interests,  and,  to  all  appearances,  of  the 
great  majority  of  the  small  outside  speculators,  continues  confident 
in  the  ability  of  the  market,  not  only  to  hold  what  it  has  gained,  but 
to  ascend  to  even  greater  heights.  There  mu*t  be  some  limit  to 
the  upward  movement,  and  conservative  people  are  constantly  ask- 
ing themselves  whether  the  tum  is  not  near  at  hand  Hut  no  one 
can  point  as  yet  to  any  danger  signals,  and  few  care  to  prophesy 
when  the  end  will  be  reached.  The  one  thing  evident  to  all  ob- 
servers is  that  there  is  nothing  in  outside  conditions  which  threat 
ens  an  immediate  check  to  the  speculative  buying  movement.  The 
money  market  may  give  trouble  later  on.  but  for  the  next  four 
weeks  at  least  there  seems  no  likelihood  of  local  resources  becoming 
insufficient  to  accommodate  all  demands  Crops  are  making  satis- 
factory progress,  and  the  chances  of  a  "bumper"  corn  vicld.  which 
is  the  main  point  of  speculative  concern,  do  not  grow  less  as  the 
season  advances.  The  anthracite  coal  strike  may  drag  along  for 
some  tunc  further,  but  its  most  serious  effects,  now  that  the  bi- 
tuminous miners  have  decided  to  remain  at  work,  have  In'yoiid 
much  doubt  been  discounted  Railway  earnings  are  on  the  increase, 
and  wilh  the  assurance  of  a  heavy  gram  movement  for  the  coming 
season,  traffic  officials  anticipate  confidently  that  even  the  wonder- 
ful record  of  the  last  two  years  will  Ik-  surpassed.  Evidently  the 
revulsion  in  the  stock  market,  when  it  comes,  will  !«•  the  result  of  it« 
own  internal  conditions  ;  that  is.  wilt  come  alfiit  through  over-spec- 
ulation and  excessive  inflation  of  prices  by  manipulation.  Only  the 
close  observer  of  day  to-day  developments  ran  tell  when  these  «eeds 
of  reaction  are  about  to  lirar  fruit. 

The  Wal  traclion  stocks,  as  anticipated  in  last  week's  article, 
.have  at  length  joined  vigorously  in  the  general  upswing.  No  com- 
ment beating  on  the  specific  value  of  their  properties  is  called  for. 
inasmuch  as  their  movement  is  referable  so  obviously  to  general 


market  conditions.  The  pool  in  Brooklyn  Kapid  Transit  has  made 
gisid  use  of  its  opportunities,  am]  has  apparently  succeeded  in  at- 
tracting a  fair-sited  outside  following.  It  is  said  that  a  prominent 
banking  house  has  been  buying  the  stock  heavily  of  late,  but  we  arc 
nut  prepared  to  vouch  for  the  correctness  of  this  report.  Manhat- 
tan Elevated  bus  been  taken  in  hand  by  a  number  of  the  larger  op- 
ei.if.r-,  and  although  it  is  not  clear  whether  insiders  arc  co- 
operating, they  arc  certainly  not  interfering  with  the  advance.  The 
rise  in  Metropolitan  so  far  seems  to  be  entirely  sympathetic  with 
the  movement  in  the  other  tractions  There  has  been  no  heavy  or 
no  concentrated  buying  Metropolitan  Securities,  however,  has 
been  Kid  up  energetically  by  speculators  who  feel  that  they  are 
amply  protected  so  long  as  only  one  installment  of  the  subscription 
money  has  been  called  lor. 

The  feature  of  the  week  in  I'hiladelphia  has  been  the  heavy 
dealings  and  steady  advance  in  Philadelphia  Rapid  Transit,  The 
share-  touched  1 1  7i  on  Eriday,  as  compared  wilh  lo»s  three  days 
previous,  and  held  the  greater  part  of  their  gain  fat  the  subsequent 
trading,  Nothing  has  developed  in  connection  with  the  property 
beyond  what  has  liecn  commonly  known  for  some  time.  Apparent- 
ly the  rise  means  nothing  more  than  that  a  speculative  clique  is 
taking  advantage  of  the  revival  of  activity  in  the  general  market, 
tn  put  the  stock  up.  The  noteworthy  feature  is  that  Union  Trac- 
tion, the  lessee  company  stock,  has  refused  to  take  part  in  the  ad- 
vance, and  that  the  volume  of  dealings  in  the  issue  has  been  com- 
paratively small,  llns  bears  out  the  view  suggested  in  this  column 
several  weeks  ago  that  Union  Traction  has  pretty  well  discounted 
the  advantages  expected  to  accrue  to  it  under  the  deal,  and  that 
speculative  interest  will  be  diverted  to  Philadelphia  Rapid  Transit 
as  the  issue  which  has  the  mam  possibilities  of  a  future  increa-e  in 
value.  Bitsim-s  in  the  rest  of  the  traction  department  has  been 
very  light.  Sales  are  reported  in  Philadelphia  Traction  at  a  further 
half-point  advance  to  oo?s.  in  American  Railways  at  46'/,,  Railways 
General  at  5,  Rochester  Railway  common  1  joo  shares)  at  60 
Consolidated  of  New  Jersey  at  6gVi,  United  Traction  of  Pitts- 
burgh preferred  at  51.  Reading  Traction  <  100  shares)  at  32,  and 
Indianapolis  Street  Railway  at  R.i,  the  last-named  three  points  down 
from  the  previous  sale.  In  Imnds  Electric  People's  Traction  4s  have 
again  led  the  list  in  activity,  large  blocks  changing  hands  around 
<n' j.  The  other  recorded  sales  include  People's  Passenger  4s  at 
105  (ex-interest),  United  Railways  4s  at  87M  and  Newark  Passen- 
ger 5s  at  t  l6.'S. 

Chicago 

Sharp  recoveries  on  light  dealings  have  taken  place  in  Chicago 
surface  line  stocks  during  the  week.  Union  Traction  common, 
which  a  week  ago  hung  around  is,  went  back  to  18,  and  the  pre- 
ferred reacted  from  47  to  51.  Denials  of  the  speculative  gossip 
almut  a  reorganization  was  the  ostensible  reast>n  for  the  advance. 
Chicago  City  Railway  14  up  over  .1  points  on  reports  of  excellent 
earnings.  It  is  stated  that  the  road  is  earning  16  per  cent  on  its 
stock,  against  it  per  cent  last  year.  Business  in  the  elevated  se- 
1  unties  has  been  generally  inconsequential,  Metropolitan  preferred 
holds  strong  at  02  Lake  Street  is  quotahly  a  half-point  higher  at 
to'  j ,  but  there  is  no  disposition  to  buy  the  shares  until  the  future 
status  of  the  road  is  more  definitely  determined.  Schemes  of  re- 
organization for  the  property  are  said  to  be  well  under  way. 

Other  Traction  Securities 

A  somewhat  better  demand  developed  in  Massachusetts  Electric 
during  the  week,  under  which  the  stock  moved  up  from  41  'A  to  43^. 
Boston  Elevated  rose  a  point  on  casual  purchases  to  165,  and  West 
End  common  was  very  firm  at  go.  In  Baltimore  the  Nashville 
Railway  securities  have  again  been  a  notable  feature.  After  last 
week  -  decision  invalidating  the  company's  charier  had  caused  a 
-harp  slump,  support  was  extended  by  the  pool,  and  the  5  per  cent 
Certificates  rose  to  74  and  the  stock  to  (>.  On  attempts  of  the  specu- 
lative interests  to  rcnii/c,  however,  the  certificates  later  on  re- 
acted to  72.  and  the  shares  to  4*4.  The  hardening  tendency  noted 
for  —1 1  me  time  past  in  United  Railways  of  Baltimore  issues,  con- 
tinues. The  stock  is  up  on  fair-sized  dealings  to  itU*.  the  income 
IbmuIs  to  70';.  and  the  general  4s  to  97'^.  Other  transactions  of 
the  week  comprise  Anacostia  anil  Potomac  gl  at  104.  Atlantic  Con- 
solidated ;s  at  toy1/.  Charleston  Consolidated  Electric  5s  at  04.  City 
iL  Suburban  (Washington)  5s  at  104.  Lexington  Street  Railway  Ji 
at  104.  Nashville  Street  Railway  Js  at  tosij,  and  Norfolk  Railway 
5*  at  ti  t"  j .  The  New  Jersey  securities  have  not  done  much  during 
the  week.  North  Jersey  Traction  stock  is  off  a  half-point  to  30'/,. 
but  the  bonds  arc  up  the  same  amount  to  BtJ&    The  New  York 
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curb  has  been  enlivened  by  the  launching  of  the  new  New  Orleans 
Railways  stocks,  which  has  been  accompanied  by  active  manipula- 
tion (or  the  advance.   A  syndicate  of  Eastern  capitalists,  known  as 
the  r*carsall  Syndicate,  took  over  some  time  ago,  it  will  be  remem- 
bered, the  traction  and  lighting  properties  of  New  Orleans  and 
formed  a  new  corporation.    The  common  stock,  until  lately,  has 
been  quoted  in  the  New  Orleans  market,  a*  low  as  loj/j,  and  the 
preferred  at  51.    But  the  inaugural  performance  on  the  New  Yolk 
curb  has  been  a  jump  to  17M  in  the  common  and  56  in  the  pre- 
ferred    Evidently  the  rise  reflects  simply  the  attempt  to  create  a 
wider  market  for  the  new  securities    Sales  are  also  reported  in  thi- 
local  curb  dealings  of  San  Francisco  prcierred  at  04'*  and  04'i.  the 
al  47^4     The  total  sales  of  traction  stocks  in  Cleve- 
last  week   were  3352   share*,   compared    with   2417  for 
the  previous  week.  IX'troit  United  advanced  during  the  week  from 
79  to  Ro.  last   sale  at  794-4.  total  sales,   1.104  shares  Toledo 
Railways   &    Light    are    strong    at    an    advance   from   30  to 
Jl ' ;    for    461    shares.     Northern    Ohio    Traction    held  strong 
anmnd  40' 4.  sales  amounting  to  162  .-.hares    This  price  is  now  re- 
garded as  rather  low,  although  a  short  time  ago  there  was  plenty 
on  the  market  at  34  and  35    The  new  Cincinnati,  Dayton  &  Toledo 
»t<x'k  has  appeared  on  the  board  at  around  2.1 ;  of  the  little  remain- 
ing Southern  Ohio  Traction  stock,  J25  shares  sold  strong  at  71  to 
71  J/J.    Lake  Shore  Electric  shows  a  tendency  toward  establishing 
trading  quotations  under  15.    The  first  lot  of  the  stock  to  change 
hands  sold  two  weeks  ago  at  to.  but  with  the  news  that  the  Everett- 
Moorc  Syndicate  had  arranged  to  finance  the  property,  bids  were 
raised  and  a  small  lot  sold  at  U'x    The  course  of  this  stock  is  being 
awsidcrablc  interest.    It  is  considered  one  of  the 
promising  traction  properties  in  the  State,  but  the  bonded 
indebtedness  is  so  heavy  that  it  will  he  a  long  time  before  1: 
is  on  a  dividend-paying  basis.  Monday  175  shares  of  Detroit  United 
sold  at  to>4.    A  small  block  of  Cleveland,  lilyria  &  WcttCffl  went 
at  75,  the  fir-t  of  this  stock  sold  in  some  time. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week: 

Closing  Hid 
July  lb  July  22 

American  Railways  Company   UN 

Boston  KlevjO-d                                                                                  tlil  IK 

Brooklyn  R.  T                                                                        IWS  71 

Chicago  City   MS  H« 

Chicago  Union  Tr.  (common)                                                    1»*«  1«l« 

Chicago  Union  Tr.  (preferred)                                                  4?S  H 

Cleveland  Electric    «!H 

Cleveland  City   

Columbus  (common)                                                                      52  M 

Columbus  (preferred)                                                               W«H  MS 

I  Traction  oi  N.  J                                                  6W»  B»H 

Traction  ol  N.  J.  U                                            WHi  ll<"-; 

Delroit  United                                                                        757,  7;i\ 

Electric  People'.  Traction  I  Philadelphia)  «s                               »\i  W\ 

Elgin,  Aurora  Ac  Southern                                                        .1  .  11  . 

Indianapolis  Street  Kailmay  is                                                      S1%  K% 

I-ake  Street  Elevated                                                                lOVt  t0\ 

Manhattan  Railway                                                                 IZStt  I3H', 

Ma.tachux-tts  K!rc   Cms.  I ctmi molt  I   *- 

Massachusetts  Elee.  Cos.  tpreferred)                                             SI1'..  ttT'-j 

Metropolitan  Ktevaied.  Chicago  (common)  •                  Z7'4  :is 

Metropolitan   Klr.aird,  Chicago                                                   110  X' 

Metropolitan  Street                                                                      1«V4  ISMt, 

North  American    IJH 

Northern  Ohio  Tlllslea  (common)   :t*», 

Northern  Ohio  Traction  IprHrirrd)                                           K»  Mi 

North  Jersey                                                                            Wt  »• 

Northwestern  Elevated.  Chicago  (common)                                    34  X> 

Northwestern  Flrvatr.l.  Chicago  lprelrrrr.ll                                        WI  so 

Philadelphia  Rxp.d  T.an.ii    »S  n.. 

Ptiiladrlph.x  Trxctiotl    m,  W% 

S«,  Lorn*  Tian.it  Co.  (common)   »»,  31 

Sooth  Sidr  Elevated  (Chicago  >    Ml  IKl 

Southern  Ohm  Traction   7014 

Syrarosr  Rspid  Trim -it   

S.racnae  Rapid  Transit  (preferred)    ST. 

1>.ird  Avenue  .  ...    Ml  |3jtj 

Toledo  Railway  .V  Light    *«,  *H, 

Twin  City.  Minneapol'.  i.-nmmon)   \\9  \2\lt 

United  Railways.  St.  Limit  (preferred)   8214  S( 

United  Railways.  St   Louis   (•   (7^  gjs^ 

Union  Traction  (Philadelphia)    «  Ml 

Western  Ohio  Railway    2tH 

New  Orleans  Railways  (common)    IT', 

New  Orlean,  Railways  (preferred)    i« 

,La«  aale.    (•)  Asktd.    (b)  ] 


Iron  and  5teel 

There  is  not  much  to  say  that  is  new  concerning  the  iron  trade 
situation.  Conditions  remain  substantially  what  they  were  a  week 
ggOi  namely,  a  pronounced  scarcity  ol  the  foundry  and  basic  pig 
iron,  due  to  the  coal  strike,  and  a  very  active  demand  in  neany 
all  departments.  Steel  billets  arc  easier  on  domestic  resales  and 
foreign  competition,  but  as  an  offset  to  this  the  shortage  ol  the 
pig  iron  supply  threatens  to  curtail  production.  Orders  are  now 
on  the  Iwioks  in  the  structural  material  branch  for  as  far  ahead 
as  the  last  quarter  of  toot  Quotations  are  as  follows:  Bessemer 
pig  iron.  $H.*3;  steel  billets.  $.(-•:  steel  raiK.  $jK 

Metal 

Quotations  for  the  leading  metals  are  as  follows:  Copper.  lt<« 
cents;  lead.  4'r  cents;  tin.  2MS)i  cents,  and  spelter.  sag  cents. 

 ♦♦. 

KCW  HAVEN.  CUNN.-The  new  isaur  oi  Mock  which  the  dircclori  oi  the 
Pair  lla»cn  &  Westvillc  Railroad  Comrany  have  voled  10  make  in  accordance 
v.ith  authority  conferred  at  a  recent  meeting  ol  stockholders  will  bear  the 
a)MC  ol  net.  1.  The  issue  will  amount  appro* mutely  to  ffiXUMO.  and  will  be 
••Ifrfed  al  |>ar  10  stockholders  ol  record  at  ihr  ralio  oi  one  share  of  new  stock 
to  six  shares  ol  old.  Dating  Irons  Jan.  1,  1SOJ,  I  he  new  stock  will  begin  to 
pay  a  I>  per  cent  diiidcnd.  The  stock  oi  Ihe  Fair  lla>en  at  Wrslville  Rail 
tutul  ha.  a  |-af  value  oi  t'Sr.  and  its  present  iiuotation  is  about  M9.  The 
11. ureal  ■mpM.ei  (»r  which  the  new  Mock  is  to  be  issued  will  include  the  coat 
o<  Construction  oi  the  Derby  extension  and  ol  the  additions  to  the  power 
plan)  m  Fair  Haven.  With  the  new  sti-ck  issue  ihr  alisorptson  ol  Ihc  Win 
atrtetCf  Avenue  sj.iem  will  be  substantially  completed. 

Sltit.'X  CITY,  IA.  -It  is  said  that  control  oi  Ihe  Soma  City  Traction  Com- 
pany and  the  Sioux  City  (ias  ic  Electric  Company  has  pas.rd  into  hands  lliat 
will  rllrct  a  consolidation  of  the  companies. 

SPRINt. FIELD.  1LL.-E.  W.  Clark  &  Company,  ol  Philadelphia,  are  ir 

I.  irlrd  lo  tie  negotiating  (or  the  purchase  of  Ihc  SpringSeid  ConsolnUlcd  Riot 
way  Company.  It  is  also  said  that  Clark  A  Company  are  anxious  to  pur 
CmMi  the  local  clrelric  light  plant  and  that  a  consolidation  ol  the  railway  and 
lighting  interests  of  the  city  11  planned. 

PADUt.AH,  KY.— The  reolganiialion  of  the  l'adomh  Slreel  Railway  Com- 
|oiny  lias  been  effected.  The  company  will  omic  pvsl.isio  in  bonds  and  will 
niakr  estenst.e  improvements.  (Ifficers  have  been  cUcted  aa  loll<iw»:  tirorge 
C.  1'lmnia..  prevident;  C.eorge  C.  Wallace,  vice  president:  A.  1..  Rtrh,  ol 
t  incinnati,  secretary  treasurer ;  II.  1*  Porter,  of  Cincinnati,  superintendent. 

ST.  JOSEPH.  MO.  The  St.  Joseph  Railway.  Light,  Hrat  *  Power  Com- 
pany has  obtained  the  sanction  of  the  city  to  issue  IS.MO.OOO  bonds.  The 
company  has  voied  to  issue  ihe  bonds,  but  its  itanchise  rnruirrs  that  the 
asseni  ol  the  city  shall  be  secured  before  the  bonds  are  placed. 

CARROLLTON.  Mo  -The  electric  lighting,  waterworks  and  street  railway 
interests  oi  Carrollton  have  been  consolidated  by  the  Carrolllon  Water.  Light 
\  Railway  Company.  The  company  is  capitalized  at  ll'*!,!Ks:'  The  officers  and 
directors  of  the  company  are:  Hcrndon  Ely.  president;  T.  L.  West,  vice* 
president:  P.  E.  Trotter,  secretary;  J.  T.  Matshall,  treaiurer;  W.  R.  Painler. 
auditor;  I.  0.  Ely  and  V.  D.  Ely.  both  oi  St  Louis,  directors. 

ST,  JOSEPH,  MO.— The  property  oi  the  St.  Joseph  Railway,  Light,  Hast 
At  Power  Company,  which  includes  the  street  railway  system,  an  electric 
lighting  plant,  atCgM  heating  plant  and  other  utilities,  has  been  sold  by  F. 

II.  Ilarriman,  of  New  York,  10  Srhgman  •  Company,  ol  New  York,  and  F-. 
W.  Clark  A  Company,  ol  Philadelphia.  The  company  is  bonded  lor  $3.HM.'J00. 
ThCN  will  be  it.,  twang.-  In  llie  local  management.  President  W.  T.  Van  lirunt 
irmainmg  in  charge,  it  Is  said. 

St  HENRCTAIIY.  N.  Y.-Tke  Schenectady  Railway  Company  has  begun 
work  al  ItalM.m  ..11  its  Srlienrctady-Katlston  branch, 

MKW.KI.YX,  N.  V.  Die  Itiooklyn  Rapid  Transit  Company  reports  earn 
inns  as  follows: 

May.  1»2  1*>1 

tiros,  rtenpt.   fl.1aaU4a.H4  |1.11Si76.47 

Kspenvr.,  laeNxxlll  lasr.    7:KI,lS2.t4  Tla.KI  S 

Net  reeeip.,    II-S.1W.W  tM.4K.lt 

Foe  elevrsi  llo.iilh.  rllilnig  May  il. 

lirett  ntetspta  t11.n2i.4K  n9  PxNKtllTiJI 

Kspni-r..  in.  In. hog  lj«r«    «,23n. Il«  11  7.Z37.W4.I2 

Net  receipis   U.404  354  >:        t3.6(S J60.W 

CI.KVKI.ANtl.  OHIO  An  anangrmrnl  lor  Financing  Ihe  l.ake  Snort 
Ftrrttir  rl».l«>T  which  wilt  rr.oll  in  relieving  the  rati  oi  a  receiver  is  said  to 

l.ave  hrrn  eflrslld  Ihr  r-lnpany  will  i-.ue  Is-mds  lo  Ihe  aniuunt  of  ttrtsl.Oofl 
Twolliird.  ol  Ihr  sum  will  cover  Doaling  indrl.ledne.s.  underlying  b.inds  and 
trcrivers*  certincates:  tl.oOfi.'ss)  will  be  used  in  completing  the  mad.  and  an 
•■llirr  KJtt,9tr)  will  tie  held  in  the  treasury  for  future  emergencies.  The 
caiol.it  stock  is  also  lo  he  K.4V*.**).  This  will  be  divided  into  ll.MD.OOO  pre 
fsrreil  stock  and  ti.lfst.OM  common  slock. 

CLEVELAND,  OHIO.-The  Cincinnati.  Dayton  &  Toledo  Traction 
Company  has  hied  in  the  several  counties  traversed  by  its  line  a  trust  mort- 
gage for  4o.uflO.IXs)  given  to  the  Cleveland  Trust  Company  to  secure  an  issue 

■  tV'Ssi.iio.i  5  „  tent  twenty  >t  ;n  I  n.K  'I  -  r  ir.nrtglgg  laHOfH  |H  Hm 
properly  recently  consolidated  to  form  the  company  mentioned.  A  portion 
of  the  money  derived  will  be  used  lor  the  purpose  of  absorbing  other  lines  to 
complete  ihc  through  line  from  Toledo  to  Cincinnati 
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THE  SYSTEM  OF  THE  YOUNGSTOWN-SHARON  RAILWAY  AND 

LIGHT  COMPANY 


An  excellent  example  of  modern  electric  interurltan  rail- 
way construction  in  this  country  is  shown  l>y  the  road  re- 
cently completed  near  the  State  linos  of  Ohio  and  Pennsyl- 
vania. The  Younfjstown-Sharon  Railway  &  Light  Com- 
pany was  incorporated  nnder  the  laws  of  the  State  of  New 
Jersey  a  year  or  two  ago.  atxl  has  combined  as  one  prop- 


itock  of  that  property.  This  combination  owns  and  con- 
trols, therefore,  all  of  the  electric  lighting  business  and 
nianttfactttred  gas  lighting  business  in  Youngstown  ami 
its  suburbs  and  in  the  neighboring  towns  of  Sharon, 
Sharpsville  and  Wheatland,  The  street  railway  portion  of 
the  property  consists  of  the  local  sysiein  in  Sharon,  which 


GENERAL  VIEW  IN  MAIN  POWER  STATION 


crty.  by  buying  up  all  the  securities  of  the  Youngstown 
Consolidated  Gas  &  Klectric  Company,  the  Yoimgstown- 
Sharon  Street  Railway  Company,  the  Sharon  &  Wheat- 
land Street  Railway  Company,  the  Shenango  Valley 
Light  Company,  the  Sharon  Gas  &  Water  Company,  the 
Sharpsville  Electric  Light  Company  ami  the  Valley  Street 
Railway  Company.  To  these  it  has  added  the  Sharon  & 
Xcw  Castle  Railways  Company  by  the  purchase  of  all  the 


runs  to  Sharpsville,  and  is  known  as  the  Valley  Street 
Railway,  and  a  smaller  local  System  from  Sharon  south* 
ward  to  Wheatland:  an  tnterurban  line  connecting  Sharon 
with  Yonngstown.  and  a  branch  from  the  central  portion 
of  thi>  interurban  Hnc  extending  to  New  Castle.  The 
total  length  of  single  track  is  about  40  miles,  exclusive 
Of  turnouts.  The  companies  originally  operated,  before 
consolidation,  some  five  electric  power  houses,  but  since 
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ONE  OF  THE  CROSS-COMPOUND  DIRECT-CONNECTED  UNITS 


control  has  been  obtained  hy  the  Youngstown-Sharon  a  boiler  house  and  the  other  as  an  engine  and  dynamo  room. 
Railway  &  Light  Company  .1  single  power  house  in     The  building  is  built  on  concrete  foundations,  and  this 

same  material  is  used  in  the 
foundations  of  the  boilers  and 
generating  units.  The  roof  is  of 
steel  girder  construction,  upon 
which  2-in.  planking  is  laid  with 
tar  and  gravel  covering.  This 
building  has  l>een  completed  only 
a  short  time.  The  boiler  house 
contains  six  400-hp  watcf-tulie 
boilers,  supplied  by  the  Itabcock  & 

Wilcox  Company,  of  New  York, 
and  equipped  with  Rooncy  stokers, 
made  by  Westinghouse.  Church, 
Kerr  &  Company,  of  New  York. 
Natural  draft  is  obtained  by  a  self- 
supporting  steel  stack,  180  ft.  high 
by  10  ft.  in  diameter.  The  coal 
and  ash  handling  is  all  done  by  ma- 
chinery, the  conveyors  having  been 
supplied  by  the  Link  Pelt  En- 
gineering Company,  of  Nicetown. 
I  'liiladclphia.  Coal  can  be  brought 
to  the  yards  by  either  the  Erie  or 
the  Lake  Shore  Railroads,  both  of 
which  systems  have  connections 
with  the  power  house  switch.  The 
Youngstown  has  been  substituted.  This  new  central  normal  steam  pressure  carried  is  150  lbs.  Water  for 
station  has  a  capacity  of  over  2000  kw,  and  generates  two-  boiler  purposes  is  obtained  from  the  city  mains.  The 
phase,  60-cyck  alternating  current, 
at  2250  volts,  which  supplies  the 
entire  territory  for  lighting,  power 
and  the  railway  purposes.  The 
acdrnpanyinf)  map  gives  an  excel- 
lent idea  of  the  district  served  by 
this  undertaking,  showing  not  only 
the  railway  lines,  but  the  territory 
covered  by  the  lighting  circuits  of 
the  company. 

POWKR  STATION 
The  new  power  station  is  located 
on  North  Avenue,  Youngstown, 
and  is  an  L-shaped  brick  structure, 
10.4  ft.  long  by  yo  ft.  wide.  It  is 
divided  into  two  sections  by  a  brick 
(ire  wall.  The  smaller  one  is  04  ft.  x 
(*)  ft,  6  ins,,  and  the  larger,  98  ft.  x 
86  ft.  3  ins.,  the  latter  lx-ing  used  SS  SWITCHBOARD  IN  MAI  N.POWER  STATION 

engines  are  now  run  non-condensing,  but  the  plant  is  so 
designed  that  it  can  readily  be  put  on  a  condensing  basis  if 
it  is  thought  desirable. 

In  the  engine  room  are  four  direct-connected  units. 
Two  of  these  are  horizontal  cross-compound  engines,  23 
ins.  and  40  ins.  x  36  ins.,  built  by  the  International  Power 
Company,  of  Providence,  R.  I.,  each  direct  connected  to  a 
6oo-kw,  2-phase,  60-cyclc  generator.  One  is  a  horizontal 
i  ross-com pound  engine,  22  ins.  and  36  ins.  x  26  ins.,  built 
by  the  I  (arrishurg  Foundry  &  Machine  Company,  and 
direct  connected  to  a  400-kw.  2-phase,  60-cycle  generator. 
The  fourth  is  a  vertical  Williams  cross-compound  engine. 
17  ins.  and  30  ins.  x  20  ins.,  built  by  William  Tod  &  Com- 
pany, of  Youngstown.  Ohio,  direct  connected  to  a  350-kw. 
2-phase.  rVvcycle  generator. 

The  generators  are  of  the  revolving  field  type.  2200  volts, 
j-phasc  machines,  and  were  built  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  of  Pittsburgh.  Pa. 
The  switchboard,  which  is  of  marble,  was  furnished  in  part 
by  the  Westinghouse  Electric  &  Manufacturing  Company. 


EXTERIOR  OF  POWER  HOUSE 
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and  in  part  built  on  the  premises,  and  carries  instruments 
ot  Westinghousc,  General  Electric,  and  Wagner  make. 

The  engine  room  is  traversed  for  its  entire  length  by  an 
overhead  traveling  crane,  which  was  furnished  by  the 
Cleveland  Crane  &  Car  Company,  of  Cleveland,  Ohio. 


sub-stations  gives  a  very  satisfactory  load  diagram.  At 
times,  when  the  load  is  comparatively  light,  better  results 


tlMllOOT  tltVIMI 

tOOWJSTCIWK  SHARD*  RAllWMf  — 
HKD  UQHI  CO. 


MAP  OF  SYSTEM,  SHOWING  TERRITORY  SERVED  BY  TRACTION 
AND  LIGHTING  CIRCUITS 

The  business  of  the  company  has  so  far  exceeded  the  esti- 
mates originally  made  and  has  grown  so  rapidly  that  llu- 
management  are  contemplating  the  installation  of  addi- 
tional boilers  and  another  generating  unit,  of  probably 
1000-kw  capacity. 

About  35  tons  of  coal  are  required,  at  the  present  time, 
per  day  for  the  operation  of  this  plant,  and  the  daily  output, 
including  lighting  and  power,  is  approximately  .20,000  kw 


LONG  BRIDGE  CROSSING  STEAM  RAILROAD  TRACKS 

are  obtained  by  operating  the  lighting  separately  from  the 
railway  and  power  currents. 

Situated  on  the  power  house  lot,  about  100  ft.  from  the 


CONSTRUCTING  THE  OVERHEAD  LINE  WITH  OLD  CAR 

main  building,  is  a  brick  building  containing  the  step-up 
static  transformers.  Current  is  supplied  to  them  at  2joo 
volt*,  2-pha<e,  and  is  raised  to  10,000  volts,  .vphase,  for 

 ,     transmission.    There  are  installer! 

lour  375-kw  and  four  150-kw  oil- 
cooled  transformers  for  this  pur- 
pose, furnished  by  the  Westing- 
house  Electric  &  Manufacturing 
Company.  The  current  is  trans- 
mitted by  two  three-wire  circuits, 
of  Xo.  4  copper,  to  the  static  trans- 
formers at  the  rotary  sub-stations. 
Ample  protection  from  lightning 
is  afforded  by  Westinghouse  low- 
equivalent  lightning  arresters.  The 
two  transmission  circuits  are  so 
arranged  tt  at  they  may  lie  oper- 
ated independently  or  in  parallel, 
as  the  conditions  demand. 


OBTAINING  FILLING  FOR  GRADING  THE  ROAD 


hours.  The  fuel  used  is,  in  general,  bituminous  slack.  All 
the  units  arc  operated  in  parallel,  in  times  of  heavy  load, 
to  carry  the  lighting,  power  and  railway  business,  and  this 
together  with  the  introduction  of  storage  batteries  at  the 


SUB-STATIONS 

There  arc  three  sub-stations, 
No.  1  is  situated  at  McGuffey  Street,  in  Yoimgstown,  a 
little  over  a  mile  from  the  terminus  of  the  road.  In  this 
sub-station  there  are  installed  two  200-kw  rotary  convert- 
ers, with  the  necessary  step-down  transformers  to  reduce 
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the  voltage  from  10,000  volts,  at  which  it  is  transmitted, 
and  a  storage  lattery  consisting  of  j88  type  y-F  chloride 
accumulator  cells,  having  a  capacity  of  100  amp.-hours, 
with  a  differential  motor-driven  booster.  Sub-station  No. 
2  is  located  in  Sharon,  has  two  rotaries  and  a  storage  bat- 
tery similar  to  those  described  above,  excepting  that  the 


ways  under  the  tracks  of  two  steam  railroads,  and  a  little 
further  on  crosses  over  some  fifteen  steam  railroad  tracks 


COMBINED  SUB-STATION  AND  CAR  HOUSE 

storage  batter)'  has  thirteen  type  F  cells,  having  a  capacity 
of  240  amp. -hours.  Substation  \'o.  3  is  on  the  Newcastle 
division,  and  has  two  Joo-kw  rotaries,  but  no  storage  bat- 
teries. 

Each  rotary  has  mounted  on  one  end  of  its  extended 
shaft  an  alternating-current  starting  motor,  and  on  the 
other  cud  a  differential  booster,  which  supplies  current  to 
a  feeder  running  from  the  sub-stations,  about  5  miles  be- 
fore it  is  lapped  into  the  trolley  and  feeder  lines.  This 
arrangement  insures  the  maintenance  of  not  less  than  500 
volts  under  all  conditions  of  service.  The  rotaries  are 
normally  o|H-rated  at  650  volts,  direct  current. 

TRACK  AND  OVERHEAD  CONSTRUCTION 

The  terminus  of  the  line  in  Youngstown  is  in  the  center 
of  the  city,  and  after  passing  over  the  streets  for  a  few 
blocks,  goes  upon  private  right  of  way.  crossing  by  sub- 


V1ADUCT  CROSSING  STEAM  RAILROAD 

by  a  viaduct  furnished  by  the  bridge  department  of  the 
United  States  Steel  Company.  Almost  immediately  therc- 


ONE  OF  THE  BRIDGES 

after  the  line  goes  upon  private  right-of-way,  and  except 
when  passing  through  the  village  of  Hubbard,  and  in  one 
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or  two  other  places,  the  major  portion  of  the  interurban 
line  is  entirely  out  of  the  streets.  On  approaching  Sharon 
the  line  again  enters  the  highway  and  passes  up  the  prin- 
cipal streets  to  the  center  of  Sharon,  where  transfers  arc 
given  to  the  cars  operated  on  the  local  system.  The  line 
is  single  track  thoughout,  turnouts  being  located  at  inter- 
vals of  about  3  miles  on  the  interurban  line. 

In  the  streets  of  the  towns  95-lb.  girder  rail  is  used,  and 
on  the  private  right  of  way  the  track  is  constructed  of 
70-lb.  T-rail,  A.  S.  C.  E.  section,  the  rail  joints  being  fur- 
nished by  the  Continuous  Rail  Joint  Company  of  America, 


to  make  the  roadbed  equal  to  standard  steam  railroad  con- 
struction.' All  railroad  crossings  at  grade  were  avoided  by 
the  use  in  Youngstown  of  three  under-crossings  and  one 
viaduct,  above  referred  to,  and  in  Hubbard  by  a  viaduct 
over  the  tracks  of  both  the  Eric  and  I-ake  Shore  roads. 

Double  trolley  wire  is  used  throughout;  the  wire  being 
00  gage,  Fig.  8  section.  In  Youngstown  steel  poles  with 
span  wires  are  generally  used,  and  in  Sharon  and  Hubbard 
similar  construction  with  chestnut  poles.  Elsewhere 
bracket  construction  is  used,  the  chestnut  poles  being  35 
ft.  long,  with  "-in.  tops  as  a  minimum.    In  addition  to  the 


1 


A  GOOD  EXAMPLE  OF  THE  TRACK  CONSTRUCTION 


Newark,  N.  J.  Under  the  plates  at  each  joint  are  placed 
two  oooo-protected  railbonds;  cross bondsbeing  used  every 
300  ft.  The  special  work  was  furnished  by  the  Pennsylva- 
nia Steel  Company,  Steelton,  Pa.;  the  Lorain  Steel  Com- 
pany, Lorain,  Ohio,  and  the  William  Wharton  Company, 
of  Philadelphia,  Pa.  The  rails  arc  laid  so  that  they  break- 
joints  at  one-third  and  two-thirds  of  their  length,  this 
method  of  laying  preventing  any  tendency  on  the  part  of 
the  cars  to  teeter  laterally.  The  rails  are  laid  on  oak  and 
chestnut  ties,  placed  2  ft.  from  center  to  center,  and  rest- 
ing on  6  ins.  of  crushed  stone  or  broken  blast  furnace  slag 
ballast.  The  maximum  grade  is  5  per  cent,  but  this  is  for  a 
very  short  distance,  being  at  one  of  the  points  where  the 
tracks  cross  under  the  Erie  Railroad.  The  sharpest  curve 
is  45  ft.  radius,  and  is  in  the  street  in  the  center  of  the 
village  of  Hubbard,  at  a  point  where  the  cars  make  regu- 
lar stops.  The  roadbed  is  an  example  of  the  most  up-to- 
date  methods  of  railroad  construction,  and  is  a  most  im- 
portant feature;  no  legitimate  expense  having  been  spared 


trolley  wires  the  road  is  amply  provided  with  feeder  of 
250,000,  300,000  and  500,000-circular  mils,  capacity. 

car  HOUSES 

There  are  two  car  houses  situated  near  Sharon;  one  of 
these  is  150  ft.  x  100  ft.,  and  the  other  150  ft.  X  50  ft.  There 
is  also  in  the  sub-station  at  McGuffey  Street,  in  Youngs- 
town, a  shed  which  is  large  enough  to  hold  two  of  the  large- 
cars  of  the  company,  which  are  left  there  after  the  last 
night  trip,  to  be  used  for  the  first  morning  trip,  thus  saving 
much  empty  car  mileage.  Like  the  power  station  and 
sub-stations  the  car  houses  are  constructed  of  brick  with 
steel  roof  trusses.  There  is  a  water  tower,  containing  a 
tank  of  large  capacity,  placed  near  the  car  houses  and  con- 
nected by  water  mains  to  hydrants  and  hose  distributed 
through  the  buildings.  Chemical  extinguishers  are  also 
provided  to  give  further  protection  against  fire.  The  car 
houses  arc  heated  by  steam. 

Adjoining  the  car  houses  is  the  repair  shop,  150  ft.  long 
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by  30  ft.  wide,  containing  a  complete  equipment  of  machine- 
shop  and  wood-working  tools  for  making  all  ordinary  re- 
pairs to  the  rolling  stock. 

ROLLING  STOCK 

The  road  operates  twenty-one  closed  and  eighteen  open 
cars  of  various  types.    These  were  built  by  the  Jewett. 


are  equipped  with  electric  heaters,  made  by  the  Consoli- 
dated Car  Heating  Company,  of  Albany,  N.  Y.  The  inter- 
urban  cars  have  registers,  made  by  the  Ohmer  Car  Reg- 
ister Company,  of  Dayton,  Ohio,  and  the  city  cars  have 
registers  made  by  the  New  Haven  Car  Register  Company, 
of  New  Haven,  Conn.  The  Ohmer  register  is  so  arranged 
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Wason,  Jones  and  Stephenson  Companies,  and  are 
equipped  with  trucks  made  by  the  Peckham  .Manufactur- 
ing Company.  The  largest  cars,  which  are  50  ft.,  vesti- 
bulcd  intcrurbans,  weigh  25  tons,  and,  as  seen  from  the 
accompanying  illustration,  are  first-class  examples  of  the 
modern  heavy  electric  railway  car.    There  arc  also  30-ft. 


that  several  different  classes  of  fares  can  be  rung  up,  and 
includes  in  its  mechanism  a  device  by  means  of  which  a 
printed  record  of  all  the  business  done  by  the  car  can  be 
made  at  the  end  of  each  trip  on  a  roll  of  paper  contained  in 
the  case  and  a  slip  which  is  torn  off  at  the  end  of  the  clay 
contains  this  record. 


STANDARD  INTERURBVN  VKSTIBULED  CAR 


vestibuled  cars.  The  open  cars  are  of  various  sizes,  having 
10,  12  and  15  benches  apiece.  There  are  16  4-motor  equip- 
ments for  the  larger  cars,  consisting  of  Wcstinghousc-56 
motors.  The  remainder  of  the  motor  cars  all  have  2-motor 
equipments,  Westinghouse  12-A  motors  being  used  for  the 
smaller  and  No.  56  for  the  larger  cars.    The  closed  cars 


The  cars  which  arc  used  in  the  city  service  have  in  ad- 
dition to  the  usual  brakes,  a  Peckham  emergency  brake, 
iiperatcd  by  a  wheel  mounted  on  a  concentric  brake  staff 
immediately  below  the  ratchet  handle.  Twelve  of  the 
intcrurban  cars  are  equipped  with  the  Price  momentum 
friction  brake,  supplied  by  the  Peckham  Manufacturing 
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Company,  New  York,  and  four  with  air  brakes  and  motor- 
driven  compressors,  built  by  the  Christcnsen  Engineering 
Company,  of  Milwaukee,  Wis.  There  is  one  freight  loco- 
motive, built  by  the  Wason  Manufacturing  Company,  of 
Springfield,  Mass.,  mounted  on  Peckham  trucks  and 
equipped  with  four  No.  56  Westinghouse  motors,  and 
W  cstinghouse  independent  motor-driven  air  brakes.  It 
has  standard  hose  and  coup- 
lings, and  can  couple  to  and 
handle  a  number  of  standard 
steam  railroad  freight  cars. 
This  locomotive  is  supplied 
with  detachable  noses,  so  that 
it  can  be  used  as  a  snow  t 
plow.  In  addition,  there  is  a 
Wason  shear  plow,  equipped  ' 
with    12-A     Westinghouse  , 

b 

i, 


Results  of  the  Tests  on  the  Berlin-Zossen  Experimental 
Hieh-Speed  Line 


The  best  information  which  is  at  present  available  con- 
cerning the  results  of  the  tests  made  last  fall  on  this  cele- 
brated German  experimental  line,  is  contained  in  a  paper 
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GENERAL  REMARKS 

The    cars    arc  operated 


city    limits  at  A 


to  15  miles  ■=  1 
on  the  in-  | . 


1 


within  the 
from  12  miles 
|kt  hour,  but 
tenirban  lines  a  maximum 
speed  of  45  miles  per  hour 
is  frequently  attained.  The 
regular  running  time  for  the 
interurban  cars  from  the 
center  of  Youngstown  to 
Sharon,  a  distance  of  about 
15  miles,  is  50  minutes.  The 
average  car  mileage  per  day- 
is  from  2000  to  2500,  but  this 
will  shortly  be  considerably 
increased,  as  it  is  expected 
that  the  Newcastle  branch 
will  commence  operation  this 
month.  All  the  lines  of  the 
company  pass  through  a  rich, 
well-settled  and  prosperous 
country,  and  arc  doing  a  very- 
large  amount  of  business  at 
the  present  time.  The  inter- 
urban  line  between  Youngs- 
town and  Sharon  commenced 
o]Kration  about  Nov.  1,  and 
the  earnings  thus  far  prove 
that  the  estimates  originally 
made  were  exceptionally  con- 
servative. The  engineers  for 
the  pro|>crty,  who  have  had 
general  charge  of  construc- 
tion since  its  inception,  and 
who.  it  is  understood,  are  in 
control  of  the  entire  proper- 
ties, are  Sanderson  &  Porter, 
of  New  York.  The  officers 
of  the  road  are:  President 
and  general  manager,  Ran- 
dall Montgomery;  vice-presi- 
dent, Charles  S.  Fairchild :  secretary,  Leighton  Calkins; 
treasurer,  O.  W.  Bright,  and  superintendent  of  railway  de- 
partment, Godfrcv  Morgan. 



The  Rridgeton  &  Millville  Traction  Company,  of  Hridge- 
ton,  N*.  J.,  has  accepted  an  ordinance  giving  it  the  right  to 
extend  its  line  from  Cedarville  to  Bivalve.  The  road  now 
reaches  Cedarville,  and,  when  the  extension  is  completed, 
will  be  25  miles  long,  paralleling  the  Port  Norris  branch  of 
the  New  Jersey  Southern  Railroad. 
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H(>.  I.—  DIAGRAMS  OH  BRAKK  TKST 

read  by  Geheimer  Baurath  Lochner,  on  April  8,  1902,  be- 
fore the  Berlin  Society  for  Railroad  Engineering,  which 
was  printed,  with  several  valuable  diagrams,  in  Glaser's 
Annalen,  May  15  and  June  I. 

In  the  first  half  of  the  paper  the  author  gives  the  pro- 
gramme, according  to  which  the  trials  were  made,  and 
describes  the  construction  of  the  old  roadbed  which  proved 
unsatisfactory  at  the  higher  speeds,  and  notes  in  what 
respect  it  will  be  improved;  he  also  describes  the  measur- 
ing instruments  used  in  the  tests,  and  the  whole  electrical 
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equipment  of  ilic  line  and  the  two  cars.  In  this  part  of 
the  paper  the  author  scarcely  gives  anything  that  is  new 
to  the  readers  of  the  Street  Railway  Journal.  A  large 
amount  of  new  information,  which  has  not  before  been 
published,  is,  however,  contained  in  the  second  half  of  the 
paper,  in  which  he  sums  up  the  results. 

The  two  motor  cars  have  run.  altogether,  3000  km  (i860 
miles).  In  the  first  trials  the  minimum  speed  was  100  km 
(&  miles),  which  was  then  increased  to  130  km  (80  miles) 
per  hour.  The  voltage  was  6000  to  8000  and  the  fre- 
quency, .'5  to  30  in  these  trials,  which  were  made  for  the 
purjMJse  of  determining  and  examining  the  methods  of 
measurements  and  of  getting  data  on  starting  and  brak- 
ing. Afterward  the  voltage  was  increased  to  10,000  and 
up  to  13.500,  while  the  frequency  was  also  varied  up  to 
48.    These  later  trials  were  made  to  determine  the  highest 
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FIG.  .' -  DIAGRAMS  OF  COASTING  CLRV'HS 

possible  speed.  The  speed  was  gradually  increased  from 
135  km  (83  miles)  to  1(10  km  (100  miles);  the  measure- 
ments of  the  speed  were  very  carefully  made  by  means  of 
automatic  recording  apparatus.  At  a  speed  of  140  km  187 
miles),  the  cars  began  to  roll  and  vibrate  irregularly,  and 
at  higher  speeds  the  conditions  became  worse,  and  the 
rails  were  considerably  bent.  It  thus  became  necessary 
t"  make  the  last  tests  at  a  speed  not  higher  than  130  km 
<8o  miles).  In  these  last  tests  data  were  obtained  on  the 
consumption  of  electrical  energy. 

MAXIMUM  ACCELERATIONS 

A  speed  of  loo  km  (62  miles)  was  obtained  within  2000 
to  3200  meters  ( 1.2  to  2  miles)  in  138  to  220  seconds.  This 
corresponds  to  an  average  acceleration  of  0,13  to  0.2  meter 
(5  to  8  in.)  per  second  per  second.  Without  any  doubt, 
much  higher  accelerations  would  have  been  possible,  as 
the  motors  can  give  about  3000  hp  for  a  short  time,  while 
this  acceleration  required  only  700  to  IO0O  hp.  Higher 
accelerations  than  0.2  meter  per  second  per  second  were, 
however,  not  tried,  because  the  generating  sets  in  the  power 
station  were  not  adapted  to  rapid  variations  of  load.  More- 
over, a  very  high  acceleration  is  not  of  great  importance 
for  long  distance,  high-speed  railroads  without  many  stop- 
ping pla 


1SRAK1NU 

Of  much  greater  importance  is  the  possibility  of  rapid 
and  effective  braking,  because  the  safety  of  operation 
greatly  depends  upon  this.  Both  motor  cars  were  pro- 
vided with  Westinghouse  air  brakes,  with  hand  brakes, 
and  with  counter-current  brakes.  The  motor  car  of  the 
Allgemeine  Elektrieitats-Gesellschaft  also  had  a  special 
electric  brake  for  which  a  storage  battery  on  the  car  was 
provided. 

At  an  air  pressure  of  (t  atmospheres  in  the  brake  cylin- 
ders, the  pressure  upon  each  of  the  24  brake-shoes  was 
about  6000  kg,  hence  the  total  pressure  upon  all  of  the 
brake-shoes  was  144.000  kg,  or  156  per  cent  of  the 
weight  of  the  car.  When  the  force  acting  on  each 
handle  of  the  hand  brake  was  40  kg,  the  pressure  upon 
each  brake  shoe  was  3640  kg.  giving  a  total  pressure 
upon  the  brake-shoes  of  87.360  kg. 
or  95  per  cent  of  the  weight  of  the 
car. 

In  order  to  be  able  to  regulate  the 
air  pressure  in  the  brake  cylinder  of 
the  air  brake  at  will,  according  to 
the  different  speeds,  a  "pressure  reg- 
ulator" was  provided  which  could  lie 
set  for  different  pressures  within 
certain  limits.  Besides  this  a  pres- 
sure-reducing valve  was  used  (o  re- 
duce the  pressure  in  the  brake 
cylinders  during  the  lime  of  brak- 
"  "  ing,  according  to  the  decreasing 
speed. 

Careful  measurements  were  made 
of  the  air  pressure,  the  time  of  brak- 
ing and  the  distance  within  which 
the  car  was  stopped.  The  first  brake 
tests  were  unsatisfactory,  as  the  dis- 
tance in  which  the  car  could  be 
stopjH-d  was  much  greater  than  had 
l>een  expected  from  former  expe- 
rience with  air  brakes.  Different 
means  w  ere,  therefore,  tried  to  secure 
a  quicker  increase  of  the  air  pressure 
in  the  brake  cylinders  at  the  begin- 
ning of  the  braking.  For  this  pur- 
pose the  valves  were  altered  somewhat.  Nevertheless  the 
pressure-reducing  valves  could  not  be  set  to  act  quite  as 
promptly  as  the  decrease  in  speed  required.  The  diagrams, 
given  in  Fig.  I,  show  some  of  the  brake  tests  with  different 
initial  speeds.  Mr.  Lochner  lays  great  stress  on  the  im- 
IMirtance,  ii  maximum  braking  efficiency  is  to  be  obtained, 
in  removing,  so  far  as  possible,  all  difference  in  pressure 
between  the  air  pipe  anil  the  brake  cylinder,  and  in  ar- 
ranging the  pressure-reducing  valves  so  that  the  decrease 
of  air  pressure  in  the  brake  cylinder  during  the  time  of 
braking  depends  upon  the  decrease  of  the  speed.  In  this 
way  the  friction  between  the  brake-shoes  and  the  wheels 
could  be  kept  at  the  point  of  greatest  braking  effect  with- 
out becoming  so  great  as  to  skid  the  wheels. 

It  was  also  found  that  both  the  brake-shoes  and  the 
wheel  tires  became  very  hot  when  the  brake  was  repeat- 
edly applied.  Experiments  were  therefore  made  with  hol- 
low brake-shoes  filled  with  water  for  artificial  cooling. 
The  heating  of  these  brake-shoes  and  the  wheel  tires  then 
become  less,  but  was  still  considerable,  and  might  be  so 
much  greater  at  higher  speeds  that  there  would  he  danger 
that  the  tires  might  slip.  Fur  this  reason  Mr.  Lochner 
suggested  that  the  brake  be  so  arranged  that  the  shoes 
should  not  act  directly  upon  the  wheels,  but  upon  espe- 
cially provided  brake  discs  mounted  on  the  axles. 
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ami  952  seconds.  The  wind  (114  tn.  per  second)  had  such 
a  direction  that  the  air  resistance  was  greater  during  the 
return  trip  than  on  the  first  trip. 

He  takes  the  mean  values  of  the  above  figures: 

v  =  107  km  per  hour 
I  =  885  seconds 

and  assumes  that  the  speed  decreases  uniformly;  he  thus 
finds  that  the  retardation  is  constant 
v 

p  —  —  =  O.ojj  m  ]>cr  second  per  second. 
/ 


The  author  then  gives  the  following  formula: 
fD-r  W+gMa  =  p  (M  +  R) 
where  /  the  coefficient  of  friction. 
D  the  total  pressure  upon  the  brake-shoes. 
M  the  mass  of  the  car. 

K  the  rotating  mass,  referred  to  the  wheel  circumference, 
it*  the  resistance  of  the  car,  including  air  friction. 
a  the  grade  of  the  road. 
g  the  acceleration  of  gravity. 

p  ttie  retardation  in  meters  per  second  per  second. 
In  the  present  case  .1/  =  9300  and  R  —  790.  The  total 
pressure  D  upon  the  brake-shoes  is  different  for  different 
speeds  on  account  of  the  decrease  of  the  air 
pressure  in  the  brake  cylinders,  due  to  the 
pressure-reducing  valve;  he  gives  the  follow- 
ing values  of  D : 

for  v=  JO  km  per  hour.  D  —  1 00,000  kg 

for  r=  60  km  per  hour,  I)  —  110.000  kg 

for  v=  too  km  per  hour,  D  =  120,000  kg 

The  resistance.  W,  at  these  speeds  is  so 
small,  compared  with  the  resistance  obtained  n*i  no 
by  braking,  that  it  is  of  no  great  importance  >»>  i» 
how  W  is  calculated.    If  the  usual  formula  is 
employed,  viz. : 

*"  Mg 

W=(*S+  )   

1300  1000 

then  the  brake  tests  give  the  following  results: 

v=ao,  p=i.7,  and  /  =  017* 
v  =  60.  p  =  0-5,  and  /  —  0.004 
v  =  100.  p  =  0.6,  and  f  =  00+2 

As  these  examples  show,  the  calculations 
give  smaller  values  of  the  coefficient  of  friction 
than  those  found  by  (iaston  and  Wcstinghousc 
in  1878  and  1879,  and  by  the  careful  experi- 
ments of  Wiehcrt  in  1887  and  1888. 

It  is  possible  that  the  actual  brake  pressure- 
was  not  fully  up  to  that  calculated,  and  this  may 
have  caused  a  discrepancy.  Hcsides  this,  the 
material  of  which  the  steel  tires  and  brake- 
shoes  are  made  affect  the  value  of  the  co-effi-  1*w 
cient  of  friction. 

The  hand  brakes  fulfilled  what  had  lieen  ex-  »*  »<• 
pceted  of  them.    At  an  initial  speed  of  100  km  mm  i*> 
(62  miles)  the  car  could  be  stopped  within  *» 
aliout  720  meters  (2300  ft.)  in  42  seconds, 
which  corresponds  to  an  average  retardation 
of  0.66  meter  (2.2  ft.)  per  second  per  second. 

With  the  car  of  the  Allgemeine  Elektricitats- 
Gesellschaft  experiments  were  made  reputedly 
with  the  counter-current  brake,  but  no  great 
effect  could  be  accomplished  thereby.  It  is  ex- 
pected that  this  brake  will  act  in  a  more  effect- 
ive way  at  higher  speeds.  However,  this 
method  of  braking  should  only  be  used  in  an 
emergency,  as  its  operation  entails  risk  of  dam-  fig.  3— SPEED,  CURRENT,  voltage  and  POWKR  OF  CAR  "  A"  IN  ZOSSEN  TESTS 
aging  the  motors. 


Attention  is  called  to  two  experiments,  made  on  Nov.  28, 
with  the  car  of  the  Allgemeine  Elektricitats-Gcscllschaft, 
the  car  being  allowed  to  come  to  a  rest  without  an  applica- 
tion of  the  brakes.  The  results  are  Riven  in  Fig.  2.  When 
the  current  was  cut  off  the  speed  was  109  km  and  106  km 
per  hour,  respectively.  The  experiment  was  made  first  on 
the  trip  from  Marienfelde  to  Rangsdorf,  and  then  repeated 
on  the  return  trip.  The  distance  which  the  car  ran  before 
it  came  to  rest  was  9600  m  the  first  time,  and  8300  m  the 
second  time.    The  corresponding  time  was  817  seconds 

•  The  author  says  v  =  20,  p  =  1.7,  and  f  =  t.7.  But  this  is  evi- 
dently a  misprint.  The  above  value,  f  —  a.17,  h;is  l>een  calculated 
from  the  above  formulas,  under  the  supposition  that  p  =  t.7  is 
correct — [Eds.] 


The  resistance  of  the  car,  which  is  assumed  to  be  con- 
stant, then  becomes 

W  =  p  (\l  +  R)=  o.ojj  X  10.000  -  iXS  kg. 
For  1  ton  of  train  load  he  then  finds 

u<  =  j.6  kg. 

He  says  that  this  value  seems  small,  if  compared  with  the 
value  calculated  by  one  of  the  usual  resistance  formulas. 
From  the  formula  mentioned  before 

«•=  (i-5  +  )   

IJOO  1000 

he  gets 

w=M  k« 

which  is  50  per  cent  greater  than  the  above  value  3.6.  In 
this  resistance  formula  the  figure  2.5  may  be  assumed  to  be 
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correct,  and  the  discrepance  can  only  be  due  to  the  second 
t/s  Mg 

term   .  The  discrepancy  may  be  explained  when 

1300  1000 

one  considers  that  the  car  is  very  heavy  and  that  the  air 

t* 

resistance  (to  which  the  term  mainly  refers)  depends 

1300 

less  upon  the  weight  than  upon  the  volume  of  the  car.  The 
volume  is  the  determining  factor  and  should  be  taken  into 
account  in  calculating  the  resistance.  It  has  been  known 
before  that  the  above  formula  gives  too  high  values  for 
high-speed  trains  with  heavy  cars. 

TOTAL  rOWK*  CONSUMPTION 

Very  careful  measurements  of  the  power  consumption 
were  made  on  the  motor  cars,  as  well  as  in  the  central 
-tation.  The  latter  were  more  reliable,  as,  in  the  readings 
of  the  instruments  on  the  cars,  there  could  be  errors  due 
to  the  vibrations.  In  starting  with  an  acceleration  between 
0.1  and  0.2  meter  (0.3  to  0.7  feet)  per  second  per  second, 
the  power  consumption  in  the  car  was  between  400  kw  or 
544  hp  and  740  kw  or  1000  hp.  In  runs  at  uniform  speed, 
the  power  consumption  in  the  car  was  184  kw  or  245  hp 
at  a  speed  of  140  km  (87  miles).  The  power  consumption 
increases  very  rapidly  with  increasing  speed,  owing  to  the 
increasing  air  resistance.  It  is  expected  that  at  a  speed  of 
200  km  ^124  miles)  the  power  consumption  will  probably 
be  above  1 100  hp,  which  value  had  been  calculated  from 
the  preliminary  experiments. 

In  the  diagrams.  Figs.  3  and  4,  curves  are  given  for 
speed,  voltage,  current,  and  power.  These  diagrams  are 
self-explanatory.  The  efficiency  of  the  whole  installation 
was  poor,  because  the  power  plant  was  situated  at  a  dis- 
tance from  the  road,  so  that  the  drop  of  voltage  in  the  line 
from  the  plant  to  the  road  was  greater  than  that  along  the 
whole  road.  The  power  factor  of  the  motors  was  very 
poor — between  0.5  and  0.6 — the  motors  being  never  fully 
loaded. 

AIR  RESISTANCE 

The  results  given  concerning  the  air  resistance  are  iden- 
tical with  those  published  in  the  Street  Railway  Jour- 
nal of  June  7. 

The  principal  measurements  were  made  on  the  front  of 
the  train.  Pipes  of  different  diameters  were  passed  through 
the  front  wall  of  the  car  and  were  connected  to  pressure 
gages.  An  investigation  was  first  made  as  to  whether  the 
form  and  length  of  these  pipes  had  any  influence  upon  the 
reading  of  the  pressure.  For  this  purpose  one  of  the  pipes 
was  provided  with  a  funnel,  this  funnel  was  bent  to  the 
side,  the  length  of  the  pipe  was  varied,  etc.  It  was  found 
that  the  form  and  position  of  the  pipe  had  no  influence 
upon  the  reading,  as  long  as  the  pipe  was  not  longer  than 
about  3.4  m.  This  indicated  that  a  uniform  cone  of  com- 
pressed air  was  pushed  ahead  in  front  of  the  car,  and  that 
this  cone  had  a  length  of  about  3.4  m. 

Other  results  were  obtained  at  the  sides  of  the  car.  The 
air  pressure  was  then  considerably  smaller  than  at  at  the 
front  end,  and  depended  mostly  on  the  direction  and  pres- 
sure of  the  wind;  it  was  nearly  independent  of  the  speed. 
Under  certain  conditions  of  the  wind  a  considerable  suc- 
tion action  was  observed. 

At  the  rear  end  of  the  car  a  very  considerable  suction 
action  had  been  expected,  but  it  was  found  to  be  only  small 
and  to  increase  only  a  little  with  increasing  s[>ced. 

The  curves  obtained  in  these  tests  have  already  been 
given  in  our  issue  of  June  7,  and  the  author  does  not  give 
anything  more  in  this  respect. 


The  air  pressure  increases  with  the  speed,  according  to 
the  formula 

p  =  0.065  i> 

where  v  is  the  speed  in  meters  per  second  and  p  the  pres- 
sure in  kilograms  per  square  meter-surface  perpendicular 
to  the  direction  of  the  train.  At  least  this  relative  holds 
approximately  good  up  to  pressures  of  150  km  per  hour 
(93  miles  per  hour). 

The  Studien  Gessellschaft  intends  to  investigate  in  tests 
to  be  made  in  the  future  what  will  be  the  best  form  of  the 
front  end  of  the  car.  It  is  certain  that  this  form  has  a 
greater  influence  uj>on  the  air  resistance  than  is  generally 
supposed. 

SAFETY  PRECAUTIONS 
The  author  describes  the  special  safety  devices  and  sig- 
nals. He  states  that  at  higher  speeds — above  1 20  km  (75 
miles)  per  hour  the  signals  could  not  be  recognized  in 
time  to  bring  the  cars  to  a  stop  before  the  signal  with  the 
available  brakes.  This  was  the  case  when  the  sky  was 
clear,  ami  it  was  much  worse  when  there  was  fog  or  rain. 
In  rain  the  water  trickling  down  the  window-pane  made 
it  impossible  for  the  eye  to  penetrate  more  than  200  or  300 
m  (660  or  you  feet  )  ahead  on  the  track.  It  is  suggested 
to  make  the  signals  very  large  and  clear,  and  to  provide 
optical  and  acoustic  signals  (electric  bells)  which  are  set 
in  operation  automatically  in  the  car  itself. 

CONCLUSIONS 

The  author  sums  up  the  results  briefly  as  follows: 

The  method  of  supplying  high-tension  alternating  cur- 
rents from  the  trolley  wires,  through  the  contact  bows  to 
the  cars  at  high  speed,  has  proven  so  thoroughly  success- 
ful that  there  is  no  doubt  that  it  can  also  be  used  success- 
fully at  higher  speeds  than  those  which  have  been  tried 
up  to  the  present. 

There  are  no  practical  difficulties  in  using  polyphase 
motors  for  high-speed  runs;  by  cooling  with  air,  danger- 
ous temperatures  of  the  motors  can  be  prevented. 

The  tests  do  not  allow  a  decision  as  to  what  is  the  best 
method  of  mounting  the  motors  on  the  cars;  or  what  type 
of  rheostat  is  preferable. 

The  braking  arrangements  have  proven  to  be  insuf- 
ficient; alterations  of  the  present  brakes  and  the  introduc- 
tion of  an  eflectivc  electric  brake  are  necessary. 

The  measurements  of  the  air  resistance  at  different 
speeds  are  not  yet  complete;  exact  information  is  still 
missing  concerning  the  air  pressure  on  the  sides  and  the 
rear  part  of  the  cars. 

The  measurements  of  the  power  consumption  arc  not 
sufficient  to  base  upon  them  exact  estimates  on  the  econ- 
omy and  cost  of  electric  high-speed  traction. 

—  ♦♦»  — 

Mayor  Low  was  not  disheartened  by  the  action  of  the 
Hoard  of  Aldermen  in  rejecting  the  Pennsylvania  Railroad 
tunnel  contract,  which  had  been  approved  by  the  Rapid 
Transit  Commission,  but  he  proceeded  immediately  to 
pave  the  way  for  an  amicable  understanding.  Several  con- 
ferences were  arranged  between  the  city  officials  and  rail- 
road representatives,  and,  as  a  result,  it  is  again  announced 
that  the  contract,  slightly  modified,  will  be  approved  by 
the  aldermen.  It  is  said,  however,  that  some  of  the  members 
will  insist  upon  having  incorporated  in  the  contract  the 
following  provisions:  (1)  Eight  hours  must  constitute  a 
day's  work  on  the  tunnel.  (2)  Laborers  must  be  paid  $2  a 
•lay.  (3)  New  York  workmen  must  be  employed  on  the 
New  York  section  of  the  work.  (4)  Instead  of  paying  the 
city  a  fixed  rental,  which  in  the  rejected  contract  was  about 
Si 00,000  a  year  for  twenty-five  years,  the  railroad  must  pay 
into  the  city  treasury  a  percentage  of  its  gross  receipts. 
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The  Electric  Third  Rail  ends  oi  each  length  of  the  protection  when  of  metal,  to 

by  \v~iT  potter  separate  them  electrically. 

  As  it  is  often  essential  that  steam  locomotives  should  run 

The  third  rail  as  a  means  of  conducting  current  to  the  over  the  same  tracks,  the  distance  and  height  from  the  run- 


RAILROAD  YARD,  SHOWING  PROTECTED  THIRD  RAIL 


car  is  a  simple,  unobtrusive*  method,  easily  installed  and  in- 
expensive to  maintain.  In  yards  and  terminals  and  for 
high-speed  or  heavy  service  it  is  generally 
preferable  to  the  overhead  trollex,  the  ab- 
sence of  superstructure  and  its  large  lec- 
tion both  for  conducting  and  collecting 
the  current  making  it  particularly  suitable. 

While  in  Mime  cases  there  may  be  no 
objection  to  its  installation  without  a  pro- 
tection, there  are  places  where  a  guard  or 
protection  is  advisable  as  a  safeguard  to 
employees  and  others  from  accidental  con- 
tact, or  the  liability  of  being  burned  by 
short  circuits,  caused  by  careless  handling 
of  track  tools. 

It  is  especially  desirable  that  this  guard 
be  of  such  form  as  to  protect  the  third  rail 
(mm  ice  and  sleet,  as  ice  on  the  top  of 
the  third  rail  is  a  very  troublesome  feature 
ant]  difficult  to  remove. 

The  third-rail  protection  which  is  here 
described  is  simple  in  construction  and 
very  effective  (or  every  purpose  for  which 
protection  is  needed.  The  protection  consists  of  a  channel 
iron  or  plank  supported  by  brackets  directly  over  and 
alKiut  t\  ins.  above  the  third  rail,  as  shown  in  cuts  of  end 
view  ami  side  elevation.    A  slight  gap  is  left  between  the 


ning  rail  as  shown  is  recommended  as  providing  the  neces- 
sary clearance  fur  even  the  large  low-pressure  cylinders  of 


5S1  / 

 ' 


y 
\  * 


CONTACT  SHOE  ENTERING  PROTECTED  THIRD  RAIL 

compound  steam  locomotives.  The  center  of  the  third  rail 
is  28  ins.  from  the  gage  line,  and  the  top  3  ins.  above  the 
top  of  the  running  rail.  It  is  not  advisable  to  locate  the 
third  rail  lower  than  3  ins.  below  the  top  of  the  track  rail, 
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for,  if  lower,  the  contact  shoe,  which  ordinarily  drops  1  in. 
lower  than  the  third  rail,  would  be  in  danger  of  touching 
the  track  rails  at  frogs  and  switches,  causing  a  short  cir- 
cuit. 

The  third  rail  being  so  low,  and  the  maximum  distance 
to  ground  being  desirable  for  insulation,  it  is  advantageous 
to  use  a  section  giving  the  maximum  conductivity.  There 
Ix-ing  no  special  advantage  in  using  the  standard  T-rail 
section,  a  rectangular  section  with  rounded  top  is  recom- 


CAR  EQUIPPED^WITH  OVERHEAD  CONTACT  SHOE  AND 
SHOE  FOR  PROTECTED  THIRD  RAIL 


long  life  in  service,  and  they  arc  usually  made  as  hard  as 
is  consistent  with  the  toughness  necessary  to  withstand 
shocks  and  strains,  while  in  a  third  rail  there  are  no  strains 


r 


■at,  t  hfc  parfitfl    n  it ... 

<  .  t   fm  ■■ 
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~:c--:  Section* 

SUGGESTED  SECTIONS  OF  THIRD  RAIL  AND  CHANNEL 
ikon  PROTECTION 


mended.  This  section  is  convenient  to  bend  and  bund,  and 
can  be  easily  aligned  by  a  fish-plait-  on  the  bottom. 

It  i>  advisable  to  use  a  special  composition  of  rail,  con- 


MOTOR  CAR  ON  PROTECTED  THIRD  RAIL 

taintng  a  relatively  small  amount  nf  catrlmn  and  manganese, 
in  order  to  obtain  high  electrical  conductivity.  The  main 
consideration  with  steel  rail*  for  ordinary  use  is  to  obtain 


and  the  wear  amounts  to  practically  nothing.  Manganese 
appears  to  be  the  element  most  affecting  the  conductivity, 
carbon  being  next.  The  resistance  of  an  ordinary  track 
rail  high  in  carbon  and  manganese  will 
often  be  found  to  be  twelve  or  thirteen 
times  that  of  copper  for  the  same  section. 

The  following  composition  for  a  third 
rail  is  suggested  as  not  being  difficult  to 
obtain  commercially,  while  providing  a 
reasonably  high  conductivity: 

IVr  cent 

Carbon,  not  to  exceed   1  j 

Manganese,  not  to  exceed- .  .  15 

Phosphorus,  not  to  exceed   id 

Sulphur,  not  to  exceed   05 

The  electrical  conductivity  of  a  third 
rail  of  this  composition  will  Ik*  aliout  fro 
per  cent  higher  than  that  of  an  ordinary 
running  rail  of  the  same  cross  section;  that 
is,  a  third  rail  of  this  special  composition 
would  weigh  only  63  per  cent  of  a  track 
rail  of  ordinary  composition  for  the  same 
conductivity,  anil  would  have  alwiut  ".5 
limes  the  resistance  of  copper. 

The  third-rail  insulator  here  shown  is 
a  block  of  wood  or  vitreous  material  with 
a  slot  in  the  top  into  which  the  third  rail  is 
laid,  no  clamps  or  l-olts  lieing  required  to  hold  the  rail  in 
place. 

The  third-rail  shoe  used  with  this  form  of  protected 
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thin  I  rail  is  a  plate  of  cast-iron  hinged  at  the  point  of  .sup- 
port and  carried  by  brackets  adjustable  for  height  to  allow 
for  wear  of  tlie  wheels.  These  brackets  are  bolted  to  an 
insulating  timltor  attached  to  the  truck  journal  boxes.  A 
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guard  or  protection  of  wood  may  bo  placed  over  the  shoe 
ami  support,  preventing  accidental  Contact  with  the  sin  ic- 
on the  side  opposite  the  third  rail. 

This  forni  of  protected  third  rail  as  installed  on  the  yard 
and  tracks  of  the  ( ieneral  Electric  Railroad  has  Urn  < 'in-r- 
ated with  marked  success  during  the  la-t  winter,  with  less 


rail  or  wire  may  be  installed  overhead,  a  length  of  50  ft. 
being  generally  sufficient.  Current  from  this  overhead 
section  may  l>e  collected  hy  a  low  pantagraph  shoe  mounted 
on  top  of  the  car. 

The  location  of  the  third  rail  with  refer- 
ence to  the  track  rails  is  a  detail  de- 
serving careful  consideration.  Uniform- 
ity in  this  respect  is  as  desirable  as  any 
standard,  particularly  if  cars  of  different 
companies  arc  likely  to  operate  over  each 
other's  lines.  Some  of  the  variations  in 
third-rail  location  are  shown  by  the  fol- 
lowing partial  list  of  third  rail  installa- 
tions, which  include  some  of  the  most  in- 
teresting examples  in  this  country  and 
abroad : 

*        From  top  of 
third  rail  to 
top  of 
track  rail 

General  F.U-ctrie  Railroad. Schenectady  . .  3" 
t  Side  Flcvatcd.  Chicago   f>'i" 

....  «A4 


Met.  W 

l  ake  Street  F.levated.  Chicago... 

South  Side  ElerMed,  Chicago   (tVx 

Northwestern  Klrv.iied.  Chicago   6'i 

Brooktyn  Flcvatcd.  Brooklyn   (" 

Manhattan  Kicvatcd.  New  York    ?</, 


From  track 
B.iee  line 
to  1  enter  of 
third  rail 
j8" 
20H" 

»%' 

mi' 


FRONT  AND  SIDE  VIEW  OF  CONTACT  SHOE  FOR  PROTECTED  THIRD  RAIL 


THIRD- RAIL  INSULATOR 


trouble  from  sleet  ami  snow  than  previously  experienced 
with  any  other  form  of  third  rail  tried.  The  protected 
third  rail,  as  with  the  ordinary  form  of  exposed  rail,  is 
located  on  either  side  of  the  track  as  convenient.  Caps  in 
the  continuity  licing  necessary  at  switches  anil  crossings. 


6* 

27- 

Itoston  l-'lcialcd,  Boftoa  

6" 

r.  s  10" 

x'A" 

Columhns.  HiicUcyc  l.akc  A  Newark.  Ohio. 

6" 

27* 

Columbus,  London  &  Springfield.  Ohio... 

6" 

V" 

K  &  O  R  R  .  Baltimore  

'"■  Top  or  t.ftn)  rctn  j'otKX  top  eTmnrmg  rat 


P  an, 

J          X,  <*>. 

PLAN  AND  ELEVATION  OF  CONTACT  AND  PROTECTED  THIRD  RAIL 


each  car  is  equipped  with  four  shoes,  one  midway,  each 
side  of  lioth  trucks. 

In  specially  complicated  slip-switches  it  may  be  found 
difficult  to  locate  the  third  rail  so  that  the  gap  may  be 
spanned  by  the  shoes,  and  in  such  cases  a  short  length  of 


St.  V..  N.  II  ft  II,  R.  R.,  Connecticut  .. .    1'/  Center 

Central  London,  England   Center 

I'aris-Orlcans,  France   7"$"  23H" 

Gatlarata,  Italy   y/,"  26W 

Local  conditions  may  in  many  cases  influence  the  loea 
tion,  but  the  ultimate  advantage  in  the  interchange  of 
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service  is  such  as  to  warrant  the  early  adoption  of  what 
may  at  least  be  called  the  standard  lucaliun  for  a  third  rail. 

The  cost  of  a  protection  for  the  third  rail  will  vary,  de- 
pending upon  the  material  or  weight  of  channel  used  and 
the  price  per  ton.  The  cost  of  the  conductor  rail  would 
also  depend  upon  its  weight  and  price  per  ton. 

'flic  following  estimated  costs,  which  are  based  cm  the 
weights  and  prices  given,  may  be  of  interest: 

AITRoXI.MATED  ESTIMATED  COST  OF  1   MILE  OK  SINM.K 
1  R  AC  K  OK  PROTECTED  THIRD  KAIL 

6"  Channel  Iron  Protection. 
5--to  —75-11).  3"  x  H  i"  conductor  rail  at  $43  per  ton  (66 

tons)   

5-*  —  Reconstructs)   Rranite  insulators,   clamps  and 

lag  screws  at  40  cents  per  set   211.00 

SSi  —No.  0000  GE  q"  Form  B  bonds  at  3»  cents   134  00 

$3,185.00 

5jHo"— il'/i-\b.  b"  channel  iron  K"ard  for  conductor  rail 

at  $45  per  ton  (2771  tons)   $1.24800 

79-  —Malleable  iron  guard  rail  supports  at  36  cents. .. .  28600 
17*1  — Malleable  iron  fish-plates  and  bolts  at  25  cents.. .  44.00 

$1,578.00 

Approximate  labor  fur  installation,  includiiiR  drilling 

rails  and  channels   $900  00 

Total  cost   $5,66300 

8"  Channel  Iron  Protection. 
5280'  —75  lb.  3"  x  tjS"  conductor  rail  at  $48  per  ton  (66 

tons)    $2,84000 

528  —Reconstructed   Rranite  insulators,   clamps  and 

lag  screws  at  40  cents  per  set   211.00 

352  —No.  0000  GE  9"  Form  B  bonds  at  38  cents   134  00 

$3.18500 

5280  — 48-lb.  8"  channel  iron  guard  for  rail  at  $45  per  ton 

(42.24  ton*)   $1,000  00 

7Q2  — Malleable  iron  guard  rail  supports  at  36  cents   2R6  00 

176  —Malleable  iron  fish-plates  and  bolts  at  25  cent*. . .       44 ou 

$2.23000 

Approximate  labor  ior  installation,  including  drilling 

rails  and  channels   $000  00 

Total  cost   $6.31500 

8"  Wood  Protection. 
5280'  -75-lb  3"  x  t W  conductor  rails  at  $43  per  ton  (66 

tons)    $2,480.00 

528  —Reconstructed   granite   insulators,   clamps  and 

lag  screws  at  40  cents  per  set   2tl.oo 

3S*  —No.  0000  GE  9"  Form  B  bonds  at  38  cents   134  00 

$3,185  no 

5280' -Ash  plank  1'//  x  8"  at  $48  (M  board  feet)  in  the 

rough,  5280  hoard  feet   $253  00 

792  —Malleable  iron  guard  rail  supports  for  wooden 

guard  plank  at  39  cents   30800 

176  —Malleable  iron  fish-plates  and  bolts  at  25  cents. . .  4400 

$60500 

Approximate  labor  for  installation,  including  drilling 

rails    $75000 

Total  cost  $454000 

«»■  

It  is  said  that  a  syndicate  has  secured  the  lease  of  the 
Cincinnati.  Leltanon  &  Northern  Railway,  a  steam  road 
operated  by  the  Pennsylvania  Company,  which  will  afford 
an  entrance  to  Cincinnati  from  Lebanon  to  complete  tin- 
line  now  practically  complete  from  Columbus  to  Lebanon. 
The  steam  road  is  in  fine  condition  and  the  electrical  equip- 
ment could  be  installed  so  that  the  through  line  could  be  in 
operation  Ibis  year.  The  acquisition  would  afford  fine  ter- 
minal facilities  in  Cincinnati.  In  steam  railroad  circles 
the  reported  lease  is  discredited,  as  it  is  claimed  the  Penn- 
sylvania sonic  time  ago  placed  a  price  of  S8.ooo,ooo  on  the 
property,  which  is  figured  to  be  almost  prohibitive  for 


PART  L 

The  timely  and  instructive  article  by  "A  City  Auditor," 
printed  in  the  Street  Railway  Journal  of  April,  and 
analyzing  the  accounts  of  ten  municipal  tramways  in  Great 
Britain,  gives  anything  but  a  flattering  picture  of  the  finan- 
cial working  of  municipal  enterprise  in  Kngland.  In  their 
anxiety  to  convince  the  ratepayer  of  the  wisdom  of  mu- 
nicipal ownership  of  public  utilities  the  British  officials 
have  been  guilty  of  reckless  financiering,  and  in  many 
cases,  as  shown  in  the  accounts  of  these  enterprises,  have 
used  tramway  revenue  in  aid  of  taxes  which  was  in  no 
hum'  real  profit.  It  is  n  t  the  intention  ol  thu  article  to 
examine  into  the  individual  budgets  of  British  cities  and 
towns,  but  rather  to  give  a  brief  history  of  a  movement 
which  has  been  inaugurated  in  England  in  opposition  to 
municipal  ownership— or  municipal  trading,  as  it  is  termed 
there — a  movement  which  bids  fair  to  give  us  considerable 
valuable  information  on  a  subject  of  great  importance  to 
the  people  of  the  United  States.  There  can  be  no  doubt 
that  after  twenty-five  years  of  experiments  in  municipal 
•.rading,  in  which  the  city  and  town  officials  have  had  a  free 
headway  with  the  ratepayers'  money,  the  British  public  has 
awakened  to  the  fact  that  the  extension  of  municipal  trad- 
ing is  prejudicial  to  the  interests  of  the  country.  The 
awakening  came  in  a  variety  of  ways.  About  four  or  five 
years  ago  private  enterprise  promoted  some  large  power- 
distributing  companies  for  the  purpose  ol  utilizing  waste 
coal  in  the  great  coal  districts  and  by  the  aid  of  electricity 
proposed  to  distribute  cheap  power  to  large  districts  in 
several  parts  of  the  I'nited  Kingdom.  The  promoters  of 
these  enterprises,  some  of  which  have  subsequently  been 
authorized  by  Parliament,  found  themselves  strongly  op- 
posed by  the  town  clerks  of  the  municipal  corporations 
which  the  companies  had  proposed  to  supply  with  power, 
on  the  ground  that  the  price  per  unit  proposed  by  private 
enterprise — less  than  one-half  of  the  rate  which  the  munici- 
palities were  as  a  rule  charging — would  seriously  handicap 
"municipal  enterprise. "  In  consequence,  municipalities  or- 
ganized a  relentless,  bitter,  and,  from  the  American  point 
of  view,  unlawful,  opposition,  and  by  concentrating  munici- 
pal political  influence  in  Parliament  for  a  time  defeated  all 
progress  along  these  lines.  The  contest  over  these  power 
bills  in  Parliament  may  be  said  to  have  inaugurated  in  Eng- 
land the  campaign  against  municipal  trading,  which  at  last 
took  a  new  antl  more  permanent  form,  in  the  shape  of  the 
first  public  meeting  of  the  Industrial  Freedom  League,  an 
association  recently  formed  in  England  "to  free  private 
enterprise  from  undue  interference  and  rate-aided  compe- 
tition." The  contest  over  the  power  bills  in  irV>8  brought 
out  an  address  by  Dixon  H.  Davies,  a  well-known  jurist, 
before  the  London  Society  of  Arts,  in  which  he  presented 
the  issue  with  so  much  strength  and  brilliancy  that  his 
paper  must  always  remain  the  earliest  classic  in  the  litera- 
ture against  municipal  trading.  That  address,  together 
with  the  Royal  Statistical  Society's  exhibits  showing  an 
alarming  increase  of  local  indebtedness  due  to  the  epidemic 
of  municipal  trading,  had  much  to  do  with  the  appointment 
of  a  select  joint  committee  of  the  two  houses,  who  have 
commenced  an  inquiry.  The  supporters  of  municipal  trad- 
ing are  afraid  of  the  light  and  have  prevented  the  continua- 
tion of  the  inquiry.  The  volume  of  testimony  taken  and 
already  published  gives  valuable  data  on  the  subject. though 
we  mav  have  to  wait  some  time  for  the  completion  of  the 
inquiry  and  the  final  report  of  the  committee.  The  testi- 
mony taken  by  the  joint  select  committee  of  the  British 
Parliament  on  municipal  trading  has  developed  important 
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facts  in  relation  to  tramways  and  other  industrial  enter- 
prise* worked  by  the  local  authorities  of  the  United  King- 
dom. It  has  also  very  clearly  demonstrated  that  the  hack- 
ward  condition  of  the  electrical  industry  in  Kngland  is  in 
a  very  large  measure  due  to  the  operation  of  the  tramway 
act  of  1870,  w  hich  enabled  municipalities  to  come  in  at  the 
end  of  twenty -one  years  of  operation  by  private  enterprise 
and  practically  confiscate  the  property.  That  some  of  the 
municipalities  have  succeeded  in  making  this  sort  of  one- 
sided munici|>al  trading  pay  is  not  a  matter  of  surprise 
when  we  ascertain  the  conditions  under  which  they  gain 
control  of  the  property.  For  example,  where,  as  is  often 
the  cast-,  ;i  ■,'  ru,  t;..,l:t%  has  he  ome  |>oS*  Med  tOT  half  iU 
capitalized  value  of  a  tramway  undertaking  that  has  been 
worked  for  twenty-one  years  by  private  enterprise  and  has 
been  brought  to  a  high  state  of  development  and  highly  or- 
ganized, it  would  Ik-  strange  indeed  if  it  could  not  make  it 
pit  ilitable. 

In  the  preparation  of  this  article  for  the Strkkt  Railway 
JOURNAL  I  have  read  with  care  the  entire  volume  of  testi- 
mony taken  by  the  select  committee  of  both  houses.  In  sub- 
mitting a  summary  of  it  to  your  readers  I  have  endeavored 
to  classify  it  under  the  several  heads  of  tramways,  electric 
power  distribution,  electrical  lighting,  gas  undertakings 
ami  other  enterprises  which  Knglish  municipalities  have 
undertaken  to  promote.  There  was  much  testimony  given 
before  the  committee  on  the  increase  of  local  debt  and  tax- 
ation on  account  of  these  trading  propensities  of  the  Eng- 
lish municipal  corporation*,  but  1  have  preferred  to  take 

the  more  recent  figures  on  this  branch  of  the  subject  under 
discussion  as  brought  forward  at  the  meeting  of  the  In- 
dustrial Freedom  Ix-ague,  held  in  London  April  22,  1902. 

TRAMWAYS. 

'1  he  official  returns  made  about  a  year  ago  on  which 
parliamentary  testimony  was  based  indicate  that,  including 
the  County  Council  of  London,  the  municipalities  of  the 
United  Kingdom  owned  aKntt  240  miles  of  tramways.  An 
expert  witness  before  the  committee.  William  Martin  Mur- 
phy, in  speaking  of  London  alone,  said :  "I  maintain  that 
if  the  tramway  act  was  not  there  to  block  the  way  or  if  the  - 
nntnici|»ali/ing  of  all  these  undertakings  was  not  domi- 
nating the  situation  there  would  1m-  room  for  500  miles  of 
profitable  tramways  to-day  worked  by  electricity."  A  super- 
ficial glance  at  the  situation  in  England  shows  that  the 
electrical  tramway  mileage  for  the  whole  of  the  United 
Kingdom  should  be  at  least  ten  times  greater  than  it  is  at 
the  present  moment. 

With  the  purchase  act  hanging  over  them  a  few  years 
ago  all  the  tramway  enterprises  of  the  kingdom  were  in  a 
moribund  condition.  They  could  do  nothing  themselves. 
Kcause  their  time  was  running  out.  The  municipal  cor- 
onations having  got  possession  on'  structural  value  terms" 
of  all  the  profitable  ones  did  not  take  the  action  that  would 
have  been  taken  had  individual  effort  been  allowed  full 
play.  The  effect  of  this  naturally  retarded  greatly  the  de- 
velopment of  electrical  enterprise  and  progress  01  electrical 
manufacture  in  the  country.  It  is  impossible  to  make  com- 
parisons in  England  with  municipal  tramways  and  tram 
ways  run  by  private  companies,  because  the  private  com- 
panies have  nearly  all  Ken  absorbed  by  the  municipalities  in 
the  way  here  described.  To  find  a  good  illustration  we 
may  go  to  Dublin,  as  the  general  act  of  1870  fortunately 
did  not  apply  to  Ireland.  In  con  sequence  of  this  the  Dublin 
United  Tramways,  consisting  of  the  amalgamation  of  four 
old  horse-car  companies,  came  under  one  control  and  pro- 
ceeded to  electrify  the  railway  much  as  we  would  have 
done  in  the  United  States.  It  js  said  they  had  a  great 
struggle  to  overcome  the  prejudice  and  secure  the  consent 
of  the  municipality  which  cost  them  two  years  of  delay, 


but  the  company  finally  secured  the  necessary  power  and 
went  to  work.  The  whole  of  the  city  is  now  equipped  with 
an  up-to-date  electric  traction  system  which  has  Ken  run- 
ning nearly  three  years.  The  street  car  company  compro- 
mised with  the  city  and  agreed  to  sell  to  the  Cor; -oration  of 
Dublin  the  w  hole  undertaking  at  the  end  of  forty-two  years 
on  the  terms  of  the  tramway  act  of  1870,  with  33  per  cent 
added  for  good  will.  In  the  meantime  they  are  required 
to  pay  the  local  authorities  about  $50,1x10  a  year  as  a 
way  leave  In  fact,  the  agreement  gave  individual  effort  a 
chance,  and  the  result  has  Ken  satisfactory.  Fares  have 
been  reduced  more  than  half,  while  the  passengers  arc 
carried  double  the  distance  for  the  lower  fare.  The  num- 
Kr  of  cars  has  Ken  doubled  and  speed  greatly  increased, 
ten  minutes  being  saved  ever)  half  hour.  Dublin  is  the 
only  place  in  the  United  Kingdom  where  electric  tratn- 
ways  have  been  worked  mi  a  large  scale  by  a  private  com- 
pany in  this  way.  because  it  is  the  only  large  city  in  the 
kingdom  outside  of  liristol  in  which  the  tramways  arc  in 

the  hands  of  a  private  company. 

The  Uritish  public,  whether  represented  by  municipal 
Corporations  or  by  private  street  railway  companies,  will 
never  understand  the  difference  between  English  and 
American  street  railway  business  until  they  gra>-p  the  idea 
of  uniform  rates  and  low  fares  for  the  long  haul.  It  has 
been  adopted  on  the  Central  London  Railway,  running 
from  the  Itank  of  England  to  Shcphard's  Hush,  and  is  per- 
haps one  of  the  reasons  for  the  phenomenal  success  of  that 
enterprise.  If  the  American  capitalists  now  shaping  to 
such  an  extent  the  transportation  facilities  of  the  metrop- 
olis only  have  the  courage  id  their  convictions  on  this  point 
they  will  teach  the  British  a  useful  lesson  and  reap  a  boun- 
tiful harvest.  London  abounds  on  all  sides  with  beautiful 
suburbs,  hut  the  cost  of  getting  in  and  out  is  almost  pro- 
hibitory to  the  workingman.  A  uniform  fare  of  5  cents, 
or  Jld..  would  indeed  lie  a  Ik>oii  to  I-nndon.  The  follow  ing 
table,  taken  from  an  official  re|n>rt  by  S.  Allen  Raker,  of  the 
London  County  Council,  shows  the  fare  ami  distances  car- 
ried mi  the  street  railways  of  the  larger  cities  of  the  United 


Kingdom : 

Tnamwav  Hams  and  Distances  is-  Encland  Miles 
City  and  Fare  Carried 

r.l:isK<i»-.  ft  cents   5.37 

Liverpool,  10  rents  inside  or  8  cents  outside  weekdays,  ta 

rents  inside  and  outside  on  Sundays   6 

Dublin,  within  city  limit<  2  cents;  10  rents   8 

Birmingham.  -  cents  f^r  stages  of  alwut  1  mile  each. 

Belfast.  6  cents  t.  | 

Edinburgh.  14  cents   8 

( Workingim-n's  (arcs,  limited  to  certain  hours,  art  cents 

f.  .r     miles  and  1  cent  c\cry  additional  mile  ). 

Manchester,  in  cent*   8 

2  cents  inside  or  outside   1?< 

4  cents  insiilr.  or  2  cents  outside,   2', 

London,  Moorgatc  to  Wood  Green  4  cents  :  round  trip  6  cents.  7 

Moorgatc  to  Highgatc.  4  cent*:  round  trip  6  cent*   4>$ 

Blackfriart  Bridge  to  lower  Tooting;,  6  cents   6'/, 

Leeds.  2  cents  I  ll-tl 

1  cent  (charged  on  same  basis  for  distance)   I 

Uomjarc  these  fares  and  distances  with  the  following 
tabic  of  street  railways  in  the  United  States : 
For  a  Five  Cent  Fa«e 

runs  Miles. 

Brooklyn    32 

New  York    18 

Chicago    15 

St  Louis   15 

Buffalo    L175 

Cincinnati    1.1-44 

Minneapolis  ,   1204 

San  Fraiirisco   12 

rinladelpliia    H75 

Denver    "-75 

Boston    10 

Ocvehnd    to 
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From  the  foregoing  it  will  be  seen  that  long-distance 
traveling  is  much  cheaper  in  the  United  States  than  in  Eng- 
land. The  municipalized  tramways  have  not  entered  into  the 
spirit  of  the  American  street  railway,  which  is  to  relieve  the 
congested  parts  of  the  city,  carrying  the  imputation  out  as 
far  as  possible  for  a  low  fare  and  building  up  health-giving 
suburbs.  That  is  a  broader  problem  and  one  which  the 
English  municipalities  will  be  many  years,  if  ever,  in  solv- 
ing, because  to  do  so  in  England  one  municipality  must  bo 
common  carrier  for  other  local  divisions.  For  example, 
there  is  an  electric  street  railway  system  centering  in  Bos- 
ton  which  radiates  by  connections  and  arrangements 
through  three  States  anil  probably  sixty  or  seventy  sub- 
divisions, carrying  throughout  a  great  industrial  district  of 
New  England  the  boon  of  cheap  and  quick  transportation. 
Such  extension  would  Ik  impossible  under  the  system  of 
municipal  ownership.  Manchester  and  Glasgow  are  having 
a  hard  time  of  it  extending  their  railway  enterprises  into  a 
few  of  the  towns  in  their  respective  localities.  An  enter- 
prise such  as  the  one  referred  to  in  Massachusetts,  which 
probably  comprises  half  a  hundred  minor  companies,  is.  on 
the  contrary,  economically  and  satisfactorily  worked  by  one 
great  private  company,  receiving  its  powers  direct  from  the 
State  and  contributing  largely  in  the  taxes  it  pays  and  in 
other  ways  to  the  public  exchequer  for  rights  of  way  and 
franchises. 

In  England,  attempts  on  the  part  of  municipalities  and 
private  companies  to  extend  electric  tramways  into  districts 
outside  their  local  area  have  met  with  stupendous  obstacles, 
and  yet  to  limit  street  railways  to  the  municipal  area  of  one 
town  and  not  to  allow  extension  to  the  suburbs  creates 
great  inconvenience.  The  jealousy  existing  between  ad- 
joining authorities,  though  sentimental,  is  a  real  obstacle. 
It  is  difficult  to  get  them  to  discuss  joint  schemes  and  more 
difficult  to  get  them  to  carry  them  out.  There  will  be  dif- 
ferences about  routes  and  even  about  the  types  of  car>  to  be 
adopted.  There  is  a  case  in  which  four  local  authorities 
hold  up  an  enterprise  of  this  sort  on  the  last  question  alone 
—that  of  the  car  to  be  adopted— and  the  Hoard  of  Trade 
had  to  interfere  and  settle  the  matter.   Then  the  matter  of 


gage  is  embarrassing 


k-ate  enterprise  has  forethought 


enough  to  see  that  the  gage  shall  be  the  same,  because  elec- 
tric traction  is  capable  of  vast  extension.  Yet  we  find 
Leeds,  Bradford,  Halifax  and  Huddersfieid.  all  of  which 
are  adjacent  towns  and  should  form  part  of  a  large  system 
such  as  the  Massachusetts  combination  already  mentioned, 
each  with  a  different  gage.  Each  of  these  cities  insists  on 
its  own  gage,  and  enterprise  must  wait  and  wait  and  wait. 

Another  source  of  delay  fur  these  large  enterprises  is  the 
fact  that  the  franchises  for  the  small  sections  of  tramways 
expire  at  different  times,  and  thus  extensive  Consolidation 
Schema  are  blocked  by  cities  refusing  to  negotiate  for  those 
leases  before  expiration.  None  of  these  municipalities  has 
any  comprehension  of  the  potentialities  of  electric  traction 
and  few  of  them  ever  look  beyond  their  own  district.  The 
terms  insisted  upon  bv  some  of  these  municipalities,  such  as 
the  purchase  of  electric  power  at  an  exorbitant  rate  of  the 
municipal  corporation  and  of  other  arbitrary  demands, 
often  breaks  off  negotiations  with  private  enterprise  and 
make  improved  transportation  impossible. 

GAS  PISTRl RI.'TIOM 

Important  and  interesting  testimony  was  taken  by  the 
select  Parliamentary  committee  on  municipal  trading  in  re- 
lation to  the  operation  of  company,  or  private,  and  corpora- 
tion, or  municipal,  gas  plants  in  England.  The  claim  of  tin- 
advocates  of  municipal  ownership  in  the  United  States  has 
persistently  been  that  municipal  gas  works  not  only  pro- 
duce better  and  cheaper  gas.  but  that  reduction  in  price  and 
many  other  advantages— including  reduction  of  rates  by 


the  profits  of  those  industrial  undertakings — flow  from  mu- 
nicipalization of  gas  supply.  A  careful  |>crusal  of  the  testi- 
mony, however,  shows  that,  with  the  exception  of  two  or 
tltree  exceptionally  well-managed  municipal  gas  plants,  the 
British  corporation  plants  are  neither  so  well  nor  so 
economically  managed  as  the  private  plants,  nor  do  they 
serve  the  public  a>  advantageously.  In  the  first  place,  it 
was  shown  that,  according  to  Field's  Enlarged  Analysis  of 
1  ins  Accounts,  the  average  reduction  in  the  price  of  gas 
made  between  ami  1809  in  the  case  of  companies  is  a 
trifle  over  I  j  cents  per  1000  cubic  feet  of  gas,  but  the  aver- 
age reduction  made  in  the  case  of  municipal  gas  works  is 
ItardK  X  cents  per  i<kx>  cubic  feet.  These  comparisons  were 
made  uj>on  an  adequate  scale  and  were  not  controverted  by 
the  town  clerks  of  the  cities  included  in  the  calculation. 

In  England,  private  enterprise  still  controls  considerably 
more  of  the  product  than  municipalities.  The  latest  avail- 
able returns,  those  of  1 899,  show  439  private  gas  companies 
dealt  with  selling  8o.o77million  cubic  feet. and  tin  re  are  222 
local  authorities  owning  gas  works  selling  47,287  million 
cubic  feet.  While  the  reduction  in  price  of  gas  made  by  pri- 
vate companies  in  England  has  ln-etl  as  great,  if  not  greater 
l  as  we  have  seen  in  the  only  comparisons  practicable),  the 
price  charged  by  companies  under  similar  conditions  is  less 
than  the  price  charged  by  municipal  corporations. 

There  is  no  reason  why  municipalities  should  not  sell  gas 
cheaper  than  private  companies,  but  the  facts  show  that 
they  do  not.  Taking  all  these  corporations  in  Field's 
Analysis  for  i8<(<;  we  find  the  charges  for  interest  and  de- 
preciation and  sinking  fund  in  the  case  of  corporations  8.7c) 
cents  per  1000  ft.  sold,  ami  for  English  provincial  gas  com- 
panies it  is  14.93  cents  for  interest  on  capital,  so  that  the 
municipalities  have  an  advantage  of  over  6  cents.  With 
this  advantage  municipal  gas  should  cost  less,  not  more, 
than  gas  supplied  bv  private  enterprise.  The  fact  is,  the 
municipalities,  once  entrenched  and  able  to  keep  out  all 
newcomers,  veto  all  schemes  for  cheaper  light,  whether  gas 
or  electric,  and  have  really  no  inducement  as  companies 
have  to  supply  the  public  at  the  cheapest  rate.  They  are 
simply  influenced  in  fixing  their  price  by  comparison  with 
the  prices  of  companies  ,-nnl  other  corporations  in  their 
immediate  neighborhood.  If  the  companies  in  their  vicinity 
are  selling  gas  at  a  much  lowir  price  than  thev  are  they  will 
try  to  come  down  to  the  companies'  price,  because  other- 
wise unfavorable  comparison  might  be  made.  As  the  cor- 
porations always  have  the  ratepayers'  money  ami  credit  at 
their  back  they  can.  of  course,  reduce  if  necessary.  For 
instance,  the  consumers  in  Leeds  might  say,  if  the  Leeds 
corporation  were  charging  much  more  than  the  company  in 
Sheffield,  "Why  are  we  paying  more  than  in  Sheffield?" 
That  would  1>c  a  stimulus  for  the  corporation  to  come  down 
to  the  company's  price.  This  inquiry  established  the  fact 
that  in  England  the  private  companies  set  the  pace  in  enter- 
prise, quality  of  gas  and  in  price.  It  was  shown  that  all 
enterprise  in  this  industry  has  come  from  companies,  not 
corporation!!,  ln-causo  the  companies  have  greater  motive 
for  enterprise, 

IjMiked  at  from  whatever  point  of  view  we  please, 
whether  in  gas  electric  lighting  or  tramway  service,  the 
vigorous  life  of  private  enterprise  does  not  exist  in  these 
municipally  managed  undertakings.  They  may  follow  pri- 
vate enterprise ;  thev  have  never  been  known  to  lead.  So 
far  in  England  the  municipalities  have  pounced  upon 
profitable  and  well-organized  and  managed  enterprises  just 
as  the  franchise  expired  and  have  carried  on  the  work,  ex- 
cluding absolutely  all  competition.  Tn  many  cases  they 
have  emploved  the  same  manager.  With  a  capital  cost  for 
producing  gas  one-half  of  that  paid  bv  private  individuals 
and  the  right  to  tear  up  the  streets  at  will,  and  even  stop 
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up  thoroughfares  for  the  purpose  of  laying  or  preparing 
gas  mains,  it  would  seem  strange  if  the  results  were  not 
equal  to  that  of  private  companies.  Yet  the  testimony  bc- 
fore  the  select  committee  demonstrate!  the  results  are  not 
so  good.  In  Kngland,  even  handicapped  as  the  companies 
are  at  present,  w  ith  the  higher  charges  of  capital,  they  can, 
as  we  have  shown,  generally  beat  the  municipal  corpora- 
tions. The  claim  that  companies  arc  more  likely  to  tear  up 
the  streets  than  corporations  was  also  disposed  of  liy  the 
testimony,  because  it  was  shown  that  the  London  County 
Council  devoted  three  weeks  to  street  work  which  an  or- 
dinary contractor  would  be  compelled  by  the  local  authori- 
ties to  perform  in  one-third  of  the  time.  In  short,  the  in- 
convenience to  the  public  is  less  under  company  than  under 
corporation  management.  The  companies  as  a  rule  arc  held 
to  strict  accountability  by  the  local  authorities,  whereas  the 
local  authorities  have  no  restriction  and  often  close  whole 
streets. 

ELECTRIC  LIGHTING 

Having  disposed  of  the  claims  of  the  advocates  of  mu- 
nicipal ownership  and  trading  in  respect  of  the  manufac- 
ture  and  supply  of  gas  in  Kngland,  it  is  proposed  to  take  up 
the  subject  of  electric  lighting,  of  which  one  of  the  chief 
advocates  in  the  United  Slates,  Kdward  W.  Bemis,  says: 
"In  the  case  of  electric  lighting,  the  superiority  of  public 
ownership  is  remarkable."  Let  us  examine  some  of  the 
facts  upon  which  Mr.  Ranis  bases  his  somewhat  sweeping 
assertions  both  as  to  gas  and  electric  lighting.  Mr.  Uemis 
seems  to  have  taken  for  the  foundation  of  bis  article  a  re- 
turn submitted  to  the  House  of  Commons  last  session  of 
the  accounts  of  different  trading  undertakings  in  the  hands 
of  the  boroughs.  As  a  test  of  the  efficiency  or  otherwise  of 
municipal  management  the  figures  of  the  gas  works  taken 
over  by  the  boroughs  are  not  of  great  value,  for  these 
reasons:  the  municipalities  devoted  to  gas  wait  before 
taking  over  a  gas  works  until  the  concern  has  been  shown 
by  long  experience  in  private  hands  to  be  one  of  established 
success,  so  that  a  process  of  selection  is  at  work  which  picks 
out  the  plums  for  the  municipalities  and  saves  them  from 
all  risk  in  such  enterprise*.  In  all  these  claims  for  mu- 
nicipal gas  works  with  which  we  have  been  deluged  in 
America  the  corporations  have  simply  taken  over  old-estab- 
lished businesses  already  worked  up  and  which  have  as 
nearly  as  possible  attained  finality.  It  therefore  needed 
nothing  further  than  that  the  existing  organization  should 
be  kept  going  upon  the  old  lines — a  task  pcrhips  within  the 
resources  of  British  officialism.  Then  so  long  as  the  cor- 
poration controlled  the  development  of  electric  light,  as 
unhappily  it  has  done  in  Kngland,  the  gas  supply  enjoys  a 
monopoly,  and  therefore  in  this  case  also  the  consumer  is 
compelled  to  purchase  at  a  non-competitive  nrice.  with  the 
result  that  in  any  surplus  it  is  impossible  to  distinguish  be- 
tween business  eains  and  what  is  merely  a  dispensed  form 
of  indirect  taxation.  The  return  from  which  Mr.  Bemis 
derives  his  facts  has  been  carefully  examined  by  a  com- 
mittee of  the  London  Chamber  of  Commerce,  and  this  com- 
mittee has  afforded  me  the  opportunity  of  examining  the 
results  of  its  laliors— results,  by  the  way,  which  point  to 
precisely  opposite  conclusions  from  those  claimed  by  Mr. 
Bemis  in  the  extravagant  statement  quoted. 

In  the  course  of  its  labors  this  committee  took  out  the 
figures  in  the  return  relating  to  electric  lighting  under- 
takings for  the  purpose  of  ascertaining  the  "net  profits:" 
that  is.  it  endeavored  to  show  what  the  ratepayer  received 
in  return  for  the  risk  he  takes  in  guaranterincr  the  under- 
taking. The  report  of  the  London  Chamber  of  Commerce 
committee  begins  with  a  summary  which  for  electric  litrht- 
ing  gives  us  the  interesting  facts  found  in  the  following 
table: 
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ToTAIS   AND  AVKJIACIES   TOR  ALL  T1IK  BoKoeCltS  IN  ENGLAND 

and  Wales 

Total  capital  inclusive  of  borrowed  capital  provided  by 

corporation    $17.08.1,555 

Amount  of  capital  borrowed    'S.S+z.sfiS 

Amount  Oi  capital  Ujrrowed  which  has  Iwrn  paid  off. . .  542,240 
Ka lance  of  capital  borrowed  which  was  outstanding  at 

March  31,  1898    14.953,910 

AmDIMl  in  sinking  fund,  or  loan*  fund  at  March  J! 

1898,  in  respect  of  capital  borrowed   508,210 

Average  annual  income  for  the  five  years  ended  March 
31.  1898,  (or.  if  the  undertaking  commenced  during 

that  period,  from  date  of  commencement )   I.53M95 

Average  annual  working  expenses  from  the  period  men- 
tioned in  preceding  item   843,775 

Average  annual  net  profit  for  the  same  peri»d   686,600 

Average  annual  amount  paid  during  the  same  period  in 

respect  of  principal  and  interest  on  capital  borrowed  033.295 

Average  annual  amount  set  apart  for  depreciation   '8.735 

Financial  rcnilt — Average  annual  surplus   53..V5 

It  will  lx-  observed  that  the  average  amount  allowed  for 
depreciation  ($18,735)  is  about  one-eighth  of  I  per  cent 
per  annum  and  that  the  average  annual  margin  of  surplus, 
inclusive  of  this  $18,735,  's  on'v  equal  to  one-third  of  1  per 
cent  per  annum  on  the  total  capital  expended.  What  have 
niir  municipal  ownership  friends  to  say  to  this  statement 
of  facts?  Is  there  anything  "remarkable"  in  such  meager 
results  ?  As  we  have  seen,  the  case  of  electric  undertakings 
is  somewhat  different  from  gas.hecause  the  electric  industry 
has  not  yet  reached  conditions  so  far  fixed  as  to  enable  it 
to  lie  conducted  on  a  strict  system  of  routine  without  the 
combination  of  push  and  caution  which  is  the  essential  fea- 
ture of  private  trading.  Taking  the  figures  of  the  electrical 
trade  tints  given  we  see  that  the  surplus  receipts  over  the 
whole  of  the  municipal  electric  stations  of  Great  Britain 
amount  to  an  average  annual  sum  of  $53,305.  Of  this 
they  put  the  miserable  sum  of  $18,735.  or  about  one-eighth 
of  1  per  cent,  to  depreciation  account,  and  the  ultimate  bal- 
ance of  profit  is  onlv  equal  to  one-third  of  1  per  cent  per 
annum  on  the  total  capital  expended.  Even  this  beggarly 
result  would  be  wiped  out  if  it  was  not  for  certain  little 
tricks  of  accountancy,  such  as  charging  the  law  expenses 
and  accountant's  fees  to  other  heads  in  the  corporation 
budget.  Of  course,  such  an  item  as  the  amount  of  taxes 
relinquished  by  the  municipalities  by  reason  of  becoming 
their  own  capitalists  is  never  included  in  the  comparisons. 
If  it  was  \vc  should  have  an  actual  loss  instead  of  a  tiny 
profit. 

As  to  Mr.  Bemis"  calculations  of  the  comparative  cost  of 
making  gas  by  public  as  compared  with  private  plants, 
these  conclusions  are  absolutely  controverted  by  competent 
statisticians  in  England  who  gave  their  testimony  before 
the  joint  select  committee  of  Parliament.  The  conditions 
of  one  gas  works  as  compared  with  another  render  any 
generalization  through  such  figure!  wholly  worthless  on 
one  side  or  other  of  the  controversy.  The  same  criticism 
of  course  applies  to  anv  attempted  comparison  of  the  cost 
of  electric  light  production.  Everyone  who  has  studied  the 
subject  of  electric  light  production  knows  that  the  great 
clement  is  the  extent  to  which  the  average  utilization  of  the 
machinery  can  be  brought  tip  to  the  maximum  reserve 
necessarv  to  be  kept  in  store— the  "load  factor,"  as  it  is 
called.  The  same  process  of  selection  which  gives  a  cor- 
poration the  most  remunerative  water  and  eas  works  of 
course  also  gives  them  the  hiehest  load  factor  for  their 
electric  works.  But  what  controversalists  like  Mr.  Bemis 
will  not  sec  is  that  all  these  arguments  on  relative  cost  of 
private  against  public  production  do  not  touch  the  fringe 
of  the  objection  which  is  entertained  by  the  economists  and 
by  the  commercial  classes  in  England  to  the  emplovmcnt 
of  public  funds  in  trading  concerns.  The  sum  you  pay  for 
municipal  enterprise  is  not  so  many  millions  of  debt  or  so 
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much  in  the  dollar  on  the  rates,  but  a  price  which  is  much 
more  serious,  namely,  the  stagnation  of  commercial  de- 
velopment, which  inevitably  results,  and  which  im- 
poverishes all  classes  of  the  community.  You  cannot  have 
a  more  complete  and  deplorable  exemplification  of  the  stag- 
nating tendency  of  municipal  enterprise  than  the  case  of 
the  electric  industry'  in  England.  Up  to  the  beginning  of 
the  eighties  the  British  municipalities  had  been  gradually 
buying  up  the  gas  works  all  over  the  country.  They  had 
ousted  private  enterprise,  and  numerous  officials  were  con- 
gratulating themselves  upon  having  established  themselves 
in  various  snug  little  berths  in  the  purchased  undertakings. 
They  were  thrown  into  a  terrible  state  of  consternation  by 
the  discoveries  made  about  that  date  which  rendered  the 
distribution  of  electric  light  a  practical  success.  The  mu- 
nicipal trader  in  England  can  never  face  competition,  but 
whenever  such  a  possibility  arises  goes  whining  to  Parlia- 
ment and  begs  for  a  monopoly.  So  when  electricity  came 
along  the  gas-owning  municipalists  got  serious  and  said, 
like  the  man  in  the  parable,  "This  is  the  heir ;  come,  let  us 
kill  him  and  the  inheritance  will  be  ours."  Thev  therefore 
proceeded  to  pass  what  is  known  as  the  electric  light  act  of 
1882.  This  act  purported  to  codify  the  conditions  on  which 
local  authorities  and  private  traders  should  obtain  electrical 
concessions,  but  it  provided  that  if  in  any  particular  locality 
two  applications  came  forward,  one  from  a  private  source 
and  the  other  from  a  local  authority,  the  local  authority 
should  always  be  preferred.  Further,  it  provided  that  a 
private  trader  wishing  for  a  concession  must  give  notice  in 
June,  but  a  local  authority  might  give  notice  in  November, 
and  notwithstanding  that  the  two  applications  should  Ik- 
considered  as  contemporaneous.  The  result,  of  course, 
was  that  no  private  trader  was  allowed  to  have  a  "look- 
in."  Local  authorities  played  the  dog  in  the  manger,  and 
absolutely  nothing  was  done  in  England  in  electrical  mat- 
ters for  five  or  six  years.  Then  the  backward  condition  of 
the  country  became  such  a  scandal  that  a  royal  commission 
was  appointed,  and  Parliament  passed  another  act  less  re- 
strictive on  private  enterprise  but  still  leaving  local  authori- 
ties every  j*>ssible  advantage,  including  the  right  to  buy 
up  the  concern  of  any  electric  lighting  company  without 
any  allowance  for  the  cost  of  educating  the  consumers  or 
for  good  will. 

The  result  is  shown  in  the  return  to  which  Mr.  Remis 
has  alluded.  A  few  undertakings  have  liern  started  in  al- 
most every  case  by  private  enterprise  and  the  municipalities 
have  gradually  bought  them  up,  and  the  returns  show  that 
the  total  undertakings  of  the  boroughs  of  Great  Britain  in 
1899  represent  a  capital  of  under  £3,500,000  sterling,  or 
about  $17,500,000.  This  ridiculously  inadequate  provision 
for  the  electrical  needs  of  the  most  densely  populated  in- 
dustrial communities  in  the  world  is  a  flagrant  example  of 
the  paralysis  which  results  from  the  system  of  municipal 
ownership.  In  a  discussion  in  the  House  of  Commons  this 
state  of  things  was  admitted  by  both  sides.  Mr.  Ritchie, 
then  president  of  the  Board  of  Trade,  told  the  House  that 
"the  electrical  enterprise  of  Great  Britain  was  in  an  ex- 
ceedingly backward  condition.  It  was  inferior  both  in  re- 
gard to  light  and  conveyance  of  power  to  many  European 
countries,  and  it  was  greatly  inferior  to  North  America 
and  Canada.  It  might  almost  be  said  that  there  were  vil- 
lages in  North  America  which  were  in  possession  of  ad- 
vantages in  connection  with  electricity  which  some  of  our 
largest  towns  did  not  possess."  Mr.  Brice.  the  president  of 
the  Board  of  Trade  in  the  last  Liberal  government,  con- 
curred with  Mr.  Ritchie,  and  stated  that  "of  all  manufac- 
turing countries  we  are  nearly  at  the  bottom  in  the  matter 
of  electrical  supply,  and  that  was  an  injury  to  the  amount 
and  cost  of  production  which  affected  the  prosperity  of  all 
industries." 
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The  present  president  of  the  Board  of  Trade,  Gerald 
Balfour,  reiterated  these  sentiments  last  month  (July, 
1902)  at  the  opening  of  the  International  Tramways  and 
Light  Railways  Exhibition,  and  his  remarks,  I  have  no 
doubt,  were  reported  in  America, 

That  the  House  at  large  concurred  in  these  opinions,  and 
in  attributing  this  disastrous  condition  to  the  interference 
in  the  industry  of  the  municipal  authorities,  was  sufficiently 
proved  by  their  passing  (as  they  did  without  a  division,  in 
spite  of  the  hysterical  protests  of  the  municipal  traders) 
the  four  electric  power  bills  of  private  companies,  which 
were  a  direct  departure  from  the  municipal  control  at  pres- 
ent existing.  Mr.  Bonis  himself  appears  to  admit  the  want 
of  enterprise  in  municipal  undertakings  in  England,  but 
puts  it  down  to  the  fact  that  "Gnat  Britain  is  far  less  pro- 
gressive than  Yankeedom."  I  think  that  is  so ;  but  arc  the 
English  less  progressive  than  the  continental  countries  of 
Europe,  such,  for  instance,  as  Spain,  which  is  far  ahead 
of  England  in  electrical  matters?  This  stagnation,  as 
pointed  out  in  a  recent  number  of  Engineering,  is  a  con- 
dition of  affairs  that  has  scarcely  ever  obtained  in  England 
before.  "British  engineers  and  mechanics,"  says  that  jour- 
nal, "build  the  early  railways,  gas  works  and  waterworks, 
in  all  countries  of  the  world,  having  first  gained  their 
knowledge  in  similar  enterprises  at  home.  We  have  to  go 
back  a  couple  of  hundred  of  years  to  find  instances  of  for- 
eign engineers  coming  to  England  to  undertake  work 
which  we  could  not  do  ourselves.  But  now  we  meet  them 
or  their  agents  at  every  turn.  American  and  German  com- 
panies are  established  here,  and  orders  for  hundreds  of 
thousands  of  pounds'  worth  of  machinery  are  being  sent 
abroad,  and  many  more  must  follow.  On  the  other  hand. 
British  exports  of  electrical  machinery  are  quite  insignifi- 
cant even  to  the  colonies." 

The  fact  that  the  municipal  officials  were  so  unperceptive 
of  this  most  serious  condition  of  things  as  not  only  to  sit 
still  and  do  nothing,  or  practically  nothing,  to  keep  up  to 
date  this  important  branch  of  industry  which  Parliament 
had  so  unwisely  committed  to  their  hands,  but  to  go  further 
and  to  strain  every  nerve  of  political  interest  which  they 
pOCSCUed  and  to  spend  public  moncv  like  water  in  order  to 
stop  private  traders  providing  facilities  for  lack  of  which 
many  trades  in  England  are  going  to  the  dogs,  is  surely 
the  most  damning  evidence  of  the  pernicious  effect  of  mu- 
nicipal trading,  evidence  compared  with  which  ingenious 
compilations  of  figures  such  as  those  of  Mr.  Bemis  fade  into 
worthless  insignificance. 

In  the  last  debate  in  the  House  of  Commons  on  this  im- 
portant question,  a  debate  which  ended  in  a  parliamentary 
defeat  for  the  municipal  traders,  Mr.  Seton-Karr  said  "that 
he  strongly  supported  the  bill.  He  had  not  the  slightest 
personal  interesc  in  the  bill  beyond  the  fact  that  he  was  a 
member  of  the  House,  a  member  of  a  large  industrial  body 
which  the  bill  affected  and  a  British  citizen  concerned  in 
the  industrial  progress  of  the  country.  Lancashire  con- 
tained thirteen  county  boroughs,  eighteen  boroughs, eighty- 
six  urban  districts  and  twelve  rural  districts.  Of  these 
local  authorities  only  sixteen  had  electric  works  in  opera- 
tion and  supplied  electricity  only  on  a  small  scale  and  at 
high  charges.  Tn  ninety-one  districts,  or  something  like 
two-thirds  of  the  area  affected  by  the  bill,  no  step  had  been 
taken  with  a  view  to  obtaining  powers  to  carry  out  such 
works.  This  year  there  was  not  a  single  application  for  a 
provisional  order  to  erect  electric  works  from  Lancashire. 
It  was  therefore  probable  that  if  the  people  had  to  watt  for 
the  local  authorities  to  supply  them  with  electricity  the  day 
of  judgment  would  see  them  without  it.  The  private  specu- 
lator had  been  sneered  at  in  the  course  of  debate.  Was  it 
the  private  speculator  or  the  municipal  corporation  that  had 
founded  our  railways  ?  Private  speculators  had  established 
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and  carried  on  the  industrial  prosperity  of  this  country. 
In  his  opinion  the  supplying  of  electricity  in  hulk  was  far 
too  large  an  undertaking  for  municipal  corporations.  Local 
authorities  could  not  afford  to  sink  the  ratepayers'  money 
in  such  works.  It  required  the  generation  of  a  large  amount 
of  electricity  and  the  distribution  of  it  over  a  large  area  to 
make  the  undertaking  pay.  In  America,  which  was  a  hun- 
dred years  ahead  of  us  in  the  supply  of  electricity,  the  aver- 
age charge  was  one  half-penny  |kt  unit.  In  Manchester 
the  charges  for  electricity  were  3d.  per  unit  for  lighting. 
1  id.  for  motive  power  anil  2d.  for  public  lighting.  Yet 
the  corporation  of  Manchester  was  using  the  ratepayers' 
money  to  prevent  electricity  from  In-ing  supplied  at  some- 
thing like  the  American  rates  to  Manchester.  The  only 
compulsory  power  sought  for  by  the  bill  was  the  power  to 
go  through  a  non-consenting  district  in  order  to  reach  a 
consenting  district.  Was  it  reasonable  that  a  consenting 
district  should  be  deprived  of  the  advantages  of  a  supply  of 
electricity  because  an  intervening  non-consenting  district 
objected  to  have  their  streets  torn  up?  The  opposition  of 
the  Association  of  Municipal  Corporations  to  this  bill  was 
very  largely  a  question  of  officialism,  he  ventured  to  think. 
He  was  entirely  hostile  to  municipal  trailing  except  in  cer- 
tain limits.  It  would  be  most  dangerous  to  the  prosperity  of 
the  country  if  they  allowed  the  municipalities  to  go  outside 
their  proper  province  and  usurp  the  functions  of  private 
enterprise.  It  was  inu>ossihle  to  exaggerate  the  advantages 
which  would  accrue  from  cheap  electricity,  and  it  was  he- 
cause  he  believed  that  the  principle  of  this  bill  was  one  of 
enormous  importance  to  the  industrial  development  of  the 
country  by  its  means  that  he  asked  the  House  to  pass  the 
second  reading." 

Returning  to  the  report  of  the  committee  of  the  London 
Chamber  of  Commerce  of  these  electric  lighting  returns,  it 
may  be  well  to  quote  its  exact  language,  after  having  care- 
fully examined  all  the  facts:  "On  the  face  of  the  summary 
it  appears  that,  as  the  result  of  incurring  a  debt  of  $13,300  - 
000,  the  ratepayers  generally,  over  the  whole  of  the  under- 
takings, have  a  surplus  of  only  $33,300  "  hen  they  have 
divided  for  the  payment  of  interest,  etc..  on  their  loan  cap- 
ital. That  is  to  say,  the  amount  distributable  in  aid  of  the 
rates  is  about  one-third  of  1  per  cent  only.  A  cursory  in- 
spection of  the  returns  will  show  that  the  surpluses  are 
earned  in  every  case  in  the  very  big  tow  ns  ami  that  the  gen 
cral  result  among  towns  of  moderate  size  must  have  been  a 
deficit  met  out  of  the  rates,  while  as  for  small  towns,  the 
results  are  even  more  unpromising." 

This  is  a  liberal  way  of  hxiking  at  the  question,  and  it  is 
doubtful  whether  there  is  even  this  small  profit  made  by 
large  towns  in  electric  lighting.  It  all  turns  upon  whether 
the  gradual  paying  off  of  the  loan  capital  is  sufficient  to 
more  than  make  up  for  the  depreciation  of  the  machinery- 
It  is  claimed  by  some  that  the  life  of  an  electric  plant  is  ten 
years.  The  period  for  which  the  loans  are  contracted 
ranges  from  ten  to  forty-two  years,  the  average  about 
twenty  or  thirty  years.  At  this  session  of  Parliament  these 
municipal  trading  influences  actually  tried  to  increase  this 
period  in  some  classes  of  loans  to  one  hundred  years. 
If  it  is  true  that  the  plants  need  renewing  in  ten 
or  fifteen  years  the  sinking  fund  does  not  balance 
depreciation.  "It  is  evident."  says  the  London  Cham- 
ber of  Commerce  committee,  "that  this  at  once  disposes 
of  the  argument  which  is  so  frequently  heard  that  the 
result  of  a  corporation  undertaking  electricity  supply  itself 
is  to  present  the  borough  about  twentv-five  years  hence 
with  a  centra!  station,  etc..  gratis.  It  is  clear,  as  a  mere 
matter  of  accountancy,  that  an  item  cannot  be  carried  to 
two  places  at  once,  and  that  if  the  sinking  fund  is  applied 
to  balance  the  depreciation  account  it  cannot  also  be  carried 
to  capital  account  as  an  increase  of  valuable  assets,"  The 


question  therefore  of  validity  of  even  counting  as  profits 
ridiculously  small  surpluses  earned  in  the  larger  towns 
really  turns  upon  whether  the  debt  is  paid  off  before  the 
machinery  and  plant  requires  renewal  or  whether  the  re- 
verse is  the  case. 

The  fact  is  there  exists  a  convenient  looseness  of  finance 
in  dealing  with  those  trade  municipalities  that  makes  exact 
Comparison  impossible.  There  is  no  possibility  of  a  cor- 
poration's accounts  getting  into  the  hands  of  whatever 
would  be  the  municipal  equivalent  of  the  "official  receiver." 
that  is.  so  long  as  there  remain  any  ratepayers  from  whom 
a  rate  can  l>e  collected  to  bolster  up  these  disastrous  specu 
lations  with  the  public  funds.  In  a  recent  Parliamentary 
hearing  on  the  question  of  local  indebtedness  a  witness,  to 
show  that  examples  of  "vanishing  assets"  arc  by  no  means 
uncommon  in  municipal  accounts,  cited  from  a  'able  of  the 
electric  light  investments  of  sixty  English  towns  in  each  of 
which  a  loss  was  made  upon  the  working  for  1901,  not- 
withstanding the  generally  high  rates  charged  for  current, 
as  slated  in  the  table.  This  loss  aggregates,  after  due  allow- 
ance for  depreciation.  $1,304.1-0  in  the  year. 

THE  TELEPHONE 

The  backward  condition  of  the  telephone  industry  of 
England  has  been  a  hindrance  to  commerce,  a  source  of 
annovance  to  private  communication,  the  subject  of  investi- 
gation by  Parliament  and  a  topic  of  endless  discussion  ami 
controversy  by  those  interested  in  l>oth  sides  of  the  problem 
of  municipal  ownership.  The  advocates  of  municipal 
trading  and  of  State  appropriation  of  public  Utilities  have 
vociferously  maintained  that  the  cause  of  this  lack  of  enter- 
prise  may  be  traced  to  the  fact  that  until  recently  the  tele- 
phone service  was  wholly  in  the  hands  of  a  private  com- 
pany. On  the  other  hand,  the  friends  of  the  company  de- 
clare with  equal  force  and  a  strong  array  of  facts  that  the 
real  cause  of  the  trouble  comes  from  the  unreasonable  inter- 
ference and  unjust  demands  of  the  I'ritish  Government, 
which  have  made  it  impossible  for  private  capital  and  enter- 
prise to  push  ahead,  apply  the  latest  inventions  and  increase 
the  service  by  reduction  of  price  and  extension  alike  of 
public  and  private  exchanges.  A  glance  at  the  history  of 
the  telephone  in  England  strongly  indicates  that  the  gov- 
ernment has  played  a  fast  and  loose  game  with  those  who 
have  undertaken  to  establish  it.  with  the  result  that  its 
progress  has  liecn  retarded  l>ecause  the  company  never 
quite  knew  where  it  stood.  Tn  the  first  place,  the  learned 
electric  savants  of  the  postoffice  declared  the  telephone, 
after  it  was  in  full  operation,  an  ingenious  toy  but  of  no 
value  for  commercial  purposes.  Later  on.  when  its  estab- 
lishment lietween  such  large  centers  of  industrial  enercy  as 
Liverpool  and  Manchester  began  to  make  inroads  into  the 
Postal  Telegraph  revenues,  the  postoffice  department  inter- 
fered, and  it  was  decreed  by  the  courts  that  the  telephone 
was  a  tcleirraph  and  that  telephones  worked  for  public  pur- 
poses came  under  the  telegraphs  act  and  that  therefore  the 
government  had  a  monopoly  of  them. 

This  was  naturallv  a  severe  blow  to  the  National  Tele- 
phone Company  and  one  calculated  seriously  to  impede  its 
enterprise.  As  the  government  was  not  prepared  or  not 
sufficiently  sure  of  the  financial  success  of  the  telephone  to 
take  it  over  bodily  as  it  had  done  the  telegraph,  it  licensed 
the  National  Telephone  Companv  to  work  under  the  tele- 
graphs acts  at  a  to  per  cent  royalty  on  the  gross  receipt*. 
The  licenses  were  restricted  because  thev  were  contingent 
upon  the  consent  of  local  authorities  who  could  place  ob- 
stacles in  the  wav  and  prevent  the  laving  of  wires  and 
Otherwise  obstruct  the  system's  installation.  For  some 
vrars  the  telephone  neoole  seemed  to  have  stru"«ded  along, 
havin-r  little  faith  in  the  final  outcome,  until  in  1802  the 
government  of  the  day  came  to  a  general  arrangement  in 
reference  to  the  telephone  business  of  the  country. 
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CONDUCTED  BV  J.  F.  CALDERttOOD.  ASSISTANT  TO  THE  PRESIDENT 
BROOKLYN  RaPIIj  TRANSIT  COMPANY,  AND  MEM  HER 
INSTITUTE  OF  SECRETARIES  OF  LONDON 

Growing;  Necessity  for  Reserve  Fund 

The  discussions  on  the  matter  of  a  reserve  fund  which 
have  been  going  on  in  this  department  recently  are  oi  such 
vital  importance  and  are  so  closely  related  to  the  welfare  oi 
the  entire  electric  railway  business  that  consideration  of 
them  should  extend  beyond  the  accountant's  office,  and 
they  should  be  thoughtfully  taken  up  by  the  manager,  the 
president,  the  director,  and  the  stockholders.  The  ques- 
tion of  how  much  of  a  reserve  and  sinking  fund  should  be 
set  aside  to  insure  the  future  safely  of  the  stocks  and  bonds 
of  an  electric  railway  company  is  a  matter  upon  which 
there  is  considerable  variety  of  opinion  and  practice.  It 
is,  perhaps,  the  natural  tendency  of  human  nature  to  pro- 
vide too  little  for  the  future  rather  than  too  much.  1  lie 
desire  to  get  rich  quick  at  the  expense  of  the  future  is 
probably  stronger  in  America  than  in  any  other  country, 
and  this  characteristic  crops  out  everywhere  111  connection 
with  American  financial  methods. 

The  papers  that  have  already  been  presented  upon  the 
subject  have  treated  of  several  features,  most  of  them 
closely  connected  with  the  accountant's  side,  but  there  is  a 
broader  view  that  should  appeal  to  those  entrusted  with 
framing  the  policy  of  street  railway  companies,  and  di- 
recting the  management  of  these  properties.  With  the 
rapid  development  of  the  industry  new  problems  have 
come  up,  the  conditions  have  materially  changed,  and  the 
importance  of  the  properties  has  increased  in  proportion  to 
the  advance  in  values.  Consequently  the  entire  situation 
has  changed,  and  it  is  still  changing,  and  because  of  this 
fact  the  matter  requires  serious  study.  Therefore,  every- 
thing considered,  there  is  no  subject  which  needs  a  more 
thorough  discussion  at  this  time  than  the  creation  of  reserve 
and  sinking  funds. 

There  arc  those  who  go  50  far  as  to  assert  that  110  street 
railway  company  in  the  United  States  would  be,  to-day, 
making  money  if  a  proper  amount  was  set  aside  for  de- 
preciation and  reserve  funds  after  paying  operating  cx- 
|K-nscs  and  the  interest  on  bonds.  This,  of  course,  repre- 
sents the  extreme  pessimistic  view  of  the  situation.  That 
investors  generally  do  not  share  this  view  is  demonstrated 
by  the  prices  at  which  street  railway  securities  are  sold  on 
the  stock  exchange.  While  market  prices  of  securities  are 
not.  by  any  means,  absolute  indications  of  their  real  value, 
they,  nevertheless,  represent  the  consensus  of  opinion  of  a 
large  number  of  investors,  and,  consequently,  are  prob- 
ably nearer  the  truth  than  the  opinions  either  of  the  ex- 
treme pessimist  or  optimist.  If  street  railway  companies 
are  guilty  of  paying  out  in  dividends  that  which  should  be 
laid  aside  for  reserve  fund,  the  same  thing  might  be  said  of 
almost  any  other  industry  carried  on  by  corporations  in 
America,  including  the  steam  railroad  companies.  We 
have  not  yet  arrived  at  the  conservative  way  of  conducting 
financial  matters  that  prevail  in  older  countries.  Eco- 
nomic conditions  here  have  not  required  it,  because  the 
country  is  comparatively  new  and  the  rapid  growth  of 
business,  in  the  majority  of  cases,  has  compensated  for 
many  actions  which  would  be  financial  folly  under  more 
settled  conditions.  The  usual  American  financial  method 
is  to  pay  out  in  dividends  to  the  stockholders  all  of  the 
profits  over  and   above   operating   expenses  and  fixed 


charges,  less,  perhaps,  a  sinking  fund  to  pay  off  the  bonds 
at  maturity  and  a  nominal  reserve  to  meet  extra  expenses. 
The  day  comes  w  hen  the  property  becomes  sufficiently  run 
down  phy  sically  to  require  a  thorough  overhauling,  but  in 
the  meantime  extensions  must  be  made,  for  the  business 
has  grown  until  the  old  equipment,  even  if  made  new, 
could  not  begin  to  take  care  of  it.  l'robably  by  this  time, 
also,  if  it  is  an  electric  railway,  the  old  power  houses,  cars 
and  tracks  have  become  obsolete  as  well  as  nearly  worn 
out,  ami  no  one  would  think  of  replacing  the  track  and 
rolling  stock  with  duplicates  of  what  was  purchased  when 
the  road  was  new,  even  if  a  reserve  fund  had  been  created 
to  do  it.  The  progress  of  the  art  calls  for  new  modem 
equipment,  new  and  larger  power  houses,  larger  and  more 
comfortable  cars,  and  heavier  rails.  In  other  words,  there 
must  be  a  thorough  physical  reorganization  of  the  prop- 
erty, along  w  ith  extensions  of  lines,  so  as  properly  to  adapt 
the  system  to  the  increase  both  in  mileage  and  traffic 
which  should  belong  to  it.  Perhaps,  too,  consolidations 
have  materially  changed  the  situation.  Now  the  common 
American  method  of  procedure  is  to  reorganize  the  com- 
pany or  increase  the  capital  stock,  or  both.  In  any  event 
additional  securities  are  issued  and  the  improvements  arc 
made  from  the  proceeds.  The  property  is,  therefore, 
loaded  with  liabilities  in  the  shape  of  stocks  and  bonds, 
cov<ring  not  only  the  first  cost  of  the  road  but  costs  of 
renewals  and  general  overhauling.  If  a  reserve  fund  could 
have  been  created  of  sufficient  size  to  cover  all  or  a  part  of 
the  costs  of  all  these  impr  ivements  and  replaci  merits,  th<  re 
would,  of  course,  be  no  necessity  to  issue  more  securities 
save  for  the  cost  of  extensions,  but  the  places  where  this 
was  practical  in  the  past  were,  doubtless,  few. 

There  are  very  few  railway  properties  in  the  United 
States  where  a  reserve  fund  large  enough  to  pay  for  all  of 
these  replacements,  together  with  a  sinking  fund  to  pro- 
vide fur  stock  and  bondholders  at  the  expiration  of  the 
franchises,  has  Itcen  maintained  for  any  considerable  length 
of  time,  though  a  notable  effort  is  being  made  now  in  that 
direction  in  many  quarters.  Wherein  lies  the  essential  dif- 
ference between  "the  reserve  fund  method"  as  against  "the 
pay  dividends  as  you  earn  them"  method?  The  reserve 
fund  method  pays  the  stockholder  handsome  dividends 
after  a  long  period  of  unproductiveness.  In  the  case  of 
new  companies  and  new  and  growing  territory,  it  may  be 
that  many  years  would  elapse  l>efore  any  dividend  should 
be  paid  out,  but  when  once  the  time  arrived  where  some- 
thing over  and  above  the  proper  reserve  fund  was  earned, 
it  is  evident  that  the  dividends  will  be  much  larger  than  on 
a  recapitalized  property,  because  of  the  lower  capitalization 
upon  which  interest  must  be  paid,  It  must  be  remem- 
bered, however,  that,  in  order  to  make  a  fair  comparison, 
compound  interest  must  Ik-  figured  on  the  dividends  in  one 
case  and  on  the  reserve  fund  in  the  other.  Were  it  not 
for  the  great  load  of  liabilities  which  the  common  Ameri- 
can financial  methods  lay  upon  a  property,  the  two  plans 
would  probably  be  but  little  different  in  the  long  run.  In 
one  case  the  stockholder  is  paid  his  dividends  as  fast  as 
they  arc  earned  and  has  the  money  for  immediate  use,  and 
is,  furthermore,  given  the  first  and  most  profitable  chance 
to  pay  what  he  has  received  in  dividends  back  into  the 
property  whenever  there  is  an  increase  into  the  capitaliza- 
tion. In  the  other  case  the  company  keeps  the  money,  as  a 
tiustee  for  the  stockholders,  as  it  were,  until  such  time  as  it 
shall  be  needed  for  improvements.    The  average  Aineri- 
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can  stockholder  likes  to  sec  quick  dividends,  however,  and 
the  average  investor  will  give  more  for  a  dividend-paying 
stock  with  a  very  uncertain  future  than  a  stock  which  gives 
no  promise  of  dividends  for  many  years,  but  upon  which 
good  returns  are  assured,  if  the  stockholders  will  only  wait 
long  enough  for  them.  Few  directors  have  the  moral  cour- 
age to  pass  dividend  after  dividend  fur  the  sake  of  future 
generations  of  stockholders,  provided  the  company  is  earn- 
ing anything  at  all  available  for  dividends.  1  he  future  is 
thus  left  to  take  care  of  itself,  and  the  notable  thing  about 
business  operations  in  America  in  the  past  has  been  that 
the  future  has,  in  most  cases,  taken  care  of  itself  remark- 
ably well,  and  this  has  led  capitalists  to  invest  blindly  in 
securities  of  all  kinds  which  are  paying  well  at  the  present 
time,  without  inquiring  into  their  future.  That  thousands 
of  enterprises  of  all  kinds  in  this  country  have  not  come  to 
financial  grief  as  a  result  of  periodical  reorganization  and 
increase  of  capital  liabilities  every  time  extensive  over- 
haulings  of  a  property  become  necessary,  is  due  simply  anil 
solely  to  the  fact  that  the  growth  of  business  has  usually 
been  large  enough  to  enable  these  enterprises  to  carry  the 
additional  burdens  put  upon  them,  and  it  has  only  been 
when  promoters  have  over-reached  themselves  in  discount- 
ing the  possibilities  of  a  property  and  loading  it  too  heav  ily 
with  securities  that  disaster  has  come. 

The  excellent  showing  that  was  made  by  several  street 
railway  companies  in  .Massachusetts  when  it  was  proposed 
to  permit  savings  banks  to  invest  in  this  class  of  securities 
is  convincing  proof  of  the  wisdom  of  adopting  and  pur- 
sueing  a  conservative  course  in  the  matter  of  dividends  and 
reserve  funds. 

Americans  are  noted  for  the  creation  of  scrap  heaps  by 
the  throwing  away  of  obsolete  machinery  and  the  intro- 
duction of  modern  methods  and  apparatus.  It  is  undoubted- 
ly a  fact  that  the  natural  increase  of  business  and  improve- 
ments in  economy  brought  about  by  the  cteation  of  the 
scrap  heap  have  counterbalanced  the  cost  cf  high-priced 
scrap  heaps  in  this  country,  and  to  these  things  the  pros- 
perity of  its  industries  and  railway  companies  is  due.  As 
conditions  become  older  and  more  settled,  and  as  the  limit 
of  population  and  trafhe,  and  the  limit  in  the  reduction  in 
operating  expenses  in  electric  railways  is  reached,  the  ne- 
cessity for  different  financial  methods  will  become  appar- 
ent, and  it  is  for  this  reason  that  the  various  notes  of 
warning  have  been  suunded  in  the  columns  of  this  depart- 
ment as  to  the  coming  of  a  time  when  a  larger  reserve  fund 
will  be  necessary.  It  i.->  evident  that  with  the  shorter  time 
franchises  that  are  now  becoming  popular  with  city  gov- 
ernments and  with  the  expiration  of  franchises  now  en- 
joyed, there  is  reason  for  more  and  more  serious  attention 
to  the  creation  of  funds  for  cither  paying  off  the  securities 
at  the  expiration  of  franchises  or  reconstructing  exten- 
sively under  new  grants,  as  the  case  may  be.  Not  only  do 
the  stability  and  prominence  of  street  railway  investments 
require  this,  but  it  is  due  to  the  welfare  of  the  business  in 
general  that  the  profits  be  not  represented  as  larger  than 
can  reasonably.be  maintained.  Now,  that  street  railway 
companies  arc  being  so  heavily  taxed,  and  large  compensa- 
tion is  sometimes  being  asked  for  renewals  of  franchises, 
it  is  of  no  benefit  to  anyone  but  the  stock  speculator,  with 
securities  to  unload,  to  have  it  advertised  far  and  wide  that 
the  profits  of  street  railway  operation  are  two  or  three  times 
what  they  really  should  be  were  proper  maintenance,  re- 
serve and  sinking  fund  deducted  from  the  earnings. 
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The  penny-wise  and  pound-foolish  policy  is  nowhere 
more  strikingly  demonstrated  than  in  the  crippled  physical 
condition  of  certain  railroads.  The  payment  of  dividends 
at  the  expense  of  maintenance  has  brought  several  of  the 
great  steam  railway  systems  to  bankruptcy,  and  even  in 
these  days  of  general  prosperity  numerous  street  railways 
are  failing  to  provide  for  the  stormy  days  that  arc  bound 
to  come.  The  depreciation  of  plant  and  equipment  is  some- 
thing which  must  be  duly  considered  in  railway  account- 
ing, and  the  maintenance  of  adequate  reserves  is,  there- 
fore, a  matter  of  vital  consequence. 

THE  rRlNCTrLE  09  RESERVES 

The  principle  of  reserve  accounts  may,  perhaps,  be  most 
clearly  illustrated  by  considering  them  in  connection  with 
their  antitheses,  commonly  called  suspense  accounts.  A 
suspense  account  is  a  record  of  expenses  paid  or  incurred 
in  one  fiscal  period,  the  cost  of  which  in  equity  belongs  to 
one  or  more  subsequent  periods.  For  example,  insurance 
premiums  are  usually  paid  yearly  in  advance.  Any  busi- 
ness conducted  on  the  plan  of  monthly  fiscal  periods  would, 
therefore,  not  charge  the  entire  premium  to  the  first  month 
but  prorate  it  over  the  twelve  months  of  the  year.  In  other 
words,  a  suspense  account,  called  Insurance  Premiums, 
would  be  opened,  which  would  be  debited  with  the  whole 
amount  of  the  premium  paid.  Thereafter,  this  account 
would  be  credited  each  month  with  the  periodical  prorata, 
w  hich  amount  would  be  charged  into  current  expenses. 

Reserve  accounts  arc  the  antithesis  of  suspense  accounts 
and  are  maintained  to  receive  periodical  credits  offsetting 
payments  made  at  some  later  date.  If  the  amount  of  such 
later  date  payments  could  be  definitely  determined  in  ad- 
vance, reserve  accounts  would  be  as  simple  as  suspense 
accounts,  being  merely  a  matter  of  prorating  over  two  or 
more  fiscal  periods;  but  as  reserve  accounts  are  largely 
matters  of  estimate,  opportunity  is  offered  in  connection 
therewith  for  the  highest  type  of  business  judgment. 

The  o|K-ration  of  the  reserve  principle  may  be  shown  in 
the  matter  of  taxes,  which  are  usually  paid  at  the  end  of 
each  year.  It  would  be  manifestly  unfair  to  any  business 
to  have  the  taxes  for  a  whole  year  charged  to  the  individual 
month  in  which  payment  is  made.  The  logical  plan  is  to 
charge  each  month,  assuming  again  that  the  business  is 
conducted  on  the  plan  of  monthly  fiscal  periods,  with  its 
prorata  of  the  year's  taxes.  Since  no  bill  is  rendered,  nor 
can  one  be  obtained  until  the  taxes  are  due,  it  is  necessary 
to  estimate  the  amount  in  the  light  of  experience  and  to 
charge  the  proper  prorata  monthly  to  general  expenses, 
and  credit  the  same  to  the  reserve  account  provided  for 
taxes.  When  the  time  comes  for  the  actual  payment  of 
the  taxes  thus  provided  for,  an  amount  will  have  accumu- 
lated equal  to  the  amount  of  the  taxes,  and  the  tax  reserve 
account  hitherto  credited  with  such  accumulation  is  there- 
upon debited  with  the  payment  made. 

ESSENTIALS  OF  MANAGEMENT 

In  the  foregoing  remarks  it  is  presumed  that  the  busi- 
ness is  conducted  on  the  plan  of  short  fiscal  periods — pref- 
erably monthly  in  the  case  of  a  railroad — as  on  no  other 
basis  can  be  brought  before  the  management  the  facts  es- 
sential in  formulating  plans  of  operation.  Accounting  sta- 
tistics must  lie  up-to-date  in  order  to  be  of  any  practical 
value,  and  comparisons  are  most  urgently  desired  with  the 
business  of  the  month  immediately  preceding  and  with  the 
corresponding  months  of  previous  years.    Such  tnforma- 
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tion  can  only  be  obtained  through  the  niamt.-nance  of  re- 
serve accounts,  which  fact  gives  added  value  and  interest 
to  the  form  as  well  as  the  substance  of  this  feature  of  ac- 
counting. The  continuous  wear  and  tear  of  machinery  and 
equipment  which  will  ultimately  result  in  considerable  out- 
lay tor  repairs  and  final  replacement  must,  therefore,  be 
added  to  costs  of  operation.  Wear  and  tear  are  cumulative 
costs  which  begin  the  moment  power  and  equipment  are 
put  in  motion.  The  time  of  making  repairs  may  be  early  or 
late,  as  necessities  determine,  but  depreciation  l>cgins  at  the 
very  beginning,  and  substantial  provision  should  be  made 
accordingly.  Reserves  for  repairs  and  ultimate  replacement 
are,  therefore,  primary  considerations,  and  in  any  plan  of 
accounting  intended  to  furnish  facts  essential  to  manage- 
ment, such  reserves  should  be  separate  and  distinct,  com- 
plete and  up-to-date  at  the  end  of  each  monthly  period,  and 
at  all  times  and  under  all  circumstances  liberal. 

RESERVES  FOR  REPAIRS 

Reserves  for  maintenance  naturally  divide  into  two  gen- 
eral classes,  reserves  for  repairs  and  reserves  for  depreci- 
ation or  replacement.  These  two  general  accounts  may  be 
subdivided  as  much  or  as  little  as  may  be  desired  for  pur- 
poses of  management.  Repairs  are  not  always  or  even 
generally  made  w  hen  the  wear  and  tear  actually  occur,  but 
rather  during  some  moderation  of  business  or  when  the 
wear  and  tear  have  progressed  to  such  an  extent  as  to  ren- 
der further  postponement  of  repair  work  impossible.  In 
some  cases  repairs  arc  put  off  for  financial  reasons.  The 
necessity  for  repairs,  however,  beginning  with  the  intro- 
duction of  any  new  building  or  piece  of  machinery  or 
equipment  and  increasing  in  a  progressive  ratio,  is  an  ever 
present  operating  cost,  and  it  is  only  fair  that  each  fiscal 
period  should  be  charged  with  its  due  proportion  of  this 
accruing  expense.  A  charge  for  repairs  should,  therefore, 
go  into  each  period  from  the  outset,  based  upon  an  estimate 
of  the  actual  wear  and  tear  of  the  property. 

In  the  subdivision  of  reserve  accounts  for  repairs  where 
different  classes  of  motive  power  are  employed,  it  is  de- 
sirable to  maintain  separate  and  distinct  records  of  each. 
It  is,  likewise,  desirable  to  maintain  a  distinction  between 
repairs  of  track  and  roadway,  and  repairs  of  equipment, 
buildings,  fixtures  and  various  other  forms  of  plant  may 
also  be  entitled  to  separate  repair  accounts,  and  reserves 
should  be  maintained  accordingly.  An  examination  of  the 
cost  of  repairs  in  the  past  will  afford  a  basis  for  the  re- 
spective reserve  accounts.  Subsequent  observation  of  actual 
costs  for  repairs,  as  contrasted  with  the  reserve  amounts 
provided  therefor,  will  show  whether  the  estimate,  as  pro- 
vided, is  too  large  or  too  small. 

RESERVES  FOR  DEPRECIATION 

In  addition  to  repairs,  provision  must  also  be  made  for 
the  ultimate  replacement  of  most  of  the  physical  assets  of 
a  railroad.  No  matter  how  much  they  may  be  repaired, 
the  time  comes,  sooner  or  later,  when  they  must  be  re- 
placed by  something  more  modern,  and  sufficient  money 
should  be  periodically  set  aside  to  meet  the  inevitable  ex- 
pense of  replacement  when  it  comes.  A  story  is  told  of  an 
old  lady  who  insisted  that  she  never  needed  any  new  stock- 
ings, for  the  reason  that  she  knitted  new  feet  upon  her  old 
ones  every  fall  and  new  legs  upon  the  old  feet  every  spring. 
Such  a  theory  of  repairs  may  be  applied  for  years  to  street 
railway  buildings,  tracks  and  roadways,  but  radical  inven- 
tions and  changes  of  methods  will  some  day  require  new 
feet  and  legs  at  the  same  time.  The  displacement  of  cable 
systems  by  underground  trolleys  is  a  case  in  point.  Such 
a  change  scarcely  comes  under  the  head  of  repairs. 

In  equipment  inevitable  change  is  even  more  conspicu- 
ous. From  bobtail  horse  cars  to  the  ponderous  electrical 
vehicles  of  modern  systems  is  a  radical  change,  but  it  is  an 


evolution  as  well  as  a  revolution.  The  history  of  street 
railways  during  the  last  ten  years  abundantly  illustrates  the 
necessity  of  liberal  reserves  for  maintenance,  and  who  will 
venture  to  say  that  the  next  ten  years  will  record  any  less 
degree  of  material  progress?  Progress  is  a  good  thing, 
but  mighty  expensive,  as  many  can  testify. 

If  the  life  period  of  power  plants,  tracks  and  cars  were 
positively  known  in  advance,  it  would  be  an  easy  matter  to 
write  off  at  the  end  of  each  fiscal  period  a  sufficient  amount 
to  balance  the  account  at  the  end  of  the  time  limit.  The 
fact  is,  however,  that  such  life  periods  can  only  be  esti- 
mated.   Some  estimates  will  be  too  long ;  others  too  short. 

LIFE  AND  REPAIR  HISTORY 

While  the  life  period  of  any  individual  piece  of  ma- 
chinery or  equipment  is  uncertain,  this  very  uncertainty 
is  worthy  of  record  in  the  light  of  its  duration  and  cost  of 
repairs.  Depreciation  and  repairs  are  taken  care  of  through 
general  reserve  accounts,  made  up  of  classes  of  units  rather 
than  the  individual  units  themselves,  yet  it  is  often  desirable 
to  maintain  subsidiary  accounts  for  the  purposes  of  man- 
agement. Therefore,  the  record  of  the  life  and  repair  his- 
tory of  important  machinery  in  power  plants  and  the  simi- 
lar history  of  cars  or  classes  of  cars  becomes  of  consider- 
able importance.  This  can  only  be  done  through  a  reserve 
account  for  each  article  or  class  of  articles.  The  first  entry 
in  the  account  of  life  history  would  be  the  inventory  value, 
which  would,  of  course,  be  a  debit.  The  credits  would  be 
the  reserves  for  depreciation.  In  the  repair  record  the 
credits  would  Ik;  the  periodical  reserves  for  repairs  and  the 
debits  the  actual  costs  of  repairs  as  made.  Similarly,  in  the 
depreciation  record  the  credits  would  be  the  reserve  for 
depreciation,  and  the  debits  the  cost  of  actual  replacements 
as  made. 

RESERVES  FOR  EMERGENCIES 

While  reserves  for  repairs  and  depreciation  must  be 
based  upon  estimates,  the  facts  are  obtainable  to  make  such 
estimates  sufficiently  exact  for  practical  purposes.  There 
arc  other  exjKnses,  however,  in  the  nature  of  emergencies, 
which  cannot  be  estimated  with  very  satisfactory  approxi- 
mation, but  which  must,  nevertheless,  be  taken  into  account. 
Accidents  and  damage  suits  are  something  which  every 
railroad  must,  sooner  or  later,  face,  and  it  is  the  part  of 
wisdom  to  make  due  provision  for  such  emergencies.  From 
the  viewpoint  of  logical  accounting,  it  would  be  manifestly 
unjust  to  charge  to  any  single  period  the  cost  of  a  destruc- 
tive accident  or  to  charge  to  subsequent  individual  periods 
the  expenses  of  any  damage  suits  that  might  happen  to  be 
decided  therein  against  the  railroad.  Such  a  course  would 
derange  the  statistical  history  of  the  company  for  purposes 
of  comparison  and  management. 

The  more  reasonable  and  satisfactory  way  of  providing 
fur  emergencies  is  through  a  reserve  account  which  would 
be  credited  month  by  month  with  such  an  amount  as  might 
be  deemed  sufficient  to  meet  such  extraordinary  expendi- 
tures. The  offsetting  charge  would  he  to  operating  ex- 
penses. According  to  this  plan  proper  charges  to  the  ex- 
penses of  operation  would  be  made  as  time  passes  and  a 
fund  thereby  accumulated  with  which  to  make  good  the 
value  of  property  when  destroyed  by  accident,  and  also  to 
pay  claims  for  damages  as  adjusted. 

The  very  idea  of  an  accident  is  that  it  is  something  un- 
expected, and  while  any  estimate  covering  such  emer- 
gency must  of  necessity  be  vague,  due  provision  must  be 
made  therefor.  The  disastrous  Johnstown  flood  was  cer- 
tainly not  anticipated  in  any  specific  way  by  the  Pennsyl- 
vania Railroad.  There  could  scarcely  be  a  better  illustra- 
tion, however,  of  the  wisdom  of  the  Pennsylvania's  policy 
in  maintaining  large  emergency  reserves,  for  the  enormous 
expense  resulting  from  the  Johnstown  disaster  had  no 
appreciable  effect  upon  the  resources  of  the  railroad. 
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Thai  the  city  of  Chicago  is  in  earnest  in  its  endeavor  t«> 
settle  upon  some  solution  of  its  rapid  transit  problem  and 
one  which  will  Ik-  satisfactory  to  the  citizens  of  that  city 
and  just  to  the  present  railway  companies  is  evinced  hy  the 
action  of  the  city  in  tending  a  delegation  of  its  Aldermen  to 
inspect  other  cities  and  report  u|>on  their  transportation 
systems.  This  committee,  which  visited  New  York,  Hus- 
ton and  a  lew  other  cities  last  month,  was  composed  of 
some  of  the  leading  business  ami  professional  men  of 
Chicago,  who,  while  in  New  York,  devoted  themselves  !>■  a 
thorough  and  intelligent  study  of  the  transportation  condi- 
tions in  this  city.  The  re<>ort  of  the  committee  and  its 
engineer  will,  of  course,  not  Ik-  presented  for  several 
months,  but,  whatever  the  decision  reached,  the  action  of 
the  city  and  that  of  the  Aldermen  in  personally  investigat- 
ing in  other  cities  the  transportation  methods  which  they 
consider  ad'-pting,  is  a  very  creditable  one.  It  is  too  often 
the  tendency,  especially  with  municipal  bodies,  to  attempt 
to  solve  all  questions  relating  to  local  tranS|iortation  with 


no  more  data  or  information  than  is  available  without  leav- 
ing their  own  city,  and  with  often  a  very  incomplete  knowl- 
edge of  the  subjects  upon  which  their  decision  is  required. 
The  results  of  this  policy  arc  usually  to  defeat  the  very 
objects  which  the  city  wishes  to  secure.  Chicago  lias  fol- 
lowed the  opposite  policy,  although  the  only  one  which 
WOUld  Ik-  atlopted  by  any  private  corporation  in  planning 
an  important  piece  of  work,  and  we  trust  that  this  example 
will  lie  followed  by  other  public  bodies  in  any  imjKtrtant 
action  affecting  public  service  corporations  and  public 
service. 


t  hu-  of  the  most  annoying  troubles  in  electric  railway 
maintenance  is  the  wear  of  the  motor  bearings.  These  bear- 
ings  in  wearing  away  allow  the  armature  to  approach  the 
p.,:-. -pieces  and  tire  usually  condemned  after  a  certain  dis- 
tance limit  is  reached,  for  if  this  limit  is  exceeded  there  is 
danger  of  the  armature  striking  the  pole-piece  and  injuring 
it-  structure  so  severely  that  rewinding  will  not  repair  the 
armature.  Many  devices  are  used  at  present  to  detect  the 
wearing  away  of  motor  bearings  and  keep  track  of  the 
armature  clearance,  which,  of  course,  is  made  as  great  as 
magnetic  conditions  will  permit.  The  modern  railway  mo- 
tor design  has  provided  armatures  with  large  teeth  which 
ar<  stronger  and  will  nol  be  so  seriously  injurt  d  by  sti  iking 
the  pole-piece,  and  in  general  the  design  of  the  railway 
motor  has  been  perfected  to  such  an  extent  that  from  an 
electromagnetic  standpoint  but  little  more  can  be  done  with 
reference  to  the  dimensions  of  the  iron  parts  to  minimize 

the  trouble. 

The  motor  bearings,  however,  have  not  been  given  as 
much  attention.  They  have,  of  course,  been  designed 
with  a  view  to  maximum  length  and  permanency,  and  when 
newly  sent  out  are  filled  with  a  first-class  quality  of  bearing 
metal  which  frequently  lasts  longer  than  any  subsequent 
bearing  lining  wliich  is  installed  by  the  electric  railway 
management.  The  fact  that  poorer  grades  of  bearing  metal 
arc  used  is  almost  never  the  fault  of  the  engineering  depart- 
ment, but  is  due  to  the  fact  that  there  are  innumerable  cheap 
grades  of  bearing  metal  on  the  market  which  are  attractive 
to  those  who  are  anxious  to  make  a  good  showing  on  the 
maintenance  account.  The  Ik-sI  metal  that  can  be  had  is 
none  too  gc  "I  for  I  In  condit  ions  are  such  that  the  bearing 
must  be  diseartled  before  it  is  really  worn  out  from  a  me- 
chanical point  of  view .  The  chief  cause  of  the  wear  is  due 
to  dust  and  grit  of  the  roadbed.  Every  possible  precaution 
should  be  taken  to  protect  bearings  from  this  most  unwel- 
come intruder.  The  commutator  bearing  of  the  motor  on 
many  of  the  older  ty«H.-s  is  very  rarely  capped,  and,  its  end 
being  exposed  in  this  way,  it  suffers  quite  severely  from 
grinding  by  dust  particles.  The  conditions  under  a  railway 
car  arc  such  that  a  dust  cap  over  the  end  of  the  motor  bear- 
ing «ifien  trenches  up  mi  space  which  is  needed  for  brake- 
rods  and  braces,  or  even  side  frames.  A  device  to  be  recom- 
mended in  such  motors  as  this  is  to  sacrifice  an  eighth  of  an 
inch  of  the  end  of  the  shaft,  trimming  down  the  bearing 
correspondingly  so  that  it  will  not  cut  a  groove,  and  secure 
a  perfectly  Hat  metal  cap  over  the  orifice  by  three  or  more 
screws.  This  cap  should  preferably  be  felt  gaskcted  and 
can  be  fastened  to  the  hearing  shell.  Felt  guards  around 
the  motor  shaft  on  either  side  of  the  tearing  will  materially 
assist  in  preventing  the  wear.  In  fact,  railway  motor 
maker-  ami  maintaiiK-rs  will  do  well  to  study  methods  em- 
ployed to  exclude  dust  from  modern  bicycle  bearings,  as 
the  difficulty  has  there  been  appreciated  and  ingeniously 
met  in  ninny  ways. 
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The  cost  of  renewing  the  bearing  metal  is,  of  course,  the 
smallest  item  in  replacing  a  bearing.  The  most  expensive 
part  is  the  necessity  of  dismounting  the  equipment  and 
placing  it  out  of  commission  for  a  longer  or  shorter  time  in 
order  to  renew  the  worn  bearing  shell.  Adequately  pro- 
tected railway  motor  bearings  should  run  very  much  longer 
than  the  more  exposed  types,  and  by  employing  these  means 
the  wear  limit  can  then  be  set  at  a  point  much  closer  than 
before  and  the  bearings  much  more  nearly  worn  out, 
thereby  minimizing  the  periods  of  dismantling  the  motor 
for  renewal. 


We  arc  fortunately  able  to  present  this  month  an  ab- 
stract of  the  results  obtained  in  the  Berlin-Zosscn  tests, 
with  curves  showing  the  actual  power  consumption  on 
some  of  the  high-speed  runs.  These  data,  although  some- 
what meager,  are  of  great  value,  as  definitely  checking  the 
train  resistances,  about  which  there  seems  to  have  been 
recently  considerable  doubt.  A  glance  at  the  curves  re- 
veals the  fact  that  the  power  taken  to  maintain  speed 
against  air  and  track  resistances  was  very  moderate  in- 
deed. We  have  all  along  contended  that  the  weight  of 
evidence  indicated  that  the  power  consumption  at  high 
speeds  would  prove  to  be  much  less  serious  than  was 
feared,  and  that  the  track  resistances  at  high  speed  were 
very  rruMlerate.  Now,  when  a  yo-ton  car  is  drawn  at  a 
sustained  speed  of  87  miles  per  hour,  with  a  power  expen- 
diture of  less  than  500  hp  at  the  generating  station,  and 
less  than  300  hp  at  the  car,  there  is  simply  no  room  for 
either  large  track  resistance  or  large  net  air  resistance,  and 
no  amount  of  theorizing  from  coasting  data  will  make  any 
room,  an.:  that  is  the  m.l  ..f  the  matter, 

Another  very  important  consideration  is  the  success  of 
the  current-collecting  devices  employed.  There  has  been 
some,  perhaps  justifiable,  doubt  as  to  the  feasibility  of  col- 
lecting current  at  enormous  speeds  from  a  very  high- 
voltage  trolley  wire,  doubts  strongly  voiced  by  Huber  in 
his  recent  paper.  The  results  at  Zossen  apjK-ar  to  indicate 
that  the  difficulty  of  current  collecting  has  been  over 
estimated,  and  that  high-voltage  trolley  wires  do  the  work 
with  a  very  encouraging  degree  of  success.  On  the  other 
hand  the  braking  seems  to  be  far  from  easy,  and  the  power 
brakes  did  not  prove  entirely  satisfactory.  Evidently  this 
part  of  the  high  speed  problem  is  none  too  easy  and  re- 
quires much  study  and  experiment  for  its  solution.  The 
signals,  too,  involve  a  serious  source  of  anxiety,  w  Inch  may 
be  somewhat  relieved  when  the  braking  is  improved. 
Most  of  all  the  track  requires  close  attention,  and  it 
is  clear  enough  that  common  track  is  not  good  enough  to 
serve  the  purpose.  Broadly,  the  difficulties  encountered 
are  mechanical  rather  than  electrical,  as  we  have  steadily 
contended  would  prove  to  be  the  case.  Given  a  first-class 
track  and  adequate  braking  facilities,  and  the  mere  matter 
of  high  speed  is  comparatively  simple.  There  is  no  doubt 
whatever  that  a  speed  of  a  hundred  miles  an  hour  involves 
no  particular  difficulties  from  the  electrical  standpoint. 
The  feasibility  of  such  speeds  commercially  turns  upon  the 
demand  for  them,  and  upon  sound  track  construction  and 
attention  to  mechanical  details.  When  there  is  a  definite 
call  for  such  a  fast  express  service  the  work  can  be  carried 
out  successfully  by  means  even  now  at  hand.  Hut.  as  we 
have  more  than  once  pointed  out,  there  is  little  object  in 
trying  for  such  speeds  over  anything  but  considerable  dis- 
tances.  Time  is  money,  but  it  is  not  yet  so  valuable  as  to 


make  a  schedule  speed  approaching  100  miles  per  hour 
important  except  on  rather  long  runs  between  important 
centers.  It  is  possible  that  one-hour  trains  between  New 
York  and  Philadelphia  might  be  worth  the  while,  but  such 
speed  would  be  more  valuable  between  New  York  and 
Washington  or  Boston,  and  still  more  valuable  between 
New  York  and  Chicago.  Railway  speed  has  a  slow 
natural  growth,  and  even  now  that  we  have  experimental 
data  to  serve  as  a  basis  for  commercial  work,  it  may  be  a 
long  time  before  the  pressure  of  public  demand  is  suf- 
ficient to  produce  definite  results.  Electric  traction  on  a 
large  scale  is  sure  to  come  in  time,  but  the  growth  is  quite 
likely  to  be  gradual,  It  is  better,  in  fact,  that  it  should  be 
so,  and  that  the  way  should  be  cleared  experimentally 
before  any  great  enterprise  is  initiated.  But  the  Zossen 
tests  have  laid  a  solid  foundation  for  further  improve- 
ments. 


It  must  be  apparent  to  every  close  observer  oi  public 
affairs  that  the  drift  of  opinion  in  England  and  on  the  Con- 
ticnent  for  years  has  been  favorable  to  municipal  ownership 
and  governmental  control  of  public  service  works,  includ- 
ing street  railway  properties,  and  it  is  the  general  belief 
that  the  tendency  is  still  in  that  direction,  especially  in  Great 
Britain.  But  Mr.  Porter,  in  his  article  on  "The  Failure  of 
Municipal  Ownership  in  England,"  the  first  part  of  which 
is  presented  elsew  here  in  this  issue,  holds  out  promise  of  a 
change  of  sentiment  in  that  country  based  apparently  upon 
the  recent  Parliamentary  investigation  and  the  agitation 
of  abuses  under  the  present  system. 

The  idea  of  municipal  ownership  of  the  transportation 
facilities  of  a  city,  or  even  the  ownership  without  operation, 
has  never  been  of  much  more  than  academic  interest  in  this 
country.  There  has  been,  of  course,  a  certain  amount  of 
agitation  on  the  subject,  and  the  demand  for  municipal 
ownership  has  been  made  the  slogan  of  one  side  or  the 
other  in  a  great  many  political  battles.  It  has  also  been 
used  very  effectively  on  occasions  as  a  means  of  attacking 
or  fighting  local  street  railway  companies  to  secure  some 
coveted  end.  But  there  are  many  reasons  why  the  munici- 
pal ownership  propaganda  as  an  actuality  has  amounted  to 
nothing  in  the  United  States.  In  the  first  place  most 
students  of  our  political  methods  appreciate  the  fact  that 
our  system  of  government  is  not  such  as  to  encourage  the 
hope  that  public  service  corporations  would  be  efficiently 
and  economically  administered.  Again,  few,  if  any,  cities 
oi  this  country  have  ltcen,  or  arc  prepared,  to  engage  in 
extensive  municipal  enterprises  requiring  capital,  as  they 
have  no  money  available  to  buy  or  to  build,  nor  can  they 
borrow  money  under  the  constitutional  limitations  upon  city 
indebtedness.  Consequently  they  have  had  to  look  to  pri- 
vate capital  to  undertake  these  great  public  works.  The 
benefits  in  this  co-operation  are  to-day  enjoyed  alike  by  the 
Community  at  large  and  the  corporation,  and  we  believe 
that  there  is  general  satisfaction  with  the  result. 

In  England  a  diametrically  opposite  course  has  been  pur- 
sued, and  as  a  result  a  number  of  the  largest  tramway 
systems  in  that  country  are  not  only  owned,  but  operated 
directly,  by  the  municipalities.  The  roads  have  been  well 
built,  as  a  rule  are  well  managed,  and  there  seems  to  be  a 
stability  and  absence  of  politics  from  their  operation  which 
could  hardly  l>c  expected  in  this  country.  The  great  de- 
velopment of  municipal  tramways  in  Great  Britain  has  been 
due  partly  to  a  greatly  restricted  suffrage  by  which  better 
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and  more  businesslike  local  government  is  assured,  partly 
to  the  absence  of  constitutional  limitations  on  indebtedness 
by  which  no  financial  obstacle  was  put  in  the  w  ay  of  acquir- 
ing and  equipping  the  roads,  and  partly  also  to  the  tact  that 
during  the  last  leu  years  many  of  the  franchises  ot  the 
larger  tramway  systems  in  the  United  kingdom  have  ex- 
pired, so  that  an  cas)  opportunity  has  been  presented  by 
which  the  municipalities  could  acquire  the  tramway  sys- 
tems, lor  tins  reason,  Mr.  i'oricr  s  article  011  the  subject 
ot  the  results  secured  by  this  policy  in  Great  Britain  is  of 
the  greatest  interest,  and,  although  Mr.  i'ortcr  lias  long 
been  known  as  an  advocate  of  private  ownership  tor  quasi 
public  enterprises  ot  tins  character,  his  knowledge  ot  the 
condition  01  affairs  abroad  and  at  home  and  his  high  repu- 
tation as  an  authority  on  statistics  and  all  public  matters, 
make  his  testimony  oi  the  greatest  value. 

Judging  from  Mr.  Porter's  paper,  the  municipalities 
which  own  their  own  tramway  systems  have,  perhaps 
naturally,  devoted  their  energies  more  toward  providing  a 
low  minimum  fare  than  toward  providing  facilities  lor  a 
cheap  maximum  ride,  and  thus  encouraging  people  to  live  in 
the  suburbs  outside  of  the  municipal  boundaries  and  bevoud 
the  tax  limits.  It  is  right  in  connection  with  this  question 
of  suburban  extensions  that  we  have  one  of  the  strongest 
objections  to  municipal  ownership,  namely,  the  difficulty  so 
far  experienced  in  Great  Britain  of  extending  the  operation 
of  each  city's  system  much  beyond  its  corporate  hunts.  That 
this  obstacle  is  irremovable  we  do  not  believe.  The  legal 
questions  can  be  settled  by  action  of  Parliament,  but 
this  will  not  and  cannot  remove  what  Mr.  I'ortcr  considers 
the  most  serious  difficulty,  viz.,  the  unwillingness  of  several 
adjoining  municipalities  to  unite  upon  the  standards  of 
equipment  necessary  for  a  through  line,  and  waive  the  con- 
trol and  management  of  the  lines  within  their  own  juris- 
dictions in  favor  of  one  central  management.  This  fad 
will  continue  to  act  as  a  stumbling  block  in  preventing  the 
extension  of  the  municipal  systems  to  neighboring  small 
towns,  and  the  construction  of  such  a  network  as  would  be 
possible  by  private  enterprise.  As  an  example  of  what  may 
be  accomplished  under  private  control,  Mr.  I'ortcr  calls 
attention  to  the  electric  railway  systems  centering  in 
Boston,  which  radiate  by  connections  and  arrangements 
through  four  States  and  proliably  sixty  or  seventy  subdi- 
visions, carrying  through  that  great  industrial  district  the 
boon  of  cheap  and  quick  transportation. 

The  subject  is  such  a  broad  one,  and  one  which  affects  so 
vitally  electric  railway  development  that  all  the  light  which 
can  be  thrown  on  the  subject  is  of  the  greatest  value.  The 
electric  road  is  so  important,  not  only  to  the  cities,  but  to 
the  development  of  the  country  at  large,  that  its  growth 
should  be  planned  u|xjn  such  comprehensive  lines  that  it 
shall  meet  no  serious  interference.  We  do  not  intend  to 
withhold  any  portion  of  praise  to  the  managers  of  the 
municipal  systems  which  have  ken  built  up  in  Great 
Britain,  ami  which  is  due  them.  But  will  the  Common 
Council  of  a  city,  to  whom,  oi  course,  the  tramway  man- 
ager is  subordinate,  have  the  breadth  of  view  to  Undertake 
the  solution  of  this  question,  in  all  its  phases,  in  the  broadest 
manner?  We  already  have  in  the  article,  the  first  half  of 
which  is  published  this  month,  the  ini|wirtant  testimony  of 
Mr.  Porter  in  favor  of  private  ownership.  Can  totlM  ad- 
vocate of  the  oposite  policy  give  more  Weighty  reasons  in 
favor  of  municipal  control? 


Interurban  Car  Despatching 


Train  despatching  by  telegraph  on  steam  railroads  has 
reached  a  high  state  of  perfection,  as  is  but  natural,  con- 
sidering the  years  of  experience  that  lia\e  figured  in  the 
solution  of  the  present  system.  When  the  electric  interur- 
ban line  began  to  assume  a  length  and  importance  that  de- 
manded some  system  ot  despatching  whereby  all  cars  might 
lake  orders  from  one  man,  the  telegraphic  system  of  sicam 
railroads  was  the  only  practical  example  available  irom 
which  to  devise  a  svstem  for  electric  interurban  work,  but 
it  proved  too  cumbersome  to  meet  the  average  conditions 
of  electric  interurban  railway  operation,  and  something  new 
had  to  be  worked  out,  just  as  in  many  other  departments 
of  this  new  railroad  art.  Til*  first  thing  that  suggested 
itself  was  naturally  the  telephone  as  a  substitute  lor  the 
telegraph  lor  giving  orders.  1  he  use  of  the  telephone  for 
this  purpose  on  steam  roads  has  made  very  little  headway 
Without  discussion  as  to  whether  the  telephone  is  or  is 
not  the  proper  means  01  communicating  tram  orders  on 
steam  roads,  it  can  be  said  truthfully  tliat  it  meets  remark- 
ably well  the  requirements  of  electric  roads.  It  is  essen- 
tial that  the  means  of  communication  be  such  that  motor  - 
uieu  can  talk  with  the  dispatcher  at  any  siding.  The  main- 
tenance of  telegraph  operators  at  ail  stations  where  cars 
tnaj  meet  was  one  ot  the  cumbersome  and  expensive 
features  of  steam  road  operation  which  had  to  be  eliminated 
in  1  be  operation  of  electric  roads.  It  has  been  urged 
against  the  Use  of  the  telephone  in  train  despatching  that 
there  is  more  chance  for  error  in  receipt  of  messages  than 
by  telegraph.  U  is  hard  to  see  that  this  objection  lias 
much  weight.  If  desired  messages  can  be  written  down 
and  repeated  back  for  approval  to  guard  against  error,  as 
in  telegraph  messages.  However,  these  points  are  hardly 
worth  arguing,  because  the  telephone  lias  now  become 
yeiierally  used  and  recognized  as  the  proper  instrument  for 
despatching  on  electric  interurban  roads.  This  article, 
therefore,  resolves  itself  into  a  review  of  the  methods  of 
using  the  telephone  in  train  despatching. 

The  first  thing  to  consider  is,  of  course,  the  construction 
of  the  telephone  system  and  whether  communication  be- 
tween trainmen  and  despatehcr  is  to  be  by  means  of  tele- 
phones placed  in  booths  or  boxes  along  the  road  at  the 
sidings  or  whether  each  car  is  to  carry  its  own  telephone 
instrument  and  connect  with  the  despatcher's  telephone 
circuit  at  sidings  or  other  points  along  the  line.  Both 
plans  have  many  advocates.  The  main  point  in  favor  of 
booths  is  that  instruments  located  permanently  at  stations 
are  not  so  likely  to  be  disabled  by  hard  usage  and  jolting  as 
arc  instruments  on  a  car.  It  is  also  found  that  there 
is  some  chance  for  poor  contact  at  the  plug  or  hook  which 
is  used  to  connect  w  ith  the  telephone  circuit,  where  car  or 
portable  telephones  arc  employed.  Neither  of  these  objee- 
liuiis,  however,  have  proved  insurmountable.  The  plan  of 
having  a  telephone  for  every  car  in  operation  is  much  more 
flexible  than  the  other,  ami  the  investment  is  likely  to  be 
less  to  secure  the  same  results  if  the  telephone  instruments 
are  placed  on  the  cars  rather  than  in  booths.  Inxause  of  the 
large  number  of  telephone  instruments  and  Itooths  or  boxes 
that  must  be  installed  if  communication  is  made  convenient 
from  any  point  along  the  road. 

Whichever  system  is  used,  or  if  the  two  systems  are  used 
in  connection,  it  must  be  rememl>ercd  that  for  despatching 
purposes  it  is  important  that  a  construction  be  adopted 
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which  will  be  free  from  obscure  line  and  instrument 
troubles.  If  telephones  arc  placed  in  booths  or  boxes  along 
the  line  things  should  be  so  arranged  tliat  both  terminals  of 
the  telephone  instrument  will  be  absolutely  disconnected 
from  the  line  when  the  instrument  is  not  in  use.  This  can 
be  done  by  a  common  double-pole  knife  switch  closed  before 
using  the  telephone  and  opened  when  through,  but  as  tlii=> 
is  likely  to  be  forgotten  or  neglected  some  precaution  is 
desirable  which  will  automatically  enforce  the  rule.  A 
spring  can  be  put  on  the  switch  which  will  hold  it  open 
except  when  the  person  talking  holds  it  shut,  or  the  closing 
of  the  door  of  the  box  or  booth  can  be  made  to  open  the 
telephone  circuit,  or  the  weight  of  a  person  standing  on  a 
platform  in  front  of  the  telephone  can  be  made  to  close  the 
circuit.  This  precaution  of  keeping  the  telephones  out  of 
circuit  when  not  in  use  is  important  for  two  reasons.  In 
the  first  place,  talking  is  clearer  if  only  one  instrument  be- 
sides the  despatcher's  is  bridged  across  the  telephone  line. 
If  a  number  of  telephones  are  bridged  across  at  once  each 
takes  a  certain  portion  of  the  talking  current,  and  if  the 
battery  of  the  transmitting  instrument  is  weak  very  poor 
results  may  be  obtained.  In  the  second  place,  the  tele- 
phones should  be  normally  disconnected  from  the  line  be- 
cause of  possible  damage  to  them  by  lightning.  Since 
nothing  is  to  be  gained  by  having  the  instruments  bridged 
across  the  line  when  no  one  is  at  a  booth,  there  is  every- 
thing to  gain  and  nothing  to  loose  by  disconnecting  them. 
Further  than  this,  there  is  the  chance  that  short  circuits  in 
one  instrument  would  disable  the  whole  despatching  line 
were  the  instruments  all  normally  bridged  across  the  line. 
In  such  a  case  the  quick  location  of  the  fault  might  Ik-  dim- 
cult.  If  the  telephones  are  carried  on  the  car  the  points  to 
look  out  for  especially  are  the  selection  and  location  of  in- 
struments so  that  they  will  not  be  injured  easily,  and  the 
manner  of  connecting  into  the  line  so  as  to  avoid  trouble 
either  from  poor  contacts  or  from  short  circuits  in  the  con- 
tact device.  Experience  has  demonstrated  that  plain, 
simple  connecting  devices  with  parts  so  open  as  to  make 
short  circuits  both  unlikely  of  occurrence  and  easy  to  see 
if  they  do  occur,  are  more  desirable  than  more  compact 
jacks  and  plugs,  which,  although  neat  in  appearance,  may 
pull  apart,  leak  or  become  short-circuited  a  dozen  times 
where  some  plain,  home-made  contact  device  would  never 
give  trouble.  With  a  form  of  connection  switch  in  which 
the  contacts  are  so  wide  apart  as  never  to  cause  short  cir- 
cuits or  leakage,  the  possible  telephone  despatching  line 
troubles  will  be  practically  reduced  to  breakages  of  the  line 
wires  or  other  wires  falling  across  them,  and  when  an  in- 
strument is  defective  it  is  readily  known. 

Next  comes  the  question  as  to  how  the  despatching  cir- 
cuit is  to  be  operated  and  whether  it  is  to  be  used  for 
business  other  than  despatching.  Probably  the  most  ad- 
vanced practice  is  that  of  certain  large  interurban  systems 
which  have  two  telephone  circuits  the  entire  length  of  their 
lines.  One  of  these  is  used  exclusively  for  despatching  and 
the  other  for  general  business.  On  one  of  the  roads  re- 
ferred to  the  despatcher  has  a  head  telephone  like  a  central- 
office  telephone  operator,  and  this  is  kept  constantly  at  his 
ear.  When  motormcn  call  the  despatcher  for  orders  they 
simply  connect  in  on  the  line  and  speak  without  ringing. 
In  this  case  the  ringing  is  not  only  unnecessary,  but  would 
be  a  nuisance,  because  of  the  liability  that  some  motorman 
would  ring  for  the  despatcher  just  as  some  other  man  was 


talking.  As  it  i»  he  is  obliged  to  listen  before  talking,  and 
no  contusion  can  occur,  the  line  being  used  exclusively 
tor  despatching,  the  despatcher  s  head  telephone  is  the  only 
one  permanently  bridged  across  the  line,  and  consequently 
the  hue  is  very  clear  talking  and  tree  from  sources  of 
possible  trouble.  \\  hen  a  road  has  not  the  advantage  of 
a  telephone  circuit  used  exclusively  for  despatching  busi- 
ness, and  must,  in  addition,  transact  the  general  business 
of  the  road  over  the  same  wires  that  are  used  for  despatch- 
ing, it  is  necessary  to  have  some  ringing  for  signaling  and 
numerous  instruments  bridged  across  the  line,  all  of  which 
interferes  with  the  efficiency  of  the  despatching  system,  but 
must  be  put  up  with  in  some  cases. 

l  or  an  interurban  road  w  ith  last  schedules  the  tune  that 
must  be  consumed  in  order  to  get  orders  from  the 
despatcher  must  be  considered,  l  or  this  reason  the  latest 
ana  best  practice  in  telephoning  from  the  car  makes  it 
pussibie  to  receive  despatched  orders  and  be  m  motion  in 
ten  seconds  from  the  time  oi  coming  to  a  stop.  This  is 
done  by  having  the  connection  box  so  tliat  it  can  be  reached 
from  the  niotunuan's  cab  window.  '1  he  car  is  run  up  be- 
side llie  connection  box,  and  the  conductor  makes  the  con- 
nection while  the  motorman  receives  the  order.  While  the 
car  is  being  slowed  down  the  conductor  is  getting  the  flex- 
ible connection  ready  and  the  window  open  so  that  the  in- 
stant the  motorman  has  stopped  the  car  he  can  step  to  the 
telephone  and  talk  to  the  despatcher.  As  soon  as  orders 
are  received  the  conductor  disconnects  while  the  motorman 
starts  the  car. 

This  explanation  will  illustrate  a  very  important  advan 
tagc  which  this  system  possesses,  a  feature  of  the  greatest 
value  in  the  handling  ot  high-speed  trains,  and  one  which 
need  not  sacrifice  the  accuracy  of  transmitting  orders  or 
the  safety  of  operation,  which,  being  the  must  important 
factor,  must,  ol  course,  be  considered  before  all  others. 

As  regards  the  manner  of  giving  and  receiving  orders 
there  is  a  great  diversity  of  practice.  To  be  secure  against 
mistakes  111  understanding  orders  some  roads  have  the  mo- 
tortnan  or  conductor  write  the  order  down  on  blanks  for 
the  purpose  where  the  order  is  an^thiny  more  than  a  regu- 
lar "(J.  K."  giving  permission  to  proceed  on  regular  time- 
to  the  next  regular  reporting  point.  In  such  case  when  a 
written  order  is  taken  it  is  read  kick  to  the  despatcher  for 
his  "O.  K."  Other  roads  require  orders  to  be  simply  re- 
peated to  the  motorman  by  the  conductor  when  standing  at 
the  telephone  in  the  hearing  of  the  despatcher. 

It  has  been  remarked  that  men  with  steam-road  training 
are  much  more  likely  to  be  watchful  and  obedient  to  rules 
in  connection  with  train  despatching  tlian  those  with  street 
railway  experience,  where  no  such  rules  are  needed.  Sur- 
prising, as  it  may  seem,  cases  have  occurred  on  very  high- 
speed electric  roads  where  both  motorman  and  conductor 
have  left  a  regular  passing  point  without  orders  and  with- 
out meeting  the  opposing  car,  simply  through  carelessness 
and  forgctfulness  on  the  part  of  both  trainmen  simul- 
taneously. These  men  were  recruits  from  city  railway 
service. 

Of  course,  if  conditions  are  such  that  station  agents 
along  the  line  can  take  and  deliver  train  orders,  steam-road 
methods  .-an  Ik-  followed,  bul  on  the  majorit)  of  electric 
interurban  roads  such  is  not  the  case,  and  it  is  to  this  ma- 
jority that  the  ideas  expressed  in  the  foregoing  paragraphs 
apply. 
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The  Sutton  and  Howth  Tramway 


The  Great  Northern  Railway  Company  of  Ireland  re- 
cently opened  an  electric  railway  in  the  vicinity  of  Dublin, 
which  is  intended  for  use  as  a  feeder  to  the  trains  on  the 
Sutton  and  Howth  branch  line. 

The  railway  line  from  the  city  skirts  Dublin  Hay,  patting 
through  Clontarf  and  Kahcny,  and.  after  leaving  the  main 
line  to  Belfast  at  Howth  Junction,  runs  through  Sutton 


MAP  OF  THE  SUTTON  AN1>  HOWTH  RAILWAY 

and  finally  terminates  at  the  little  village  of  Howth.  close 
to  the  harbor. 

The  Hill  of  Howth.  which  rises  to  578  ft.  above  the  sea 
level,  affords  a  commanding  view  of  Dublin  Bay  and  its 
1  liet u risque  surroundings,  from  Kingstown  and  Dalkey  in 


the  south,  to  the  Mourns  Mountains  in  lite  north.  It  has 
for  a  long  time  Ik-cm  a  place  of  rv«»rt  for  Dublin  holiday- 
makers,  and  the  Opening  of  the  electric  line  furnishes  a 
cheap  and  easy  method  of  enjoying  one  of  the  most  beauti- 
ful sea  views  to  be  obtained  in  Ireland  without  the  fatigue 
formerly  attending  the  hill  climbing. 

The  tramway  starts  from  the  railway  station  at  Sutton. 
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and,  while  gradually  ascending,  skirts  the  Hill  until  the 
summit  is  reached  at  3}  miles,  then,  with  a  descent  of  ij 
miles  into  Howth,  makes  connection  with  the  main  line 
railway  into  Dublin. 

The  chief  difficulties  that  had  to  be  encountered  were  in 


SUTTON  RAILWAY  STATION   AhTLR   ARP1VAL  Oh  TRAIN 
FROM  DUBLIN 


connection  with  the  sleep  gradients  on  the  Howth  side  of 
the  Hill, where  long  S-shapcd  curves  have  been  constructed 
in  order  to  reduce  the  rise  to  one  in  twenty,  which  is  con- 
tinuous for  the  whole  of  the  1 miles  from  the  railway 
station  to  the  summit. 

The  work  was  designed  and  completed  under  the  super- 
vision of  \V.  II.  Mills,  the  railway  company's  cnginecr-in- 
chief.  Dr.  Kennedy  was  consulted  and  entrusted  with  the 
electrical  equipment. 


COMBINED  SIGNAL  AND  TELEPHONE  BOX 


The  power  house  is  situated  at  Sutton,  and  is  a  hand- 
some red  brick  building  faced  willi  white  stone,  anil  con- 
tains the  generating  plant,  installed  by  Krncst  Scott  & 
Mountain,  of  Newcastle.  This  equipment  consists  of  three 
vertical  compound  non-condensing  steam  engines,  run- 
ning at  350  r.  p.  in.,  coupled  to  direct-current,  compound- 
wound  generators.  These  units  have  a  ca|>aciiy  of  125  kw 
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at  full  load,  and  supply  current  to  the  line  at  a  pressure  of  pressure  of  160  lbs.  per  sq.  in.,  and  are  fitted  with  drums 
550  volts.  <  her  each  machine  is  fixed  a  sliding  con-  in  order  to  ensure  the  supply  of  dry  steam.  The  main  Am- 
is built  above  ground,  the  sections  in- 
creasing toward  the  shaft,  so  as  to  permit 
of  further  extensions.  The  shaft  is  120  ft. 
high,  with  an  internal  diameter  nf  8  ft.  6 
ins.,  and  contains  a  firebrick  lining  built 
clear  of  the  outside  walls. 

An  injector  and  two  3-th row  electric- 
ally-driven pumps  have  been  provided  for 
supplying  water  to  the  boilers,  drawing 
from  a  4000-gallnn  tank  placed  outside 
the  boiler  house.  17  ft.  from  the  ground. 
A  reserve  supply  of  water  has  been  pro- 
vided by  the  erection  of  a  tank  with  a 
capacity  of  20.000  gallon*,  20  ft.  from  the 
ground.  The  pipe  connections  arc  de- 
signed so  that  water  may  be  drawn  from 
these  tanks  in  case  of  fire.  The  boiler 
feed  pumps  supply  the  necessary  pres- 
sure, ami  as  these  are  electrically  driven, 
tlu-v  ran  be  put  in  use  at  any  time  in  the 
day  or  night,  current  being  always  avail- 
able from  the  main  generators  or  the  bat- 
tery station. 
The  tanks  are  supplied  with  water  from 


TRAMWAY  STATION  ON  ROAD  TO  SUMMIT,  WITH  VIHW  OF  IKFLAND  S  Ml- 


WESTINGHOUSE  AIR  COMPRFSSORS  FOR  CHARGING  CAR 
BRAKE  RESERVOIR 


tact  switch   for  varying  the  compound 
ing  liv  altering  the  number  of  coils  in 
series. 

A  boosting  set,  composed  of  two  nega- 
tive boosters,  driven  by  a  motor  is  in- 
stalled. The  field  coils  of  the  boosters  are 
separately  excited,  and  the  necessary 
variation  in  voltage  is  obtained  by  regulat- 
ing resistances. 

Two  return  feeders  are  connected  to 
the  rails  at  points  approximately  two 
miles  distant,  through  which  the  boosters 
draw  a  part  of  the  return  current.  The 
boosters  are  bipolar,  and  have  a  capacity 
of  ifio  amps.,  at  100  volts. 

The  switchboard,  made  by  the  General 
Electric  Company,  consists  of  three  feeder, 
three  machine,  and  two  battery  panels: 
the  instruments  are  of  the  Kelvin  and 
British  Thomson-Houston  pattern. 

Three  I^incashire  boilers,  30  ft.  long  by 
8  ft.  6  ins.  in  diameter,  supply  steam  at  ft 


ONE  OF  THE  SCOTT  Si  MOUNTAIN  FLECTRICAL1.Y- DRIVEN 
BOtl.l  U  HtFD  PUMI'S 
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ENGINE  ROOM,  SHOWING  SCOTT. 4*MOL'NTAIN  GENERATING  SETS 
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well  by  means  of  Pulsomctcr  and  Worthington  steam 
pump.i.  This  water  is  exceedingly  hard,  and  water  soften- 
ing apparatus  of  the  Archbutt-Deley  type  is  in  course  of 


m 


LANCASHIRE  BOILERS  IN  POWER  HOUSE 


placed  under  the  car  seats.  The  cars  are  charged  from  a 
storage  reservoir  in  the  car  house,  which  is  fed  by  motor- 
driven  compressors,  supplied  by  the  Westinghouse  Com- 
pany. The  car  reservoirs,  when  fully 
charged,  contain  sufficient  air  to  make 
flirty  stops,  with  a  reduction  in  pressure 
of  25  lbs. 

The  overhead  construction  consists  of  a 
single  0000  trolley  wire,  with  double  con- 
struction at  passing  places  every  half  mile 
along  the  route.  The  current  is  fed  to  the 
line  at  every  quarter  of  a  mile,  and  sec- 
lion  insulation  is  provided  at  every  half 
mile. 

A  signalling  system  has  been  cstal>- 
lishcd  throughout  the  line,  by  means  of 
which  any  section,  between  two  loops,  can 
be  blocked  on  or  off  by  means  of  electric 
lamps  controlled  by  suitable  switches. 
The  lamps  are  contained  in  combined  sig- 
nal and  telephone  boxes,  which  are  erected 
along  the  route  at  each  loop.  These 
boxes  consist  of  two  compartments,  one 
containing  tin-  telephone  and  the  other  the 
signalling  lamps,  with  the  necessary 
operative  switches.  Perforated  holes  allow 
the  heat   from   the  lamps  to  circulate 


erection,  capable  of  dealing  with  1600  gals. 
|rt  hour.  A  feed  heater  of  the  vertical 
type  is  connected  to  the  exhaust  pipe  fnnn 
the  engines. 

The  car  house  at  Sutton  is  a  substantial 
frame  building,  in  which  three  tracks  are 
laid,  and  accommodation  provided  for  15 
ears.  Here  arc  situated  the  workslnp>, 
filled  with  electrically-driven  machine 
tools,  so  that  repairs  may  be  made  with- 
out  delay. 

The  rolling  stock  consists  of  double- 
deck  cars,  with  sealing  accommodation 
for  67  passengers.  The  cars  are  carried 
on  double-bogie  Brill  1  rucks.  fitted  with 
two  37$ -hp  Westinghouse  motors.  Three 
brakes  are  provided,  namely,  the  ordi- 
nary hand  brake,  an  electric  brake,  filled 
to  the  B  iR  I'.ritish  Thomson-Houston 
controller,  and  a  Westinglnnise  air  brake. 
The  Westinghouse  brake  is  operated  by 
air  at  75  lbs.  pressure  per  square  inrh. 
which  is  obtained  from  storage  reservoirs, 
consisting    of   long   cylindrical  drums 


STELLA  MARIS  VIADUCT  ON  SLTTON  SIDE  OF  llll.L.  400  FEET 
ABOVfc  SfcA  LEVEL,  HAII.fcY  LIGHT  IN  THE  DISTANCE 


SWITCHBOARD  IN  POWER  STATION 

through  the  telephone  compartments,  and  so  keep  the 
instruments  in  good  condition  and  free  from  moisture. 

There  are  two  feeder  cables,  supplied  by  the  British 
Insulated  Wire  Company,  consisting  of  paper  insulated, 
lead  covered  anil  armored  conductors,  feeding  round  the 
Hill  in  opposite  directions — No.  1  from  Sutton,  along  the 
tramway  to  the  battery  station,  and  No.  2  along  the  rail- 
way line,  passing  up  the  hill  to  the  battery  house,  via 
I  low  ih  station. 

Leaving  Sutton  railway  station  the  tram  line  runs  on  the 
company's  own  land  to  the  Sutton  cross  roads,  where  the 
I  hihlin  United  Company's  system  is  crossed.  The  gage  of 
the  track  is  5  ft.  3  ins.,  and  consists  of  72-lb.  bullhead  rails, 
carried  on  cast  iron  chairs,  on  sleepers  placed  2  ft.  8  ins. 
apart.  The  work  is  substantial  in  character  and  similar  to 
the  company's  standard  practice  on  its  main  line.  Passing 
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the  gates  of  the  Golfers  Hotel,  lately  erected  by  the  Irish 
Tourist  Development  Company,  the  line  runs  on  the  right- 
hand  side  of  the  road,  on  a  track  raised  6  ins.  above  the 
road  level,  and  close  to  the  sea,  which  is  left  behind  half  a 
mile  farther  on,  where  the  ascent  of  the  hill  commences. 
As  the  ascent  is  made  there  are  varying  gradients  up  to  1  in 
16.7,  and  as  the  height  increases  a  magnificent  panoramic 
view  opens  out,  with  the  city  of  Dublin  in  the  distance  and 
the  narrow  isthmus  joining  the  Howth  peninsula  to  the 
main  land  in  the  foreground,  while  far  away  to  the  north 
the  Mourue  Mountains,  in  County  Down,  may  be  seen 
beyond  a  stretch  of  50  miles  of  sea,  and  to  the  south  and 
west  the  waters  of  Dublin  Bay.  with  the  Wicklow  Moun- 
tains in  the  background.  The  sea  view  is  uninterrupted, 
and  higher  up  opens  out  to  the  west  when  the  Daily  Post 
Office  is  reached,  2}  miles  up  the  line.  The  route  now 
enters  the  company's  ground,  and  after  running  along  a 
steep  embankment  overlooking  the  Baily  lighthouse,  and 
crossing  the  Stella  Maris  Viaduct,  a  handsome  structure  in 
masonry,  again  joins  the  main  road,  which  is  skirted  for  a 
distance  of  200  yards  at  a  height  of  400  ft.  above  the  sea 
level,  when  private  ground  is  again  entered,  and  with  a 
continuous  rise  of  one  in  twenty  the  summit  is  reached, 
after  a  trip  of  3}  miles. 

At  this  point  is  situated  the  sub-station,  equipped  with 
a  battery  of  255  Tudor  cells  of  200-nmp  hours  capacity, 
with  the  necessary  booster  for  charging  and  attendant 
switch  gear. 

The  railway  company  has  Iwmght  land  at  the  summit, 
which  is  being  ornamentally  laid  out  as  a  park.  A  pretty 
tea  house  has  been  erected  for  the  accommodation  of  visi- 
tors, upon  a  point  which  allows  the  finest  views  being  en- 
joyed from  its  verandas. 

On  leaving  the  summit  the  line  runs  entirely  through 
the  company's  grounds,  and  with  a  continuously-descend- 
ing gradient  of  one  in  twenty,  during  which  many  sharp 
curves  are  encountered.  Howth  is  reached  after  crossing  a 
fine  steel  bridge  leading  into  the  railway  station 

The  railway  company  has  spared  no  expense  to  ensure 
the  comfort  of  visitors,  and  to  make  the  line  attractive  to 
them.  The  railway  stations  at  Howth  and  Sutton  have  been 
furnished  throughout  with  electric  light,  which  has  also 
been  installed  at  the  cross  roads  and  passing  places  along 
the  route. 

It  is  announced  that  the  traffic  arrangements  are  in  the 
hands  of  Henry  Flews,  the  general  manager  of  the  com- 
pany. 

 ♦♦♦  


One  tunnel  under  the  Fast  River,  connecting  the  Bor- 
ough  of  Manhattan  with  Brooklyn,  is  now  assured,  and 
another  is  in  contemplation.  On  advice  of  counsel  that  it 
might  be  illegal  and  would  be  unjust  to  accept  a  bid  for 
the  Brooklyn  tunnel  which  included  the  construction  of  an 
underground  road  from  Forty-Second  Street  to  Union 
Square,  because  such  an  offer  had  not  been  invited,  the 
Rapid  Transit  Commission  last  week  accepted  the  Bel- 
mont-McDonald  syndicate's  proposal  to  build  the  Brook- 
lyn extension  for  $2,000,000.  Undoubtedly  the  alternative 
bid  would  otherwise  have  lieen  accepted  and  was  put  aside 
with  regret,  as  the  commission  regards  that  proposition 
favorably  and  will  be  pleased  tn  have  it  renewed  in  proper 
form  at  an  early  day.  when  a  line  north  from  Union 
Square,  connecting  with  the  proposed  crosstown  tunnel  to 
the  Pennsylvania  Railroad  will  be  added  to  the  original 
system. 


According  to  the  plans  of  the  Rapid  Transit  Commission 
the  tunnel  will  be  burrowed  from  Broadway  and  Ann 
Street,  New  York,  to  Flathush  and  Atlantic  Avenues,  in 
Brooklyn.  Ann  Street  is  where  the  Manhattan-Bronx  line 
has  its  downtown  end.  After  leaving  that  street  tue  new 
tunnel  will  run  down  Broadway  to  Bowling  Green,  with 
stations  at  Fulton  and  Wall  Streets.  At  P.owling  Green 
the  Brooklyn  line  proper  will  diverge,  while  an  additional 
loop  will  go  under  Battery  Park  and  furnish  an  outlet  to 
the  ferries  at  the  foot  of  Whitehall  Street.  When  the 
course  of  the  Brooklyn  line  leaves  Bowling  Green  it  will 
strike  the  East  River  cast  of  Whitehall  Street.  Under  the 
river  the  construction  will  be  similar  to  that  being  used 
in  going  beneath  the  Harlem  at  Lenox  Avenue  and  148th 
Street.  There  will  be  two  steel  tubes,  each  with  a  track  in 
it.  lined  and  covered  with  concrete.  The  tubes  will  be  con 
neetcd.  and  they  will  enter  the  Borough  of  Brooklyn  at  the 
foot  of  Joralemon  Street,  after  which  the  line  will  extend 
to  Fulton  Street,  to  Flathush  Avenue,  and  out  to  the  junc- 
tion of  Flathush  and  Atlantic  Avenues,  where  the  station 
of  the  Long  Island  Railroad  is  situated. 


Upon  the  completion  of  the  discussion  of  the  original 
tunnel  plan  and  its  award  to  the  Rclmont-McDonald  syn- 
dicate by  the  Rapid  Transit  Commission,  a  resolution  was 
introduced  providing  "that  the  chief  engineer  be  directed 
to  prepare  and  submit  to  the  board  routes  and  a  general 
plan  for  a  rapid  transit  railroad  which  shall,  as  directly 
as  practicable,  connect  the  general  region  of  the  City  Hall 
Park,  in  the  Borough  of  Manhattan,  with  the  general 
region  of  Borough  Hall  Park,  or  some  other  equally  con- 
venient passenger  transportation  center  in  the  Borough  of 
Brooklyn."  President  Orr  offered  the  following  explana- 
tion :  "It  is  the  intention  and  desire  of  the  board  that  the 
amount  of  monev  for  municipal  rapid  transit  construction 
which  has  been  saved  to  the  city  by  the  bid  of  the  Rapid 
Transit  Subway  Construction  Companv  for  $2,000,000.  in- 
stead of  for  the  estimated  actual  cost  of  such  construction, 
being  the  sum  of  $8,000,000.  shall,  if  practicable,  upon 
reasonable  terms  be  applied  to  some  rapid  transit  con- 
nection between  the  Boroughs  of  Brooklyn  and  Manhat- 
tan, which  shall  secure  to  the  maority  of  the  citizens  of 
Brooklyn  who  do  business  in  Manhattan,  and  are  not  ade- 
quately served  by  the  other  rapid  transit  facilities,  rapid 
transit  service  between  their  homes  in  Brooklyn  and  the 
business  section  of  Manhattan  for  the  single  fare  per  en- 
tire trip  not  exceeding  5  cents."  The  resolution  was  ac- 
cordingly adopted. 


The  East  Side  branch  of  the  rapid  transit  subway  system 
is  now  practically  assured,  as  it  is  the  intention  of  the 
Rapid  Transit  Commission  to  take  up  the  subject,  together 
with  the  proposed  extension  through  Broadway  from 
Forty-Second  Street  to  Union  Snuare.  in  the  autumn. 
Borough  President  Haffen.  of  the  Bronx,  savs  that  he  has 
"received  positive  assurances  from  all  the  city  authorities 
that  the  Fast  Side  subway  will  not  onlv  he  constructed, 
but  that  its  authorization  is  of  the  very  immediate  future." 


A  public  bearing  by  the  aldermanic  committee  on 
bridges  and  tunnels  in  reference  to  the  approval  of  a  route 
for  the  New  York  and  New  Jersey  company  to  build  and 
operate  a  tunnel  from  New  Jersey  to  New  York,  with  a 
terminal  about  Christopher  and  Tenth  Streets,  was  held 
last  week.  No  one  appeared  acainst  the  proposition. 
Former  Assistant  Secretary  of  the  Navy  William  McAdoo. 
as  counsel  for  the  corporation,  spoke  in  favor  of  the  route. 
The  committee  will  give  another  hearing. 
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Trolley  Omnibus  Line  Between  Nice  and  Upper  Monte 

Carlo 


'lhc  auto-trolley  system  of  omnibuses  finds  favor  in 
many  parts  of  Europe,  where  the  authorities  will  not  per- 
mit the  laying  of  rails  and  the  employment  of  the  usual 
methods  of  operation.  One  advantage  is  that  these  cars 
may  move  freely  from  the  extreme  of  one  side  of  the  street 
to  the  other,  whether  the  roadway  he  wide  or  narrow,  and 
without  reference  to  the  relative  location  of  the  overhead 
wires  or  the  pole  line.  This  is  a  very  important  factor  for 
localities  in  which  public  authorities  hesitate  to  make  over 
any  special  portion  of  the  road  to  transportation  com- 
panies, and  it  overcomes,  at  finer,  the  objection  to  the 


clearly  illustrated.  Reproductions  from  photographs  are 
presented,  showing  'buses  of  this  kind  in  operation  under 
widely  varying  conditions.  One  of  these  shows  a  car  in 
normal  position  passing  along  a  boulevard  or  driveway 
where  there  is  a  straight  road;  another  shows  the  'bus  in 
a  crowded,  narrow  court  obstructed  by  carts  and  trucks, 
among  which  it  must  slowly  thread  its  devious  way,  while 
a  third  shows  the  operator  in  the  act  of  making  a  quick, 
sharp  turn.  A  view  is  also  presented  showing  one  of 
these  cars  in  what  would  be  called,  in  this  country,  an 
alley-way,  passing  a  two-wheeled  cart  in  a  road  where 
there  is  barely  room  to  turn  out.  Here  the  pole  line  is 
carried  along  the  fence  or  garden  wall,  and  the  overhead 
wires  are  suspended  from  brackets  attached  to  the  poles. 


AUTO-TROLLEY  OAlNIBtS  IN  NORMAL  POSITION  ON  STRAIGHT  ROAD 


ordinary  street  railway  and  the  double  trolley  omnibus 
system,  for  while  the  latter  provides  for  a  possible  side 
deviation  of  ten  feet,  it  is  pointed  out  that  it  might  be  very 
difficult  in  practice  to  handle  these  ears  in  case  of  emer- 
gency and  in  crowded  streets.  Vat  instance,  whenever  a 
sudden  turnout  is  to  be  made  at  a  sharp  angle  from  the 
overhead  line,  there  is  great  risk  of  the  ordinary  trolleys 
leaving  the  wire.  This  would,  of  necessity,  disable  the  car 
altogether,  as  a  failure  to  apply  the  brakes  promptly  would 
result  in  the  vehicle  going  too  far  away  from  the  overhead 
wires,  thus  cutting  off  its  current  supply  until  it  could  be 
hauled  hack  into  position  to  reach  the  line.  On  the  other 
hand,  it  is  claimed  for  the  auto-trolley  that  the  flexible 
cahle  provides  against  such  contingency,  and  meets  all  the 
requirements  of  the  public  authorities  in  France  and  other 
European  countries  where  similar  conditions  obtain,  as  it 
is  free  to  turn  to  cither  side  in  as  short  a  space  as  an  ordi- 
nary automobile,  and  is  entirely  independent  of  its  relative 
position,  so  far  as  its  overhead  connections  to  the  trolley 
wire  are  concerned. 

In  the  accompanying  views,  these  features  are  very 


These  views  show  very  clearly  the  great  flexibility  of  the 
system  for  which  such  strong  claims  are  urged  by  those 
familiar  with  its  operation,  and  they  also  afford  an  excel- 
lent opportunity  of  forming  an  opinion  as  to  the  appear- 
ance of  the  overhead  construction. 

Trackless  trolley  lines  can  only  be  utilized  to  the  l>est 
advantage  along  well  paved  streets,  but  it  is  not  difficult 
in  find  thoroughfares  that  will  answer  the  pur|>osc  in  most 
European  countries,  even  in  out-of-the-way  places  and 
along  the  mountain  roads.  This  is  especially  true  in  lo- 
calities much  frequented  by  tourists,  where  a  trolley  line, 
similar  to  those  common  in  America,  would  be  generally 
opposed,  on  the  ground  that  it  would  be  liable  to  detract 
from  the  natural  beauty  of  the  scene.  In  such  places,  the 
auto-trolley  omnibus  may  find  a  distinctive  field.  It  has 
already  been  installed  in  France  at  Fontainebleau.  and  at 
Eherswalde  near  Berlin  in  Germany,  and  now  it  is  pro- 
posed to  install  an  important  line  along  the  Corniche  Road 
from  Nice  to  Upper  Monte  Carlo.  This,  undoubtedly,  will 
be  the  most  important  undertaking  of  this  character  that 
has  yet  been  attempted,  and  will  be  of  interest  not  only  to 
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street  railway  men,  but  to  American  tourists  and  European 
travelers. 

The  Corniche  Road  was  built  by  Napoleon  I.  and  has 


almost  unlimited  facilities,  both  in  time  and  money.  Con- 
sequently, it  offers  an  exceptional  opportunity  for  a  well- 
built,  properly-managed  and  luxuriously-equipped  electric 


AUTO  TROLLEY  OMNIBUS  LINE  BETWEEN  NICE  AND  UPPER 
MONTE  CARLO  BY  THE  FAMOUS  CORNICHE  ROAD 

been  made  famous  by  renowned  writers,  but  it  has  been 
practically  inaccessible,  excepting  to  tourists  who  have  had 


road,  which  will  not  interfere  with  carnage,  bicycle 
Mid  automobile  traffic.  This  road  runs  through  one 
of  the  most  picturesque  parts  of  Europe.  Beginning 
with  the  point  at  which.  Ranking  the  hill,  is  placed  the 
renowned  Astronomical  Observatory  of  N'ice,  the 
tourist  enjoys  the  prospect  of  the  Paittofl  V  alley,  the 
hills  of  Chnica  with  the  former  residence  of  Queen 
Victoria  perched  Upon  it.  the  village  of  I'alicou,  a 
veritable  eagle's  nest  on  the  one  side,  and  the  plain 
of  Nice  backed  by  the  hills  and  the  rocks  of  the  St. 
Jeannet,  rivaling  the  historical  St.  Anthony*!  Nose  of 
the  Hudson — a  continuous  panorama  of  ever- 
changing  beauty  and  grandeur  Historical  retinitis- 
cences  altound.  ami  passing  the  pinnacle-placed  town 
of  Eif.  shifting  views  of  sea  and  land,  backed  by  the 
kaleidoscopic  atmospherical  effects  on  the  multi- 
colored rocks  of  the  Riveria  and  the  cerulean  Mediter- 
ranean form  a  trip  of  variety  and  of  aesthetic  attraction, 
unequalled  elsewhere,  in  the  opinion  of  travelers  who  have 
been  so  fortunate  as  to  have  made  it. 
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PROFILE  OF  ROAD  BETWEEN  NICE  AND  UPPER  MONTE  CARLO 
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Because  of  the  historical  associations  and  the  surpassing  the  city  limits  and  wooden  poles  along  the  road  out  of 
I  leant  y  of  the  scene,  the  French  people  and  the  French  town.  The  details  of  line  construction  arc  clearly  shown 
Government  have  persistently  refused  permission  for  the    in  the  accompanying  cuts. 


CHANGING  CONNKCTIONS  WHIt.fc  PASSING 


building  of  a  trolley  line  or  other  railroad  that  would  ne- 
cessitate cutting  up  the  roadway,  hut  consent  was  readily 
obtained  for  the  establishment  of  an  auto-trolley  omnibus 
system  of  the  Lombard-Gerin  type,  and  a 
concession,  or  fifty-year  franchise,  was 
granted  by  the  government  to  G.  Sacco 
Albanese.  an  engineer  of  Nice,  who  has 
undertaken  the  completion  of  the  road 
before  the  end  of  the  present  year.  It  is 
proposed  to  procure  current  for  the 
operation  of  the  line  from  the  Mediter- 
ranean Power  Company,  which  has  an 
electric  power  station  at  Nice,  and  others 
at  convenient  points  where  water  power 
is  available  for  driving  generators.  This 
will  greatly  simplify  the  problem,  as  it 
will  be  necessary  only  to  provide  for  the 
transmission  and  distribution  of  power, 
anil  no  delay  will  be  experienced  on  ac- 
count of  the  building  of  a  power  house. 
Current  will  be  furnished  by  the  Mediter- 
ranean Power  Company  at  10,000  volts, 
and  it  will  be  transformed  at  sub-stations 
located  at  each  end  of  the  line  and  one 
midway,  and  then  delivered  at  500  or  5510 
volts  to  the  motors.  The  overhead  con- 
struction will  be  designed  with  a  view 
to  detracting  as  little  as  possible  front 
the  natural  beauty  of  the  scene.  Special 
ornamental  iron  poles  will  be  used  within 


When  the  line  is  opened,  the  first  of  the  year,  twelve 
omnibuses  or  cars  will  be  operated,  and  each  car  will  be 
arranged  to  carry  sixteen  passengers,  twelve  seated  and 


IN  A  NARROW  AND  CROWDfcD  COURT 
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four  standing.  On  other  lines,  larger  cars  have  been  used, 
the  capacity  of  which  was  twenty-two,  sixteen  seated  and 
.six  standing,  but,  in  this  connection,  it  was  decided  to  keep 
the  weight  of  the  cars  as  low-  as  possible,  owing  to  the 
heavy  grades  all  along  the  road.  Mr.  Albanesc,  who  has 
furnished  the  information  about  this  installation,  estimates 
that  the  cost  of  construction  for  20  km  of  line,  including 
three  sub-stations  and  equipment,  car  shops,  twelve  cars 
and  all  accessaries  for  the  operation  of  the  system,  will  not 
exceed  $200,000. 

The  system  to  be  installed  is  a  development  of  the  Lom- 
bards icrin  auto-trolley  system  of  Paris,  the  principal  fea- 
ture of  which  is  the  auto-trolley  attachment,  or  current 


--,-4 


run  over  the  trolley  wires.    An  even  friction  adjustment 
is  obtained  by  the  regulation  of  special  suspension  springs. 
The  design,  construction  and  application  of  the  collector 


»mmii'  m 
DETAILS  OF  LOMBARD  GERIN  COLLECTOR 


CURRENT  COLLECTOR  ON  THE  LINE 


collector,  which  comprises  a  small  three-phase  motor  sus- 
pended between  the  two  conducting  trolley  wires,  set 
twelve  inches  apart  and  supported  by  ears  fixed  on  a 
("*}  -shaped  double  suspension,  which,  as  in  ordinary  un- 


are  clearly  shown  in  the  half-tones  and  diagrams  herewith 
presented.  It  will  be  noticed,  by  reference  to  the  dia- 
grams, that  on  the  shaft  which  carries  the  trolley  wheels. 
G,  and  between  these  and  the  hard  rubber  discs,  E,  is  the 
supporting  frame  of  the  motor,  M,  on  which  the  motor  is 
mounted  by  means  of  springs  which  press  the  motor  con- 
stantly against  the  hard  rubber  driving  discs.  The  outer 
portion  of  the  motor,  and  not  the  inner  one,  revolves.  Two 
spring  sup|n>rts  carry  the  armature  shaft  with  which  they 


DETAILS  OF  CAR  CONSTRUCTION 

derrunning  trolley  construction,  is  cither  hung  between 
span  wires  or  supported  by  a  bracket.  The  motor  is  hung 
on  a  frame  which  supports,  at  the  same  time,  two  trolley 
wheels.  It  is  of  the  fixed  armature  type,  and  its  pole 
pieces  impart  a  rotary  movement  through  fibre  friction 
wheels  to  the  two  trolleys  which  are  on  the  same  axle  and 


OVERHEAD  CONSTRUCTION 

are  rigidly  connected.  The  motor  is  very  light,  weighing 
with  its  accessories  only  40  lbs.,  and  is  supported  by  two 
aluminum  plates.  The  shaft  revolves  in  ball  bearings, 
Beneath  the  motor  arc  four  movable  shoes,  F,  carried  by 
an  iron  core  supporting  an  induction  coil,  which  is  con- 
nected to  the  brake  contact  point  of  the  controller.  When 
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current  is  sent  into  this  coil  the  shoes  arc  magnetized,  and 
are  attracted  toward  the  revolving  motor-frame,  thus  pre- 
venting it  from  turning.  This,  in  turn,  will  clamp  the  col- 
lector spools  and  will  prevent  the  contact  carriage  from 
rolling  back,  should  the  current  he  suddenly  cut  ulT  while 
ascending  a  grade  or  when  it  is  desired  to  stop  on  steep 
grades. 

A  flexible  cable  leads  the  current  from  the  main  line  to 
the  car  and  the  three-phase  current  from  the  car  to  the 
little  trolley  motor,  which  is  fed  from  the  motors  which 
run  the  vehicle.  This  is  done  by  means  of  taps  taken  at 
the  back  of  the  arnviturc  ami  connected  to  three  collector 
rings  fixed  on  the  shaft,  as  is  usually  done  in  ordinary 
rotaries. 

As  the  speed  of  a  three-phase  motor  is  synchronous  with 


MAKING  A  SHARP  TURN 

the  current  feeding  it,  il  is  evident  that  the  tmllc\  motor 
runs  automatically  at  a  speed  proportional  t<>  that  ot  the 
motor  on  the  vehicle.  In  this  special  case,  the  propor- 
tion of  gearing  has  been  so  calculated  as  to  allow  the  trol- 
ley motor  a  little  lead  over  the  ear  itseli.  in  order  to  have 
the  flexible  cable  at  the  proper  tension,  and  this  character- 
istic has  earned  for  it  the  name  of  "hlindman's  dog."  w  Inch 
describes,  graphically,  the  respective  positions  of  the  trol- 
ley motor  and  the  vehicle  itself. 

Some  very  interesting  data  upon  the  design  and  con- 
struction of  the  Lombard-Gcrin  type  of  auto-trollcy  omni- 
buses has  been  contributed  in  a  paper  by  Thomas  Mar- 
cher, as  a  result  of  his  practical  experience  with  this  ap- 
paratus. He  points  out  that  the  cars  for  such  systems 
partake  of  the  characteristics  of  the  omnibus  ami  the  ordi- 
nary street  car.  differing  from  the  latter,  principally,  in 
being  built  much  tighter  and.  of  course,  in  a  modifiod  form 


so  as  to  permit  steering  like  the  ordinary  road  wagon  or 
automobile.  The  body  should  be  constructed  of  wood  and 
the  frame  partly  of  tubing  and  partly  of  wood.  In  dis- 
tributing the  load  it  has  been  found  that  the  forward  plat- 
form should  be  reserved  for  the  exclusive  use  of  the 
operator,  and  it  is  usually  shut  off  entirely  from  the  interior 
of  the  car,  while  the  rear  platform  is  only  big  enough  to 
bold  four  to  six  persons,  when  the  seating  capacity  is 
twelve  and  sixteen,  respectively.  This  precaution  is  deemed 
necessary,  so  as  not  to  cause  an  uneven  pressure  on  the 
springs,  which  rest  on  the  axle  bearings.  In  order  to  get 
a  uniform  distribution  of  the  weight  in  a  varying  load, 
compound  springs,  that  is,  spiral  and  leaf  springs,  are  used. 
( >n  account  of  these  springs  and  because  of  the  fact  that 
the  axles  and  the  car  body  do  not  always  occupy  the  same 
relative  position  toward  each  other,  the 
power  is  not  transmitted  by  means  of 
gears,  but  by  a  chain.  It  has  been  found 
advisable  to  use  seperate  motors  for  each 
axle,  and  in  this  way  the  speed  of  each 
w  heel  is  entirely  independent  of  the  others, 
while  a  wide  range  in  speed  regulation 
may  also  be  obtained.  Generally,  series 
motors  are  used.  They  are  built  of  light 
cast-steel,  anil,  in  the  main,  resemble 
ordinary  street  car  motors.  Both  elec- 
trical and  mechanical  brakes  arc  provided. 
The  controller  occupies  the  usual  place  on 
the  front  platform  that  it  does  on  a  street 
car.  and  it  is  operated  in  the  same  way  by 
the  motorman. 

The  wheels  have  wooden  s|H>kcs  and 
rims  from  16  to  20  mm  in  thickness,  and 
are  supplied  with  robber  tires.  It  is  com- 
mon, however,  to  cover  the  wheels  with 
ropes  composed  of  aloe  fibres,  which  in- 
sure good  adhesion,  especially  on  smooth 
roadways.  The  rear  wheels  are  generally 
larger  than  those  on  the  front  axle,  which 
arc  used  for  steering,  and  consequently 
have  to  pass  under  the  car  body.  Two 
methods  of  steering  arc  employed, namely, 
the  common  method  of  turning  the  axle 
about  a  king-pin,  and  the  individual  wheel 
method.  A  modification  is  shown  in  the 
equipment  of  a  car.  the  details  of  which 
are  illustrated  herewith.  In  this  arrange- 
ment it  will  be  seen  that  a  small  pinion 
meshes  into  the  large  wheel,  which  has 
teeth  cut  around  a  part  of  its  circumfer- 
ence, and  is  held  in  the  car  frame.  A 
track  is  built  around  the  king-pin  under 
ihe  car  body.  The  vehicle  is  steered  by  means  of  the  front 
axle,  which  is  operated  by  the  attachment  mentioned. 

The  trolley  wire  can  be  suspended  freely  in  the  center 
of  the  street  or  on  poles  and  brackets,  the  latter  being,  of 
course,  the  cheaper  method.  There  may  be  either  two  or 
tour  trolley  wires,  including  the  return.  On  single-line 
roads,  overhead  switches  arc  provided,  or  the  cable  may- 
be exchanged  when  two  cars  pass  each  other,  as  is  being 
done  on  two  of  the  cars  shown  in  one  of  the  accompanying 
cuts.  For  this  purpose  there  is  a  pin  contact  at  the  lower 
end  of  the  flexible  cable.  It  is  proposed,  on  the  Turbic 
line  between  Nice  and  Upper  Monte  Carlo,  to  have  the 
trolley  poles  constructed  so  that  they  may  be  lowered, 
and  thus  the  conductor  will  not  be  obliged  to  climb  on  the 
roof.  When  the  traffic  is  heavy,  a  double  line  is  installed. 
The  lowest  point  of  the  trolley  wire  is  5  m  above  the 
ground  and  tin  pole  is  generally  8  in  high.   The  normal 
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distance  between  poles  is  between  35  m  and  40  m.  The 
span  and  anchor  wires  are  made  of  5  mm  steel,  having  a 
tensile  strength  of  about  70  kg  per  square  meter,  while  the 
copper  trolley  wire  has  a  strength  of  40  km.  The  insul- 
ators are  designed  especially  for  this  service  to  stand  heavy 
pull  and  pressure,  and  not  absorb  moisture.  Soldering  oi 
the  trolley  wires  is  avoided,  as  special  sleeves  are  used  for 
connectors.  The  details  of  the  overhead  construction  are 
very  clearly  shown  in  the  accompanying  cuts. 

The  cars  are  equipped  with  signal  bells  and  the  collect- 
ors are  lighted  by  colored  lamps,  so  that  the  direction  in 
which  the  car  is  moving  can  be  readily  distinguished.  • 

Mr.  Marcher  has  made  a  series  of  tests  of  the  amount  of 
power  required  for  operating  cars  upon  trackless  trolley 
lines,  with  the  view  of  comparing  the  actual  cost  with  that 
of  systems  employing  rails,  and  he  is  convinced  that  auto- 
trolley  cars  must  be  built  as  lightly  as  possible  111  order  to 
make  a  satisfactory  showing  by  comparison,  If  the  weight 


The  rate  of  fare  charged,  the  possible  earning  capacity  of 
the  equipment  under  these  conditions,  and  other  items  that 
would  have  a  bearing  on  the  problem  are  not  given,  but 
it  is  to  be  presumed  that  this  is  a  fair  showing,  at  least,  for 
the  plant. 

Another  installation,  described  by  Mr.  Marcher  in  his 
paper,  offers  some  data  of  interest.  This  road  is  5  km  in 
length,  and  there  are  twelve  cars  operated  under  ten- 
minute  headway  on  week  days  and  five-minute  headway 
on  Sundays.  The  cost  of  construction  and  equipment  is 
given  as  follows: 

Five  km  oi  overhead  construction   $15,000 

Twelve  cars   22.500 

One  car  house  and  small  office  equipment    6.500 

Transport,   packing,   interest,   .superintendence   and  in- 
cidental*   2.500 

Totals    46.500 

« 


OVERHEAD  CONSTRUCTION,  SUPPORTED  BV 
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of  a  bus  is  as  great  as  that  of  an  ordinary 
trolley  car,  say  <j  tons,  three  times  as  much 
power  would  be  required  to  operate  it.  and 
for  a  wagon  weighing  as  much  as  a  car  for 


BRACKET  SUPPORT 


AUTO-TROLLEY  LINE  ON  ROAD  TOO  NARROW  FOR  STREET  RAILWAY 


mixed  service,  namely,  twelve  tons,  four  times  as  much 
power  would  be  consumed.  The  report  of  these  tests  in- 
dicates that  accumulator  cars  are  not  adapted  for  trackless 
roads,  and  this  assumption  has  been  borne  out  by  the  rec- 
ords of  performances  in  actual  practice  elsewhere. 

Mr.  Albancsc  has  furnished  some  data  upon  the  cost  of 
operation  of  the  experimental  line  at  Fontaincbleau  near 
Paris,  where  a  car  was  in  service  1 10  days  over  2.5  miles 
of  road,  making  a  total  of  5,428  car  miles,  for  which  the 
following  operating  expenses  were  charged  against  it : 

Cost  of  power  at  3  cents  per  kw-hour.  $162  84  or  .0300  per  car  mile 
Repairs  and  care  of  cars  and  sheds, 

etc   1 55. 19  or  .0286  per  car  mile 

Employees  (one  man  per  car)   91.20  or  .0168  per  car  mile 

General  expenses   61.51  or  .0113  per  car  mile 


The  following  statement  of  the  expenses  and 
for  a  year  are  given: 
1— Salaries:—  Expenses. 

One  superintendent  and  inspector  

Twelve  motormen  at  $300  

Two  car  cleaners  at  $225  

One  machinist  

2.  — Office  expenses,  material  and  lighting  oi  cars  

3.  — Kepairs  on  cars  and  line  

4.  — Sinking  (und  and  10  per  cent  interest  

5.  — Taxes,  uniforms,  sick  fund,  etc  

6.  — Current : — 

(11)  Sundays  and  holidays: 

6-hp  x  14  hours  x  12  cars  x  70  days  x  zVt 

cents   

lb)  W  eek  days: 

5-hp  x  14  hours  x  6  cars  x  20.5  days  x  2'/i 
cents   


receipts 


$75000 
3.600.00 
450.00 
300.00 
500.00 
625.00 
4.650.00 
375O0 


1.764.00 


3.007.50 


Total   $47074  or  .0867  per  car  mile 

The  total  receipts  were  $995.14  or  18.3  cents  per  car 
mile,  and  as  the  expenses  were  8.6  cents  per  car  mile,  this 
left  a  surplus  amounting  to  9.7  cents  per  car  mile  to  take 
care  of  interest  and  depreciation  and  pay  dividends. 


Total    $16,111.50 

Receipts 

(ill  Sundays  and  holidays   $11.025  00 

(*)  Week  days   12.390.00 


Total   $23.415  00 
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Meeting;  of  the  Association  of  Municipal  Tramway 
Managers  of  Great  Britain 


The  organization  of  tin-  above  association,  which  has  already 
been  announced  m  these  pages,  was  completed  last  month,  when 
the  new  association  held  its  first  annual  netting,  July  3,  in  the 
Royal  Agricultural  Hall,  in  London.  There  was  a  large  and  very 
representative  attendance.  Mr.  Young,  of  Glasgow,  who  had 
been  elected  president  of  the  association,  outlined  m  his  presi- 
dential address  the  extent  of  the  municipal  tramway  business  in 
Great  Britain  and  the  plans  and  scope  of  the  new  association. 
Among  other  things  he  said: 

"Municipalities  m  Britain  now  own  and  operate  about  1  jon 
miles  (single  track)  of  tramways,  and  have  invested  over  £  15.000.- 

000  in  these  undertakings.  This  year,  again,  there  are  bills  and 
orders  before  Parliament  for  further  extensions  of  municipal  tram- 
way systems. 

"What  should  be  the  objects  of  this  association?  First,  I  would 
say,  the  association  is  not  formed  in  opposition  to  any  other  tram 
ways  association.  On  the  contrary.  1  feel  sure  our  desire,  as  in- 
dividuals and  a.,  an  association,  is  to  work  cordially  alongside  of 
other  managers  and  associations  so  far  as  we  have  interest*  in 
common.  I  don't  think  there  is,  and  there  never  should  be,  any 
jealousy  or  cxclusivcncss  among  managers,  municipal  or  other- 
wise, in  connection  with  the  construction  and  working  oi  tram- 
ways. So  far  as  my  experience  goes,  I  should  say  the  courtesy  and 
readiness  to  impart  information  shown  by  tramway  men  is  above 
all  praise.   And  1  mean  the  compliment  to  be  international." 

Following  the  presidential  address  C.  R.  Bellamy,  ot  Liverpool, 
read  a  paper  on  ".Some  Traffic  Problems."  An  abstract  of  this 
and  the  other  papers  presented  at  the  meeting  follow: 

SOME  TRAFFIC  PROBLEMS 

BY  C  K.  BELLAMY, 
General  Manager  ol  Ui*  Liverpool  Corporation  Tramways 

"In  Liverpool  under  horse  traction  in  1807  (the  last  year  of 
company  management),  with  but  few  exceptions,  a  twopenny  fare 
was  the  minimum,  with  an  average  stage  of  t\ i  miles;  to  day 
penny  stages  are  in  operation,  covering,  practically,  the  same 
distances.  Under  the  general  Act  of  1870  Parliament  imposed  an 
obligation  on  promoters  to  carry  workmen  at  a  minimum  lare  of 

1  penny  per  mile.  Under  recent  powers  conferred  upon  local 
authorities  for  the  electrification  oi  their  tramways  the  rate  is  re- 
duced to  1  halfpenny  per  mile,  with  a  minimum  fare  of  t  penny.  In 
Liverpool  and  other  towns  it  has  been  found  possible  to  apply 
this  rale,  or  something  better,  to  all  classes  of  passengers,  but  still 
the  public  arj  asking  for  more. 

"The  question  of  how  far  a  workman  resides  irom  his  work  is  of 
no  moment;  the  important  considerations  arc:  How  many  min- 
utes need  be  occupied  in  covering  the  distance,  and  the  cost  of 
doing  i|.  If  we  accept  the  principle  that  a  wider  distribution  of 
the  inhabitants  in  large  towns  is  desirable,  it  is  important  that 
long  distance  passengers  should  be  specially  considered,  and  that 
they  should  be  carried  to  the  outskirts,  where  land  is  plentiful,  as 
cheaply  and  as  speedily  as  jMissible.  The  cost  is  governed  by  the 
unit  fare,  and  the  speed,  unfortunately,  by  the  Board  of  Trade 
regulation,  which  I  will  deal  with  later. 

"Dealing  with  the  unit  fare,  it  is  reasonable  that  the  short 
distance  rider  in  the  heart  of  the  city  should  pay  relatively  more 
ior  his  ride,  seeing  that  valuable  lime  is  saved  to  him  as  a  result 
of  the  concentration  of  the  cars  from  all  routes  in  the  central  area, 
where  there  is  always  one  at  his  disposal  to  travel  irom  point  to 

IH.  int  in  the  business  rone. 

"It  is  frequently  urged  that  if  a  passenger  can  be  carried  at  the 
rate  of  2  miles  for  I  penny  he  can  be  carried  for  I  mile  at  a  cost  of 
1  halfpenny,  and  there  would  be  weight  in  the  contention  if  it  were 

II.  1t  ior  the  considerations  I  have  referred  to. 

"I  have  gone  carefully  into  the  question  of  the  effect  of  the  in- 
troduction of  a  halfpenny  1-mile  stage  on  the  traffic  receipts  in 
Liverpool  ior  the  purpose  of  arriving  at  a  definite  conclusion  in 
the  matter.  I  caused  a  census  to  be  taken  of  the  distance  traveled 
by  each  passenger  on  a  typical  route  over  a  short  but  (airly 
representative  penod. 

"I  found  that  of  the  total  passengers  traveling  91  per  cent  paid 
penny  fares;  of  this  number  30  per  cent  rode  less  than  l  mile,  and 
jo  per  cent  less  than  1'  j  miles.  Of  the  latter  it  is  fair  to  assume 
that  under  half-mile  stages  at  least  half  the  passengers  in  that 
group  would  take  advantage  of  them  by  walking  to  the  halfpenny 
limit,  and  I  may,  therefore,  reasonably  calculate  that  under 
such  stages  45  per  cent  of  the  present  penny  passengers  would  pay 
haiipenny  fares.  On  my  present  revenue  this  would  mean  a 
diminution  of  over  £84.400  per  annum. 

"The  principal  argument  in  favor  of  halfpenny  lares  is  that  a 


great  number  of  short-distance  passengers  arc  secured  who  would 
not  pay  a  penny  fare.  I  do  not  know  whether  an  accurate  mea-ure 
has  been  obtained  to  substantiate  this  view,  but  as  the  result  of 
my  investigation,  the  figures  prove  that  under  such  reduction  an 
increase  of  40  per  cent,  or  40,000,000  passengers,  would  be  requircu 
to  maintain  the  present  traffic  receipts;  but  having  regard  to  the 
fact  that  a  large  increase  in  the  rolling  stock,  staff  and  main- 
tenance charges  would  be  involved,  it  is  not  unreasonable  to  as- 
sume that  an  increase  in  the  number  of  passengers  carried  of  at 
least  50  per  cent  would  be  necessary  to  counteract  the  falling  off 
in  receipts. 

Having  regard  to  the  fact  that  we  arc  carrying  considerably 
over  1,000,000  passengers  per  track  mile  per  annum  in  a  city,  the 
business  center  of  which  is  on  the  river,  with  300,000  people  on  the 
other  side  who  arc  carried  by  boat,  it  is  exceedingly  unlikely  that 
any  such  increase  could  take  place,  and  the  inevitable  result  would 
be  that  the  long-distance  passenger  could  not  be  given  the  ad- 
vantages which  he  is  allowed  under  the  present  system. 

"I  do  not  advance  any  strong  objection  to  half-mile  halfpenny 
stages,  but  I  am  convinced  that,  if  they  were  introduced,  the  force 
of  public  opinion  would  make  it  impossible  to  resist  the  argument 
that  halfpenny  stages  should  approximate  pro  rata  in  length  to  the 
penny  stages,  and  the  disastrous  results  which  I  have  proved  would 
follow,  and  would  certainly  render  it  necessary  to  increase  the 
fares  very  considerably  on  the  longer  stages.  I  submit  the 
proposition  that  the  unit  fare  and  stage  should  be  fixed,  so  as  to 
secure  that  the  passenger  traveling  to  the  outskirts  of  a  large 
town,  a  distance  of  four  or  five  miles,  can  be  carried  for  a  fare  not 
exceeding  twopence,  and  that  this  cannot  be  done  with  a  half- 
penny-mile unit.  ^  I 

"I  have  earner  pointed  out  that  one  of  the  main  considerations 
in  the  minds  alike  of  business  men  and  workmen  in  selecting  a 
residence  is  the  time  occupied  in  going  to  and  from  his  place  of 
business  or  work  center. 

"Under  the  present  restrictions  imposed  by  the  Board  of  Trade 
one  of  the  great  benefits  of  electric  traction— viz  :  rapid  transit- 
is  very  much  reduced.  I  have  frequently  pointed  out  to  official  in- 
spectors (whose  individual  courtesy  and  consideration  I  gratefully 
acknowledge)  the  unreasonable  limitation  of  speed  oi  electric 
tramcars,  which  are  confined  to  a  definite  track,  with  brake  ap- 
pliances capable  of  bringing  them  to  rest  under  almost  any  con- 
ditions in  alMiut  twice  their  own  length,  to  6  miles,  or  8  miles,  or 
10  miles  per  hour,  whilst  horse-drawn  vehicles,  which  are  entitled 
to  use  any  part  of  the  road,  commonly  travel  at  10  miles  or  13 
miles  an  hour,  ai. 1  "iotor  cars  are  allowed  a  limit  of  14  miles  »»• 
hour;  and  everyone  is  familiar  with  the  cyclist,  who  is  practically 
free  from  all  speed  restrictions 

"What  has  been  very  aptly  described  by  Mr.  Trotter  as  'journal- 
istic sensationism'  has  induced  the  popular  belief  that  electric 
tramcars  are  a  source  of  untold  danger  to  pedestrian  traffic,  and 
has  filled  the  Patent  Office  with  appliances,  generally  wrongly 
designed,  to  prevent  accidents,  which  statistics  have  shown  to  be 
■a  rare  as  to  be  almost  negligible. 

"In  Liverpool,  with  about  5000  cars  running  in  and  out  of  the 
lily  daily,  and  carrying  well  over  101.000,000  of  passengers  per 
annum,  there  were  only  during  last  year  nine  fatalities  directly 
attributable  to  the  running  oi  tramcars,  the  ratio  to  passengers 
carried  being  one  in  11.250,000,  whilst  under  horse  traction,  in 
1H9H,  the  ratio  was  one  in  6.000.000;  and  I  have  no  hesitation  in 
affirming  that  the  comparative  risk  to  pedestrians  has  actually 
been  reduced  by  the  introduction  of  electric  traction,  and  it  cer- 
tainly is  noteworthy  that  as  compared  with  nine  persons  killed  by 
tramcars  in  Liverpool  in  1901 — each  incident  having  a  long  and 
very  often  sensationally  exaggerated  press  notice— thirty  were 
killed  during  the  same  period  by  other  vehicles,  of  which  the  pub- 
lic knew  little  or  nothing,  as  they  were  scarcely  referred  to. 

"As  you  are  all  aware,  the  Board  of  Trade  has  been  approached 
on  the  suhject  of  speed  limitations,  and  I  hope  the  members  of 
this  association  will,  after  discussion,  agree  with  me,  as  a  result  of 
their  experience,  that  a  maximum  limit  of  from  15  miles  to  30 
miles  per  hour  and  a  minimum  of  eight,  excepting  on  crossings, 
curves  and  junctions,  is  safe  and  expedient. 

"The  third  problem,  which  I  think  may  be  usefully  discussed,  is 
the  question  of  -how  best  to  secure  greater  comfort  for  outside 
passengers  in  inclement  weather.  When  electric  traction  was 
introduced  in  Liverpool  it  was  thought  desirable  to  follow  the 
Continental  and  American  practice  of  adopting  single-deck  cars. 
The  two  main  arguments  in  their  favor  were  (first)  that  the  speed 
would  render  outside  traveling  dangerous,  and  (second)  that  too 
much  time  would  be  occupied  in  ascending  or  descending  the 
staircase.  The  first  objection  can  only  apply  to  one-half  of  the 
year,  and  the  second  was  entirely  met  in  Liverpool  by  adopting 
a  staircase  which  enables  conductors  to  refuse  to  stop  the  car 
excepting  to  the  order  of  a  person  actually  on  the  lower  deck,  ai 
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the  staircase  can  be  safely  used  whilst  the  car  is  traveling  at  any 

speed. 

"The  fourth  problem  which  I  shall  submit  for  your  considers- 
lioa,  and  which  I  shall  make  the  last,  having  regard  to  the  limits 
<if  human  patience,  is  how  to  secure  a  full  and  speedy  collection 
Ol  (are*.  I  think  there  is  a  general  consensus  of  opinion  that  the 
box  system  has  failed  ior  the  obvious  reasons,  among  others,  that 
no  voucher  is  given  for  the  (arc,  and  no  system  of  inspection  can 
disclose  whether  a  passenger  has  or  has  not  paid. 

'The  bell  punch  and  tickets,  with  a  proper  system  of  inspection, 
affords  very  great  protection,  but  careful  observation  will  dis- 
close that  a  great  many  fares  are  missed,  due  either  to  the  care- 
lessness or  cupidity  of  conductors  or  passengers. 

"I  have  been  very  much  impressed  with  the  general  honesty  and 
care  displayed  by  the  majority  of  conductors,  but  in  every  large 
body  of  men  there  is  sure  to  be  a  proportion  that  will  take  advan- 
tage, where  possible,  of  any  system,  and  I  have  found,  unfor- 
tunately, that  a  small  section  of  the  public  must  be  placed  in  the 
same  category.  Such  persons  soon  familiarize  themselves  with 
the  methods  oi  open  checking  commonly  in  vogue,  and  manage  to 
evade  them,  and  after  very  careful  consideration  I  came  to  the 
conclusion  that  this  class  of  offense  could  be  best  dealt  with  by 
the  detective  staff  of  the  police,  and  arrangements  were  made  for 
a  number  of  that  body  to  be  placed  upon  tramway  duty.  For 
the  first  few  months  they  applied  themselves  wholly  to  the  tram- 
*v.iy  staff,  with  the  result  that  a  considerable  number  of  arrests 
were  made,  and  convictions  secured,  and  it  was  found  that  the 
fear  of  the  unseen  hand  was  the  strongest  possible  deterrent,  and 
pilfering  by  conductors,  as  far  as  any  evidence  could  be  obtained, 
was  wholly  stamped  out.  and  the  attention  of  the  detective  staff 
was  devoted  to  a  small  but  active  section  of  the  public,  which  was 
known  to  be  evading  its  liabilities  by  very'  many  ingenious 
tm-thods,  with  the  result  that  during  last  year  over  400  persons 
were  summoned  or  arrested,  over  half  that  number  being  for 
avoiding  payment  of  fares. 

"The  effect  has  been  exceedingly  good,  and  has  appreciably  in- 
creased the  revenue;  the  system  is  not  only  highly  effective,  but 
is  very  economical,  as  only  four  men  arc  employed  on  the  work, 
who  arc  changed  frequently  to  avoid  any  disclosure  of  identity, 
the  total  annual  charge  amounting  to  £400,  which  in  Liverpool 
amounts  to  about  £1  per  car  per  annum. 

'Passenger  checking  is  an  important  part  of  tramway  manage- 
ment. It  is  earnestly  hoped  that  a  free  and  general  discussion  will 
follow  upon  the  problems  raised." 

POWER  WORKING  STATION 

BY  A.  f.  C  FELL, 
General  Manager  of  the  Sheinrltl  Corporation  Ttn:»*»ay« 

"In  the  majority  oi  tramway  undertakings  the  tendency  is  to 
start  by  putting  down  a  (tower  station  too  small  to  cope  with 
the  expansion  of  the  scheme  which  invariably  takes  place  imme- 
diately alter  the  routes  are  opened  (or  traffic.  As  corporation 
rate-payers  and  company  shareholders  are  very  loth  to  put  down 
their  money  for  what  they  invariably  call  an  experiment,  it  is 
necessary  for  the  engineer  to  formulate  in  his  own  mind  a  com 
pletc  scheme,  and  then  see  what  is  the  least  he  can  do  with  for  a 
start.  In  all  cases  the  original  power  station  buildings  should  be 
so  designed  that  they  will  form  the  nucleus  for  the  extended 
buildings,  the  ends  being  built  up  in  a  temporary  manner,  so  that 
they  can  be  moved  forward  at  a  very  small  cost  as  extra  plant  is 
installed. 

"In  the  writer's  opinion  it  is  a  mistake  to  itistal  very  large 
generating  sets  for  a  start,  The  sire  of  the  units  should  be  gradu- 
ally increased  as  the  installation  is  extended,  ami  they  should  be 
*o  arranged  that  two-thirds  of  the  plant  installed  will  do  the 
maximum  load.  By  this  means  much  greater  efficiency  can  be 
obtained,  as  large  units  have  not  got  to  be  run  when  the  load  is 
very  light,  and  the  supply  can  at  all  times  be  regulated  to  meet  the 
demand  under  more  efficient  conditions. 

"It  is  important  to  see  in  what  way  manual  labor  in  the  power 
station  can  be  replaced  or  reduced.  In  a  small  station  this  is  not 
a  very  important  matter,  but  in  a  large  station  great  saving  can 
lie  effected.  Automatic  coal  and  ash-conveying  plants,  stokers, 
and  oiling  arrangements  are  the  most  important  items  under  this 
heading. 

"The  next  point  to  consider  is  that  of  uniformity.  This  is  very 
important,  as  it  is  on  this  that  the  question  of  spare  parts  de- 
pends, Wherever  possible  the  wearing  parts  liable  to  require 
frequent  renewal  should  be  made  interchangeable,  and  as  far  as 
possible  uniformity  of  arrangement  should  be  observed.  All  pipes, 
valves  and  connections  to  each  set  should  be  arranged  as  far  as 
possible  on  the  same  plan.  Also  all  switchboards  and  connections 
should  be  arranged  in  this  manner,  so  that  the  attendants  in  the 


power  station  may  be  trained  to  work  like  machines,  it  will  then 
be  found  that  in  a  case  o(  emergency  requiring  prompt  attenton 
the  attendants  have  not  got  to  think,  they  simply  act. 

"Staff.— It  is  necessary  to  have  a  fully  qualified  electrical  en- 
gineer in  charge  of  the  whole  power  station,  and  under  him  shiit 
engineers,  to  actually  run  the  plant.  Until  fairly  recently  the 
question  of  obtaining  properly  trained  electrical  engineers  for  the 
latter  positions  with  a  sufficient  knowledge  of  mechanical  en- 
gineering to  take  charge  of  the  shifts  was  a  difficult  one  A  low 
rate  of  salary  being  offered,  only  very  inexperienced  men  applied, 
and  these,  although  they  might  have  had  a  very  fair  technical 
training,  had  no  actual  combined  electrical  and  mechanical  ex- 
perience, so  that  in  the  majority  of  power  stations  it  has  been 
necessary  to  have  an  additional  foreman  to  look  after  the  more 
purely  mechanical  part  of  the  plant.  Happily-  however,  a  new  type 
of  station  engineer  has  arisen,  via.:  the  marine  engineer  who  has 
given  up  seafaring,  and  has  devoted  a  sufficient  amount  of  time  to 
electrical  engineering  to  be  able  to  deal  with  any  ordinary  prob- 
lem that  may  arise. 

"The  wages  question  is  getting  a  vexed  one  in  power  stations, 
but  up-to-date  machinery  will  gradually  relieve  the  situation.  At 
the  present  time  trades  union  representatives  do  not  appear  to 
realize  the  fact  that  autotnatic  machinery  is  doing  away,  to  a 
great  extent,  with  the  necessity  for  skilled  labor.  For  instance, 
taking  the  question  of  automatic  stokers,  if  these  arc  in  operation, 
it  should  only  be  necessary,  in  a  large  power  station,  to  have  one 
leading  fireman  on  each  shift,  and  a  few  ordinary  laborers  to 
do  any  odd  work  that  may  be  necessary.  Before  adopting  auto- 
matic stokers  it  is  necessary  to  consider  whether  the  interest  on 
the  capital  outlay  and  the  cost  ol  up- keep  and  operating  the 
stokers  will  be  balanced  by  the  reduced  cost  of  labor  and  the 
decrease  in  the  cost  of  coal.  The  first  item  is  not.  but  the  second 
may  be  a  large  item,  as  automatic  stokers  require  careful  attention 
and  fair  treatment  to  make  them  efficient  In  stations  where 
toilers  hav:  been  originally  hand-fired  there  is  naturally  a  very 
strong  prejudice  against  automatic  stokers,  and  they  arc  not, 
sometimes,  used  to  their  best  advantage.  To  get  the  full  ad 
vantage  of  automatic  stokers  it  is.  of  course,  necessary  to  have 
automatic  coal-handling  plant,  as  the  labor  of  placing  the  coal  in 
the  stoker  hoppers  costs  nearly  60  per  cent  of  the  item  (or  hand- 
firing,  in  addition  to  the  time  for  looking  after  the  stokers  and 
driving  gear.  Cheaper  and  smaller  coal  can  be  used  in  automatic 
stokers,  but  it  is  found  that  where  either  forced  or  induced  draught 
is  in  operation  that  a  large  proportion  of  the  smaller  coal  is  carried 
into  the  flues  only  partially  consunnd.  Again,  small  coal  invari- 
ably contains  a  greater  percentage  of  non-combustible  material, 
so  that  what  is  saved  in  first  cost  is  spent  in  carriage  and  handling 
this  matter  bcth  before  and  after  it  has  passed  through  the  fires. 
It  is  a  quistion  as  to  whether  it  is  advisable  to  use  washed  coal, 
as  unless  the  coal  has  an  exceptionally  high  calorific  value,  the 
effective  heating  capacity  is  irrcatly  reduced  by  having  to  evapo- 
rate so  much  water  out  of  the  coal.  The  writer  would  strongly 
recommend  the  use  of  washed  coal  if  coal  merchants  would  only 
charge  (or  the  quantity  of  coal  weighed  out  to  the  boilers  after  it 
has  been  stored  in  the  coal  bunkers  in  the  boiler  house  for  at  least 
forty-eight  hours. 

"Oil  Separators —Extracting  the  oil  from  the  exhaust  steam 
front  the  engines,  so  that  the  water  from  the  condensers  may  be 
again  fed  into  the  boilers,  is  of  vital  importance,  as  a  small  pro- 
portion o(  oil  will  often  cause  very  serious  trouble  in  the  boilers. 
The  oil  forms  a  deposit,  and  it  is  quite  possible  that  this  may 
cause  a  collapse  in  the  crown  of  the  boiler,  a*  a  non-conducting 
film  is  formed  on  the  plates,  and  they  may  become  red-hot.  There 
are  numerous  chemical-methods  of  dealing  with  this  matter,  hut 
they  are  all  somewhat  complicated,  and  require  very  careful  at- 
tention. Filters  for  taking  the  oil  out  of  the  feed  water  are  prac- 
tically useless,  as  a  large  proportion  of  the  oil  forms  an  emulsion 
with  the  water,  and  passes  through  the  filtering  medium,  and  it 
does  not  separate  until  it  comes  into  contact  with  the  heating 
surface  of  the  boiler.  One  of  the  simplest  and  best  methods  of 
denting  with  this  question  is  by  using  a  separator,  consisting  of  a 
large  tank  placed  in  series  with  the  main  exhaust  pipe.  This  tank 
should  be  of  sufficient  capacity  to  sufficiently  reduce  the  velocity 
of  the  steam,  so  that  all  solid  particles  of  oil  and  water  will  sepa- 
rate out  and  drop  into  the  bottom  of  the  tank.  To  assist  the 
separation,  baffle  plates,  formed  of  angle  iron,  should  be  placed  in 
the  tank.  The  oil  and  water  in  the  bottom  of  the  tank  is  drawn 
off  by  means  of  a  pump,  and  only  the  dry  steam  is  allowed  to  pass 
away  to  the  condenser.  The  only  difficulty  in  connection  with  this 
matter  is  that  if  the  steam  is  exhausted  at  a  very  high  temperature 
it  is  necessary  to  use  a  fine  cold  water  spray  in  the  tank  to  reduce 
the  temperature,  otherwise  a  (airly  large  proportion  of  oil  would 
pass  away  into  the  condenser  in  a  state  of  vapor. 

The  following  table  gives  a  few  figures  showing  the  growth  of 
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the  Sheffield  Power  Station.  giving  the  number  o(  ur.its  generated, 
and  the  cost  per  unit  for  each  half-year  durinK  which  the  electric 
tramway  system  has  been  in  operation  It  will  be  noted  that  the 
eon  of  power  per  passenger  tarried  has  been  fairly  uniform.  The 
increase  durinK  the  period  from  Dec.  25.  1K00,  to  March  25,  1900, 
wa>  due  to  the  difficulties  experienced  with  snow  on  the  tracks. 
It  will  be  seen  throughout  that  the  cost  oi  power  per  passenger 
is  slightly  mure  in  the  winter  than  in  the  summer: 
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BRAKES  FOR  TRAMCARS. 
BY  C  J.  SPENCER, 
funeral  Manager  of  Ibc  Bradford  Coriwralion  Tram»ay» 
"The  brake  question  is.  perhaps,  one  of  the  most  important 
problems  with  which  tramway  managers  and  engineers  have  to 
deal,  and  I  respectfully  use  this  plea  for  venturing  to  trespass  on 
the  valuable  time  and  good  nature  of  lliis  assembly  with  a  sub- 
jtct  that  may  be  considered  somewhat  hackneyed. 

"A  standard  brake  equipment  for  all  conditions  and  circum- 
stances cannot,  I  venture  to  say,  be  at  the  present  time  admitted 
as  possible  or  desirable,  though  I  certainly  think  that  something 
Could  he  done  in  the  way  of  settling  the  vexed  question  of  what 


of  any  description.  The  great  disadvantage  of  all  brakes  ol  the 
tormer  class,  which,  in  iulure,  1  will  call  wheel  brakes,'  is  that 
their  maximum  retarding  effort  is  attained  when  the  skidding 
point  has  been  reached.  Leaving  sand  out  oi  the  question  for  the 
moment,  the  skidding  point  of  car  wheels  under  certain  con- 
ditions is  comparatively  low,.with  the  result  that  a  wheel  brake  on 
very  greasy  and  slippery  metals  (by  no  means  an  uncommon  oc- 
currence on  most  lines  J  becomes  next  door  to  useless  in  retarding 
the  speed  of  a  car. 

'  Sanding  the  track  from  the  car  (thus  increasing  the  tractive 
effort)  is  looked  upon  as  a  remedy,  and  so  far  as  it  goes  is  cer- 
tainly effectual.  Given  a  perfect  driver  (a  very  rare  commodity) 
it  may  be  considered  satisfactory.  Unfortunately  the  average 
tramcar  driver  is  very  much  like  his  iellow  man.  by  no  means 
a  perfect  individual,  and  the  less  he  is  counted  upon  the  better. 
An  empty  sand-box  or  a  choked  sand-pipe  accounts  lor  many 
street  car  accidents. 

"The  iailurc  of  a  brake  to  act  when  applied  does  not  always  have 
the  same  result.  It  may  be  over-running  a  stopping  place  on  a 
level  track,  or  disaster  on  a  steep  grade.  li,  therefore,  it  is  pos- 
sible to  operate  brakes( without  danger  of  skidding  the  wheels,  then 
I  submit  that  it  is  desirable,  that  is.  of  course,  providing  that  a  cor  - 
responding  disadvantage  of  equal  magnitude  is  not  introduced. 
The  slipper  or  track  brake  is  essentially  designed  to  overcome  this 
trouble  of  skidding  wheels  by  applying  the  brake-shoe  direct  to 
the  track  instead  of  to  the  periphery  of  the  car  wheel.  At  first 
sight  it  would  appear  that  no  possible  advantage  could  Ik  gained 
by  so  doing. 

"A  skidding  wheel  and  a  sliding  shoe  arc  certainly  one  and  the 
same  thing,  and  no  matter  what  sort  of  levers  are  designed  to  push 
down  the  shoe  onto  the  track,  the  effective  pressure  on  the  shoe 
is  limited  to  the  weight  of  the  car. 

'The  question  therefore  arises,  is  it  new  weight  that  is  brought 
to  bear  on  the  slipper  shoe,  or  is  it  simply  transferred  Irom  the 
weight  already  in  the  car  wheels?  The  answer  is  simple,  for  what- 
ever downward  pressure  there  is  on  the  shoe  it  must  have  been 
taken  off  the  wheels. 

"However,  whilst  it  is  not  practicable  to  change  the  material 
from  which  car  wheels  arc  made,  and  to  employ  some  substance 
with  a  higher  coefficient  of  friction,  it  is  possible  to  construct  the 
slipper  brake-shoe  from  some  such  material,  thus  obtaining  a 
greater  retarding  effort  for  the  same  weight. 

"For  the  purpose  of  rinding  out  exactly  what  does  actually  take 
place.  I  have  made  certain  tests  and  trials  with  the  brake  cquip- 


CHART  NO.  I — DIAGRAM 

type  or  design  01  brake  is  applicable  and  advisable  for  given  con- 
ditions. 

"Local  conditions  may  be  broadly  divided  into  two  classes 
Towns  with  heavy  grades,  and  towns  without  grades  greater  than 
one  in  twenty.    Brakes  may  also  be  roughly  divided  similarly; 

(1)  "Brakes  which  retard  by  applying  friction  between  the  car 
in  motion  and  the  stationary  roadway,  using  the  car  wheels,  and 
possibly  the  axles  and  gearing  as  intermediate  links. 

(2)  "Brakes  which  are  direct  acting,  in  the  sense  that  they  are 
designed  to  create  friction  between  the  moving  car  and  the  per- 
manent w;n-  oi  roadway,  without  intermediate  connection  or  links 


OF  HAND  BRAKK  TKSTS 

mcnts  on  an  ordinary  single  truck,  fifty-two  passenger  car,  at 
Bradiord. 

"The  hand  brake  was  the  standard  Pcckham  form,  the  electric 
rheostalic  brake  of  the  ordinary  type,  and  slipper  brake 
of  mechanical  construction  applied  by  a  hand  wheel  on  the  car 
platform,  driving  through  bevel  gear  a  horizontal  thread  into  a 
nut  fixed  to  the  pull  rod  of  the  slipper  brake  gear  on  the  truck. 
The  tests  were  conducted  on  a  level  track  with  a  wet  rail.  The  car 
was  drawn  by  two  ordinary  cars  through  a  dynamometer  draw 
bar.  A  second  dynamometer  was  connected  to  the  pull  rod  of  the 
slipper  brake,  from  which  readings  the  downward  thrust  of  the 
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wooden  slipper  block  against  the  tramway  rail  was  calculated. 
The  downward  thrust,  and,  consequently,  the  retarding  effort  of 
the  slipper,  will  probably  be  considered  low,  compared  with  the 
hand  brake.  After  considerable  experience,  however,  1  rind  in 
Bradford  that  the  retarding  effort  is  quite  sufficient  to  control  and 
Mop  cars  on  gradients,  used  in  conjunction  with  the  hand  brake, 
varying  from  one  in  twenty  to  one  in  ten,  under  all  conditions, 
without  the  use  of  sand.  I  further  find  that  in  practice  the  wet  rail 
is  the  worst  rail  for  the  wood-block  slipper  brake,  whereas,  as  is 
well  known,  car  wheels  bite  almost  as  well  on  a  wet  rail  as  on  a 
perfectly  dry  rail.  The  curves  are  almost  self-explanatory,  and 
will,  I  hope,  provide  useful  data,  and  throw  new  tight  on  the  brake 
question  in  this  special  phase. 

"Examining  Chart  No.  i,  it  will  be  noted  that  'A' — namely,  the 
frictional  pull,  plus  gravity — averages  about  850  lbs.  at  half-speed 
(I  found  it  impossible  to  get  reliable  readings  at  full  speed 


A  maximum  retarding  effort  was  obtained  with  a  slipper  and  a 
hand  brake  Combination,  when,  with  a  downward  pressure  on  the 
rails  of  3150  lbs.,  and  with  the  hand  brake  applied  to  obtain  a 
maximum  braking  effort,  a  total  friction  of  3J0O  lbs.,  less  850  lbs., 
equal  to  2450  lbs.  actual,  was  obtained,  thus  showing  an  advantage 
of  400  lbs.  over  the  hand  brake  alone. 

"Were  it  not  for  the  fact  that  the  slipper  brake  takes  a  certain 
amount  of  weight  off  the  car  wheels,  the  combined  effect  of  the 
brakes  would  actually  have  been  2050.  plus  650,  equal  to  2700  lbs. 

"From  the  above  figures  the  true  value  of  the  slipper  as  a  factor 
in  the  retarding  effect  of  the  brake  equipment  may  be  deduced 
under  the  worst  conditions  (for  the  slipper),  namely,  a  wet  rail. 

"Unfortunately,  time  did  not  permit  me  to  make  further  tests 
with  a  dry  and  with  a  greasy  rail,  respectively. 

"I  find,  however,  from  experience,  that  a  greasy  rail  cannot 
exist  on  steep  grades  where  the  slipper  is  in  constant  use.  as  the 


on  the  draw-bar  dynamometer  due  to  jolting),  so  that  850  lbs. 
must  be  taken  from  the  retarding  effort  reading  in  the  brake 
tests  to  obtain  the  true  friction  value  of  each  brake  and  com- 
bination of  brakes. 

"Half  and  full  speed  arc.  I  am  afraid,  vague  terms,  and  may 
mean  anything  or  nothing;  but  as  they  arc  to  be  used  only  in  their 
relative  sense,  they  will  serve  their  purpose.  The  uneven  nature 
of  "A'  is  due  to  the  jolting  between  the  two  cars. 

"In  curves  'B'  and  'C  the  readings  are  steadier,  due  to  higher 
tension  on  the  draw  bar  couplings.  At  half-speed  the  hand  brake 
was  applied  gradually,  until  a  maximum  was  reached  of  3900  lbs  , 
less  850  lbs.,  equal  to  an  actual  maximum  effort  of  2050  lbs.  on  a 
wet  rail.  A  little  more  tension  was  applied  to  the  periphery  of 
the  wheels,  locking  them  and  causing  them  to  skid,  thus  dropping 
the  friction  from  2050  lbs.  to  2450  lbs.,  minus  850  lbs.,  equal  to 
irioo  lbs.  actual. 

"  'C  shows  the  reduced  friction  at  higher  speeds,  and  the  effect 
of  locking  the  wheels. 

"Chart  No.  a  shows  an  interesting  relationship  between  down- 
ward thrust  of  slipper  shoes  and  retarding  effort  on  a  wet  rail. 


rail  is  kept  free  from  slime  and  dirt  by  the  cun>tant  cleaning  action 
of  the  wooden  slipper  blocks. 

"The  mechanical  lever  slipper  brake  is,  in  my  opinion,  useful 
<<nly  as  an  auxiliary  brake  in  descending  grades,  and  not  as  a 
Sep4rat<  working  or  emergency  brake. 

"My  actual  experience  with  slipper  brakes  is  limited  to  me- 
chanical designs,  and  1  cannot,  therefore,  speak  with  certainty 
about  power  slipper  brakes. 

"I  believe  that  compressed-air  slippers  are  in  successful  opera- 
tion in  some  towns,  and  I  should  be  very  glad  to  compare  notes 
with  tramway  engineers  operating  power  slippers. 

"With  large,  heavy  cars  power  brakes,  both  wheel  and  slipper, 
arc  necessary,  but  it  appears  to  me  very  desirable  that  they  should 
each  be  fitted  with  hand  gear,  in  case  of  failure  of  the  power  at 
critical  times.  For  example,  a  driver  may  have  descended  a  cer- 
tain heavy  grade  090  times  safely  with  a  power  slipper  brake,  and 
on  the  toooth  time  something  may  happen  to  prevent  the  efficient 
working  of  the  compressing  plant 

"If  it  were  possible  to  hold  the  brakes  on  by  mechanical  means, 
all  danger  would  be  averted. 
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"It  seems  to  me,  therefore,  that  it  would  be  a  good  thing  to 
work  ordinary  mechanical  geared  brakes  with  power,  leaving  the 
hand  gear  pn  the  car  platform,  as  at  present,  for  use  in  cases  of 
power  failure. 

"The  electromagnetic  slipper  brake  seems  to  overcome  many 
disadvantages  inherent  in  the  ordinary  slipper  brake. 

"The  downward  thrust  on  the  slipper  blocks  can  be  carried  to  a 
dangerous  point— namely,  until  sufficient  weight  is  not  left  on  the 
car  wheels  to  keep  their  flanges  in  the  grooves  of  the  rail. 

"With  the  electromagnetic  brake,  (his  is  not  altered,  as  the 
brake  is  applied.  In  towns  where  the  grades  are  sufficiently  easy 
to  allow  the  wheel  -brake  to  control  the  car  under  any  conditions, 
I  should  consider  the  electromagnetic  brake  admirable  as  a  non- 
wheel  skidding  quick-service  stop  brake. 

"Where,  however,  the  grades  are  heavy  and  dangerous,  and  a 
failure  of  the  slipper  brake  would  mean  a  runaway  car,  I  think  I 
would  prefer  to  pin  my  faith  to  a  simple  mechanical  slipper, 
worked  ordinarily  by  power,  if  desired,  and  not  to  a  brake  liable 
to  derangement  by  a  shorted  armature  or  a  faulty  cable. 

"I  am  afraid  that  my  matter  is  somewhat  crude  and  decidedly 
unorthodox,  but  I  hope  that  the  data  may  be  of  use  In  some  mem- 
bers of  the  tramway 


NOTES  REGARDING  PRACTICE  ON  SOME  AMERICAN 
TRAMWAY  SYSTEMS 
IIY  J  It.  HAMILTON. 
Uenctal  Manager.  Lerda  Cor|K.r«tit>n  Trim. ay. 

"Our  worthy  and  most  energetic  secretary  has  insisted  on  my 
giving  these  disjointed  remarks  a  title.  Well,  there  is  no  use  in 
our  having  a  secretary  ii  we  do  not  obey  him,  and.  consequently. 
I  have  dignified  my  observations  of  a  private  holiday  trip  across 
the  Atlantic  with  a  title,  taking  care,  however,  that  it  was  suf- 
ficiently comprehensive  as  to  enable  me  to  range  over  all  the  sub- 
jects which  call  for  so  much  of  our  time  and  attention  on  this  side 
of  the  ledger.  In  drawing  our  attention  to  this  group  of  headings, 
of  which  most  are  sufficiently  important  to  have  required  your  sole 
consideration,  I  do  so  more  with  the  intention  of  giving  point  to 
general  interchange  of  opinions  than  in  the  hope  of  being  able  to 
offer  you  any  new  views.  Indeed,  the  inception  of  the  paper  was 
primarily  intended  more  for  the  purpose  of  giving  you  a  brief 
epitome  of  some  of  the  salient  features  which  a  hurried  tour  over 
the  principal  tramway  undertakings  in  the  Eastern  half  of  the 
United  States  enabled  me  to  make  during  the  month  of  April  last. 
At  that  tune  I  found  myself  in  the,  to  me.  unusual  position  of 
being  able  to  snatch  four  or  five  weeks'  holiday,  and  having  during 
the  preceding  two  and  a  half  years  had  sonic  experience  of  the 
costs  and  difficulties  which  are  met  by  everyone  in  the  operation 
of  electric  traction,  I  iell  that  pleasure  and  information  could  be 
combined  in  a  visit  to  those  cities  which  had  so  many  years' 
longer  experience  of  this  lorm  of  traction  than  the  majority  of 
us  have  had  on  this  side.  Through  the  kind  offices  of  friends  in 
New  York  I  was  enabled  to  present  introductions  to  the  managers 
of  all  the  principal  system,  in  the  cities  which  I  visited,  and  was 
received  with  a  frank  kindness  and  courtesy  which  seems  charac- 
teristic of  our  brethren  on  the  other  side.  Everywhere  the  utmost 
attention  and  opportunity  for  gaining  information  was  afforded, 
and  I  desire  to  record  my  heartfelt  appreciation  of  the  hospitality 
anil  desire  to  show  everything  and  answer  any  query  which  was 
shown  to  me  by  everyone.  The  time  at  my  disposal,  about  twenty 
days,  enabled  me  to  visit  and  learn  something  of  the  systems  in  the 
following  towns:  New  York,  Brooklyn,  Boston,  Buffalo,  Toronto, 
Detroit.  Cleveland.  Pittsburgh.  Washington,  Baltimore,  Philadel- 
phia and  New  Jersey.  Whilst  the  principal  object  of  my  visit  was 
generally  looking  over  the  organization  and  method)  of  manage- 
ment to  obtain  information  on  (1)  track  maintenance  (2),  care  of 
equipment  (3),  interchange  of  traffic  and  (4)  power  station  labor, 
I  did  not  confine  myself  to  these  subjects,  but  was  prepared,  when 
time  permitted,  to  examine  transportation  arrangements  and  the 
various  items  under  general  expenses,  from  the  salary  of  vice- 
president,  or  general  manager,  downwards.  In  fact,  if  I  may  put 
it  colloquially,  I  had  a  general  look  round. 

TRACK  MAINTENANt  E 

"The  difference  in  the  surface  appearance  of  track  in  this 
country  and  the  United  States  will  be  familiar  to  you  all  Whilst 
in  many  cities  the  track  seems  to  be  kept  in  admirable  order,  there 
are  still  a  large  number  in  which  the  track  in  many  parts  is  in  a  very 
bad  state  of  repair,  loose  joints  and  worn  rails  being  quite  com- 
mon. This  is,  I  think,  largely  owing  to  the  fact  that  only  recently 
consolidations  have  taken  place,  by  which  a  number  of  companies 
have  been  grouped  into  one.  Probably  foreseeing  this  has  been 
likely  to  take  place,  the  former  owners  have  not  maintained  the 
track  in  first-class  condition.  In  this  connection  I  may  state  that 
the  paving,  where  that  is  done,  is  frequently  in  a  state  which  no 


public  authority  in  this  country  would  tolerate.  The  most 
economical  and  efficient  methods  of  repairing  track  is  a  question 
which  is  necessarily  being  seriously  considered  at  the  present  time 
by  every  street  railway  manager  upon  whom  I  called.  Owing  to 
my  visit  having  taken  place  early  in  April,  which  is  immediately 
alter  the  winter  is  over,  I  had  not  an  opportunity  of  seeing  any 
joint  repairing  in  process.  Briefly,  there  are  four  methods  of 
performing  this  work,  which  were  referred  to. 

CAST  WELDED  JOINTS 
"In  one  city  I  had  the  opportunity  of  seeing  some  track  which 
had  been  done  on  this  system,  and,  after  two  years'  wear,  it  seems 
on  the  surface  to  be  fairly  good.  There  is  no  doubt  that  some 
weldings  which  had  been  performed  when  the  method  was  first 
experimented  with  had  not  proved  quite  satisfactory,  but  improved 
methods  are  now  being  adopted,  which,  it  is  hoped,  will  result  in 
more  perfect  joints  being  formed.  These  facts,  no  doubt,  account 
fur  the  varying  opinion,,  expressed  to  me  by  responsible  managers 

ELECTRIC  WELDING 
"This  foffll  of  welding  joints  has  been  adopted  in  several  cities, 
and  in  Buffalo  I  had  an  opportunity  of  seeing  a  very  considerable 
quantity,  as  they  have  over  30.000  joints  distributed  over  too  miles 
of  track.  In  a  recent  communication  from  Mr.  T.  E.  Mitten,  the 
general  manager,  he  says  this  method  of  welding  has  been  very 
satisfactory  indeed.  The  number  of  broken  joints  since  the  con- 
tractors removed  their  welding  plant  has  been  about  1  per  cent. 
The  welding  heat  is  so  concentrated  in  the  web  of  the  rail  that 
the  steel  in  the  head  is  not  affected.  The  electrical  engineer  states 
that  the  electrical  return  has  been  very  much  increased.  There 
can  be  no  question  but  that,  barring  broken  joints,  the  efficiency 
of  the  joint  as  to  conductivity  is  all  that  can  be  required.  The 
disadvantages  of  the  joints  are.  the  increased  time  that  tracks  in 
process  of  reconstruction  or  welding  are  out  of  service;  an  electric 
welding  plant  occupies  the  track,  or  a  considerable  portion  of  it, 
night  and  day,  until  the  welding  is  completed.  If  the  tramway 
company  has  not  an  electric-welding  plant  of  its  own,  the  cutting 
in  of  broken  joints  is  an  expensive  matter.  Broken  joints  can  be 
rewelded  at  a  small  cost,  but  if  cut  out,  and  a  short  piece  of  rail 
inserted,  it  becomes  expensive.  The  feeling  has  been  with  this 
company,  alter  three  years  experience,  that  any  new  girder  rail 
constructed  should  have  the  joints  electrically  welded.  Arrange- 
ments had  just  been  completed  for  laying  a  considerable  portion 
of  new  track  during  the  present  summer,  and  this  was  all  to  be 
electrically  welded.  Certain  precautions  arc  required  in  preparing 
the  rails  for  welding,  and  when  these  are  observed  they  are 
quite  satisfied  that  this  low  percentage  of  breakages  will 
be  reduced.  It  is  estimated  that  the  cost  per  joint  will  be 
about  £  I.  Speaking  generally,  those  who  have  had  experience  of 
electric  welding  were  very  favorable  to  this  method,  and  it  was 
considered  that  when  the  improvements  in  the  methods  of  prepar- 
ing the  rails  are  observed  in  operation,  that  electrically-welded 
joints  on  tracks  of  not  less  than  one  in  sixteen  grade  would 
become  largely  used.  One  experienced  manager  was  of  opinion 
that  when  the  grade  was  less  than  this  the  weight  would  tend  to 
lessen  the  advantages  of  the  welding. 

CONTINUOUS  RAIL  JOINTS 
"In  Detroit  this  method  of  repairing  joints  is  being  largely  used, 
and  I  saw  a  considerable  portion  of  track  in  fair  order  which  had 
been  well  worn  before  being  repaired  in  this  fashion.  This  form 
of  continuous  joint  is  supplied  by  the  Continuous  Rail  Joint  Com- 
pany, of  Newark.  N.  J,,  and  I  must  rvfer  you  to  them  for  particu- 
lars. In  cases  where  joints  have  become  worn  down  and  afterward 
repaired  by  continuous  joint,  it  was  necessary  to  grind  down  the 
r.-n!  so  a,  :.,  taper  >■::  the  worn  portion  Ibis  was  done  by  an 
electric  grinder,  and  when  the  joint  is  stiffened  up,  lessens  the  jolt, 
and  tends  to  present  it  coming  loose  again.  In  Philadelphia  I  had 
an  opportunity,  by  the  courtesy  of  Mr.  Twining,  the  chief  en- 
gineer, of  seeing  a  form  of  joint  repairing  which  he  is  presently 
experimenting  with.  As  a  full  account  of  it  is  given  in  the  Street 
Railway  Joihnm.  of  this  year,  I  need  not  describe  it  beyond 
saying  that  those  responsible  for  it  arc  highly  satisfied  with  the 
result  of  their  experiments  so  far,  and  arc.  indeed,  quite  satisfied 
that  they  will  be  able  by  this  means  to  repair  a  large  portion  of 
the  track  as  well  as  probably  adopt  it  when  laying  new  track. 
Whilst  speaking  on  this  subject,  I  may  stale  that  in  Leeds  an 
experiment  has  been  made  of  welding  two  joints  in  a  new  piece 
of  track,  which  is  just  about  to  be  run  over,  by  means  of  a  chemical 
preparation  which  fuses  the  metal.  I  had  not  an  opportunity  of 
being  present  when  the  process  was  being  gone  through,  but  - 
have  since  inspected  the  joint,  and  on  the  surface  it  appears  to  be 
perfectly  solid.  Should  it  prove  satisfactory  it  seems  to  me  to  be 
a  very  handy  method  of  repairing  old  or  welding  new  joints.  Of 
the  importance  of  this  class  of  work  I  do  not  need  to  speak  to  the 
practical  Rcntlcmen  I  see  present.    In  my  opinion  it  will  within 
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the  next  few  years  form  a  matter  for  serious  consideration  in  many 
cities  in  which,  up  to  the  present,  owing  to  the  track  being  newly 
laid,  it  has  not  been  necessary  to  go  into  the  question. 

CARE  OF  CAR  EQUIPMENT 
"This  was  a  subject  to  which  in  every  place  I  gave  a  considcr- 
able  amount  o(  attention,  as  it  is  one  which  I  felt  it  likely  that 
much  valuable  information  as  the  result  of  long  experience 
might  be  obtained.    In  many  points  the  practice  of  the  different 
rolling  stock  superintendents  was  very  much  opposed.    In  sonic 
cities  they  were  of  the  opinion  that  equipments  should  be  ex- 
amined every  three  or  four  days,  and  overhauled  certainly  not 
more  than  every  two  months,  whilst  in  other  cities  they  were  quite 
prepared  to  merely  inspect  them  once  a  week,  and  overhaul  them 
only  when  the  armature  bearings  required  renewal.  Speaking 
generally,  about  one  man  to  every  seven  cars  is  the  custom. 
Nearly  everywhere  the  cars  are  brought  from  the  different  depots 
to  a  central  point  for  everything  but  the  most  elementary  repairs. 
There  is  no  doubt  that  the  very  most  is  got  out  of  the  plant  they 
possess,  and  in  some  oi  the  very  largest  systems  practically  no 
spare  cars  are  allowed,  so  that  in  the  rush  hours  every  car  may  be 
on  the  route,  except  those  undergoing  a  large  repair.    Very  close 
and  accurate  account  is  kept  of  repair  works  done  by  each  man, 
and  thus  bad  work  is  easily  traced  lo  the  repairer.  Everywhere 
in  the  car  repair  shops  the  utmost  attention  is  given  to  the  use  of 
labor-saving  appliances,  alike  in  wood  and  iron-working  ma- 
chinery.   The  comfort  and  convenience  of  those  employed  are 
exceedingly  well  cared  for  by  the  provision  of  light,  airy  mess- 
rooms  and  lockers  for  keeping  clothes.    The  varieties  of  equip 
ments  in  use  vary  from  the  very  earliest  to  the  most  modern,  and 
the  ingenuity  and  patience  of  the  car  works"  managers  are  taxed 
to  the  uttermost  to  keep  the  plant  (much  of  which  is  now  prac- 
tically obsolete)  in  working  order.   The  result  is  that  a  very  con- 
siderable staff  for  electrical  repairs  has  to  be  maintained.    In  the 
majority  of  cities  this  work  is  done  by  the  piece,  and  very  satis- 
factorily.  In  Brooklyn  all  the  overhauling  work  on  trucks  is  like- 
wise carried  out  on  stated  terms.   The  jobs  arc  divided  into  seven: 
I,  Overhead  truck  frame;  2,  Overhauling  and  taking  out  and  re- 
placing wheels,  so  much  for  each  pair,  single  truck;  3.  Taking  out 
and  replacing  pony  wheels  of  double   truck;  4,  Overhauling 
motor  and  replacing  armature  and  fields;  5,  Replacing  brake 
beam;  6,  Replacing  shoe-brake;  7,  Replacing  journal  box.  The 
prices  paid  arc.   For  overhauling  truck,  about  $2;  lor  overhauling 
motors,  $1;  replacing  wheels,  50  cents:  replacing  pony  wheels,  30 
cents;  replacing  brake  beams,  40  cents;  replacing  brake  shoes,  60 
cents.   Of  course  closer  inspection  as  to  the  quality  of  the  work  is 
required  than  if  the  work  was  done  on  time,  but,  on  the  whole,  1 
am  satisfied  that  it  is  the  most  economical  method.    In  many  of 
the  larger  cities  the  trolley  wheels  and  all  overhead  material, 
except  trolley  wire  and  spans,  is  made  by  the  operating  company 
from  their  old  material,  and  everywhere  the  very  closest  attention 
is  paid  to  the  avoidance  of  leakage  on  scrap,  and  to  getting  the 
contracted  amount  of  wear  from  wheels  and  other  purchased 
parts.    I  must  confess  I  was  much  disappointed  with  the  outside 
finish  of  the  average  street  car.   The  inside  is  quite  up  to  practice 
here,  but  the  outside  is  neither  so  highly  painted  and  varnished, 
nor  are  they  kept  so  clean  as  we  keep  thtm.    In  fact,  it  is  only 
customary  in  most  places  lo  wash  them,  and  that  with  water,  once 
a  week.    The  msides.  however,  arc  kept  very  clean,  being  swept 
out  every  night  and  disinfected.    In  this  connection  I  may  say 
that  everywhere  there  is  the  most  scrupulous  observance  by  pas- 
sengers of  the  spitting  prohibition.    How  much  this  restraint  may 
be  due  to  the  boldy-printed  notice  of  a  fine  of  $500,  which  is  put 
up  in  every  car.  I  cannot,  of  course,  say.   Generally  speaking,  the 
arrangement  for  repair  and  maintenance  of  overhead  lines  arc  the 
same  as  here:  but  in  Detroit  I  had  an  opportunity  of  seeing  their 
organiration,  which  seemed  very  perfect.    By  arrangement,  when- 
ever a  fire  alarm  in  any  part  of  the  city  is  rung,  it  signals,  in  ad- 
dition to  the  fire  station,  the  emergency  depot  of  the  tramways, 
the  offices  of  the  various  newspapers  and  the  police  department. 
Whenever  the  call  is  within  a  half-mile  circle  of  the  center  of  the 
city,  the  wagon  goes  out  at  once.    When  the  call  is  beyond  that 
they  await  the  summons  of  the  division  superintendent.  Each 
wagon,  in  addition  lo  ordinary  jacks,  etc..  carries  two  cross  overs, 
which  can  be  laid  in  three  minutes  each. 

POWER  STATIONS 
"As  much  of  the  station  apparatus  for  producing  direct  cur- 
rent has  been  in  operation  for  a  period  of  from  eight  to  ten  year*, 
during  which  practice  has  varied  considerably,  it  was  extremely 
difficult  to  get  anything  like  standard  practice  wilh  regard  to  the 
number  of  attendants  who  were  required  for  the  work.  Generally 
speaking,  however,  the  intention  seems  to  be  to  adopt  the  three- 
phase  system  at  a  more  or  less  early  date,  and  in  doing  $0  it  will 
be  necessary  for  the  various  companies  to  very  considerably 


modify  their  present  power  station  practice,  and  to  scrap  large 
quantities  of  their  generating  plant.  In  most  of  these  cities  the 
early  practice  of  carrying  the  feeders  upen  poles  is  still  main- 
tained, but  in  Baltimore  they  arc  presently  transferring  these  to 
conduits,  and  in  Philadelphia  this  has  already  been  completed.  At 
the  present  time  1  may,  therefore,  say  that  the  power  station 
practice  is  in  a  state  of  transition,  and  that  a  visitor,  two  years 
hence,  will  probably  find  alternating  current  being  generated  in 
most  of  the  large  cities.  In  New  York,  as  I  have  said,  this  system 
of  generation  and  distribution  has  already  been  adopted,  with  the 
happiest  results.  Eleven  engines  are  at  present  in  operation,  and 
a  more  compact,  economically-operated  station  it  is  impossible  to 
find. 

TRANSPORTATION 
"1  think  there  is  only  one  other  point  to  which  I  wish  to  refer, 
and  that  comes  under  the  heading  oi  'Transportation.'  It  is  the 
method  which  obtains  in  many  cities  of  arranging  the  duties  of 
the  motorman  and  conductor.  In  almost  every  case  the  route  is 
arranged  to  touch  at  some  point,  preferably  the  terminus,  the 
car  depot  or  an  office  where  the  cash  for  the  run  is  paid  in.  Suf- 
ficient running  time  to  perform  the  journey  is  allowed,  but  no 
lying  time;  they  simply  turn  toe  car  round  and  proceed  with  the 
journey.  When,  however,  they  reach  the  point  at  which  the 
money  is  paid  in,  ii  the  journey  is  sufficiently  long  (say  two 
hours),  they  step  off  the  car,  and  a  motorman  and  conductor,  who 
are  in  waning,  immediately  proceed  with  it  for  another  journey. 
It  the  round  journey  is  shorter  than  indicated,  they  may  do  two 
round  trips.  Those  men  leaving  the  car  are  allowed  about  five  min- 
utes, or  as  the  service  may  be  arranged,  and  take  up  the  car  which 
is  then  due.  This  goes  on  until  the  time  for  which  the  meal  hour  is 
arranged,  when  they  stop  off  for.  say,  an  hour,  and  then  take  up 
the  car  due  at  that  time.  By  this  means  the  maximum  amount 
of  service  is  obtained  from  the  running  plant,  and  employees  arc 
allowed  sufficient  time  to  get  off,  and  it  is  possible  to  arrange 
for  the  meal  hours  at  the  best  limes.  The  men  are  usually  paid 
by  the  hour,  and  in  conjunction  with  this  system  it  is  easily  pos- 
sible to  divert  traffic  in  any  direction,  and  to  supply  a  sodden 
demand,  without  upsetting  a  rigid  system  oi  relief,  whilst  keeping, 
by  means  of  trip  sheets  or  way  bills,  a  perfect  record  of  the  work 
done.  It  is  exceedingly  difficult  in  the  time  at  my  disposal  lo  fully 
explain  this  matter,  but  I  shall  be  glad  to  go  more  completely  into 
the  question,  should  anyone  present  wish  me  to  do  so.  With 
regard  to  speeds,  I  am  of  opinion  that  the  maximum  speeds  be- 
tween the  stops  in  cilies  is  not  greater  in  most  American  cities 
than  it  is  here,  but  a  higher  average  speed  is  obtained  by  the 
acceleration  from  a  slop  being  quicker  performed.  Indeed,  this  is 
a  marked  feature  in  street  work— no  sooner  is  the  first  notch  ap- 
plied, and  due  speed  attained,  than  the  other  notches  arc  piled  up 
quickly,  so  that,  where  the  distance  between  the  stops  is  200  yards, 
the  controller  will  be  on  top  notch  of  speed  (with  a  clear  good 
track)  before  the  car  has  covered  the  first  25  yards.  The  average 
speed  granted  in  central  parts- -and  they  do  not  speak  of  anything 
else  but  average  s|ieeds — in  cilies  is  S  miles  per  hour,  and  I  am  of 
opinion  they  make  more  slops  in  the  very  busy  cilies,  such  as 
New  York,  Boston.  Pittsburgh  and  Philadelphia,  than  we  do  in 
the  average  city  here.  They  fully  maintain  the  average  speed  of  8 
miles.  Outside  the  cities,  of  course,  much  higher  speeds  are  per- 
mitted and  maintained.  In  the  foregoing  remarks  I  feel  I  have 
not  been  able  to  place  before  you  anything  of  a  very  substantial 
or  controversial  character,  but  as  the  subjects  themselves  are  very 
important,  bearing,  as  they  do.  so  closely  on  our  everyday  work,  1 
trust  that  in  the  course  of  the  discussion  many  interesting  points 
may  be  raised.  In  that.  I  feel,  will  largely  lie  my  justification  for 
detaining  you  with  my  remarks." 


The  members  on  the  evening  of  July  3  enjoyed  a  dinner  at 
Agricultural  Hall,  by  invitation  of  the  promoters  of  the  exhibition, 
and  on  the  evening  of  July  4.  after  a  visit  to  the  Shepherd's  Bush 
station  of  the  Central  London  Underground  Railway  and  to  the 
Chiswick  power  station  of  the  London  United  Tramways  Com- 
pany, dineil  together  at  the  Star  and  Garter,  Richmond. 

Convention  of  the  Incorporated*  Municipal  Electrical 
Association 

The  seventh  annual  convention  of  the  Incorporated  Municipal 
Ivlectric.il  A«*nci;ilinn  was  held  in  London.  July  2-S.  some  of  the 
meetings  being  held  at  the  Institution  of  Mechancial  Engineers 
and  others  at  Bcrncr's  Hall. 

At  the  first  session,  on  July  2.  Sir  John  McDougall,  chairman 
of  the  London  County  Council,  welcomed  the  members  to  Lon- 
don. He  pointed  out  that  the  convention  was  of  great  importance 
in  finding  out  the  very  best  means  of  locomotion  for  London  and 
the  other  large  towns,  of  which  there  was  rreat  need. 
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John  H.  Rider,  electrical  engineer  of  the  London  County  Coun- 
cil Tramways,  in  his  presidential  address  stated  that  the  associa- 
tion was  now  representative  of  nearly  150  municipalities.  In  1895* 
whin  it  was  luundcd,  there  were  but  live  electrical  street  tram 
ways  in  Great  Britain,  all,  except  Blackpool,  owned  by  private 
companies.  At  present  there  were  thirty-six  owned  by  munici 
politics,  and  sixteen  in  course  of  construction.  With  three  ex- 
ceptions  the  whole  of  those  were  worked  by  the  trolley  system 
Overhead  construction  cost  about  £5000  per  mile  .>i  single  track, 
including  rails  and  paving,  while  surface  cor.lact  construction  cost 
£10,500.  and  conduit  construction  £ij,5«>-  Owing  lo  asthctic 
considcrations,  Washington,  1'aris,  .Berlin  and  other  places 
adopted  the  conduit  system  in  the  center  of  the  town,  wilh  the 
overhead  system  outside,  and  several  corporations,  including 
Bournemouth,  had  done  the  same  thing;  but  it  was  really  not 
worth  while.  It  was  true  that  the  examples  of  overhead  con- 
struction to  be  seen  in  several  towns  in  the  United  Kingdom  were 
anything  but  pretty,  but  that  was  the  fault  of  the  designer,  and  not 
of  the  system,  it  was  perfectly  e_sy  and  practicable  10  erect  an 
overhead  line  which  would  look  well  in  ar.y  locaht).  Neat,  and 
even  artistic,  work  cost  very  little  more  than  rough  and  unsightly 
work.  With  reference  to  guard  wires,  the  Board  ot  Trade  had 
recently  issued  a  new  set  of  regulations  based  practically  upon 
lh«i>e  adopted  by  the  post  ollice  In  order  to  hear  the  views  ot 
the  various  tramway  authorities  upon  these  regulations  a  con 
ference  was  held  on  June  JO  last  at  the  offices  of  the  Board  ol 
Trade.  On  the  advice  of  the  orticials  ot  the  post  ollice  and  of  the 
National  Telephone  Company,  the  Board  refused  to  allow  the 
principles  of  guard  wire  protection  to  be  discussed.  Guard  wires 
might  he  a  protection  in  a  few  cases,  but  in  the  large  majority 
they  were  the  means  of  causing  the  very  accidents  they  were 
intended  to  avoid.  They  were  a  constant  trouble  to  maintain,  and 
were  very  liable  to  break  when  heavy  telegraph  or  telephone  wires 
fell  upon  them.  The  root  of  the  matter  was  to  prohibit  entirely 
uninsulated  wires  of  any  kind  to  cross  the  trolley  wires.  If 
telegraph  and  telephone  wires  must  be  Heeled  overhead,  they 
should  only  be  allowed  to  cross  the  streets  at  right  angles,  the 
spans  should  be  kept  exceedingly  short,  and  the  wires  carried  as 
high  up  as  possible,  in  order  that  a  broken  wire  might  not  reach 
the  street.  They  should  Ik-  insulated  at  such  crossings,  and  if 
guards  were  insisted  upon  in  addition  they  should  be  provided  by 
a  netting  under  the  telephone  wires,  and  not  over  the  trolley 
wires.  The  recent  accidents  which  had  happened  in  Liverpool 
and  other  towns  had  been  caused  just  as  much  by  the  telephone 
wires  as  by  the  trolley  wires,  but  in  the  mind  of  the  public  they 
were  called  trolley  wire  accidents,  and  nothing  else.  If  local 
authorities  would  insist  that  all  telephone  wires  should  be  placed 
underground  there  would  be  no  necessity  for  guard  wires  or  such 
unsatisfactory  half-measure* 

Papers  were  then  read  on  "Double-Current  Generators  and 
Their  Application,"  by  Mr.  E.  T.  Kuthven- Murray,  electrical 
engineer  to  the  Willesden  District  Council,  and  on  "High-Tension 
Continuous-Current  Systems."  by  Mr.  A.  S.  Barnard,  of  Hull, 

Mr.  E.  T.  Ruthven- Murray  referred  to  four  (tower  stations  in 
England  in  which  double-current  generators  ;irc  being  installed: 
the  largest  being  that  of  the  Mersey  Railway,  which  will  contain 
three  double  current  generators  ol  ijoo  kw  each.  These  machines 
will  have  thirty-two  poles,  will  run  at  04  r.  p  m  ,  and  will  have  on 
the  a.  c,  side  a  frequency  of  25  per  second,  and  on  the  d.  c.  side  a 
voltage  of  650.  He  then  described  two  300-kw  double  current 
generators  being  installed  by  himself  They  can  be  separately  or 
shunt  excited,  will  have  twelve  poles  and  will  run  at  250  r.  p.  m. 
He  considered  that  there  was  an  excellent  future  (or  double 
current  machines 

In  the  aiternoon  visits  were  paid  to  the  generating  station  of 
the  Central  London  Railway  at  Shepherd's  Bush,  to  the  generating 
station  of  the  Metropolitan  Electric  Supply  Company,  Willesden. 
and  to  the  works  of  the  Incandescent  Electric  I-amp  Company  at 
Wood  Green.  The  start  was  made  in  brakes  from  the  Westminster 
Palace  Hotel,  the  headquarters  of  the  association  while  in  London. 

On  July  .1  a  visit  of  inspection  was  made  to  the  tramways  ex- 
hibit at  Agricultural  Hall,  after  which  the  association  was  enter- 
tained at  lunch  by  the  exhibition  committee. 

After  lunch  an  adjournment  was  made  to  Berner's  Hall,  in 
Agricultural  Hall,  when  the  following  papers  were  read  and  rji*. 
■  U'  .ed:  1  Sti  am  1  url  1'  1  -."  bj  S.  I  F<  U»  "  it]  I  !■  1  im  ||  1  11- 
gineer  of  Sheffield,  and  "The  Correct  Type  of  Engine  for  Large 
Generating  Stations,"  by  A.  A.  Day.  borough  electrical  engineer 
of  Bolton. 

Mr.  Keilden.  who  is  now  installing  at  the  Sheffield  power 
station  some  1500-kw  turbo-alternators,  said  that  he  considers  the 
following  main  factors  to  be  considered  in  laying  down  a  steam 
turbine  plant: 

First —Good  vacuum  in  the  condenser.    This,  he  says,  is  even 


more  necessary  than  with  an  ordinary  engine,  as  the  makers 
claim  that  the  turbo  expands  the  steam  right  down  to  the  vacuum 
of  the  condenser.  The  following  table  of  actual  tests,  taken  on  a 
500-kw  set,  is  quoted  to  show  how  important  it  is  to  obtain  a  high 
vacuum: 

CONSUMPTION  OF  MfrKW  TURBO  ALTERNATORS.  RUNNING  AT 
2HW  REVOLUTIONS.  WITH  J40  LBS.  STEAM  PRESSURE 
AT  THE  STOP  VALVE  AND  NO  SUPERHEAT. 
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Second  — Arrangements  for  high  superheat,  as  tests  show  that 
with  50  degs.  F.  of  superheat,  there  is  8  per  cent,  and  with  too 
digs  F,  12  per  cent  economy  in  steam  consumption.  From  the 
tests  taken  on  the  U5o-kw  steam  turbine  sets,  which  are  now 
working  satisfactorily  at  Elbericld.  in  parallel  with  Sultier  en- 
gines, where  the  speed  ratio  is  something  like  :6  to  1.  it  was  shown 
that  there  was  a  gain  of  13  pel  cent  with  55  degs.  C.  superheat, 
and  that  every  inch  of  vacuum  improves  the  steam  consumption 
by  4  per  cent.  It  was  also  shown  that  the  steam  consumption  in 
the  turbines,  other  things  being  equal,  decreased  constantly  wttn 
increasing  loads,  whereas  the  Sult/cr  engines  showed  a  less 
economy  over  three  quarter  load. 

The  steam  consumption  in  a  turbine  closely  follows  the  right 
line  law,  or  is  proportional  to  the  load  added  to  a  constant 
quantity  which  represents  the  consumption  of  steam  at  no-load. 

In  discussing  the  correct  type  of  engine  for  large  generating 
stations  A.  A  Day  stated  that  the  type  which  he  considered  most 
desirable  was  the  horizontal  slow  speed,  compound  or  triple- 
expansion  engine.  Such  engines,  in  mill  work  in  Bolton,  are 
giving  an  dip-hour  for  less  than  o.ld.,  with  coal  at  71  l>er  ton,  and 
this  on  a  load  having  a  variation  of  10  per  cent.  Two  other  papers 
were  also  read  on  subjects  connected  with  electric  lighting. 

On  Friday.  July  4.  a  general  meeting  was  held  at  10  a.  m.  at  the 
Institution  of  Mechanical  Engineers.  Storey's  Gate.  The  follow- 
ing papers  were  read:  -  Some  Notes  re  Earthing,"  by  H.  Faraday 
Proctor,  city  electrical  engineer.  Bristol;  "Two  vs.  Three- Wire 
Distribution,"  by  J.  F.  C  Snell.  borough  electrical  engineer,  Sun- 
derland, and  "High-Tension  Continuous  Current  Systems,"  by  A. 
S  Barnard,  city  electrical  engineer  of  Hull 

Mr.  Barnard  made  a  plea  for  the  use  of  high-tension  direct 
current  for  power  transmission  systems,  especially  for  railway 
work,  where  alternating  current  would  have  to  be  converted  to 
direct.  The  direct-current  step  down  transformers  have  both  high 
and  low  tension  windings  on  the  same  armature,  and  arc  started 
as  motors  on  the  high-tension  side  from  one  central  switchboard, 
and  arc  switched  into  circuit  on  the  low-tension  network  by  means 
of  electrically  controlled  switches,  also  operated  irom  the  central 
switchboard.  Transmission  system*  of  this  kind  or  modifications 
of  it  are  in  operation  in  Oxford.  Wolverhampton.  Moore  Camp. 
Barrow -in-Furncss,  Manchester,  Hull  and  elsewhere.  At  Hull  the 
main  generators  are  of  the  four-pole  type,  and  have  an  output  of 
510  kw  each  at  2250  volts.  Recent  tenders  for  a  480-kw  enclosed 
engine  and  three-phase  generator,  running  at  375  r.  p.  m..  were 
on  a  basis  of  £g  11  6d  per  kw.  while  for  the  high-tension  direct- 
current  generator  and  engine  of  510  kw  and  270  r.  p.  in.  were  on 
the  basis  of  £8  fii  per  kw.  He  also  quoted  recent  prices  on  a 
high-tension  direct-current  transformer,  and  a  three-phase  to  di- 
rect-current motor  generator,  indicating  a  saving  of  nearly  25  per 
cent  for  a  90-100-kw  unit. 

During  the  afternoon  visits  were  made  (alternatively)  to  the 
generating  station  of  the  City  of  London  Electric  Lighting  Com- 
pany. Ltd  .  at  Bankside.  or  the  conduit  tramway  construction 
on  the  Tooting  lines  of  the  Loudon  County  Council,  by  invitatioo 
of  the  contractors.  Messrs  J  G  White  &  Co..  Ltd.  The  former 
station  supplies  both  alternating  and  continuous  currents  for  pub 
lie  and  private  lighting  in  the  city  oi  London,  and  is  one  of  the 
largest  of  the  kind  in  Great  Britain. 

In  the  evening  a  very  popular  and  successful  smoking  concert 
was  held  at  St.  James'  Hall  Restaurant.  Regent  Street.  The 
artists  included  Thos,  H.  Harrison.  Dr.  Byrd  Page.  T.  E.  Gate- 
house and  others,  and  was  largely  attended.  The  business  meeting 
of  the  association,  which  was  held  on  July  5.  concluded  the  ses- 
sions for  the  year. 
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Visit  of  the  Transportation  Committee  of  the  Chicago 
Board  of  Aldermen  to  New  York  Gty 

As  reader*  of  this  paper  arc  aware,  the  broad  subject  of  a  com- 
plete reorganization  and  improvement  of  the  local  transportation 
facilities  of  Chicago  has  been  under  consideration  for  some  time 
by  the  authorities  of  that  city.  The  history  of  this  movement,  which 
it  is  expected  will  be  of  incalculable  benefit  to  Chicago,  is  so  recent 
that  it  is  hardly  necessary  to  review  it  here.  It  might  be  said, 
however,  that  an  extended  report  of  the  committee  on  local  trans- 
portation, of  the  Chicago  aldermen,  which  went  very  thoroughly 
into  the  relations  of  the  city  with  the  railway  companies  and  which 
outlined  the  steps  to  be  taken  in  the  opinion  of  the  committee,  was 
presented  to  the  mayor  last  December.  Briefly,  the  report  recom- 
mended a  unification  of  the  downtown  terminals,  so  that  an  inter- 
change of  traffic  between  the  principal  surface  lines  could  be  af- 
fected, and  the  introduction  of  a  subway  by  which  the  congestion  on 
xmf  of  the  downtown  streets  could  be  reduced  by  the  removal  of 
the  railway  tine*  to  below  the  surface.  This  plan  was  approved  by 
Mayor  Harrison  last  January  in  his  message  to  the  City  Council,  in 
which  he  also  made  further  recommendations  which,  if  carried  out, 
will  demand  a  complete  reorganization  of  the  transportation  sys- 
tems of  the  city.  Realising,  however,  that  before  taking  any  radi- 
cal action  in  the  direction  of  one  plan  or  another,  it  was  advisable 
to  investigate  the  transportation  situation  in  other  cities,  the  city 
authorities  decided  to  send  a  delegation,  consisting  of  its  commit- 
tee on  local  transportation,  to  make  a  study  of  what  was  being 
done  in  the  East.  The  cities  selected  included  New  York,  Boston 
and  Washington,  and  the  purpose  of  the  committee  was  to  inter- 
view the  gentlemen  who  have  been  prominent  in  the  development 
of  the  transportation  lines  in  those  cities,  and  to  decide  upon  a 
parky  which  would  be  suitable  to  the  needs  of  a  city  the  size  of 
that  of  Chicago,  and  which  would  combine  the  best  experience  in 
subway  and  other  construction  which  had  been  secured  in  the 
cities  to  be  vtsited. 

Thc  committee  on  local  transportation  includes  some  of  the 
leading  and  most  successful  business  men  in  Chicago,  and  consists 
of  Frank  L  Bennett,  chairman  ;  and  Messrs.  M  I  Foreman,  Charles 
Werne,  F..  F.  Herrmann,  H.  W.  Butler  and  H.  F  Eidmann.  law- 
yers; Wm.  Mavor  and  Thomas  Carey,  prominent  contractors; 
W  J.  Raymer,  John  Minwegen  and  W.  T.  Maypole,  manufacturers, 
and  W.  S.  Jackson,  of  the  Chicago  Board  of  Trade. 

These  gentlemen  reached  New  York  on  Thursday,  July  24.  di- 
rectly  from  Chicago.  On  Friday,  July  25,  they  examined  the  Man- 
hattan Railway  system.  In  the  afternoon,  at  the  invitation  of 
President  Grcatsinger.  of  the  Brooklyn  Rapid  Transit  Company, 
they  took  a  trip  in  a  special  car  over  the  lines  of  that  company, 
vi>iu'ng  the  power  station  and  other  points  of  interest.  On  Satur- 
day a  visit  and  tour  of  inspection  was  made  of  ihc  construction 
work  of  the  Metropolitan  Street  Railway  Company.  On  Monday. 
July  28,  the  committee  called  on  William  Barclay  Parsons,  chief 
engineer  of  the  Rapid  Transit  Subway,  and  later  made  an  inspection 
of  the  City  Hall  terminal  of  that  road,  now  under  construction, 
and  visited  other  parts  of  the  work.  On  Monday  evening  they  were 
entertained  by  James  H  McGraw,  president  of  the  Stru  t  Ram  - 
way  Journal,  at  a  dinner  at  Sherry's,  at  which  President  H.  H. 
Vreeland  and  Assistant  General  Manager  Rnot,  of  the  Metropoli- 
tan Street  Railway  Company;  Contractor  John  B.  McDonald  and 
Chief  Engineer  Deyo,  of  the  Rapid  Transit  Subway,  as  well  as 
others,  were  present.  On  Tuesday  morning  the  committee  left 
New  York  for  Boston. 

The  committee  is  being  accompanied,  in  it«  trip,  by  Bion  J. 
Arnold,  who.  as  recently  stated  in  these  columns,  lias  lieen  ap- 
pointed the  consulting  electrical  engineer  and  transportation  expert 
of  that  city.  Mr.  Arnold's  reputation  as  an  electrical  engineer  is 
well  known,  and  he  was  recently  engaged  by  the  New  York  Central 
Railroad  Company  to  draw  up  a  system  of  recommendations  for 
the  electrical  equipment  of  the  Park  Avenne  line  of  that  company 
by  electricity.  Mr.  Arnold  has  associated  with  him  in  the  work 
Oft  w  hich  he  is  now  engaged  for  the  city  of  Chicago  a  number  of 
the  leading  experts  on  transportation  matters  in  the  country,  in- 
cluding Oren  Root.  Jr.,  assistant  general  manager  of  the  Mctropli- 
tan  Street  Railway  Company  of  this  city;  Charles  V.  Weston  and 
George  C.  Sykes,  of  Chicago,  and  others. 

Apart  from  some  discourteous  articles  which  appeared  in  sev- 
eral of  the  New  York  papers  in  regard  to  the  purpose  and  stand- 
ing of  the  committee,  the  visit  to  New  York  was  very  successful, 
and  the  delegates  expressed  themselves  as  deeplv  gratified  with 
the  treatment  accorded  them  by  the  local  transportation  managers 
and  engineers,  and  as  satisfied  with  the  information  secured  by 
them  during  their  visit. 


Annual  Meeting  of  the  Union  Traction  Company  of 


The  annual  meeting  of  the  stockholders  of  the  Chicago  Union 
Traction  Company  was  held  on  Wednesday,  July  23.  Four  changes 
were  made  in  the  board  of  directors,  and  the  old  officers  were  re- 
elected. The  meeting  was  slimly  attended  in  numbers,  but  1K8.186 
shares  of  stock  being  voted.  William  Dickinson,  C.  K.  G.  Billings. 
P.  A.  B.  Widener  and  Charles  L.  Hutchinson  retired  from  the 
lHiard  of  directors,  and  William  F.  Harrity,  of  Philadelphia,  and 
John  Lambert,  Henry  G.  Foreman,  and  Joseph  Downey,  of  Chi- 
cago, were  elected  in  their  places.  The  board  of  directors,  as  now 
constituted,  consists  of  Jesse  Spalding,  chairman;  Walter  H.  Wil- 
ton, James  H.  Eckels.  John  V.  Clarke,  John  M.  Roach.  John  Lam- 
bert. Henry  G.  Foreman,  Joseph  Downey,  R.  A.  C.  Smith,  H.  B. 
Hollins,  and  W.  F.  Harrity.  At  the  directors'  meeting,  following 
the  stockholders'  meeting,  the  retiring  officers  were  re-elected  as 
follows:  John  M.  Roach,  president  and  general  manager;  R.  A.  C. 
Smith  and  Walter  H.  Wilson,  vice-presidents:  James  H.  Eckels, 
treasurer;  Markham  B.  Ordc.  secretary  and  assistant  treasurer; 
W.  W.  Gurlcy.  general  counsel :  John  A.  Rose,  general  attorney  ;  F. 
E,  Smith,  auditor. 

The  financial  statement  showed  a  deficit  for  the  year  of  $247,528. 
The  gross  revenue  from  operation  and  the  income  from  other  re- 
sources showed  an  increase  of  $540,750  over  last  year,  but  there 
was  an  increase  of  operating  expenses,  amounting  to  $628,525. 
The  general  expenses  increased  $347.U'  The  report  shows  an  im- 
mense increase  of  taxes,  amounting  to  $294,120  The  complete 
statement  of  operations  for  the  fiscal  year  ending  June  30.  com- 
pared with  the  previous  year,  follows: 


1902 

loot 

$7,289,139 
3.042,194 

$.t..Wn.945 
860,670 

$4,216,615 
4.058.040 

t$.58.5/5 
150,000 

t$8.5"5 

t  Balance,    t  Surplus. 


President  Roach,  in  presenting  the  report,  said: 
"The  business  done  by  the  company  during  the  fiscal  year  closed 
June  30,  too2,  so  far  as  increased  earnings  are  concerned,  was  all 
that  the  management  could  reasonably  expect  under  the  adverse 
conditions  with  which  we  had  to  contend.  Briefly,  however,  the 
financial  statement  will  show  that  prospective  profits  hive  been 
taxed  into  a  deficit. 

"That  this  is  not  an  overstatement  will  sufficiently  appear  by  ref- 
erence to  the  enormous  amounts  paid  out  for  taxes  during  the  past 


year,  vi*. : 

Personal  property  taxes   $112,41)2 

Real  estate  taxes    6o.4-!\> 

Capital  stock  tax    311 .567 

Car  licenses  and  amounts  paid  to  city  as  per  requirements 

of  different  ordinances   64,803 

Amount  paid  account  taxes  reassessed  for  1000.  as  directed 

by  United  States  court    t.UJJo 


Total    $6837.1 ' 


"This  is  equal  to  about  8'  J  per  cent  of  the  total  gross  receipts 
of  the  company  for  the  year,  and  to  about  21  per  cent  of  the  net 
receipts  for  the  same  period,  counting  as  net  receipts  the  gross  n 
ceipts  less  only  operating  expenses,  and  not  including  in  operating 
expenses  either  the  interest  on  bonded  indebtedness  or  rentals  paid 
underlying  companies  The  company  has  some  reason  to  hope  that 
for  the  current  year  it  may  have  its  property,  including  capital  stock, 
assessed  upon  the  basis  of  its  earning  capacity,  the  only  just  method. 
If  this  hope  shall  be  realized,  the  capital-stock  tax  ought  to  be.  and 
doubtless  will  be,  greatly  reduced.  The  item  of  $1.14.350  addi- 
tional tax  for  1900.  of  course,  will  not  occur  this  year,  and  upon  the 
basis  of  earning  capacity  the  item  of  $311,567  capital-stock  tax  for 
1901  would  be  reduced  by  at  least  $loo,ooo,  and  should  be  reduced 
by  $125,000, 

"Large  sums  were  expended  in  permanent  improvements  in  right 
of  way.  rolling  stock,  and  power  plants.  Several  miles  of  new 
track  have  been  laid,  thousands  of  rail  joints  have  been  cast-welded, 
and  upon  streets  where  city  improvements  have  been  made  we  have 
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resurfaced  our  tracks,  substituting  granite,  asphalt,  or  brick  pave- 
ment in  place  of  cedar  Mock  or  cobblestone.  The  improvements, 
when  completed,  will  lessen  the  cost  of  operation  and  improve  the 
service  to  the  public,  but  at  present  they  eat  heavily  into  the  re- 
ceipts, with  no  immediate  financial  return.  Our  rolling  stock  has 
been  maintained  at  a  high  standard  and  increased  by  a  large  nunuVr 
of  new  cars.  Power  houses  arc  now  more  efficient  than  heretofore, 
and  contemplated  improvement*  w'"  place  the  operating  depart- 
ment in  a  position  to  belter  care  for  the  traveling  public. 

"In  view  of  our  heavy  expenses  for  improvements,  the  early  set- 
tlcmetil  of  the  river  bridge  problem  and  the  general  prosperity  of 
the  community,  the  management  confidently  expect  (  tarring  unfore 
Men  Contingencies )  that  the  ensuing  fiscal  year  will  show  results 
more  satisfactory  to  the  stockholders  of  this,  company." 
The  additions  made  to  property  during  the  year  were  as 


follows : 
Construction 

Track  and  roadway    $5,815 

Electric  line    2,474 

■   $8..#u 

Real  Estate 

Buildings    4-$o~ 

Equipment 

Power  plant  equipment   4M># 

Shop  tools  and  machinery   2.077 

New  cars    65,108 

Electric  equipment  of  cars   31.44.1 

Mail  cars    204 

Tola!    lo.t.ojo 

Less  credit  from  sale  of  wagons  and  coal  motor. ,  2.05.? 

  ioojI* 

Other  Property 

Furniture  for  law  detriment    305 

Reconstruction    t&i-'XT 


Total    $273.64'' 


Throughout  the  year  every  effort  wax  made  to  reduce  IRC 
liabilities  of  the  company  through  the  sale  of  unused  real  estate,  and 
the  proceeds  of  the  sales  made,  amounting  to  $74.ooo,  have  hew 
MWd  SO  that  an  annual  saving  in  Axed  charges  of  $8.(141  ba-  been 
effected. 

♦♦♦ 

New  Cars  for  the  Old  Orchard  Beach  Road 

The  Portland  (Maine)  Railroad  Company  has  recently  received 
ten  14-hcnch  open  cars  from  the  J.  G.  Brill  Company,  of  Philadel- 
phia, for  use  on  the  Old  Orchard  Beach  Division,  The  cars  arc 
of  the  Brill  patented  "Narragausett"  type  described  in  the  Street 
Railway  JOURNAL  of  last  Octol>er.  The  first  lot  of  this  type  were 
built  for  the  Narragausett  Pier  Koad — from  which  they  took  their 
name— and  were  so  successful  that  it  is  not  surprising  to  learn 


lion  is  a  form  of  construction  unequalled  for  giving  strength  and 
rigidity  to  a  long  car  body,  namely,  a  main  sill  of  deep  angle  iron 
having  another  angle  iron  bolted  thereto,  forming  together  a  Z-bar. 
The  extra  strong  manner  in  which  the  posts  are  secured  is  plainly 
shown  in  the  illustrations.  The  "round-corner  seat-end"  panels — 
another  of  Mr.  Brill's  inventions— have  an  important  part  in  the 
general  comfort  and  convenience  to  the  passenger.  Attention  should 


SEATS  AND  STEP  CONSTRUCTION  FEATURES  OF  OLD 
ORCHARD  BKACH  CARS 

be  called  to  the  fact  that  the  length  of  the  seats  is  not  curtailed. 

The  Portland  cars  are  37  ft.  104i  ins.  long  over  the  crown  pieces; 
7  ft.  10^  ins.  wide  over  the  sills,  and  8  ft.  over  the  posts.  The 
width  over  all.  wilh  steps  lowered,  is  0  ft.  2  ins.,  and  with  steps 
raised,  8  ft.  3  ins.  The  distance  from  the  rail-head  to  the  top  of 
li  e  iowCf  step  is  K)  ins,     The  bulkheads  are  fitted  with  drop 


OPEN  CARS  FOR  OLD  ORCHARD  BEACH 


thai  a  number  of  large  roads  arc  equipped  with  Hum  this  summer. 

It  will  be  remembered,  that  the  car  was  invented  by  John  A. 
Brill,  vice-president  of  the  J.  (i.  Brill  Company,  with  the  view  of 
providing  a  double-step  <>|>en  car  of  no  greater  width  than  the 
Standard  single-step  car  and  still  hate  space  for  the  radiation  "f 
high-speed  trucks.    His  invention  accomplishes  this,  and  in  addt- 


Sitsh,  and  the  roller  Curtains  can  be  drawn  to  the  floor,  making 
a  tight  car  in  stormy  weather.  The  inside  finish  is  of  natural  ash 
and  cherry,  with  decorated  oak  veneer  ceilings. 

Brill  patented  angle-iron  bumpers,  radial  draw-bars,  ratchet 
lir.ikc  hnndlei  end  "Dcdcnda"  gongs  arc  included  in  the  equipment. 
The  trucks  arc  Brill  No.  27-G. 
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lack  for  Electric  Railway  Service 

Street  railway  repair  gangs,  as  well  as  the  construction  depart- 
ment and  contractors.,  find  frequent  use  for  a  jack  that  can  he 

readily  handled.  The  Kail- 
^Mgn  »aj  &  Electric  Supply  Cow 

H^™7  ^Vvi  V'ork, 

agent, 

Im|  EkS^X  introducing  a  device  this 

^^^E  character,   which   is  made 

V         K3Eaif  hy  the  Bray  Manufacturing 

Company  of  Newark,  N.  J. 
This  jack,  like  the  others 
made  by  this  company,  is  of 
Ihe  best  iron  and  steel,  has 
ball-bearings  and  inter- 
changeable parts.  These  de- 
vices are  strong,  light  and 
quickly  adjusted.  The  cut 
shows  a  jack  with  two  steps 
attached,  and  is  designed 
especially  for  electric  and 
street  railway  service.  It 
may  be  used  in  track  con- 
struction,  also  as  a  car  jack 
in  cases  of  emergency,  such 
as  derailments  or  accidents 
where  cars  have  to  lie  lifted 
quickly  and  lowered  gradu- 
ally. The  rack  with  step- 
can  be  easily  detached,  thus 
presenting  a  complete  lifting  jack,  adjusting  from  lj'4  ins.  to  2,t 
ins,,  with  a  capacity  of  u.oou  lbs.  to  14.000  lbs.  The  combined 
weight  is  J5  lbs. 


RAILWAY  LIFTING  JACK 


The  Neal  Duplex  Brake 


The  I'nitcd  States  Steel  Company,  of  Everett,  Mass..  has  closed 
a  contract  for  supplying  l"0  brake  equipments  to  the  North  Jersey 
Street  Railway  Company,  and  the  Jersey  City,  Huboken  &  Patcrson 
Street  Railway  Company.  The  brakes  are  of  the  improved  Neal 
duplex  ty|«,  made  by  the  United  Slates  Steel  Company.  The  clos- 
ing oi  the  170-cquipment  order  was  the  result  of  a  several  months' 
test,  made  under  the  severest  conditions  on  the  Jersey  roads. 

This  brake  is  designed  for  city  and  suburban  electric  cars,  and 
is  applicable  to  any  form  of  (ruck,  and  was  invented  by  J.  H.  Neal, 
whose  long  connection  with  the  Boston  Elevated  Railway  Co. 
familiarized  him  with  the  requirements  of  the  service.    The  Ncal 


duplex  brake,  the  mcchinism  of  which  is  very  simple,  is  composed 
of  two  essential  parts,  namely,  an  axle  driven  pump  of  ordinary 
construction,  operated  by  an  eccentric,  with  absolutely  no  air  fric- 
tion, consequently  no  heat;  and  a  cylinder  holding  about  three 
gallons  of  a  non-freezable  oil,  which  is  fastened  to  the  sills  nf  the 
car.  This  cylinder  contains  two  pistons  which  are  connected  di- 
rectly with  the  regular  brake  levers.  The  oil,  when  the  brake  is 
not  in  use,  is  forced  by  the  pump  through  one  piece  of  a  flexible 
hose,  and  returns  to  the  pump,  through  another.  The  valve  by 
which  the  oil  leaves  the  cylinder  can  be  closed  by  the  motorman 
with  one-quarter  of  a  revolution  of  the  ordinary  hand  brake,  after 
which  the  brake  remains  on,  and  hand  brake  may  be  wound  up  as 
far  as  desired.    Release  of  the  brake  is  instantaneous. 

When  the  valve  is  closed,  the  oil  is  forced  through  ports  in  each 
end  of  the  brake  cylinder,  therchy  operating  the  brake.  The  pres- 
sure is  identical  at  each  end  of  the  cylinder,  and.  therefore,  should 
one  truck  or  pull  rod  become  crippled,  it  is  still  possible  to  brake 
one  end  of  the  car  or  one  truck ;  but  should  one  end  of  the  brake 
adjustment  be  up  dose  and  the  other  slack,  it  would  be  impossible 
to  brake  the  close  end  until  the  pressure  on  both  ends  was  equalizcd. 
The  present  hand  brake  rig  is  not  disturbed.  The  brake  cylinder 
\alvc  is  provided  with  graduated  ports,  thereby  enabling  the  motor- 
man  to  make  either  an  emergency  or  a  service  stop,  as  occasion  may 
require. 

The  first  cost  of  the  brake  is  moderate ;  the  weight  is  less  than 
;0O  lbs.,  and  the  cost  of  maintenance  is  slight.  The  power  for  this 
brake  is  provided  from  the  axle  of  the  car.  The  use  of  the  hy- 
draulic principle,  instead  of  the  air  compression  or  friction  clutch, 
nettrw  tmOOtHncSS,  uniformity,  and  directness  of  action.  It  is 
unaffected  by  weather  or  dust  conditions.  When  Ihe  car  is  in 
motion  the  brake  is  ready  for  application  and  the  pressure  is  al- 
ways at  hand.  It  is  also  free  from  electrical  troubles,  and  it  is 
absolutely  noiseless.  It  contains  no  complicated  air  valves,  ami 
as  it  runs  in  oil  is  self-lubricating.  The  skidding  of  wheels  is 
automatically  cheeked,  inasmuch  as  the  pressure  on  the  brake 
cylinder  piston  heads  instantly  decreases  with  the  stopping  of  the 
pump  on  axle.  It  is  also  a  combination  power  and  hand  brake 
operated  at  the  same  time  and  upon  ihe  same  staff,  so  that  the 
motorman  at  all  times  has  at  hand  the  full  efficiency  of  the  ordinary 
chain  brake  by  simply  continuing  to  revolve  the  one  brake  handle. 
Another  point  claimed  in  fax  or  of  this  brake  is  that  it  can  also  be 
operated  independent  of  the  hand  brake,  and  that  it  will  stop  a  car 
quicker  and  more  smoothly  than  any  other  brake.  It  can  also  be 
operated  by  vertical  or  horizontal  wheels,  levers,  or  brake  handles 
and  he  adjusted  to  any  truck  that  allows  six  or  more  inches  of  axle 
space.  One-half  revolution  of  a  33*  inch  wheel  makes  an  emer- 
gency application  of  the  brake.  One  important  point  to  be  taken 
into  consideration  is  the  fact  that  it  is  impossible  for  a  motorman  to 
allow  the  brake  shoe  to  ride  the  wheel,  therchy  creeping  close  to 
the  car  in  front  and  increasing  liability  of  an  accident. 


PLAN  VIEW  OF  DOUBLE  TRUCK  EQUIPMENT,  NEAL  DUPLEX  BRAKE 


X' 


HRAKti  FOR  MAXIMUM  TRACTION  TRUCKS 


SIDE  ELEVATION,  SHOWING  DIFFERENT  METHODS  OF  CONTROL 
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A  Handsome  Parlor  Car 

The  Onconta,  Cooperstown  &  Kichueld  Springs  Railway  Com- 
IKiny  luis  recently  secured  from  the  Si.  Louis  Car  Company  the 
parlor  car  shown  herewith.  It  has  a  jH  it  car  body,  jK  ft.  over 
bumpers  ami  is  mounted  on  St  Louil  Car  Company's  No.  j,\  truck. 
The  interior  finish  of  the  car  is  African  figured  mahogany  with 
marquetry  work  decorations. 

The  car  has  a  toilet  room  provided  with  wash-stand,  etc. :  a  cabi- 


Car  Sheds  at  Wallasey,  England 


The  accompanying  cut  illustrates  the  front  of  a  tram  car  shed 
of  the  Wallasey  Urban  District  Council  Tramway.  Wallasey,  Eng- 
land, the  front  of  the  shed  being  equipped  with  "Kinnear"  steel 
rolling  car  house  doors,  manufactured  by  the  Kinnear  Manufactur- 
ing Company,  Columbus,  Ohio,  V.  S.  A. 

In  addition  to  their  extensive  use  in  America,  the  "Kinnear"  car 
house  doors  are  being  largely  used  by  many  of  the  European  tram- 


A  NEW  PARLOR  CAR 


net  for  l»»>ks,  ice  U<\  and  locker  for  china  and  tableware,  water 
cooler,  etc.,  so  that  the  occupants  CSM  pass  the  time  comfortably, 
even  on  a  much  longer  journey  than  the  service  for  which  the  car 
is  intended. 

The  smoking  compartment  is  particularly  attractive.  The  car 
is    also    equipped   with    chair"    upholstered   with    blue  plush 


ways.  The  merits  of  these  doors  may  be  said  to  consist  largely 
in  their  compact  construction,  durability,  ease  and  speed  of  oper- 
ation and  fireproof  qualities.  A  further  important  claim  is  made 
for  the  minimum  cost  for  maintenance,  and  repairs  in  case  of 
damage. 

In  connection  with  the  car  house  doors,  the  Knmcar  Company 


CAR  HOUSE  AT  WALLASEY  WITH  STEEL  ROLLING  DOORS 


to  match  the  carpets  and  draperies.  The  name  of  this  car  is 
"Otsego." 

The  car  is  also  equipped  with  Christcnsen  air  brakes.  St.  Louis 
arc  lo  ad  lights,  interior  arc  lights.  G.  E.-57  motors,  and  ha*  proved 
very  popular  with  the  public  in  Onconta. 


constructs  a  special  trolley  wire  connection,  which  permits  of  an 
uninterrupted  current  with  the  doors  at  any  position,  and  when 
open  automatically  provides  for  an  unobstructed  trolley  surface. 
These  doors  are  built  in  large  sires,  and  they  are  constantly  gaining 
favor  with  managers  of  the  larger  roads. 
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Shaw's  Non-Arcing  Lightning;  Arrester 

The  accompanying  cut  illustrates  the  Shaw  non-arcing  lightning 
arrester  for  railway  plants,  manufactured  by  the  Universal  Elec- 
tric Company  of  New  York,  it  meets  the  requirements  of  the 
National  Board  of  Fire  Underwriters,  and.  in  practice,  has  proved 

a  very  efficient  means  of  protection. 
It  is  composed  of  alternate  layers  of 
non-arcing  composition  and  mica  as- 
sembled upon  a  fibre  rod  which  is 
supported  upon  brasses  containing 
serrated  teeth  projecting  toward  ihe 
composite  body,  and  fastened  to  a 
porcelain  base  by  studs,  washers,  and 
burrs  which  serve  also  as  a  means 
for  making  line  connection.  It  is 
placed  in  an  iron  box  thoroughly  in- 
sulated. The  lid  may  be  easily  re- 
moved by  a  few  turns  of  a  thumb 
screw.  In  this  form  of  construction, 
the  serrated  teeth  break  up  the  dis- 
charge as  delivered  to  the  first  layer 
of  non-arcing  composition,  and  it  is 
again  broken  into  minute  discharges 
as  it  passes  over  the  mica  disc  to  the 
next  layer  of  composition  and  suc- 
cessively until  passed  to  the  earth. 
The  minute  discharges  are  com- 
pletely disseminated,  and  are  not 
strong  enough  to  carry  the  dynamic  current  along  with  them.  It 
is  claimed  that  25.000  volts  have  been  unable  to  break  through  this 
device,  while  infinite  static  discharges  are  broken  and  disseminated 
without  any  perceptible  interference  or  leakage  of  the  generated 
current. 


LIGHTNING  ARRESTER 
FOR  RAILWAYS 


motorman  is  thus  notified  that  the  current  continues  at  an  abnormal 
strength. 

No  auxiliary  switch  need  be  u>ed  in  connection  with  this  instru- 
ment. A  tripping  device  is  provided  which  is  operated  by  pushing 
a  rubber  knob  projecting  from  the  upper  part  of  the  case.  By  a 
pressure  no  greater  than  that  required  to  operate  the  ordinary 
push-button  the  motorman  can  at  all  times  break  the  circuit  with- 
out danger  of  arcing. 

Owing  to  the  fact  that  the  operating  mechanism  is  entirely  en- 
closed the  instrument  is  not  affected  by  exposure  to  damp  and  un- 
favorable locations,  and  it  will  operate  as  reliably  under  such  condi- 
tions as  though  it  were  on  the  switchboard. 


An  Improved  Car  Wheel  Grinder 

A  wfceej  grinder  is  a  tool  alino»l  H  lUftllSTj  in  these  days  of 
electric  traction  as  a  wheel  pros,  as  it  is  just  as  important  an  item 
of  economy  to  keep  the  wheels  in  good  order  as  the  cars  them- 
fdvee  Everyone  having  experience  of  modern  railway  practice 
is  aware  that  in  spite  of  all  possible  precautions  "flats"  arc,  at 
times,  formed  through  wheels  sliding. 

A  flat  may  occur  early  in  the  life  of  a  wheel,  and  unless  the 
means  are  at  hand  to  true  it  up.  much  good  material  will  be  wasted. 


An  Automatic  OH  Circuit  Breaker 


The  Hartman  automatic  oil  circuit  breaker  type  "[).  K.,"  has 
been  especially  designed  for  street  car  service,  and  is  intended  to 
afford  the  same  degree  of  protection  to  the  car  equipment  from 
the  effects  of  overload  or  short  circuit  as  is  now  given  to  the 
station  apparatus  by  the  modern  switchboard  instruments. 

The  special  feature  of  this  instrument,  which  is  illustrated  here- 
with, is  the  operation  of  the  switch  mechanism  in  oil.  The  break 
in  the  circuit  takes  place  in  a  non-conducting  fluid,  which  prevents 
the  formation  of  an  injurious  arc  under  the  most  severe  conditions 
of  overload  or  short  circuit.  The  danger  of  fire,  which  is  always 
imminent  in  the  vicinity  of  woodwork,  is  entirely  eliminated,  it  is 
claimed,  by  enclosing  the  switch  mechanism,  together  with  all  of  the 
operating  parts  of  the  instrument,  in  a  tight  metal  case,  This 
feature  also  gives  absolute  immunity  to  the  circuit  breaker  from  the 
effects  of  exposure  to  ihe  weather  and  the  severe  conditions  and 
genera]  rough  usage  to  which  an  instrument  intended  for  street 
car  use  is  liable  10  be  subjected.    The  circuit  breaker  cannot  be 


HARTMAN  OIL  CIRCUIT  BREAKER 


closed  during  the  continuance  of  an  overload  or  short  circuit. 
Each  side  of  the  switch  operates  independently  of  the  other! 
Closing  the  first  switch  does  not  close  the  circuit.  As  soon  as  it  is 
attempted  to  close  the  second  switch,  if  a  short  circuit  exists,  the 
first  switch,  being  free  to  act,  will  immediately  fly  open,  The 


AN  IMPROVED  WHEEL  GRINDER 

W  ith  an  efficient  grinder  the  average  mileage  of  chilled  wheels 
can  be  increased  by  .to  per  cent,  and  it  is,  therefore,  clear  that  the 
initial  cost  of  the  machine  is  soon  counterbalanced  by  the  saving 
effected  in  maintenance  of  rolling  stock. 

A  particular  feature  of  grinder  illustrated  herewith,  which  is 
manufactured  by  Miller  &  Co.,  of  Edinburgh,  is  that  the  car  axles 
revolve  on  their  journals,  and  the  wheels  mounted  thereon  can, 
therefore,  be  ground  exactly  true  to  the  axle.  When  the  wheels 
arc  hung  in  centres  only,  the  pressure  of  grinding  wheel  at  work 
and  the  weight  of  wheels  and  axle  tend  to  disturb  the  true  position. 
Frntr  of  the  principal  tramway  corporations  in  Great  Britain  have 
already  been  supplied  with  this  machine,  and  the  results  are  very 
satisfactory. 

The  machine  has  been  carefully  designed,  and  it  is  sold  at  a 
moderate  price,  as  Miller  &  Co.'s  main  object  is  to  furnish  a  tool 
within  the  reach  of  all.  so  that  the  average  life  of  their  chilled 
wheels  mav  l>e  increased. 



Reference  Book  for  Exporters 

A  book  devoted  to  export  trade  has  just  been  issued  by  Lewis, 
Scnbner  &  Co..  of  11$  East  Twenty-third  Street,  New  York,  en- 
titled "Foreign  Trade  Requirements,"  and  it  is  designed  especially 
to  meet  the  needs  of  American  firms  interested  in  extending  their 
business  in  foreign  markets.  It  has  seemed  advisable  to  include 
within  the  limits  of  this  volume  only  the  description  of  conditions 
that  are  likely  to  remain  fairly  stable  throughout  the  year,  leaving 
to  a  scries  oi  special  reports  the  task  of  supplying  information  as 
to  priced  discounts  and  competition,  custom  duties,  names  of  deal- 
ers and  other  specific  information  regarding  the  particular  line  of 
goods  handled  by  any  individual  manufacturer  or  dealer.  The 
information  presented  has  been  carefully  classified,  condensed  and 
arranged  in  the  following  sections:  Trade  Conditions  of  the 
World:  Traveling  Salesmen;  Agencies  and  Advertising;  Credit 
Custom*  of  the  World;  Commercial  Laws  of  the  World;  Trade- 
Mark  and  Patent  Laws  of  Ihe  World;  Transportation  Facilities  of 
ihe  World  1  Encyclopedia  of  all  Principal  Commercial  Cities  (giv. 
ing  location,  population,  industries,  banks,  etc.)  ;  Coins  and  Cur- 
rencies of  the  World ;  Postal  Regulations :  Cable  Rates ;  and 
Weights  and  Measures  of  the  World  (with  United  States  equiva- 
lents). No  other  work  ever  prepared  in  any  language  has  at- 
tempted to  cover  the  same  range  of  subjects  or  to  occupy  the  same 
field. 
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Everett-Heore  Affair, 

Several  important  transactions  affecting  properties  of  the  Everett- 
Moore  Syndicate  have  recently  been  made.  At  a  meeting  of  officials 
of  the  Detroit  United  Railway,  held  in  Cleveland,  the  last  instal- 
ment of  the  purchase  price  of  the  Rapid  Railway  System,  or  Detroit 
&  Port  Huron  Shore  Line,  was  effected.  At  the  time  the  deal  was 
made  for  the  control  of  this  road,  it  was  agreed  to  pay  $800,000  for 
the  property,  the  Detroit  t'nited  assuming  the  debt.  The  embar- 
rassment of  the  Everett- Moore  Syndicate  prevented  the  closing  of 
the  transaction  and  the  securities  continued  in  the  hands  of  the 
Cleveland  Trust  Company  as  trustee.  The  road  will  continue  to 
be  operated  under  its  present  corporate  organisation,  since  only 
75  per  cent  of  the  stock  was  included  in  the  sale.  The  Detroit 
United  Railway  Company  has  also  taken  a  60  day  option  on 
the  property  of  the  Detroit  &  Toledo  Shore  Line;  the  option  being 
subject  to  an  option  by  W.  B  Strang,  who  has  g"tic  to  Europe  to 
interest  capitalists  who  own  the  Grand  Trunk  and  Canadian  Pacific 
roads.  If  his  efforts  are  unsuccessful,  the  property  will  be  taken 
over  by  the  Detroit  Company.  The  Detroit  United  is  also  making 
overtures  to  purchase  the  Toledo  &  Monroe  Railway,  and  in 
event  of  its  purchase  it  would  be  connected  with  the  Detroit  ft 
Toledo  Shore  line.  It  is  announced  that  the  syndicate  has  com- 
pleted arrangements  for  financing  the  Lake  Shore  Electric  Railway. 
Bonds  on  the  property  to  the  amount  of  $6,000,000  will  be  issued 
Two-thirds  of  this  will  cover  the  floating  indebtedness,  underlying 
lionds  and  receivers*  certificates;  $t,ooo,ooo  will  be  used  in  placing 
the  road  in  first-class  condition  for  fast  traffic,  and  $1,000,000  will 
he  retained  in  the  treasury  for  future  extensions.  The  capital  stock 
is  $6,000,000,  divided  into  $1,500,000  preferred,  and  S4.SOO.000  com- 
mon stock.  Mr.  Moore,  who  has  had  charge  of  the  negotiation*, 
declines  to  name  the  parties  who  will  take  the  bonds,  but  it  is  gen- 
erally understood  that  a  Cleveland  syndicate,  headed  by  Horace 
E.  Andrews,  will  do  the  underwriting  of  a  large  portion  of  the 
securities  The  Evcrctt-Moorc  bankers'  committee  held  a  meeting 
a  few  days  ago,  and  it  was  decided  to  pay  the  interest  due  all 
security  holders  of  the  syndicate  up  to  July  1.  It  is  announced  that 
as  soon  as  the  Lake  Shore  Electric  deal  is  consummated,  the  hank- 
ers' committee  will  relinquish  the  partial  control  which  it  has  ex- 
ercised over  the  affairs  and  actions  of  the  syndicate.  On  July  22 
it  was  announced  that  the  syndicate  had  wild  all  its  interest  in  the 
Scioto  Valley  Electric  Traction  Company  to  a  party  of  Cincinnati 
and  Columbus  financiers,  headed  by  Cyrus  Hiding,  of  Columbus. 
The  syndicate  owned  about  60  per  cent  of  the  stock  in  the  line, 
which  is  only  partially  completed.  The  road  will  run  from  Colum- 
bia to  Circlcville  and  Chillicothc.  The  syndicate  has  given  an  op- 
tion on  one-half  of  its  holdings  in  the  London  (Ontario  1  Street 
Railway  to  Claude  Ashbrook,  of  Cincinnati,  at  a  price  of  $61  per 
share.  The  opportunity  is  given  to  all  stockholders  to  sell  their 
holdings  at  this  figure.  The  Everett-Moore  Syndicate  will  be  left 
in  control  of  the  property,  and  agrees  not  to  sell  any  of  the  remain- 
ing stock  until  Jan.  15,  190.1,  at  less  than  $;o  per  share.  The  total 
stock  issue  is  $400,000,  of  which  the  Cleveland  people  control  the 
larger  portion. 

Massachusetts  Cora  pules  Wla 

The  full  bench  of  the  Massachusetts  Supreme  Court  has  handed 
down,  in  the  cases  of  the  city  of  Springfield  vs.  the  Springfield 
Street  Railway  Company,  and  the  city  of  Worcester  vs.  the  Wor- 
cester Consolidated  Street  Railway  Company,  a  decision  which 
says  that  the  general  street  railway  statute  of  t8oH,  imposing  a 
tax  upon  all  street  railways  and  relieving  them  from  the  obligation 
to  keep  streets  in  repair,  except  where  the  obligation  is  a  con- 
dilion  of  an  original  grant  of  location,  is  constitutional.  In  both 
cases  the  plaintiffs  sought  to  have  the  companies  make  certain  re- 
pairs in  certain  streets,  but  the  court  held  that  the  effect  of  the 
legislati  hi  oi  ]S-,s  1..  free  the  street  railway'  compan  from 
all  obligations  thereafter  to  keep  any  portiun  of  the  surface  material 
of  the  streets,  roads  and  bridges  in  repair  unless  the  obligation  so 
10  do  had  been  imposed  in  a  grant  of  an  original  location,  which  the 
act  defines  to  mean  the  first  location  granted  to  the  company  in  the 
city  or  town  as  to  whose  streets,  roads  or  bridges  there  might  be 
a  question.  It  was  contended  by  the  cities  that  the  statute  was 
unconstitutional,  because  it  impaired  the  conditions  imposed  upon 


the  companies  to  keep  portions  of  streets  in  repair.  This  contention 
was  based  on  the  theory  that  the  condition  constituted  a  contract, 
but  the  court  held  that  it  did  not  constitute  I  contract,  as  the  loca- 
tion granted  by  a  city  or  town  is  in  the  nature  of  a  license.  In  the 
cases  decided  the  court  held  that  none  of  the  locations  were  original, 
and  the  companies  were  relieved  by  the  statute  of  all  the  obligations 
which  the  cities  sought  to  enforce. 

Indiana  Traction  Companies  ComWae 

The  final  step  in  the  absorption  of  the  Indianapolis  Northern 
Traction  Company's  lines,  rights  of  way  and  franchises,  as  well  as 
all  tangible  property,  by  the  Union  Traction  Company,  of  Anderson, 
has  been  effected  The  former  corporation  has  filed  records  in  all 
the  counties  of  the  State  in  which  it  has  any  property  rights  of  a 
lease  of  its  assets  to  the  Union  Traction  Company.  The  lease  con- 
veys its  property  for  a  term  of  fifty  years.  The  leasehold  was  writ- 
ten to  go  into  effect  July  1  last,  and  was  trade  subject  to  a  mort- 
gage executed  by  the  Indianapolis  Northern  Traction  Company  to 
the  Colonial  Trust  Company,  of  New  York,  to  secure  bonds  issued, 
the  proceeds  of  the  sale  of  which  are  to  be  devoted  to  the  com- 
pletion of  the  Northern  Traction  Company's  lines  already  pros- 
pected, and  the  purchase  of  new  rights  of  way.  and  the  securing 
of  franchises.  The  Union  Traction  Company  is  to  build  all  the 
lines  of  the  Indianapolis  Northern  Traction  Company  not  yet  com- 
pleted, operate  the  same  and  pay  all  taxes  and  other  liabilities  and 
to  guarantee  the  payment  of  all  interest  on  bonds. 

Unique  Posltloa  of  an  Electric  Railway 

The  close  relations  that  have  been  established  between  the  Provi- 
dence &  Danielson  Railway,  running  into  Providence,  R.  L,  and 
the  People's  Tramway  Company,  of  Putnam,  Conn.,  have  produced 
a  situation  in  regard  to  the  former  road  which  is  rather  unique. 
The  Providence  ft  Danielson  Railway  has  made  arrangements  at 
the  Connecticut  end  of  the  line  with  the  People's  Tramway  Com- 
pany, which  is  controlled  by  the  New  York,  New  Haven  ft  Hartford 
Railroad  Company,  and  with  the  Union  Railroad  Company  at 
Providence,  controlled  by  the  Rhode  Island  Company,  and  the 
Providence  &  Danielson  Railway,  running  through  the  western 
part  of  Rhode  Island  and  eastern  part  of  Connecticut,  is  the  con- 
necting link  between  the  two  great  rivals  of  the  railroad  field  of 
Rhode  Island.  T  he  Providence  ft  Danielson  Railway  has  a  nincty- 
ninc-ycar  agreement  with  the  Union  Railroad  Company,  and  a 
fifty-year  agreement  with  the  People's  T  ramway  Company,  otherwise 
the  Consolidated  road,  and  while  not  participating  in  the  rivalries 
of  the  two  companies,  it  enjoys  the  privileges  of  sending  its  passen- 
gers over  the  roadbeds  of  both.  The  plans  of  the  New  York,  New 
Haven  ft  Hartford  Railroad  in  Connecticut  to  parallel  its  lines 
by  establishing  electric  railways,  thus  cutting  off  competition  from 
rival  companies,  are  made  manifest  through  its  acquiring  the 
People's  Tramway  Company,  and  the  plans  it  has  for  the  extension 
of  that  line  down  to  Moosup  and  beyond,  while  it  has  already  com- 
bined with  five  other  electric  railways  and  established  a  parallel 
system  between  Danielson  and  Worcester.  The  Providence  ft 
Danielson  Railway  has  constructed  its  road  as  far  as  the  Connecti- 
cut State  line.  By  the  agreement  that  was  concluded  with  the 
People's  Tramway  Company  on  June  23.  of  this  year,  the  Provi- 
dence ft  Danielson  Railway  is  to  lease  the  right  of  the  People's 
Tramway  Company  to  construct  a  road  from  the  State  line  to 
Chestnut  Hill.  This  strip  is  two  miles  in  length  and  is  to  be  con- 
structed by  the  Providence  ft  Danielson  Railway,  while  the 
remaining  3'J  miles  toward  Danielson  not  yet  built,  is  to 
be  built  and  controlled  by  the  People's  Company.  But 
the  Providence  ft  Danielson  Company  will  enter  into  an 
arrangement  at  the  other  end  with  that  company  similar  to 
the  arrangement  that  it  has  with  the  L'nion  Railroad  Com- 
pany at  the  Providence  end  for  the  running  of  its  cars  from  the 
city  line  to  the  terminus  at  Market  Square.  Each  of  the  rival 
companies  is  thus  being  kept  apart  for  the  time  by  the  Providence 
&  Danielson  Railway  holding  them  at  arm's  length,  but  as  the  ar- 
rangements provide  for  a  carrying  of  the  cars  of  cither  the  People's 
Tramway  Company  or  the  Union  Railroad  Company  over  the  lines 
of  the  Providence  &  Danielson  Railway  there  is  no  knowing  when 
an  interesting  situation  may  arise  from  the  overlapping  process. 
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Another  street  railway  is  to  be  added  to  the  long  list  of  South- 
ern properties  that  have  recently  changed  hands  The  Dominion 
Railway  i*  the  property  that  has  been  -old,  but  just  who  the  pur- 
chaser is  has  not  been  made  public.  It  is  reported  by  some  that  the 
property  has  been  acquired  by  the  Gould  interests,  while  others  re- 
port that  the  Williams  interests,  of  Richmond,  arc  the  purchasers. 
The  Dominion  Railway  is  a  consolidation  of  the  Portsmouth  Street 
Railway,  the  River  Front  Railway,  the  Norfolk  County  Railway, 
and  the  Virginia  Equipment  Company,  and  its  sy>tem  covers  Ports- 
mouth thoroughly,  and  reaches  to  Port  Norfolk,  Parkview,  Prentis' 
Place  and  Gilmerton.  While  only  a  small  property,  the  system  is 
typical  of  those  in  the  South,  and  serves  in  excellent  manner  the 
territory  traversed  by  its  lines. 

A  College  Town  Invaded  by  the  Trolley 

The  Princeton  Street  Railway,  known  as  the  Withcrspoon  Street 
branch  of  the  Trenton,  Lawrenceville  &  Princeton  Railroad,  was 
opened  to  the  public  on  July  17.  The  road  was  built  for  the 
purpose  of  securing  an  entrance  to  Princeton  for  the  Trenton. 
Lawrenceville  &  Princeton  Railroad,  and  the  opening  of  the  line 
marks  an  epoch  in  the  history  of  Princeton,  as  it  shows  a  marked 
change  from  the  situation  there  as  seen  for  eight  years  past.  The 
college  and  town  authorities  have  always  fought  the  entrance  of  an 
electric  railway  into  the  town,  and  in  the  present  case  it  was 
only  with  the  greatest  reluctance  that  the  Trenton  Street  Railway 
was  finally  given  permission  some  time  ago  to  cross  Alexander 
Street,  in  the  lower  part  of  the  borough,  in  order  that  it  might  reach 
a  terminal  near  the  center  of  the  town,  Had  this  road  not  been 
already  in  operation  to  the  lower  end  of  Alexander  Street,  from 
which  point  it  came  on  private  right  of  way  nearly  to  the  crossing, 
the  Borough  Council  would  never  have  granted  it  permission  to 
cross  a  street.  When  the  Trenton,  Lawrenceville  &  Princeton  Rail- 
road was  started  toward  Princeton  there  was  a  general  outcry 
that  one  electric  railway  was  quite  enough  to  combat  with,  from  the 
moral  standpoint,  and  that  another  would  probably  finish  the 
ruin  which  it  was  confidently  predicted  the  first  would  engender 
In  the  fall  of  loot  the  Trenton,  Lawrenceville  &  Princeton  Railroad 
reached  the  northern  line  of  the  borough  of  Princeton  and  per- 
mi>sion  was  sought  to  go  up  Withcrspoon  Street.  While  this  was 
being  argued  cars  were  put  on  the  line,  a  passenger  waiting-room 
and  freight  de|mt  were  erected  at  the  temporary  terminus,  and 
business  went  ahead  with  a  rush.  After  bitter  opposition  from 
some  of  the  University  faculty  a  franchise  was  granted,  in  which 
it  was  specified  that  the  new  company  should  pave  the  street  with 
Belgian  block  or  paving  of  equal  worth,  from  curb  to  curb,  and 
furnish  lights  for  the  street  This  was  locally  considered  as  good 
as  a  victory  for  the  anti-trollcyites.  but  when  the  ordinance  was 
brought  before  the  Council,  the  Lehigh  Valley  Traction  Company, 
at  Allcntown,  Pa.  (which  controls  the  Princeton  line  through  the 
New  Jersey  &  Pennsylvania  Traction  Company),  declined  the  fran- 
chise. Work  was  only  begun  upon  the  extension  a  few  weeks  ago. 
and  the  company  directly  supervised  all  the  work  done.  The  tics, 
which  are  of  chestnut  wood,  are  7  ins.  x  8  ins,  and  8!  S  ft.  long,  and 
arc  laid  upon  a  10-in.  concrete  base,  or  ballast.  Between  the  tics 
more  concrete  is  used  and  this  is  brought  up  high  enough  to  form  a 
foundation  for  the  vitrified  bricks,  which  arc  used  for  paving  be 
tween  the  rails,  and  which  will  be  used  upon  the  street  itself.  Tril- 
by rails  are  used,  and  the  gage  of  the  track  is  4  ft.  8JS  ins.  Double 
span  wire  and  fancy  iron  poles  have  been  used,  and  the  trolley  wire 
is  0000  phono-electric.  A  locomotive  car  hauls  freight  to  the 
foot  of  the  Withcrspoon  Street  extension,  and  in  an  emer- 
gency the  locomotive  also  hauls  a  trolley  car.  but  will  not  be 
able  to  take  them  further  than  the  old  terminus.  Cut  rates  in 
freight  have  been  the  result,  and  the  opposition  between  the  Tren- 
ton. Lawrenceville  &  Princeton  and  Pennsylvania  Railroads,  at 
Princeton,  has  been  quite  marked.  With  the  exception  of  the 
Withcrspoon  Stret  extension,  the  road  i->  built  entirely  upon  pri- 
vate right  of  way,  50  ft.  wide,  and  the  70-lb.  rails  are  laid  upon 
grave]  ballast. 

After  the  Rowdies 

The  local  papers  in  one  of  the  largest  cities  in  Western  New 
York  tell  of  the  crusade  being  made  by  the  railway  company  in 
that  city  against  the  rowdies  who  make  themselves  so  objection- 
able to  the  passengers  on  the  company's  cars  to  the  pleasure 
resorts  in  and  about  the  city.    Every  car  will  he  policed  until  it 


reaches  the  city  line,  ami  the  local  police  officials  will  be  asked  to 
station  patrolmen  at  convenient  call  as  soon  as  the  cars  enter  the 
city.  Men  in  civilian  dress  will  be  placed  on  cars  not  m;inned  by 
Constables,  and  every  possible  effort  will  be  made  to  put  an  end 
t.,  the  disgraceful  scenes  which  have  recently  marked  the  operation 
of  cars  on  Saturday  and  Sunday.  Now.  in  this  question  of  keeping 
the  rowdy  in  his  place,  every  street  railway  company  is  interested. 
From  all  parts  of  the  country  there  come  every  summer  reports  of 
the  outrageous  doings  of  these  disturbers  of  the  peace.  Traveling  in 
such  numbers  as  to  intimidate  even  him  who,  in  behalf  of  his  fel- 
low passengers,  would  be  tempted  to  object  to  their  outrageous 
linings,  ihcy  carry  their  rowdyism  to  a  point  where  the  average 
passenger  is  deterred  from  riding  on  a  car.  The  passenger  should 
be  protected,  and  the  company  and  the  police,  working  together,  by- 
making  an  example  of  several  offenders,  ought  to  be  able  to  check 
the  objectionable  actions  of  these  offenders.  In  a  number  of  in- 
stance? where  the  conductor  and  the  motorman  of  a  cur  have 
attempted  to  protect  the  passengers,  the  operators  of  the  cars  them- 
selves have  receiv  ed  rough  treatment  at  the  hand*  of  these  uncouth 
off  en  den, 

Atleata's  Good  Sbowiof 

As  an  instance  of  the  results  that  may  lie  expected  to  accrue 
through  such  consolidation  as  have  recently  been  effected  between 
lighting  and  power  interests  in  a  numlier  of  Southern  cities,  the 
Georgia  Railway  &  Electric  Company,  controlling  the  entire  lighting 
and  railway  interests  of  Atlanta,  is  an  excellent  example.  The  com- 
pany was  organized  Jan.  t.  1002.  as  a  consolidation  of  the  Atlanta 
Railway  &  Electric  Company,  the  Atlanta  Rapid  Transit  Company, 
the  Atlanta  Steam  Company,  and  the  Georgia  Electric  Light  Com- 
pany, and  while  the  properties  were  in  excellent  physical  condi- 
tion tieforc  the  consolidation,  the  economics  that  have  resulted 
through  joint  operation  has  greatly  exceeded  even  the  most  enthusi- 
astic The  statement  of  the  earnings  of  the  company  for  the  month 
of  May,  which  is  at  hand,  shows  an  increase  of  aliout  7  per  cent 
over  the  preceding  month,  and  for  the  five  months  ending  May  30. 
1902,  an  increase  of  20  per  cent  over  the  same  period  for  toot  Is 
shown.  The  May  earnings  are:  Gross,  $107,387.10.  as  compared 
with  $00,283  for  May,  toot,  an  increase  of  $17,103.65;  net.  $56,33.5. 
showing  an  increase  of  $14,355-8°  over  too"-  The  proportion  for 
interest  and  taxes  is,  $38,508.  leaving  $17.73°-  Of  this  $7,500  is 
necessary  for  preferred  stock,  leaving  a  surplus  of  $10,230  lor 
common  stock. 


PERSONAL  MENTION 

MR  W.  H.  BACON,  of  Messrs.  Ford.  Bacon  &  Davis,  of 
New  York,  has  been  appointed  consulting  engineer  (or  the  Metro- 
politan Street  Railway  Company,  of  Kansas  City,  Mo.  Mr. 
Bacon's  first  special  duty  will  be  the  supervision  of  the  erection 
of  the  new  power  house  of  the  Metropolitan  Company. 

MR.  HARRY  JOHNSON  has  resigned  as  superintendent  of  the 
Norfolk  &  Bristol  Stiect  Railway,  of  Norfolk,  Mass  and  is  suc- 
ceeded by  Mr.  Thomas  Gammon,  of  East  Braintrce,  Mass.  Mr. 
Johnson  was  presented  a  handsome  gold  watch  and  chain  by 
the  employees  of  the  company,  as  a  token  of  their  csleem. 

MR  S.  N.  JAMES,  formerly  superintendent  ot  the  Eighteenth 
Street  Division  of  the  Metropolitan  Street  Railway  Company,  of 
Kansas  City,  Mo.  has  been  made  second  assistant  general  super- 
intendent of  the  company.  Mr.  James  Griffin,  formerly  assistant 
to  Mr.  James,  has  been  advanced  to  the  position  vacated  by  Mr. 
James. 

MR  ALEXANDER  MACKENZIE,  a  member  of  the  legal 
firm  of  Blake,  I-ash  &  Cassells,  of  Toronto.  Ont ,  has  been  appointed 
the  chief  representative  of  the  Sao  Paulo  Electric  Company  of 
Sao  Paulo.  Brazil,  and  severs  his  connection  with  Blake,  I-ash  & 
Cassells  to  assume  his  new  duties.  Mr.  Mackenzie  returned  from 
Sao  Paulo  recently,  where  he  had  been  for  three  years  in  the  interest 
of  the  company. 

MR.  E.  C.  HATHAWAY  has  resigned  as  general  manager  oi  the 
Lexington  Railway  Company,  of  Lexington.  Ky ,  and  Mr.  R.  E. 
Hunt,  assistant  general  manager  of  the  company,  has  been  elected 
as  his  successor.  The  position  of  assistant  general  manager  has 
been  abolished  Mr.  Hathaway,  it  will  be  recalled,  is  president  of 
the  Consolidated  Street  Railway.  Electric  Light  &  Gas  Companies, 
of  Norfolk,  Portsmouth  and  Newport  News. 

MR.  CHARLES  M.  MILLS,  assistant  engineer  of  the  bureau 
of  survevs,  of  Philadelphia,  in  charge  of  bridges,  has  resigned  to 
accept  the  position  of  assistant  engineer  in  charge  of  subway  and 
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ctetat«d  rOftd  work  for  the  1'hiladclpliia  Rapid  Transit  Company. 
Mr.  Mills  has  been  eight  years  in  the  service  oi  the  city,  and  anionic 
invporUnt  work  done  by  him  was  the  superintending  of  the  con- 
struction of  Gray  5  Ferry  bridge,  i-'rior  to  going  into  the  city  serv- 
ice,  Mr.  Mills  was  in  the  employ  of  the  I'Ihciiix  Budge  Company. 
Mr.  Mills  is  a  member  of  the  American  Society  oi  Civil  Engineers. 

MR.  JOSEPH  II.  JACKSON,  chairman  of  the  Massachusetts 
Railroad  Commission,  returned  to  Boston,  July  25,  after  ail  ex- 
tended trip  to  Europe  in  the  interest  oi  railroad  problems,  which 
he  has  studied  in  Hnglaud.  France  and  Germany,  giving  special 
attention  to  the  problem  of  cheap  suburban  morning  and  evening 
traffic,  uii-liiding  the  interurban  means  01  transportation  m  Eu- 
ropcan  cities.  Mr.  Jackson  made  a  close  study  oi  the  London 
Mtbwuys,  as  well  a>  the  electrical  equipment  ot  some  oi  the  Con- 
tinental railroads,  and  will  embody  his  observation*  in  a  report  to 
the  Massachusetts:  Legislature. 

MR.  E.  C.  FOLSOM.  general  manager  of  the  street  railway 
system  oi  Logansport,  In. I  .  has  lor  the  last  three  months  been 
making  extensive  improvements  on  his  road,  and  his  efforts  arc 
being  greatly  appreciated  by  the  local  public.  Under  Mr.  Fol- 
som's  management  the  road  is  giving  belter  and  taster  service  and 
the  receipts  have  increased  2$  per  cent,  Besides  thoroughly  over- 
hauling the  old  equipment  he  has  put  in  much  new  overhead  work, 
repaired  the  tracks,  added  new  cars,  moton  and  trucks  and  gen- 
erally reorganized  the  system.  The  road  is  soon  to  be  connected 
with  an  interurban  line  to  Pent  and  Wabash. 

MR.  AMOS  CARYI.E  RIDGWAY,  general  manager  of  the  Col- 
orado Springs  &  Cripple  Creek  Oistricl  Railway,  of  Cripple  Creek, 
Colo.,  has  been  appointed  general  manager  of  the  Denver,  North- 
western &  Pacific  Railway  Company,  and  will  assume  his  new  duties 
Sept.  I.  Mr.  Ridgway  was  horn  April  16,  iNrm,  at  Water  Gap,  Fa., 
and  mitred  railway  service  m  1H77.  Since  that  time  he  has  been, 
consecutively,  the  occupant  of  the  following  positions:  1X77  to  187S, 
roadmaMer's.  clerk  and  section  hand.  Kansas  I'acilic:  1878  to  1870, 
freight  brakeman  and  switchman,  Union  Pacific  Railway;  1879  to 
1  freight  brakeman  and  work  conductor,  same  road:  1880  to 
1881,  chief  clerk  to  the  engineer  of  the  Missouri,  Kansas  &  Texa> 
Railway;  l88t  to  i88j,  general  roadmaster's  clerk  and  work  con- 
ductor, Denver  &  Rio  Grande;  18K2  to  Sept.  1.  1889.  chiei  clerk, 
second  and  third  divisions  of  the  Denver  St  Rio  Grande;  Sept.  I, 
1806,  assistant  superintendent  second  and  third  divisions  same 
road;  May  1,  tHq6.  to  July  1,  1899.  superintendent  of  the  same  road. 
Dec  I,  1899,  Mr.  Ridgway  was  appointed  general  manager  of  the 
Colorado  Springs  &  Cripple  Crock  District  Railway. 

MR.  DOW  S  SMITH,  the  new  general  superintendent  of  the 
Brooklyn  Rapid  Transit  Company,  has  already  made  his  person- 
ality felt  on  the  rank  and  tile  of  the  operating  department!!  of  the 
system,  He  comes  from  one  of  the  best- managed  street  railways  in 

the  country,  the  Twin  City 
Rapiil  Transit  Company, 
where  for  eight  years  he 
was  superintendent  of  the 
St.  Paul  Division,  and  was 
largely  instrumental  in 
bringing  up  to  the  high 
standard  which  it  ha*  at- 
tained, the  operation  of  that 
road.  Mr.  Smith  is  well 
equipped  with  expert  knowl- 
edge of  the  requirements  of 
his  position,  added  to  his  un- 
disputed familiarity  with 
«  ar  .^aaa^BnY  every  detail  of  electric  rail- 
way management.  He  has  an 
untiring  energy  and  rapid 
manner  of  carrying  into  ef- 
fect the  improvements  which 
he  contemplates  making. 
Mr.  Smith  is  a  graduate 
of  the  University  of  Min- 
nesota, in  thi  clas«  of 
1888.  ami  immediately  ItpcHI  graduation  he  eras  made  superintendent 
of  construction  of  the  West  Superior  Iron  and  Steel  Company. 
West  Superior.  Wiv  lie  remained  in  this  position  for  five  years, 
when  he  resigned  to  become  superintendent  in  Minneapolis  for  the 
Twin  City  Rapid  Transit  Company.  Remaining  here  for  one 
year  he  was  transferred  t°  the  St.  Paul  Division,  where  for  eight 
years  he  has  ably  managed  that  property.  The  position  of  general 
superintendent  in  the  Brooklyn  Rapid  Transit  Company  combines 
entire  control  of  the  traffic  and  repair  departments  of  both  tb? 
elevated  and  surface  lines,  an  office  which  was  created  during  the 
recent  reorganization  of  the  relations  between  the  various  depart- 
ments.  Mr.  Smith  has  taken  hold  of  the  elevated  problem  with  the 
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same  energy  which  has  marked  his  former  connection  with  the 
running  ot  surface  roads,  and  promises  10  make  as  iuccessful 
progress  in  this,  10  him,  new  tine  of  work  as  he  has  proved  himself 
capable  oi  in  his  more  iamihar  duties  in  the  West.  The  combina- 
tion of  the  elevated  and  surface  roads  is  a  new  departure  of  the 
company's,  although  it  has  been  advocated  by  many  of  the  officials 
lot  some  tune,  and  its  practicability  depends  largely  upon  the 
efficiency  of  the  man  at  its  head.  Mr.  Smith's  management  as 
general  superintendent  will,  therefore,  be  watched  with  consider- 
able interest. 

MR.  ROBERT  I.  TODD,  second  vice-president  of  the  Cincinnati 
Traction  Company,  Cincinnati,  Ohio,  has  tendered  his  resignation 
to  accept  a  position  with  the  United  Gas  Improvement  Company  in 
Philadelphia.  The  work  which  he  will  have  in  charge  will  be  in 
connection  with  the  company's  traction  interests.  Mr.  Todd  is  a 
native  of  New  Jersey,  having  been  born  near  Lakewnod.  Nov. 
-sj.  i.s/hj.  He  graduated  from  the  Johns  Hopkins  University  in  the 
class  oi  1893.  His  first  connection  with  street  railway  work  was 
:>s  awiltant  superintendent  of  the  Eckington  &  Soldiers'  Home  Si 
Hell  Railway  Companies,  Washington,  I).  C.  Later,  when  these 
lines  and  others  were  merged  into  the  City  81  Suburban  Railway 
Company.  Mr.  Todd  was  made  general  superintendent  and  elec- 
trical engineer,  resigning  from  this  position  in  the  spring  of  18S0. 
to  take  charge  of  the  experimental  work  of  the  Compressed  Air 
Company  in  New  York  city.  Mr.  Todd  resigned  this  position  in 
July.  1900.  to  accept  the  position  <>f  mechanical  engineer  of  the 
Consolidated  Traction  Company,  of  Pittsburgh,  which  position  he 
held  until  February,  1901.  He  resigned  at  this  date  to  become 
general  manager  of  the  Cincinnati  Traction  Company,  when  that 
property  was  acquired  hy  the  Klkins-Widcncr-Dolan-Morgan  Syn- 
dicate. In  January,  1902,  he  was  promoted  to  the  position  of 
second  vice-president  of  the  company.  Mr.  Todd  s  work  in  these 
many  cities  hat  given  him  experience  with  all  the  various  methods 
of  street  car  propulsion,  horse,  storage  battery,  air.  underground 
electric  and  single  and  double  trolley,  and  his  wide  experience  in 
the  traction  field  has  peculiarly  well  fitted  him  for  the  work  which 
he  m  m  assumes, 
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SANTA  CRCZ.  CAL.-F.  W.  Swanton.  of  Santa  Out,  »•  reported  to  have 
Mid  thai  a  deal  has  been  completed  that  insure*  the  building  of  an  electric 
railway  let  (syfkMtl  tlic  l+wfll  ami  settlements  of  Pacific  Grove.  New  Monterey, 
Monterey  ami  i  >ak  Gnvi  with  Del  Monte.  Mr.  Swanton  it  also  reported  to 
have  said  that  a  deal  mil]  be  concluded  shortly  whereby  the  present  horse 
car  line,  from  Santa  Crui  to  Seabright,  will  be  con  vertex  I  into  an  electric 
road  Ami  em  tended  In  0|"t<>L*. 

SI'lSl'N".  I  AL.  The  Heard  of  Supervisor*  hni  granted  a  franchise  to  J.  K. 
Wotilley  f»r  the  construction  and  operation  In  Solano  County  ot  an  elccinc 
Milway  to  connect  S.n*.in.  Vacavillc,  Winters.  Elmiri  and  Cement  City.  There 
were  three  bids— I.  E.  Woolley.  who  secured  the  (rant;  J.  W.  HartzelT,  repre- 
renting  the  Vallr jo.  Ilenica  &  Nap*  Valley,  and  Lewis  A.  flilhorn,  of 
Suisun.  representing  an  K.a«iern  syndicate.  The  tine  Mill  be  about  49  miles 
)at»*7a  including  branches.  The  road  is  to  handle  boih  freight  and  passenger 
Irarhe,  and  it  is  -n  l  that  it  will  be  operated  by  electricity  tram  the  Day 
Counties  Electric  Tower  Company  a  lines,  which  touch  both  Suisun  and 
Yaeaville. 

HARTFORD,  CCiSS.- 14  »  slated  that  the  electric  railway  which 
the  Connecticut  Kaitway  ft  Lighting  Company  is  building  between  Cheshire 
and  Mount  Canncl,  where  connections  will  be  made  with  the  Fair  Haven 
&  WeMvsllc  system,  thus  forming  a  continuous  line  between  New  Haven 
and  Chr*lnrr,  will  be  ready  for  operation  about  Aug.  1.  For  the  present, 
power  for  ll>e  new  line  will  be  supplied  by  the  Fair  Haven  ft  Westvtltc  line. 
After  the  completion  of  the  road  to  Cheshire  the  Railway  &  lighting  Com- 
pany will  proceed  to  extend  the  line  to  Milldale  to  connect  with  the  line* 
of  the  N'rw  Itniiin  district,  Completion  of  this  ftretcb  will  make  a  con- 
tinuous line  o|  trolley  between  Stamford  and  Boston  by  way  of  Hartford 
and  Springfield.  .       ,  , 

FERN'ANTHNA.  FLA.— The  Amelia  Beach  Company  has  been  organized 
to  build  a  street  milts  ay  irom  Ecrnandina  to  Amelia  Beach.  John  G,  Me- 
fjifhn  is  president  oi  the  company;  L>  G,  Hirth.  vice-president;  V.  W  Railcy, 
■ecretary.  and  John  W,  Simmons,  treasurer. 

IILOOMIM.TON.  ILL.-CharVrs  P.  Griffin.  G.  G.  Nfeitger  and  W.  T. 
King,  and  others,  have  organised  a  company  to  build  the  Bloom  in  gton. 
Peoria  ft  lYknt  Railway  k  k-l  r  of  way  ha*  lieen  secured  between  Blooming- 
Ion  and  iVktn.  Ill  .  ami  work  will  start  as  soon  as  the  balance  has  been 
secured.  »luch  will  be  in  the  near  future. 

NEW  ALU ANYi  IND.— A  new  electric  raiUay  from  New  Albany  to  White 
Sulphur  Sprint;*  by  way  of  Leavenworth,  Ind..  is  being  planned.  Capt.  W. 
W\  litre,  oi  Louisville,  Ky.,  president  of  the  Louisville  and  Evanivjlle 
Packet  Company,  i*  reported  lo  be  iniereMrd  in  the  project. 

IH>\  M.l'SOW  II.l.F.,  LA..  Tne  Town  Council  has  granted  M  0  Rringicr 
the  nnviH-gc  to  opvfMic  a  railway  through  the  Mreel*.  the  grantee  to  pave  the 
street*  through  which  the  road  runs.  The  grantee  is  given  nine  months  to 
hemn  work. 

KtiCKLA.VP.  MAINE.— The  eMen»ion  of  ihc  Rockland.  Thorn  a*,  on  ft 
Camden  Street  Kaituay  to  Warren  ha?  been  placed  in  operation. 
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Tbe  Situatioa  al  CallelUbarf 

Judging  iroui  the  newspaper  accounts  oi  the  strike  of  the  Cam- 
den Interstate  Street  Railway  Company's  employees,  the  "vic- 
tory" of  the  union  resulted  from  intimidation  and  violence  on  the 
part  of  the  strikers  and  their  sympathizers.  Rioting  and  blood- 
shed were  reported  at  Huntington,  [ronton,  Catlettsburg  and  Ash- 
land, hut  these  disturbances  failed  to  awaken  ihe  authorities  to  .1 
realization  oi  their  duties.  The  press  dispatches.  Muring  this 
lawlessness,  said:  "The  city  officials  are  making  little  or  no  effort 
to  keep  order.  Sheriff  Walton  was  appealed  to  ior  assistance,  but 
said  that  city  authorities  should  first  make  an  effort  to  keep  the 
peace."  All  of  this  trouble  grew  out  of  the  refusal  of  the  com 
pany  to  recognize  the  union,  anil  the  conduct  of  the  men  during 
the  strike  shows  that  there  are  very  good  reasons  why  the  union 
*honld  not  be  recognized  aside  from  any  question  of  company 
policy.  It  is  a  sad  commentary  upon  any  community  that  such  an 
organization  is  not  only  tolerated  but  encouraged. 

The  Trackless  Trolley  Car. 

Our  readers  are  familiar,  through  several  articles  which  have 
appeared  in  this  paper,  with  the  device  known  as  the  "trackless 
trolley."  and  which  is  employed  in  F.urope  to  some  extent  where 
the  a mnwrl  Of  traffic  is  not  sufficient  to  justify  the  expense  of 
laying  the  ordinary  track  construction.  Up  to  this  time  there 
have  been  no  systems  of  the  trackless  trolley  kind  installed  in  this 
country,  hut  it  is  just  reported  that  F.  G.  Tilton  and  G.  F.  Stiles, 
two  Lowell  capitalists,  will  build  a  line  of  this  kind  between  Frank- 
lin and  Franklin  Falls.  N.  II.  A  20-hp  omnibus  has  been  ordered, 
capable  of  carrying  thirty-two  passengers  ami  freight,  and  this  car 
will  be  run  by  overhead  wires  on  a  macadam  road.  It  is  nowhere 
claimed  that  ibis  system  is  as  cheap  to  operate  as  the  ordinary 
trolley  system,  or  is  in  any  respect  more  desirable  than  the  latter, 
except  that  by  it  the  expense  of  laying  a  track  is  avoided.  The 
records  of  power  consumption  on  the  roads  installed  abroad  indi- 
cate that  about  twice  as  much  power  is  required  on  a  good  road 
to  operate  an  omnibus  of  this  kind  as  would  be  needed  to  propel 
;>  trolley  car  of  about  the  same  size.  It  is  needless  to  >ay,  how- 
ever, that  one  chief  essential  for  success  is  that  the  highway  be  a 
good  one.  and  sufficiently  broad  lo  accommodate  the  traffic. 

•  •  ♦ 

The  average  electric  railway  manager  very  often  rinds  himscit 
confronted  with  a  situation  where  I  certain  amount  of  traffic  could 
be  secured  by  the  construction  of  a  short  spur  to  his  main  track, 
hut  where  there  is  considerable  doubt  whether  enough  passengers 
can  be  secured,  certainly  at  tirst,  to  put  the  line  on  a  paying  basis 
We  ourselves  can  call  to  mind  a  number  oi  instances  of  this  kind, 
in  some  of  which  the  local  manager  has  actually  taken  into  serious 
contemplation  the  operation  of  an  automobile  car.  either  steam  or 
electric.  Again,  there  may  be  places  where  the  right  to  lay  tracks 
either  cannot  be  obtained  or  else  will  only  be  given  under  such 
burdensome  restrictions  that  it  will  not  be  profitable.  To  both  ot 
these  cases  the  trackless  trolley  seems  particularly  adapted.  If  the 
future  should  show  that  the  traffic  is  not  sufficient  to  justify  tin- 
rout,  the  expense  of  installation  has  been  very  siight,  while,  on  the 
other  hand,  if  the  traffic  should  grow,  the  ordinary  track  can  be 
laid  anil  Usui  with  the  same  overhead  wires,  while  the  trolley 
Omnibus  can  be  relegated  to  another  branch,  where  it  can  develop 
another  traffic  territory.  Still  toother  instance  where  this  system, 
if  it  is  practical,  can  b*  U'cd  is  in  a  small  town  where  there  is  no 
trolley  system  and  where  current  to  operate  the  line  can  be  pur- 
chased from  a  local  lighting  company. 

*  *  » 

Two  systems  of  this  kind  are  employed  abroad.  In  one  the 
trolley  is  of  ordinary  under-running  type  ami  the  two  poles  carried 
011  the  bus  are  similar  to  those  on  a  ear.  except  that  they  are 
longer  and  are  swiveled  both  at  the  base  and  at  the  harp,  so  that  a 
certain  amount  of  variation  in  running  is  possible  In  the  other 
system  the  trol'.cy  runs  on  top  of  the  wire,  as  in  the  old  early  Van 
tie  Poele  s,  stem,  and  is  connected  to  the  omnibus  by  two  flesible 
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wires  The  advantage  of  the  latter  method  i».  oi  coarse,  that  of 
a  greater  range  in  movement  far  the  bn<-.  depending  on  the  length 
oi  the  eonnccting  cable  The  (.inner  plan,  on  the  other  hand, 
permit'  an  overhead  construction  exactly  similar  to  that  of  the 
ordinary  trolley  car.  except  that  two  wires  are  used.  For  this 
reason  the  line  can  he  converted  very  easily,  so  lar  as  the  over- 
head equipment  is  concerned,  from  a  trackless  to  that  oi  the 
ordinary  tract  sort.  The  announcement*  published  of  the  Frank- 
lin line  do  nut  indicate  which  system  is  to  be  employed  in  that  city, 
but  we  hope  when  the  line  is  in  operation  to  present  some  details 
01  it. 

«         •  • 

We  have  already  referred  to  the  absolute  necessity  oi  having 
a  good  road  to  run  over,  if  the  trackless  trolley  is  to  be  even  a 
fair  success.    We  do  not  know  the  condition  of  the  particular 
highway  upon  which  it  is  stated  the  trial  is  to  be  made,  but  we 
could  wish  for  better  roads  than  the  experimenters  are  likely  to 
rind  in  that  pan  of  the  country.    A  combination  of  sand,  stones 
and  bod  construction  faithfully  describe*  the  ordinary  New  F.ng 
land  highway,  and  on  top  of  this  everybody  insist*  on  using  nar 
row  tires,  so  a*  to  insure  the  maximum  tractive  effort     Kven  tin 
roads  that  exist  are  narrow,  as  well  as  had.  and  a  line  oi  ordinal? 
automobile  trucks  would  encounter  many  difficulties     We  can 
imagine  a  trackless  trolley  car  performing  fairly  well  on  Gmti 
nental  or  American  roads  of  the  belter  claw,  but  the  average 
American  road  is  quite  another  story.    Tutting  out  of  cOMidm- 
tion  the  annoyance  of  the  double  trolley,  under  even  the  most 
favorable    conditions,  the  power  required  on  ordinary  roadbed* 
and  grades  is  considerable,  and  the  mere  difficulty  of  dodg>r* 
other  vehicle*,  simple  enough  with  a  common  automobile,  i* 
formidable  when  the  trolley  connections  arc  taken  into  account 
.         •  • 

The  average  denizen  oi  the  rural  districts  ha*  little  enough 
love  ior  automobiles  at  their  best,  and  when  trying  to  pas*  a  track- 
less trolley  car  with  a  heavily  loaded  hayrack  we  lear  his  language 
would  be  more  picturesque  than  |M>htc.  However,  let  the  ex- 
perimenters try  it  on— they  have  our  best  wishes  for  success— and 
■i  they  can  din  the  gospel  oi  good  roads  into  the  unbelieving  ears 
..f  the  rural  heathen  we  will  pass  around  the  missionary  box  for 
them.  Even  on  city  streets  the  automobile  truck  has  thus  far 
had  a  strenuous  time  of  it.  and  while  it  doubtless  has  a  great  iu- 
uire.  its  present  is  full  of  griefs.  The  advent  of  a  thoroughly  suc- 
cessful kerosene  burner  or  kerosene  explosive  engine,  would  clear 
up  the  difficulties  wonderfully,  and  when  the  storage  battery  has 
really  arrived  per  nap*  the  horse  will  shake  his  harness  for  good 
and  all  A  French  breeder  has  been  experimenting  of  late  years 
on  the  development  of  horses  of  stature  suitable  lor  household 
pets.  He  has.  we  are  infonned.  already  brought  the  full-grown 
equine  to  the  modest  dimensions  of  a  setter  dog.  and  if  both  lie 
and  the  automobile  ftithl  their  hoped-for  destinies,  we  may  see  the 
elect  lounging  back  in  their  touring  cars  with  their  horses  in 
iheir  laps.  But  for  the  present  we  will  pin  our  faith  to  the  trolley 
car  when  we  wish  to  get  there  on  time. 

The  Slreei  Railway  la  American  Cities 

It  hat  been  Ihc  usual  custom  for  Anietu-an  rilir-.  in  thr  mailer  lallfuad 

Iranclnsco.  lo  «»•«  until  sonielMidy  oanlnl  l„  d  mclllin*.  and  ihen  ihe  cily 

has  been  content  My  yr-  oi  no.  Il  ha.  bum  b«n  my  cwilciili.'n  lliat  a 
my  «ju»|lil  l<»  be  abb-  lu  -ay  *ha!  it  »an<r»l  l«  ha.e  ilouc  and  thin  to  ItCir 
urn  otiat  »on«bod>  would  ib>  il  fur;  in  oihtr  moid-.  Ihal  ibe  tii>  >■■■!■  Li- 
able n.  take  tbe  Hniuuvc— r-'tum  Mayor  Low  s  Weekly  Talk 

This  statement  shows  a  lack  of  appreciation  of  conditions  that 
obtain  in  American  cities,  and  il  is  lurd  to  accept  it  as  the  expres- 
sion of  a  student  of  municipal  organization.  Had  the  policy  here 
advocated  been  billowed,  the  present  development  of  city  tran-por- 
tation  facilities  and  the  consequent  improvement  of  living  condi- 
tions resulfing  therefrom,  which  are  now  universally  enjoyed  in 
this  country,  would  be  unknown.  It  is  only  necessary  to  bear  in 
mind  the  financial  condition  of  the  average  American  city,  the 
numerous  demands  that  are  made  upon  its  resumes,  ami  die  pres- 


ent statu*  of  public  works  entrusted  to  it*  care,  to  realize  the  wis- 
dom and  good  fortune  oi  the  cities  that  have  adopted  the  policy  oi 
i  ntrusling  the  street  railway  business  to  private  corporations 

We  should  not  |o.e  sight  of  the  fact  that  the  street  railway  com- 
panies have  done  a  great  public  service  in  developing  tran*t>ortatii>n 
facilities,  not  the  least  important  feature  of  which  has  heen  the 
ripening  up  of  residential  district-  out-ide  of  the  crowded  business 
centre!,  thus  relieving  the  congestion  of  these  quarters  and  enahluiii 
rill  classes  to  secure  homes  in  localities  where  better  living  condi 
lions  could  be  obtained 

The  street  railway  companies  have  not  waited  for  the  demands 
■  .f  traffic;  they  have  opened  up  new  territory  and  led  the  way  for 
the  settlement  of  new  districts  It  i*  no  exaggeration  to  -ay  that 
ihey  have  lieen  pioneers  of  civilization  in  the  lirglirst  sense  of  the 
term.  They  have  given  the  people  the  mean-  of  getting  away  from 
I h«  crowded  thoroughfare*,  and  in  many  instances  have  been  com- 
pelled to  operate  their  mads,  for  long  terms,  at  considerable  loss 
relying  entirely  upon  the  future  for  a  fair  compensation  for  tin- 
outlay.  The  investment  represented  in  these  roads  has  been  very 
K  re.it ,  much  more  than  any  city  could  devote  to  similar  work  under 
even  more  favorable  conditions.  To-day  there  are  comparatively 
few  cities  in  this  country  that  are  in  position  to  engage  in  enter- 
prises of  this  kind,  and  n  is  doubtful  if  there  are  any  that  have 
fund*  at  their  di-|iosal  that  could  lie  spared  for  the  period  that 
must,  of  necessity,  expire  liefore  the  investment  could  Income 
profitable 

This  distinctive  American  policy  has  resulted  in  a  higher  devel 
■incut  of  electric  -u'«  o  .  in         .•■•nntry  •••an  ti  any  <  >thei  BOI I 
of  the  world,  which,  of  itself,  is  sufficient  justification,  even  if  then- 
were  not  many  other  good  reason*  for  it 

The  Sky-Scrapini  Coal  Bill 

\i  the  present  rate  of  increase  in  the  price  of  even  soft  coal,  the 
lime  is  -oon  coming  when  the  motor  power  department  of  the 
electric  road  must  take  counsel  with  itself  wherewith  it  shall  st«ike 
the  boilers.  Coal  lias  been  on  the  up  grade  for  some  years,  hut  twf 
last  two  seasons  ;,re  ominous.  It  really  seem*  as  if  the  coal  nvmop 
oly,  for  such  it  practically  i-,  proposed  to  "educate"  the  dear  public 
to  pay  for  its  coal  by  the  pound  It  is  hard  enough  on  large  elec- 
tric railway  systems  that  have  terminal  facilities  of  their  own. 
and  order  coal  by  the  ship  load.  But  the  burden  falls  with  double 
severity  on  the  small  road  that  has.  of  necessity,  a  poor  load  factor 
and  probably  a  rather  uneconomical  station  to  hoot.  In  such  cases, 
the  cost  of  fuel,  even  at  the  former  reasonable  prices,  was  a  sen. .Ms 
item  in  the  year's  expenditures,  and  now'  the  case  is  much  wor-e. 
the  more  s..  a-  the-  outlook  for  improvement  is  not  promising.  It. 
therefore,  behooves  all  hands  to  look  out  for  means  of  relief. 

Anything  that  will  improve  station  efficiency  means  lower  coal 
hills,  and.  consequently,  it  is  desirable  to  overhaul  the  station  equip- 
ment with  a  critical  eye  Perhaps  it  did  not  pay  to  condense  three 
or  four  years  ago,  but  the  balance  turns  the  other  way  now.  and 
the  sooner  that  new  coni|Miund  engine  is  ordered  the  lietter  Then, 
too,  how  aliout  that  Water -tuba  boiler  that  you  have  talked  about 
since  summer  liefore  last*  Would  it  not  In-  go.nl  policy  to  order 
il  almut  to-morrow  morning'  And,  while  ymi  arc  about  it,  you  had 
better  consult  with  the  makers  and  see  that  the  furnace  is  planned 
especially  for  the  Use  of  cheap  fuel  Then.  too.  you  have  been 
nosing  almm  and  considering  storage  batteries  for  a  year  or  two— 
liadn  t  you  Utter  quit  thinking  it  over  and  do  something  ?  Your 
load  factor  i-  bad  enough  to  demand  it,  surely,  and  every  month 
the  coal  bill  gives  you  a  had  quarter  of  an  hour.  Batteries  cost 
good  money,  tixi,  but  they  do  not  pull  on  your  bank  account  quite 
so  hard  a-  the  coal  pile  does,  and  once  in.  they  will  save  a  handsome 
percentage  on  the  investment.  If  worst  comes  to  worst,  the  time 
ma]  soon  come  wheat  «  will  pay  to  investigate  the  merits  of  pro- 
ducer gas  and  gas  engines.  It  is  a  hard  state  of  things  when  one 
has  to  turn  away  from  the  steam  engine,  but  unless  the  back  oi 
the  coal  monopoly  is  broken,  and  thai  promptly,  something  must  1«- 
done  to  improve  the  utilization  of  the  fuel  one  is  able  lo  buy.  It 


Digitized  by  Google 


A i oust  9,  1902.] 


STREET  RAILWAY  JOURNAL. 


'93 


is  now  quite  certain  that  by  the  skilful  use  of  producer  gas 
one  ran  get  the  horsepower-hour  on  the  equivalent  of  little  more 
than  a  pound  of  coal,  and  it  is  high  lime  that  the  question  were 
ttriottdy  considered.  Electric  power  transmission  should  ice.  a 
l«M»m  coming.  P»».  and  every  water  power  that  1-  available  ihOuid 
I*  turned  to  immediate  account  The  comic  paragraphcr  has  pic 
tured  the  magnate  of  the  next  general  inn  wearing  a  »i/cablc  chunk 
at  anthracite  in  his  shirt  front,  hut  the  joke  is  getting,  even  now.  al- 
together too  grim  for  enjoyment.  The  coal  supply  is  far  from  ex- 
hausted, hut  the  patience  of  the  consumer  is.  and  it  is  time  to  take 
the  matter  111  hand  and  to  push  it  to  a  final  settlement 

Electric  railway  progress  in  the  United  States  has  been  so  rapid, 
ami  we  have  been  accustomed  to  such  a  great  extent  to  look  up  m 
American  railway  practice  as  standard  throughout  the  world,  that 
American  railway  managers  have,  as  a  rule,  taken  Comparatively 
little  interest  in  the  meetings  of  the  foreign  tramway  association* 
Another  rca-nn  for  this  fact  has  undoubtedly  been  that  it  is  the 
general  impression  that  operating  condition*  are  so  different  abroad 
that  little  practical  value  can  be  secured  by  a  study  ol  foreign 
electric  railway  conditions.  In  some  respects  l«ith  of  these  state- 
ments arc  true,  although,  when  we  consider  them  carefully,  the 
argument*  neutralize  each  other,  because  if  American  apparatus 
i»  ti*ed  extensively  abroad  the  ex|ierience  of  « llirrs  with  it  w  ill 
■  -1  ten  be  of  as  much  value  as  if  the  apparatus  were  I  King  em 
ployed  in  this  country  As  a  matter  oi  fact.  Europe  possesses  a 
number  of  very"  active  street  railway  associations  at  which  topic- 
are  often  discussed  which  are  of  interest  to  Americans,  ami  while 
local  conditions  have  caused  a  difference  111  certain  operating 
methods  there  is  nowhere  near  the  diversity  ol  practice  between 
tramway,  abroad  and  in  America  as  exist  between  the  steam  rail- 
loads  in  the  two  continents  The  fact  that  electric  railway  develop- 
ment has  occurred  at  a  time  win  11  lite  interchange  of  ideas  by  the 
technical  press  and  in  other  ways  has  been  so  general,  together 
with  the  extensive  development  of  electric  railway*  in  this  country, 
have  hail  the  effect  that  the  principles  of  American  electric  rail 
way  practice  are  pretty  well  understood,  and  to  a  large  exlent  fnl- 
lowed  abroad.  The  result  is  that  any  new  improvement  which  is 
made  here  in  any  important  feature  of  etectric  railroading  is  known 
in  Europe  almost  as  soon  as  it  has  received  publication  111  this 
country,  and  is  considered  on  its  merits  even  if  it  is  n..t  adopted 

Nor  can  Americans  claim  that  they  have  nothing  to  leant  in  elec- 
tric railway  engineering  from  the  companies  across  the  water, 
From  the  opening  of  the  early  Siemens  &  Hal-kr  railway  11  bru.- 
Lichtcrlrhlc.nl  1HK1. there  has  been  an  interchange  Ol  ideas  bi  tween 
the  two  continents  in  which  America  has  profited  in  many  ways. 
Among  the  examples  which  we  may  cite  of  this  truth  i<  the  umter- 
groitnd  slot  conduit  which  was  developed  in  Budapest  before  it 
•a a*  applied  in  this  country,  although  American  conditions  re- 
quired a  considerable  modification  of  the  Hungarian  model.  The 
carbon  brush  and  the  storage  battery  for  power  stations,  one  now 
considered  an  essential  and  the  other  as  an  important  adjunct  in 
many  cases  to  railway  operation,  were  employed  abroad  before 
the}  were  in  this  country,  while  the  rotary  converter  was  originated 
abroad  though  developed  and  perfected  in  this  country,  so  that 
it*  general  u-c  is  now  distinctively  American.  Even  at  thi  present 
lime  W(  have  an  instance  of  the  same  thing  in  underground  iuIm- 
railways,  and  the  use-  of  three-phase  motors  for  railway  work. 
While  the  three  phase  roads  abroad  may  yet  be  considered  in  the 
experimental  stage,  the  fact  remains  that  lines  of  this  kind  are  in 
regular  operation,  and  have  Iseen  for  some  tune,  while  there  are 
no  instances  of  the  direct  application  of  three-phase  motors  to 
railway  work  in  this  country. 

The  largest  and  most  important  foreign  street  railway  association 
is  the  International  Tramway  Union,  which  was  established  some 
fifteen  years  ago,  and  which  now  holds  tucnnial  meetings  111  the 
different  capitals  of  Europe  The  meeting  this  year,  held  111  Lm- 
don,  was  the  first  ever  conducted  in  an  English  speaking  country. 


and  111  this  issue  we  publish  a  report  of  the  first  part  of  the  meeting 
rhc  second  part  w  ill  appear  in  an  early  i-suc. 

The  membership  of  the  International  Street  Railway  Association 
1-  made  up  largely  of  Continental  managers,  and  three  language-. 
English.  French  and  German,  were  used  in  the  meetings  in  Lon 
tlon,  a  digest  ot  the  remarks  oi  each  speaker  being  translated  into 
the  other  two  languages  (or  the  benefit  of  those  w  ho  did  not  under- 
stand the  language  which  the  speaker  used.  We  will  not  attempt 
here  to  make  any  analysis  of  the  different  papers  or  discussions,  as 
the  report  is  complete  in  itself  It  is  interesting  to  note,  however, 
that  many  of  the  topics  are  the  same  as  those  which  often  come  up 
for  deliate  on  this  side  of  the  Atlantic,  a  fact  which  indicates  the 
community  of  interest  in  tramway  matters  in  all  parts  of  the 
world. 

The  .New  Vork  Slate  Street  Railway  Convention. 

The  convention  oi  the  New  Vork  State  Street  Railway  Associa- 
tion is  always  looked  upon  as  one  of  the  most  important  events 
oi  street  railway  interest  oi  the  year,  and  the  meeting  which  will 
take  place  next  month  promises  to  be  one  of  the  most  interesting 
111  the  history  oi  the  association 

The  date  fixed  lor  the  meeting  is  Sept  0-10,  ami  the  convention 
will  be  held  at  Fort  William  Henry  Motel.  Lake  ticorge.  The 
place  Selected  for  the  meeting  is  a  most  attractive  one  during 
September,  and  the  management  of  the  association  holies  that 
there  will  be  a  larKe  attendance  There  is  another  reason  why  the 
Convention  this  year  should  possess  unusual  interest  The  entire 
district  in  New  Vork  Slate  north  ol  Albany  and  bounded,  in  i.ict, 
by  L'tica  on  the  west,  the  State  line  on  the  east,  and  Lake  George 
on  the  north,  has  during  the  last  two  or  three  years  undergone  an 
enormous  development  of  its  electric  railway  facilities  The  roads 
Unit  havi  been  01  the  high  speed  type,  and  have  been  carried 
through  this  rich  farming  and  popular  summer  resort  region  in 
many  directions,  so  1l1.1t  as  an  internrban  center  this  portion  of  the 
Stale  almost,  n  it  does  not  quite,  rival  the  older  and  better  known 
internrban  electric  railway  district!  of  the  Middle  Western  State- 
Recent  consolidations  have  brought  this  .ystcin  largely  under  one 
management,  and  it  i»  mm  possible  to  travel  from  Albany  to 
Lake  George  ami  beyond,  entirely  by  electric  road  -The  method 
oi  operating  this  vast  system  oi  electric  railways  will  naturally  be 
of  extreme  interest  to  a  visiting  railway  manager,  and  we  have 
110  doubt  but  that  facilities  f,,r  an  inspection  ol  sonic  of  the  most 
interesting  icatures  oi  this  line  will  be  afforded  those  who  attend 
the  convention  next  month. 

The  New  Vork  State  Association  certainly  deserves  a  great  deal 
of  credit  anil  congratulation  for  lis  successful  history  and  the 
important  work  in  advancing  the  interests  of  street  railway  which 
it  has  accomplished  since  Us  foundation  We  have  on  several 
occasions  in  the  past  expressed  our  high  opinion  of  the  work  oi 
the  as-ociation  and  the  ability  which  has  been  displayed  in  direct 
ing  the  work  and  amis  oi  this  body  by  Us  able  president.  G.  Tracy 
Roger*,  and  the  executive  committees  who  have  co-operated  with 
him  in  carrying  out  the  work  oi  the  association  The  papers  pre- 
sented at  the  annual  111  etuigs  have  always  been  of  the  highest 
class,  and  the  association  ha*  been  fortunate  in  securing  the  active 
and  hearty  co-operation  oi  the  leading  railway  managers  in  the 
State,  whose  presence  and  di-cii-simis  011  the  topics  presented 
have  In-en  ot  the  greater  value  It  is  with  no  idea  of  depreciating 
the  street  railway  associations  oi  other  States  in  call  attention  111 
tin-  way  to  tin  work  accomplished  by  the  New  Vork  State  As 
social  ion  and  to  point  to  it  as  an  example  of  what  can  Ik-  ac- 
complished by  united  action  and  the  expenditure  oi  a  little  nine 
for  the  common  good.    We  know   that  many  companies,  who 

always  make  a  point  oi  lending  representatives  to  the  convention 

of  the  American  Street  Railway  Association,  neglect  the  meeting*, 
of  the  association  of  their  own  State,  presumably  on  the  theory 
that  being  small,  it  is  not  worth  the  time  and  consideration  which 
would  have  to  be  given  it  The  State  associations,  howem.  have 
their  peculiar  province,  and  some  things  which  they  can  do  cannot 
lie  accomplished  or  even  undertaken  by  a  national  body 
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Rochester's  Parks  and  Pleasure  Resorts 


Tin.-  development  Oi  tlie  park  system  in  Rochester  and  the 
establishment  oi  the  sumimr  resorts  along  the  lake  and  bay  in 
thai  vicinity  may  he  said  t<>  date  from  the  introduction  oi  tin- 


oi  ten  Km  and  less,  about  6jo  acres  in  three  plots,  all  of  which 
are  easily  and  quickly  reached  over  the  lines  of  the  Rochester 
Railway  Company.  The  original  cost  of  the  land  for  these 
pi  el  Mire  grounds  aggregated  about  $300,000,  and  during  the  last 
ten  years,  while  the  park  plan  has  been  developing,  about  half  a 
million  dollars  h.-is  been  expended  for  maintenance  and  improvc- 


GENHSEE  CANYON,  BELOW  LOWER  FALLS,  SENECA  PARK,  SHOWING  ANCIENT  SILURIAN  ( NIAGARA )  STRATA 


electric  railway  system,  and  to  be  due,  in  large  part,  to  the  ex- 
tension oi  tbe  trolley  lines,  not  only  within  the  iity,  bin  to  all 
points  oi  interest  along  the  lake  within  a  convenient  distance, 
[•'ilteen  years  ago  the  people  of  Rochester  were  dependent  upon 


B 


ON  THE  RIVER,  GENESEE  VALLEY  I'ARK 

two  small  plots  oi  ground  in  the  heart  of  the  city  for  recreation 
purposes;  namely,  Jones  Square  and  Brftwn  Square,  with  an  oc- 
casional outing  at  Kail*  Field  or  Maple  Grove.  Now,  however, 
they  have  one  of  the  finest  systems  of  parks  in  the  country — 
probably  the  most  complete  of  any  rity  of  its  size  in  the  world — 
comprising,  in  addition  to  eleven  small  squares  or  interior  parks 


iiient.  The  thiee  principal  parks  in  the  city  are  Seneca  Hark, 
which  lies  on  both  sides  of  the  Genesee  River  in  the  northern 
part  oi  the  town:  Genesee  Valley  I'ark,  similarly  situated  along 
tin-  upper  river  and  on  the  southern  border  of  the  city,  and  High- 


LAKE  IN  SENECA  PARK 

land  Hark,  which  contains  the  reservoir  of  the  city's  water  system. 

The  waterside  resorts  which  are  reached  by  the  Rochester  Rail- 
way Company  and  its  connecting  lines  include  Ontario  Beach. 
Snmmcrvilte  and  Windsor  Beach.  Manitou  Beach,  Sea  Breeze. 
Glen  Haven  and  Sodus  Bav.  All  of  the  waterside  resorts  lie  to  the 
north  of  the  city:  Manitou,  which  is  several  miles  up  the  lake,  be- 
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ing  the  farthest  western  point,  and  SodiK.  forty  mile?  east  of 
Rochester,  marking  the  other  extreme.  The  other  points  dot 
the  lake  front  between  these  outposts.  They  arc  all  reached  di- 
rectly by  trolley  lines  from  Rochester  which  connect  with  the 
local  system  and  enter  the  city  over  the  Rochester  Railway  lines. 

The  system  of  the  Rochester  Rail- 
way Company  covers  all  parts  of  the 
city  very  thoroughly,  and  comprises  105 
miles  of  track  over  which  185  motor 
cars  and  forty  trail  cars  arc  operated 
The  lines  are  laid  out  so  that  all  routes 
lead  to  the  business  center  of  the  city, 
from  which  the  cars  for  the  pleasure  re- 
sorts and  parks  start,  thus  enabling 
patrons  in  all  parts  of  the  town  to.  make 
direct  connections  with  any  of  the  c 
points.  The  company  has  arranged 
trips  taking  in  several  points  of  interest, 
and  combining  not  only  trolley  rides 
through  interesting  parts  of  the  city  and 
attractive  rural  scenes,  but  also  lake 
trips  or  a  ride  on  Irondequoit  Bay. 
which  is  a  very  picturesque  spot  and  a 
favorite  resort  for  fishermen  and  canoe- 
ists. A  forty-mile  trolley  ride  through 
a  beautiful  country  to  Sodus  Ray  is 
offered  those  who  enjoy  rural  scenes 
and  long  trolley  rides. 

While  the  lake  resorts  are  available 
only  a  comparatively  short  time  every 
year,  the  parks  arc  visited  at  all  seasons, 
especially  in  the  fall  and  spring,  when 
they  are  particularly  beautiful  and  at- 
tractive to  all  lovers  of  nature. 

Seneca  Park  comprises  Hi  acres.  141  acres  of  which  are  011  the 
east  side  of  the  river  and  71  acres  on  the  west  side,  and  it  con- 
tains a  long  lection  of  the  cafton  of  the  Genesee,  which  rises 
over  200  ft.  from  the  water  level  and  is  densely  covered  with  the 
native  forest  gTowth.  One  of  the  most  attractive  features  of  this 
park  is  a  charmingly  picturesque  lake  of  five  acres,  fed  by  natural 


in  outdoor  sports  or  in  recreative  pursuits.  This  park  comprises 
340  acres.  The  land  is  practically  a  level  tract,  and  possesses 
many  elements  of  beauty,  furnishing  a  rare  example  of  the  possi- 
bilities of  landscape  gardening  in  a  location  possessing  many 
natural  advantages.    This  park,  too,  is  divided  by  the  Genesee 


CHILDREN'S  PAVILION,  HIGHLAND  PARK 

River,  whose  placid  waters  wind  gracefully  between  the  shady 
banks,  affording  an  ideal  place  for  boating  and  canoeing.  There 
arc  golf  links,  base  ball  and  athletic  grounds,  and  a  tine  bicycle 
track.  In  summer,  concerts  are  frequently  given  by  popular 
hands. 

Highland  Park  is  the  smallest  of  the  three  principal  resorts. 


FOUNTAIN  IN  MT.  HOPE  ( 

springs,  and  encircled  by  promenades  and  driveways.    This  park 
also  contains  a  large  dancing  pavili  >n  and  buildings  for  the  100 
logical  collection.    Among  the  nr.ural  beauties  of  this  site  is  a 
series  of  terraces  and  plateaus  ard  a  very  complete  collection  of 
shrubs,  trees  and  flowering  plans. 

Genesee  Valley  Park,  on  the  other  hand,  comprises  a  broad  ex- 
panse of  meadow,  cool  and  sKidy  woodlands,  and  placid  stretches 
of  river,  which  are  very  teirpting  to  those  who  desire  to  indulge 


ERVOIR,  HIGHLAND  PARK 

and  comprises  only  60  acres,  but  it  is  one  of  the  most  attractive 
stmts,  as  it  contains  the  waterworks  reservoir,  in  which  is  a 
fountain  projecting  water  to  the  height  of  too  ft.,  and  there  is 
also  an  elaborate  floral  display.  From  the  eminence  in  this  park 
an  unobstructed  view  to  the  south  reveals  a  landscape  of  ex- 
traordinary beauty,  and  on  all  sides  arc  beds  of  flowers  and 
clumps  of  blooming  foliage.  To  the  north,  the  city  stretches  out, 
and  beyond  can  be  seen,  on  a  clear  day.  the  waters  of  Lake  On- 
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tario.  The  plan  to.  use  the  reservoir  site  for  park  purposes  was 
proposed  by  Ellwangcr  /t  Barry  who  were  at  one  time  interested 
in  the  old  street  railway  company  which  operated  the  horse  car 
lines  in  Rochester  lor  many  years.   They  offered  to  donate  twenty 


Kllu  anger  &  Hairy  construeled  a  beautiful  pavilion  for  the 
eliildrrn,  circular  in  form,  three  stories  in  height.  Ot  ft.  in  diameter 
and  46  ft.  to  the  apex.    This  has  proved  a  great  attraction. 

There  are  many  additional  points  o(  interest  in  the  city  that 
arc  not  included  in  the  official  park  system,  although  some  of 
them  lie  along  the  park  route,  and  arc  much  admired  and  visited 
liy  residents  and  strangers.  Most  important  of  all  are  the  Falls 
of  the  (Jenesee.  The  upper  falls  are  situated  in  the  heart  of  the 
city:  to  the  south  of  Plait  Street  bridge,  which  spans  the  gorge 
at  the  height  of  Jon  ft.  From  here  a  splendid  view  may  be  had 
The  falls  arc  85  ft.  htgh.  and  it  was  over  this  precipice  that  the 
f-imous  Sam  Patch  made  his  last  and  fatal  leap  in  1XJ9,  before 


SCENE  IN  GENESEE  VALLEY"  PARK 


PRIVATE  CAN  OF  THE  ROCHESTER  RAILWAY  COMPANY 


acres  to  help  out  the  project.  This  generous  offer  was  accepted, 
and  now  the  park  includes  pari  od  a  moraine  extending  from 
the  river  to  a  point  several  miles  east,  the  south  slope  ot  which 
has  been  developed  to  make  of  the  park  an  arboretum.  Here 
are  over  I  loo  species  and  \aiutics  of  the  1S00  sorts  indigenous 
to  this  latitude.    Surh  a  sight  a<  this  drupe  during  the  (towering 


thousands  of  spectators  The  middle  falls  are  26  ft.  high.  The 
lower  tails  may  be  viewed  to  advantage  from  the  Driving  Park 
Avenue  bridge  They  are  oX>  (t.  high  and  present  a  most  impos- 
ing spectacle.  To  the  north  is  the  e'afton  of  the  Genesee.  Driv- 
ing Park  Avenue  bridge  spans  the  Genesee  canon  at  a  height  of 
Hi  ft.    The  bride*  i»  990  ft  l""g.  and  is  the  third  longest  single 


TROLLEY  NANTY  VISITING  LAKE  RESORTS 


season  cannot  be  found  elsewhere  in  this  country,  and  the 
troops  of  bright,  laughing  children  frolicking  on  the  banks— for 
this  is  a  "children's  park" — lend  additional  grace  and  beauty  to 
the  scene.  However,  the  children  arc  not  the  only  admirers  of 
this  collection,  for  it  attracts  horticulturists  from  all  parts  of  the 
world.  The  north  slope  is  devoted  to  evergreens,  of  which  there 
are  numerous  varieties,  beneath  whose  spreading  branches  are 
arranged  long  rows  of  picnic  tables  and  settees.    In  1890  Messrs 


span  bridge  in  the  world.  All  of  these  points  of  interest,  like  the 
city  parks,  arc  located  on  the  lines  of  the  street  railway  company. 

The  city  is  particularly  fortunate  in  its  location,  which  enables 
it  to  enjoy  many  attractive  summer  resorts  on  Lake  Ontario. 
Irondcquoit  Bay  and  Sodus  Bay;  all  reached  by  trolley  cars  oper- 
ated in  conjunction  with  the  local  service. 

The  ride  to  Ontario  Beach  by  trolley  occupies  about  three- 
quarters  of  an  hour.    The  first  part  of  the  journey  it  through 
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State  Street,  one  of  the  city's  chief  business  thoroughfares.  At 
Lyell  Avenue  an  oblique  turn  is  made  into  Lake  Avenue,  and 
from  this  point  to  the  Ridge  Road  is  a  succession  of  handsome 
residences  and  well-kept  lawns.  Beyond  the  city  limits  the  route 
continues  over  the  Charlotte  Boulevard  through  a  picturesque 
lection.  On  the  left  is  Kodak 
Park.  Farther  along  on  the 
boulevard  the  car  passes  St. 
Bernard's  Seminary  and  Holy 
Sepulchre  Cemetery.  About 
two  minutes'  ride  beyond  this 
is  Riverside  Station,  opposite 
which  is  Riverside  Cemetery. 
After  this  comes  Charlotte 
Village  and  then  Ontario 
Beach.  The  entire  route  i* 
lined  with  magnificent  ■hade 
trees,  which  help  to  nuke  the 
ride  cool  and  refreshing  on  the 
hot  summer  days.  The  rick 
is  also  free  from  duM  and  dirt, 
as  the  streets  and  boulevards 
over  which  the  cars  run  .in- 
constantly sprinkled 

Ontario  Beach,  on  the 
shores  of  Lake  Ontario, 
about  71/1  miles  north  of  Ro- 
chester, is  the  most  popular 
lake  resort  in  the  State.  It 
offers  attractions  usually 
found  at  the  great  seacoast 
resorts.  During  the  season 
concerts  are  given  afternoon 
and  evening  by  bands  of  na- 
tional reputation,  and  free 
vaudeville  shows  arc  continu- 
ally going  on  in  the  pavilions, 

as  well  as  spectacular  outdoor  attractions  for  entertainment. 

From  Ontario  Beach  to  the  west  runs  a  trolley  line  along  'In- 
shore to  Manitou,  which  is  a  favorite  resort  for  picnickers,  fish- 
ermen and  family  outings.    This  is  owned  by  the  Rochester, 


ing  Summerville  are  Windsor  Beach  and  the  White  City,  com- 
prising a  community  of  summer  campers,  whose  long  rows  of 
tents  present  a  very  pretty  spectacle.  The  ride  to  Windsor  Beach 
and  Summerville  from  the  city  is  through  a  beautiful  section  of 
country,  and  follows  the  course  of  the  river  along  the  east  side. 


THE  WHITE  CITY  AT  WINMSOU  BEACH,  LAKE  ONTARIO 

Many  visitor*  take  the  Windsor  Beach  car  from  Rochester,  cross 
the  river  by  ferry,  and  return  over  the  Charlotte  line,  or  reverse 
the  order,  and  thus  get  a  trip  on  each  side  of  the  city. 

Sea  Breeze  is  the  suggestive  name  of  a  popular  resort  at  the 
poittt  where  Irondcquoit  Bay  connects  with  the  lake.  It  has 
been  laid  out  in  very  attractive  manner  by  landscape  gardeners, 
and  as  it  possesses  many  natural  advantages,  it  draws  many  pleas- 
ure seekers  Tbe  Rochester  &  Irondcquoit  Railway  Company, 
which  is  leased  (>>  the  Rochester  Railway  Company,  operates  a 
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OLD  PATHWAY  IN  SENECA  PARK 

Charlotte  &  Manitou  Railroad  Company,  and  is  a  very  popular 
route.  It  works  in  conjunction  with  the  Rochester  Railway 
Company. 

Summerville.  on  the  opposite  side  of  the  river  from  Charlotte, 
is  a  popular  resort,  and  offers  as  attractions  a  splendid  electric 
fountain,  the  Paul  Boyton  chutes,  and  a  bathing  beach.    Adjoin - 


LIGHTHOUSE,  SODUS  I'OINT 

direct  line  to  this  [mint,  from  which  steamers  can  be  taken  on 
Irondcquoit  Bay  to  Newport.  Glen  Haven  and  other  points, 
or  on  Lake  Ontario  to  Ontario  Beach. 

Glen  Haven,  one  of  the  latest  resorts  in  (he  neighborhood  of 
Rochester,  is  situated  in  a  charming  glen  at  the  head  of  Ironde- 
qnoit  Bay,  on  the  line  of  tbe  Rochester  &  Sodus  Bay  Railway. 
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Il  possess?*,  many  attractions,  and  has  splendid  accommodations 
f»r  excursions  and  picnics,  being  surrounded  by  delightful  groves 
<»n  all  sides     I(  has  the  advantage  of  being  nearer  to  Rochester 


SUMMERVILLE,  AT  THE  MOL'THi  OF  THE  GENESKE  RIVER 


torn,  the  sight  is  most  inspiring.  The  next  town  ts  Williamson. 
(WO  miles  beyond  is  East  Williamson,  and  five  miles  further 
Si  dus— tllC  most  important  town  on  the  line,  with  a  population 

of  1800  persons.  After  leav- 
ing Sod  us  the  line  parallels 
the  Rome,  Watertown  &  Og- 
densburg  Railway  as  far  as 
VV'allington,  where  il  pa-sr- 
under  that  road  and  turns  to 
the  north.  About  three  miles 
beyond  Wallington  is  Mar- 
garetta  Grove,  a  favorite  re- 
port for  picnickers.  After  this 
a  few  minutes'  ride  lands  the 
traveler  at  his  destination  in 
■  he  historic  village  of  Sodn- 
Point.  It  is  expected  that 
this  ro>d  will  eventually  be- 
come one  of  the  most  im- 
portant parts  of  the  system  of 
the  Rochester  Railway  Com- 
pany, as  the  freight  and  ex- 
press service  during  the  win- 
1  it  and  the  pleasure  traffic 
in  the  summer  months  have 
Hern  rapidly  developing  since 
the  opening  of  the  line.  Sodus 
has  proved  a  very  attractive 
resort  for  Rochcsterians 

At  all  points  reached  by  ihe 
trolley  lines  along  the  lake  the 
railway  company  has  contrib- 
uted generously  toward  fur- 
nishing attractions  and  enter- 


than  any  other  of  the  summer  rest  if  ts.  the  trip  taking  unit  thirty 
minutes*  ride  from  the  center  of  the  city. 

Sodus  Day.  which,  of  all  the  resorts  reached  by  trolley  lines 
from  Rochester,  is  the  farthest,  is  likewise  one  oi  the  most  at- 
tractive, as  it  affords  many  advantages  which  cannot  be  found 
elsewhere.  It  is  acknowledged  to  be  the  finest  harbor  on  Lake 
Ontario,  and  is  protected  by  a  splendid  breakwater,  built  by  the 
Government.  The  shores  and  islands  abound  with  attractions 
and  beautiful  scenery,  and  accommodation  for  picnic-  and  excur- 
sion-, are  otlcrcd  on  every 
band  A  rule  10  Sodn-  Hay 
mi  a  "Royal  Blue  Line*"  car 
of  the  Rochester  &•  Sodn-  Bay 
Railway  Company,  which  i- 
now  controlled  by  the  Rn 
ilusti-r  Railway  Company.,  i- 
.me  of  the  most  cnjoyahli 
"trolley  trips"  possible  to  rim! 
anywhere.  The  line  pa-«i  - 
through  a  line  residential  sec- 
tion a*  far  as  the  Gtm  H.i.ni 
(U  |ml.  and  then  makes  a  tun- 
In  the  left  anil  pa— c-  through 
■  he  MNlikirU  of  the  city.  Jll-1 
beyond  the  city  the  line  rim- 
through  a  mo.-t  picturesque 
glen,  and  emerging  from  lln- 
rimr-  GIm  Haven.  Here  a 
turn  to  the  right  bring-  the 
car  through  the  bluff-  Iron 
ilii|iioii  Bay  presents  it-ell  to 
view  for  over  a  mile.  Leav- 
ing the  bay  and  the  main 
power  station  of  the  company, 
the  route  leads  through  the 
Dugway.  winding  in  and  1*01 
among  the  hills.  This  part  oi 
the  ride  contains  some  of  the 
finest  landscape  scenes  to  be 
found  on  the  line.  The  track 
has  been  built  for  a  consider- 
able distance  along  the  Web- 
ster Road  and  the  Rulge  Road,  which  was  at  one  lime  the 
shore  of  Lake  Ontario  The  first  point  of  importance  is  the 
village  of  West  Webster,  then  three  miles  beyond  is  Webster,  a 
prosperous  and  thriving  village  of  about  IJOO  people  Through 
a  beautiful  farming  section  the  line  runs  to  Union  Hill,  a  few 
miles  beyond  which  is  Fruitland,  and  then  Ontario  Center  and 
Ontario.  The  landscape  is  ever  changing;  the  road  is  lined  with 
splendid  orchards,  and  in  springtime,  when  the  trees  arc  in  blos- 


tainments,  and  this  liberality 

has  n -ulled  in  largely  increasing  the  patronage  o[  these  retorts 
.iinl  the  revenue  oi  the  street  railway  company. 


Buenos  Ay  res  Horse  Road  to  foe  Converted 


Tin-  Buenos  Ayres  Grand  National  Tramways  Company,  Ltd., 
Bnti-h  concern  which  operates  about  50  miles  of  horse  tram- 


MAMTOU  BI-ACH.  ON  LAKE  ONTARIO 

ways,  employing  nearly  #10  cars,  in  the  city  of  Ruenos  Ayres. 
Argentine  Republic,  is  about  to  be  equipped  with  electricity,  ac- 
cording to  private  advices  just  received  from  South  America-  J- 
Hamden  Wall,  the  general  manager  of  the  company,  is  now  on 
his  way  to  London  for  the  purpos*  of  conferring  with  his  direct- 
ors on  the  subject.  The  consulting  engineers  of  the  company  are 
Sir  George  Bruce  &  White,  of  London.  The  company's  head 
offices  are  at  6  Eastcheap.  London,  E.  C. 
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Plotting;  Speed-Time  Curves— III 


in    t  O.  alAILLOUX 

Modified  Curves. —  Fig.  ll  is  reproduced  tor  the  purpose  of 
illustrating  the  modifications  produced  in  the  acceleration  curve 
and  the  distance-curve  by  various  changes  in  service  conditions. 
The  lower  "A"  curve  is  the  same  as  the  solid  line  curve  in  Fig  7. 
The  lower  "B"  curve  shows  the  change  in  the  form  of  the  accelera- 
tion curve  produced  by  the  addition  of  a  trailer-car  to  the  motor  car. 
It  bears  a  relation  to  the  curve  A  similar  to  that  of  a  curve  for  a 
down  grade  of  relatively  high  percentage,  this  relation  being  obvious 
from  the  analytical  principles  previously  set  forth.  The  lower 
curve,  C,  shows  the  acceleration  which  would  be  obtained  if  the 
motors  remained  connected  in  series  throughout  the  acceleration 
cycle.  The  curves  Fa,  Fb,  Ft,  etc.,  are  the  corresponding  distance 
curves.  In  the  case  of  both  acceleration  and  distance  curves  the 
upper  line  of  each  pair  is  that  which  corresponds  to  the  next 
higher  gearing  ratio.  It  should  be  noted  that  while  the  maxinuip- 
speed  attainable  is  higher  with  an  increased  gearing  ratio,  yet  the 
initial  acceleration  is  smaller.    The  two  acceleration  curves  and 


Sec.  I.  Such  a  run  curve,  however,  only  applies  when  the  track 
actually  >s,  or  is  assumed  to  be,  straight  and  level.  When  it  is 
desired  to  make  proper  allowance  for  track  curves  and  grades,  the 
process  of  producing  the  run  curve  is  no  longer  as  simple. 

Fig  u  shows  a  "service"  run  curve  in  which  the  speed  line  is 
modified  by  grades  only.  It  represents  express  service  run  No.  7, 
running  north,  on  the  New  York  &  Port  Chester  Railroad. 

Fig.  13  shows  a  "service"  run  curve  in  which  the  speed  line  is 
modified  both  by  grades  and  track  curves.  It  represents  express 
service  run  No.  It,  running  south,  on  the  same  line. 

The  latter  curve  has  been  specially  selected  as  an  interesting 
practical  example  of  speed-time  cunt  plotting,  embodying  sub- 
stantially all  the  features  and  complications  which  are  usually  met 
with  in  the  plotting  of  such  curves. 

These  two  service-run  curves  form  part  of  a  large  scries  of 
Mich  curves  prepared  for  the  aforesaid  company  during  the  last 
year,  under  the  joint  direction  of  Mr.  \V.  C.  Gotshall.  president  of 
the  company,  and  the  writer,  to  serve  as  the  basis  and  also  as  the 
corroboration  of  technical  evidence  regarding  the  engineering 
feature*  and  merits  of  the  project  of  the  company,  as  presented 
in  the  hearing  before  the  New  York  State  Railroad  Commission; 
and  they  are  here  reproduced,  together  with  some  of  the  corrc- 
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the  two  distance  curves  cross  in  the  figure  at  a  point  near  the 
f>end  or  "knee"  in  the  curve.  This  characteristic  of  the  two  curves 
is  the  reason  why  the  higher  gearing  ratio  would  be  selected 
wl.en  the  lengths  of  run  arc  relatively  great,  whereas  the  lower 
gearing  ratio  would  be  selected  when  the  lengths  of  run  and  the 
time  allowable  for  acceleration  are  relatively  short. 

Run  Curves. — The  process  of  plotting  a  "run"  curve  consists 
in  selecting  and  in  bringing  together  properly  certain  determinate 
|. onions  of  acceleration  curves,  drifting  curves  and  braking 
curves,  constituting  its  component  parts. 

The  operation  of  selecting  and  plotting  the  portions  of  com- 
ponent curves  aforesaid  naturally  involves  a  more  or  less  com- 
prehensive study  of  all  the  basic  data,  the  peculiar  features  and 
the  specific  conditions  of  the  case,  as  well  as  the  determination  of 
their  influence  and  effects  by  reference  to  the  principles  ol  analysis 
and  synthesis  previously  considered;  and  it  also  requires  the  prac- 
tical application  of  methods  of  plotting  such  as  hereinbefore 
described.  The  operation  of  bringing  together  and  of  combining 
the  component  curves  involves  the  utilization  of  the  distance-time 
curve  as  a  gage  of  the  distance  and  time  intervals  corresponding 
to  each  distinct  portion  of  curve;  and  it  requires  wmt  knowledge 
of  drafting  room  methods. 

In  a  conventional  run  curve  of  the  simplest  form,  such  as  shown 
in  Fig.  4.  there  arc  only  three  component  parts  (A,B,C),  which 
are  easily  combined  together  in  the  manner  already  explained  in 

Notl — TTie  first  instalment  ol  this  paper  appeared  in  the  StfttST  Railway 
Jocbbal  Juljr  i,  and  the  second  part  fuljr  S*.  and  contained  Figa.  1  to  10. 
inclusive. 


sponding  subsidiary  curves,  by  permission  of  Mr.  Gotshall.  The 
writer  further  takes  this  occasion  to  acknowledge  many  valuable 
ideas  and  suggestions  kindly  given  by  Mr.  Gotshall,  and  gladly 
utilized  in  the  preparation  of  this  paper. 

Tables  I  and  II  give  the  line  data  which  are  the  basic  data  by 
reference  to  which  these  two  run  curves  were  prepared.  These 
data  were  taken  or  calculated  from  the  profile  maps,  location  maps 
and  field  notes  of  the  preliminary  surveys  made  of  the  entire  line. 
The  first  column  gives  the  reference  letters  by  means  of  which  the 
corresponding  portion  of  the  run  curve  in  the  figure  may  be 
identified.  Column  II  gives  the  lengths  of  the  corresponding  por- 
tions of  the  total  run  in  fractions  of  a  mile.  Columns  III  and  IV 
give  the  percentages  of  up-grade  and  down-grade,  respectively. 
Column  V  gives  the  track  curvature,  stated  in  track  "degrees," 
the  word  "tangent"  being  synonymous  with  "zero  degrees"  (o*), 
and  being  used  to  designate  straight  portions  of  track,  all  in  ac- 
cordance with  the  established  practice  in  civil  engineering. 
Column  VI  gives  the  track  curvature  expressed  in  equivalent 
percentage  of  grade.  In  Column  VII  the  "net  equivalent  grade" 
values  are  given,  these  values  being  the  same  as  the  grade  values 
given  in  Column  III,  for  all  portions  on  which  there  are  no  track 
curves,  and  being  equal  to  the  algebraical  sum  of  the  values  piven 
in  Columns  III  and  VI  for  all  portions  of  the  run  on  which  track 
curves  occur. 

It  will  be  noted  that  in  the  tables  the  total  length  of  run  is  sub- 
divided into  as  many  portions  as  there  are  changes  in  track 
gradient  or  in  track  curvature,  each  portion  being  tabulated 
separately  in  a  distinct  tine.  Each  of  the  lines  in  the  tables  cor- 
responds to  at  least  one  "component"  portion  of  the  run  curve. 
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Some  o(  them  may  correspond,  as  will  be  seen  later,  to  two  or 
more  such  component  portions.  Thus,  while  the  total  distance 
for  run  No.  7.  amounting  to  1.853  mile*.  in  Table  I,  is  sub  divided 
into  seven  distinct  portions,  each  tabulated  in  a  distinct  line,  ii  will 
be  found  that  the  corresponding  run  curve  (Fig  .2)  is  Rt 
nine  'component"  portions  of  run.  In  like  manner  the 
tinct  portions  of  the  run  (No.  n) 
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tabulated  in  Table  II,  cor 
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ms  of  run  in  Tig.  13 


respond  to  fourteen  "component"  | 
The  manner  in  which  the  afore' 
line  "characteristics"  influence  the  f 
of  the  speed  time  curve  has  already  been 
fully  considered.  In  plotting  a  run 
curve  we  need,  il  is  obvious,  to  consider, 
in  addition  to  these  line  data,  the  other 
forces  concerned  in  acceleration.  If  we 
use  the  -chart"  method,  previously  de- 
scribed, we  will  need  a  "Chart  of  Co- 
efficients,' on  which  will  be  drawn  the 
curves  analagous  to  M  and  N, 
,  respectively,  the  gross  and  net 
motor  accelerations  as  functions  of  the 
siued,  and  also  the  curve  K,  giving  the 
equivalent  acceleration  due  to  train  re- 
sistance. The  "corrected"  speed  curve 
and  the  tractive-effort  curve  marked 
"(."",  in  Fig.  s.  constitute  the  motor 
characteristics,  by  reference  to  which 
the  curve  of  gross  acceleration  co- 
efficients t.W >,  shown  in  Fig.  9,  was  pre- 
pared. This  curve  (M )  is  substantially 
the  same  as  was  Wed  in  plotting  the  set 
of  acceleration  curves  corresponding  to 
various  gradients  shown  in  Fig.  7  and 
the  service-run  curves  shown  in  Figs. 
12  and  ij. 

It  is  proper  to  state  thai  the  straight 
portion  of  this  curve  At  is  based  upon 
the  assumption  that  the  mean  value  of 
the  current  during  the  early  stages  of 
acceleration  will  be  exactly  400  amps, 
per  motor,  corresponding  to  a  maximum 
inilial  tractive  effort  of  21.44  H>s.  per  mo- 
tor, as  indicated  by  the  corrected  curve 
of  tractive  efforts  (C)  in  Fig.  5. 

The  track  curves  occurring  during  a 
given  run  arc  the  first  features  requiring 
attention.  If  the  track  curves  occur  at 
the  beginning  or  at  the  end  of  the 

run  they  usually  impose  no  limitations  on  the  speed.  When  they 
incur  at  midway  points  on  the  run  they  will  impose  limitations 
unless  they  arc  of  relatively  small  degree.  Run  No.  11  furnishes 
an  instance  of  this  kind,  as  will  be  seen  later. 

Service  Run  No.  7— (Fig.  12).  begins  with  a  portion.  0.107  mile 
■n  length  '     fng  a  track  curve  of  4  degs.  and  a  down  grade  of 


o  »  per  cent.  The  data  in  Column  VI  giving  trie  "equivalent 
grade,"  and  in  Column  Vll  giving  the  "net  grade,"  show  that  the 
advantage  of  the  down  grade  is  partly  Offset  by  the  increase  in  the 
train  resistance  due  to  the  track  curve,  the  resultant  effect  being 
the  »ame  as  if  the  track  were  straight  and  had  a  down-grade  oi 
only  0.72  per  cent,  instead  of  090  per  cent.  The  first  portion 
(O-.-0  of  the  service-run  curve  in  Fig.  12  will,  therefore,  be  the 
same  as  the  first  portion  of  an  acceleration  curve,  such  as  would 
Ik-  obtained  on  a  straight  track  having  a  down-grade  of  072  per 
cent.  The  net  acceleration  Coefficients  for  this  portion  of  the 
curve  may.  it  is  obvious,  be  readily  obtained  from  the  "Chart  of 
Coefficients"  (Fig.  ol.  and  the  corresponding  time  values  can  then 
be  obtained  by  reference  to  the  "Chart  of  Reciprocals"  (Fig.  lo» 
in  the  manner  already  fully  explained. 

The  process  of  determining  the  co-ordinate  points  for  the 
portion  of  curve  to  be  plot  led  has  already  been  described  fully 
in  the  previous  pages,  and,  therefore,  need  not  be  detailed  further. 
The  co-ordiuatis  of  the  curve  having  been  determined  and  the 
curve  itself  having  been  plotted  and  drawn,  the  next  step  is  to 
ascertain  the  exact  point  at  which  the  first  portion  (OA)  termi- 
nates. This  is  done  by  means  of  the  distance  curve,  in  the  manner 
already  fully  explained,  and  also  illustrated  by  reference  to  Fig.  4 
in  the  foregoing  reference  to  the  "distance-time  curve."  The  time 
point  at  which  the  ordinate  of  the  distance-curve,  when  measured 
by  the  scale  of  distance,  indicates  a  distance  of  0.107  mile,  repre- 
sents the  time  point  at  which  the  first  portion  of  the  run-curve 
«)-.•»!  should  tcrminati  A  vertim  ••rdin^e  lim  :s  usual!]  draws 
from  the  terminal  p.mit  .1  after  it  has  been  thus  determined.  The 
end  of  the  first  portion  of  the  run  (./>  corresponds  to  a  speed  of 
41.8  m.  p.  h  ,  and  a  time  interval  ol  .9  seconds  from  the  time  of 
starting. 

The  second  portion  of  the  run  has.  according  10  Table  I,  a 
length  of  O.347  mile,  with  the  same  down  grade  (—000  per  cent), 
but  without  any  curve  It  begins  at  the  speed  point  A  (=41.8 
nt.  p.  h.)  and  ends  at  the  point  B  (=506  m.  p.  h.l.  The  co- 
ordinate for  this  portion  of  the  curve  arc  to  be  determined  in 
substantially  the  same  way  as  for  the  first  portion  of  the  curve, 
with  the  exception  that  the  time  values  for  all  speed  points  higher 
than  41  8  m.  p.  h.  are  the  only  ones  which  need  to  be  determined 
After  the  curve  has  been  plotted  and  drawn  to  a  certain  length 
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the  point  B,  at  which  it  should  be  cut  off,  is  determined  by  refer- 
ence to  the  corresponding  distance-curve.  The  (bird  portion  of 
the  curve,  as  shown  in  Table  I,  is  0.521  mile  in  length,  straight, 
and  on  an  up  grade  of  0.364  per  cent  The  co  ordinates  for  this 
portion  oi  the  curve  are  determined  and  plotted,  and  the  terminal 
point  (C  =  6..7  m.  p.  h.)  is  determined  in  the  «me  nunner  a, 
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before.  The  relative  flatness  of  this  portion  of  the  curve  is  l>< >r U 
the  result  and  the  indication  of  the  effect  of  the  up-grade,  the 
relative  gain  in  speed  being,  as  should  be  expected,  much  less  on 
an  up-grade  than  on  a  down-grade. 

As  the  three  portions  of  run-curve  thus  far  considered  cover  a 
little  over  one-half  of  the  total  distance,  it  becomes  necessary,  in 
proceeding  to  plot  the  next  portion,  to  anticipate  and  to  deter- 
mine two  things:  First,  the  point  at  which  the  electric  power  it 
to  be  shut  off  and  at  which  the  (rain  will  begin  to  coast;  and. 
second,  the  point  at  which  the  braises  will  he  applii  d,  Roth  pi  mil  s 
are  determined  somewhat  arbitrarily,  and  vary  greatly  in  different 
cases.  It  may  be  said  that  both  are  related  to,  and  depend  upon, 
the  time  allowed  for  making  the  run,  or,  in  other  words,  lite 
schedule  speed  required.  The  sootier  the  electric  power  is  shut 
off,  the  smaller,  it  is  obvious,  will  be  the  amount  oi  electric  energy 
consumed  during  the  run.  The  effect  of  cutting  off  the  electric 
power  early  is  to  increase  the  length  of  lime  during  which  the 
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In  the  curve  of  mmi'mmM  i*tt$j)  UmtUmftfM,  It  Is  desirable, 
even  when  the  quickest  time  is  to  be  made,  to  still  make  allowance 
foe  a  certain  period  of  coasting  between  the  time  that  the  power 
is  shot  off  and  the  time  that  the  brakes  are  applied.  This  gives  the 
nioioriiiao  a  certain  margin,  fur,  if  running  behind,  lie  can  keep 
the  current  nil  a  little  longer  and  reduce,  or  eliminate,  the  period 
of  c">a>ting.  while  if  running  ahead,  he  can  cut  off  the  power 
earlier,  ami  increase  tile  period  ot  coasting.  In  the  service  run 
nmlrr  consideration  (Fir.  12)  the  acceleration  is  continued  on 
entering  the  iomth  portion  01  lb*  run  (C  to  £)  until  the  point  D, 
distant  0,153  mile  troni  the  point  C,  has  been  attained.  At  the 
point  l>  (—  (13.3  m.  p.  h.)  the  current  is  shut  off  and  the  train 
begins  to  drift.  In  this  particular  case  it  was  decided  to  lei,  the 
coasting  continue  until  the  speed  became  reduced  to  J5  m.  p.  h., 
at  which  point  i/'>  the  operatforj  of  braking  is  to  begin,  The 
fixing  of  the  braking  point  has  the  effect  oi  also  fixing  the  point 
P,  at  which  the  current  is  to  be  eut  off.    This  is  due  to  the  fixed 
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train  must  drift  or  coast,  ami  also  to  lower  the  speed  at  which  the 
brakes  must  br  applied,  in  order  to  cover  the  same  given  KH.il 
length  of  run.  When  economy  is  an  important  consideration  it 
is  obviously  desirable  that  the  amount  of  coasting  should  be 
greatly  increased,  and  that  the  braking  should  begin  at  as  low 
a  speed  as  possible,  for.  the  greater  the  amount  of  speed  reduction 
obtained  by  drifting  or  coasting,  ami  the  lower  the  speed  at  which 
the  brakes  are  applied,  the  smaller  the  momentum  ol  the  car  at  the 
lime  of  braking,  and,  consequently,  the  smaller  the  amount  of 
energy  dissipated  by  friction  during  the  operation  of  braking. 
When  time  is  an  important  consideration,  however,  as  in  the  case 
••(  a  rapid  transit  or  express  line,  it  becomes  necessary  to  sacrifice 
economy  in  order  to  gain  time.  In  such  cases  we  must  shorten 
considerably  the  period  of  time  during  which  the  train  will  Coast, 
and  we  must  begin  the  operation  of  braking  at  a  much  higher 
speed.  It  may  be  desirable  in  fact  to  reduce  the  period  of  braking 
until  it  is  virtually  eliminated,  the  brakes  being  practically  put  on 
at  the  same  instant  that  the  power  is  shut  off.  A  rim  curve  made 
under  those  conditions  will  be  the  curve  corresponding  to  the 
minimum  time  nf  run  for  that  particular  case,  although  it  will  not 


relation  between  the  form  oi  a  speed-time  curve  and  the  area 
eiK'losed  by  it,  and  also  to  the  faet  that  this  area,  as  pointed  out  in 
Appclfdfx  A.  is  eo,ual  to  and  serves  to  measure  the  distance  cov- 
ered by  the  train  in  the  corresponding  tune  interval 

The  fourth  portion  [C  to  Hi  of  the  run  tabulated  in  Table  I  will, 
therefore,  correspond  to  two  "component"  curves,  one  being  an 
acceleration  curse  U  -/>)  anil  the  other  a  drifting  curve  (£)-£). 
The  acceleration  enrve  is  to  be  determined  and  to  be  plotted  in  the 
manner  imtteatcil  iot  the  preceding  portions  As  the  point  D  is 
not  known  and  has  to  be  determined,  it  will  be  necessary  to  plot 
the  curve  to  some  arbitrary  length,  such  as  may  be  deemed  suf- 
ficient for  the  purpose.  If  too  long  the  excess  can  be  erased:  if 
100  short,  it  will  have  to  be  lengthened, 

The  point  I),  at  which  the  drilling  begins,  cannot  be  determined 
until  we  ascertain  how  much  distance  will  be  covered  by  the  train 
while  braking  from  the  speed  oi  55  ill.  p.  h..  which,  as  already 
stated,  was  fixed  as  the  point  at  which  the  operation  of  braking  is 
to  begin.  It  will  be  necessary,  therefore,  fo  determine  and  even 
to  plot  out  the  braking  curw  before  plotting  the  drilling  curve 
ilscli. 
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In  plotting  tilt-  braking  curve  we  have  to  work  luck  wards,  so 
to  speak,  tor  we  must,  of  necessity,  begin  with  the  last  portion. 
According  to  Table  I  the  last  portico  oi  the  run  is  straight,  on  a 
-f  0.122  per  cent  grade,  and  is  .063  mile  in  length.  Wc  need  to 
determine,  lir»t.  the  speed  at  which  the  tram  would  be  running  at 
the  time  oi  entering  this  portion:  second,  the  time  consumed  in 
running  through  this  portion  This  case  corresponds  exactly  with 
the  first  brake -curve  problem  discussed  in  Appendix  D.  The 
equation!  (r)  and  (()  therein  obtained  (or  the  speed  and  time 
values  will  exactly  apply  in  this  case.   The  speed  will  be: 

yr  —  V  7J00TT  it) 

and  the  time  will  be: 

7.110  It  1 

J  if) 


y  I      7.-00  J 

-7'    V  — 


in  which 

y  —  the  initial  braking  speed  for  that  portion  oi  the  run 
x  =  the  time  interval  for  that  portion  of  the  run. 
k  =  the  net  or  resultant  retardation  coefficient. 
s  =  the  length  of  the  corresponding  portion  in  miles 
—  .063  mile,  in  this  ease. 

The  value  of  the  retardation  Coefficient,  ft,  when  Calculated  by 
the  formula  given  in  equation  (,Y).  will  be  found  in  this  case  to 

be: 

k  —  1647  -f*  (0.01008  x  o.  1 22  x  jo)  ■  1.(174 
Substituting  the  proper  values  in  equation  (r)  we  have: 
X  —  V  7^*1  x  1  074  x  063  -~  27,6  m  p.  h. 
(winch  is  the  speed  at  the  point  II):  and  the  tune,  by  equation 
(/),  will  be: 

276 

x  =           =165  seconds. 

1  674 

We  next  proceed  to  determine  the  co-ordinates  for  the  portion 
oi  run  ((»'  II)  immediately  preceding  the  but  portion. 

The  case  corresponds  exactly  with  Problem  j  in  Appendix  P 
The  initial  speed  (at  the  point  C)  will  be: 

J-  =  V  7200  K7+~i>  Cl) 

where 

)   =  the  entering  or  initial  speed, 
a  ~  the  leaving  or  final  S|Hid. 
t  —  the  distance, 

*  =  the  net  coefficient  of  retardation. 

The  final  speeil  la)  will  obviously  be  the  same  as  the  initial 
s|H-ed  y  (=  27.6  m.  p.  h  >  for  the  last  portion  of  the  run. 

The  distance  from  Table  I  in 

t  —  .0(15  mile. 

The  net  retardation  coefficient  for  the  "equivalent"  grade  given 
in  Table  I.  Column  VII.  will,  by  equation  I.Y>.  be 
*  —  1.647   I    I  212  x  20x0  oiooX) 
=  1  6u4 

Substituting  these  values  in  e<|uation  ill  wc  will  have: 
)"  =  V  7JOOX  l.6u4x".o6S  +  7SV  i 
=  V  702.7  -f-  750.3  =  30..4  m,  p.  h. 
(which  is  the  speed  at  the  point  (.). 

The  time  interval  corresponding  to  this  portion  oi  the  run 
will  be: 

V—t 

x  =    (i) 

k 

30-4  -  27  6 
=    ~  6  <)7  seconds, 

1.694 

or.  practically.  7  seconds. 

The  speed  at  the  point  (»"  being  only  394  m.  p.  h.,  as  already 
seen,  it  follows  that  the  braking  must  have  begun  before  the  train 
enters  upon  the  portion  0'  //.  The  next  step,  therefore,  is  to  de- 
termine how  much  of  the  portion  (E  G)  preceding  the  portion 
(<  //  will  be  covered  by  a  train  when  braking  a  long  enough  lime 
f»  reduce  the  speed  from  55  u)  p.  h  to  304  ni  p.  h  This  case 
corresponds  exactly  with  problem  3  in  Appendix  D.  The  formula 
(or  the  distance  traveled  is 

P  -  a' 


s 


■ 


7900  ft 

w  here 

)'  ~  the  initial  braking  speed. 
a  =  the  final  braking  speed. 
k  =  the  net  retardation  coeflic 
t  =  the  distance  traveled  wl 
speed  "<i." 
The  net  equivalent  grade  (C 
portion  as  for  the  last  portion  (rY  /).  the  net  retardation  co- 
efficient will  also  be  the  same,  or  t  s  t.674- 


<ing  frr 


to 


peed  "K" 
lumn  VII)  being  the  same  for  this. 


Substituting  values  in  equation  l»  we  have: 

55*  -  39-4' 

*  =    =  .122  mile 

7200  x  1.674 

which  is  the  length  of  that  part  of  the  portion  oi  run  6  0' 
This,  as  we  find  from  Table  I,  is  not  the  whole  of  the  portion  of 
nt,  f-  <;,  wh,,  h  :s  0.1M3  n  dc  long,    ll.c  diffi  rence,  which  is 

o  183  —  0,122  =  0.061  mile, 
represents  distance  covered  by  the  train  btfor*  the  braking  begins, 
or.  in  other  words,  while  the  train  is  still  drifting.  Hence  the 
portion  of  run  E  C  must  be  represented  in  the  run  curve  by  two 
"component"  curves,  one  (£  /•')  being  a  drifting  curve  and  the 
other  (I-  (»)  being  a  braking  curve  The  time  interval  corrcspond- 
ng  t<  ll  <  P  '"ion  <  1.  ;    cab  tilatrd  n  the  same  manna  H  foi  At 

1  ion  (,  H  by  means  of  formula  (i).    Its  value  is 

55  —  39 4 

x  •-_    —  9.3  seconds 

1.674 

The  next  step  is  to  plot  a  portion  of  drifting  curve  from  which 
the  portion  /;  F  may  be  cut  off.  This  can  be  done  by  the  chart 
method,  using  the  curve  Q  on  the  chart  of  coefficients.  We  may 
begin  plotting  from  a  slightly  higher  speed,  say  57  mph.  or  58 
mph.,  and  plot  the  curve  downward  with  positively  increasing  time 
values,  in  the  usual  way,  until  the  speed  line  comes  down  to  55 
in  p  h. — where  the  drifting  ceases. 

We  may,  however,  plot  the  drifting  curve  in  the  opposite  direction 
or  "backwards,"  as  it  were,  starting  from  the  lower  speed  limit  (55 
mph.),  and  continuing  upward  and  backward  until  the  length  of 
the  portion  plotted  is  sufficient  to  represent  a  little  more  than  the 
distance  required  to  be  covered.  With  a  little  practice,  it  is  as  easy, 
by  the  chart  method  to  plot  a  curve  "backward,"  as  it  is  to  plot  it 
"forward."  This  is  one  of  the  incidental  features  and  advantages 
of  the  method.  The  modus  operandi,  when  plotting  barckward.  is, 
in  reality,  exactly  the  same,  but  the  order  is  reversed.  In  plotting 
a  drifting  curve  "forward,"  the  retardation  coefficient  values  would 
be  taken  from  the  chart  of  coefficients  in  the  order  of  descending 
s|>eed  values,  or  from  nght  to  left,  and  the  summatcd  values  would 
be  reckoned  and  plotted  in  the  right  hand  direction,  like  positive 
abscissae.  In  platting  "backward."  we  merely  reverse  this  order: 
the  retardation  coefficients  are  taken  from  the  chart  of  coefficients 
in  the  order  oi  ascending  speed  values,  and  the  summated  time 
values  arc  to  be  reckoned  and  plotted  in  the  left  hand  direction,  as 
if  they  were  negative  abscissae. 

The  curve  having  been  plotted  (on  a  separate  sheet),  the  nex: 
Step  i>  to  determine  the  "entering"  point  (E),  at  which  it  should 
lie  cut  off.  This  is  to  be  done,  as  in  the  case  of  the  three  portions 
of  acceleration  curve  (O  to  C),  by  reference  to  the  distance  curve 
Corresponding  to  this  drifting  curve.  The  initial  or  entering  speed 
1. it  the  point  E)  is  found  to  be  564  mph. 

We  now  come  to  the  final  and  somewhat  difficult  operation  of 
making  the  "joint"  or  connection  between  what  might  be  termed 
the  "acceleration  end"  and  the  "retardation  end"  of  the  run  curve. 
This  joint  occurs,  as  already  seen,  at  a  point  P,  on  the  portion  C  E. 
which  point  is.  itself,  to  be  located.  It  is  necessary  in  this  case 
to  operate  from  both  ends  oi  the  portion  of  run  C  E.  For  this 
purpo-c  we  need  an  acceleration  curve  suitable  for  the  beginning  of 
ibis  portion,  and  a  drifting  curve  suitable  tor  the  end  thcrcoi 
Suppose  wc  plot,  in  accordance  with  the  data  given  in  Table  I,  for 
ihe  portion  C  li.  on  separate  sheets  of  tracing  paper  or  of  tracing 
cloth,  two  distinct  speed-time  curves — one  lieing  an  acceleration 
curve  w  hose  "beginning"  or  lowest  speed  point  is  the  same  as  the 
speed  at  the  point  C  (=506  m  ph  ) — the  other  being  a  drifting 
curve,  whose  "end"  or  lowest  speed  point  is  the  same  as  the  speed 
at  the  point  E.  1  =  564  mph):  and  suppose  the  distance  curve 
for  each  speed -time  curve  to  be  also  drawn  on  the  same  sheet  there- 
with If  the  two  sheets  be  placed  in  correct  ordinate  relation  with 
a  straight  line  serving  as  the  axis  of  x  for  lioih  curves,  the  accelera- 
tion curve  being  placed  at  the  left  and  the  drifting  curve  at  the 
right,  and  if  they  be  then  moved  toward  each  other  until  they  be- 
come partially  superposed,  the  upper  ends  of  the  two  curves  will 
eventually  come  in  contact ;  and  if  the  sheets  continue  to 
toward  each  other,  the  poinl  of  intersection  between  (he  two  ! 
time  curves  will  gradually  become  lower  until  it  corresp* 
ly  with  the  righl  Speed  point  P.  at  which  point  the  mo 
stop.  When  the  two  curves  are  in  this  relation,  they  will  1 
represent  the  portion  of  the  run  CUE  shown  in  Fig.  t2.  and  it  will 
be  found  by  reference  to  the  distance  curves,  that  the  aggregate 
distance  corresponding  to  the  two  component  curves  C  P  and  P  E 
will  be  exactly  0.567  mile,  as  given  in  Table  I.  It  is  evident  that 
if  the  curves  were  made  to  intersect  at  a  point  higher  than  the  point 
/>,  the  aggregate  area.  and.  consequently,  the  aggregate  distance 
covered  by  the  two  curves,  would  be  greater,  whereas,  if  the  curves 
were  moved  closer  together,  thereby  bringing  the  point  of  intersec- 
tion below  the  point  P,  the  area  enclosed,  and,  consequently,  the 
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distance  covered,  would  be  smaller.  The  iioint  D,  is,  therefore, 
the  only  one  which  meet*  the  condition.  It  will  I*  found  that  the 
acceleration  portion,  C  P,  ends  when  a  speed  of  63.3  m.p.h.  has 
been  attained,  and  a  distance  of  0.152  mile  has  been  covered,  the  rest 
of  the  distance  (0.415  mile),  being  covered  while  drifting  from 
this  speed  to  the  entering  speed  at  the  point  £,  (564  m.p.h). 

The  component  curves  C  I)  and  D  H  having  been  determined, 
they  can  now  be  plotted  on  the  same  sheet  as  the  preceding  por- 
tions of  the  run  curve.  The  portion  E  F,  plotted  on  a  separate 
sheet,  may  now  be  transferred  to  the  same  sheet  The  portions 
of  braking  curve,  F  G,  G  H  and  //  /,  being  straight  lines,  can  be 
readily  plotted  by  reference  to  the  data  calculated  in  the  manner 
previously  indicated.  Thus,  the  point  G  corresponds  te>  a  speed  of 
.TO 4  m.p.h.  and  a  distance  of  0.3  seconds  from  the  ordinate  of  the 
|K>mt  F.   In  like  manner,  the  point  //  corresponds  to  a  speed  of  270 

F.  In  like  manner,  the  point  //  corresponds  to  a  speed  of  276 
ni  p  h  .  and  a  distance  of  7  seconds  from  the  ordinate  of  the  point 

G.  The  terminal  point  /  occurs  at  .1  time  distance  of  16  5  seconds 
from  the  ordinate  of  the  point  H. 

Service  Run  No.  11  (Fig.  13)  — A  glance  at  the  curve  shows  that 
it  has  two  "notches"  and  three  "crests,"  A.  B,  C,  indicating  three 
distinctive  acceleration  cycles.  The  acceleration  in  the  first  cycle 
lasts  from  the  time  of  starting  until  the.  speed  point  C  (56.35 
m.  p  h.)  is  attained,  after  which  the  (rain  drills  as  far  as  the  point 
D  (53.2  m.  p.  h.),  and  then  brakes  as  far  as  the  point  E  (25 
m.  p.  h.)i  where  the  second  cycle  begins  The  acceleration  in  the 
second  cycle  continues  until  the  speed  has  risen  to  the  point  F 
f.t5  m.  p.  h.).  after  which  the  train  drifts  to  the  speed  point  G 
(31.I  m  p.  h.),  where  the  third  cycle  begin*,  with  acceleration 
continued  to  the  speed  point  K  (56.2  m.  p.  h  ),  followed  by  drifting 
n  the  point  I  154  m  p.  h.),  at  whir!:  point  tin-  final  braking 
begins,  being  continued  to  the  end  of  the  run  (.V). 

The  striking  difference  in  outline  between  this  run  curve  and 
the  run  curve  shown  in  Fig.  t2,  is  due  to  the  restriction  imposed 
tip  hi  the  >pecd  by  a  track  curve  of  relatively  short  radius  (  7*  10'), 
which  occurs  in  the  portion  EH,  about  midway,  in  this  particular 
inn.  It  will  be  found  by  reference  to  the  line  data  in  Table  II. 
that  there  are  two  track  curves  in  this  run.  The  first  track  curve 
(1°  30')  occurring  in  the  portion  A  IS  and  tabulated  in  the  second 
Irnc  in  Table  II,  doc*  not  impose  any  limitations  on  the  speed,  *urh 
track  curves  being  considered  safe  at  any  speeds  below  60  m  p.h.  In 
the  case  of  the  second  track  curve  (7°  10' ).  however,  it  is  necessary 
to  restrict  the  >peed  Considerably.  It  was  decided  in  this  particular 
case  that  the  speed  on  entering  this  particular  track  curve  ought 
not  to  exceed  25  m.  p  K.,  and  that  the  speed  Ought  not  to  exceed 
$J  ni  p  h  while  running  on  the  curve,  excepting  toward  the  end, 
where  it  would  be  allowable  to  allow  the  speed  to  rise  as  high 
as  40  111  p  h  while  running  out  of  the  track  curve.  This  restric- 
tion, it  will  be  readily  seen,  accounts  for  the  notch  at  the  point 
as  well  as  for  the  crests  B  C.  in  the  run  curve.  This  case  is  an 
interesting  illustration  of  the  important  modifying  effect  pro 
duced  on  the  service-run  curve  by  a  track  curve  of  relatively  small 
radius  incurring  at  a  midway  point  in  the  run  The  track  curve 
is,  in  this  case,  the  primary  cause  for  the  two  supplemental 
accelerations  required  in  this  particular  service  run,  each  of  which 
involves  an  application  of  electrical  energy  to  the  train,  and.  con- 
sequently, occasions  a  material  increase  in  the  energy  consump- 
tion required  for  the  run.  as  will  be  found  later  on  plotting  the 
energy  in-put  curves. 

When  the  service  run  has  but  a  single  cycle,  as  in  Fig  12,  the 
plotting  must  of  necessity  begin  with  the  very  first  portion.  When 
it  has  several  acceleration  cycles,  as  in  this  ease,  if  the  speed  value 
at  the  beginning  of  the  second  or  third  cycle  is  determined,  or 
arbitrarily  fixed,  it  is  possible  to  hegin  the  process  of  plotting  at 
one  of  these  cycles.  Thus,  in  this  particular  case,  the  speed  being 
restricted  and  set  to  25  m.  p.  h.  at  the  point  E,  corresponding  to 
ihe  point  at  which  the  train  enters  the  sharp  track  curve,  it  would 
be  possible  to  begin  the  process  of  plotting  the  run  curve  from  the 
point  F.  instead  of  from  the  point  0  Advantage  may  be  taken  of 
this  fact  when  it  is  desired  to  do  work  quickly,  and  to  apportion 
it  among  as  many  persons  as  possible  In  this  case  we  shall 
follow  the  usual  practice  and  assume  that  the  curve  is  to  he  plotted 
by  beginning  at  the  very  first  portion  (0  A). 

The  operation  of  plotting  the  run  curves  is  susceptible  of  being 
still  further  simplified,  especially  when  the  run  curves  are  plotted 
and  drawn  on  a  relatively  large  scale,  hy  a  "method  of  interpola- 
tion." which  the  writer  has  used  considerably,  with  success  and 
satisfaction  The  method  is  specially  useful  when  the  number  of 
run  curves  to  be  made  is  large.  For  the  purpose  of  giving  an 
example  illustrating  the  nature  and  practical  use  of  the  method, 
it  will  be  assumed  to  be  the  method  used  in  plotting  the  service- 
run  curve  shown  in  Fig.  13. 


New  York's  Transportation  Needs 


Mayor  Low's  weekly  letter.  July  31,  discussed  the  transporta- 
tion facilities  of  New  York  and  the  improvements  and  extensions 
which,  in  his  estimation,  would  be  required  to  secure  the  unifica- 
tion of  the  several  boroughs  that  will  be  necessary  to  carry  out 
the  spirit  of  the  enactment  which  made  possible  the  greater  city. 
These  requirements  are  considered  under  three  general  headings, 
namely:  Inter-borough  communication  between  Manhattan 
Island  and  Long  Island,  communication  with  Manhattan  Island 
from  the  north,  and  the  improvement  of  the  city's  commercial 
facilities  in  connection  with  the  development  of  the  water  front  of 
Manhattan  Island  These  features  of  the  letter  which  relate  par 
lictllarly  to  intramural  service  are  reprinted  herewith: 

When  the  Brooklyn  Bridge  was  designed  it  was  intended,  from 
the  railroad  point  of  view,  to  be  a  bridge  with  shuttle  trains  pass- 
ing to  and  fro  upon  it.  In  the  process  of  time  it  has  become  a 
railroad  thoroughfare — wholly  so  as  to  trolley  cars,  partly  so  as 
to  the  bridge  railroad  proper  One  need  not  he  a  prophet  to  be 
able  to  foresee  that  its  destiny  is  to  become,  from  this  point  of 
view,  wholly  a  thoroughfare.  Two  conclusions  flow  from  this 
situation:  First,  that  the  suspended  structure  of  the  Brooklyn 
Bridge  should  be  rebuilt  as  soon  as  possible  to  adapt  it  to  the 
largest  possible  use  a«.  a  railroad  thoroughfare:  second,  that  all 
the  other  East  River  bridges  must  be  treated  as  railroad  thorough- 
fares—thai is  to  say,  they  must  not  only  arrive,  they  must  lead 
somewhere. 

These  conclusions  may  be  briefly  amplified.  There  are  ccrtainly 
vcry  few,  11  any.  railroad  bridges  in  the  country  twenty  years  old 
that  have  not  been  rebuilt,  at  least  once,  in  that  interval,  and.  in 
sonic  instances,  twice,  to  adapt  them  to  the  demands  of  modem 
use.  The  towers  of  the  Brooklyn  Bridge  and  the  cables  and 
anchorages  of  it  are  equal  to  any  demand"  that  may  be  made  upon 
them,  but  the  suspended  structure  cannot  do  any  more  than  it  is 
doing  now.  Were  this  suspended  structure  to  be  rebuilt  to  comply 
with  modern  conditions,  six  car  trains  could  be  run  instead  of 
(our  car  trains:  in  other  words,  the  train  capacity  of  the  bridge 
would  be  increased  50  per  cent  I  believe  this  work  can  go  for- 
ward without  interfering  with  the  use  of  the  bridge.  It  ought  to 
be  planned  for  at  once,  and  put  under  contract  as  early  as  possible. 
The  estimated  cost  is  $j  000.000  With  this  work  completed  we 
:  hould  have  a  modern  railroad  bridge  instead  of  one  twenty  years 
old. 

But,  as  I  staled,  a  railroad  thoroughfare  not  only  ought  to  ar- 
rive: it  ought  to  le.nl  somewhere,  Now,  where  in  Manhattan 
should  those  Fast  Rner  bridges  lead?  The  Brooklyn  Bridge  in- 
contestable ought  to  lead  south  to  the  financial  district*  and  across 
the  city  to  the  Hudson  River  ferries,  and  al>o  north  via  Center 
Street  and  other  streets  to  the  Williamsburg  Bridge  This  would 
enable  it  to  place  Brooklyn  in  touch  with  a  large  district  of  Man- 
hattan and  with  the  New  Jersey  ferries  The  southern  connec- 
tion can  wait,  but  I  think  it  will  come  In  the  meanwhile  Ihe 
northern  connection  is  immediately  important,  because  it  will  not 
only  increase  the  value  of  the  Brooklyn  Bridge,  but  it  will  also 
bring  Ihe  Williamsburg  Bridge  (which  ought  to  lie  open  by  Oct.. 
I'X'.O  in  touch  with  the  City  Hall,  thus  making  that  bridge,  in  its 
turn,  a  railroad  thoroughfare.  The  same  connection  will,  of 
course,  unite  the  two  bridges,  and  it  seems  to  me  possible,  should 
it  be  thought  desirable,  that  it  the  southern  connection  should 
one  day  be  built  for  the  Brooklyn  Bridge  trains  from  the  Wil- 
liamsburg Bridge  could  also  make  use  of  it. 

The  Manhattan  Bridge  runs  from  a  point  near  the  junction  of 
Fulton  Street  and  Flatbush  Avenue,  in  Brooklyn,  to  the  neighbor- 
hood of  Canal  Street  and  Ihe  Bowery.  The  railroad  of  this  bridge 
ought  to  he  carried  across  the  city  in  such  a  way  as  to  give  con- 
tact with  the  West  Side  elevated  roads,  as  well  as  with  those  upon 
the  Ka«l  Side. 

The  Blackwcll's  Island  Bridge  should  be  brought  into  imme- 
diate communication  with  the  City  Hall 

The  connection  between  the  Brooklyn  Bridge  and  the  Wil- 
liamsburg Bridge,  if  the  detailed  studies  show  it  to  he  practicable 
should  be  made  underground,  as  proposed  by  Mr.  Par-ons  in  his 
recent  report.  The  railroad  outlet  for  the  Manhattan  Bridge  must 
be  either  underground  or  by  elevated  road,  as  further  study  may 
dictate;  for  Canal  Street  is  a  broad  thoroughfare,  entirely  given 
up  to  business  So  far  as  the  Blackwcll's  Island  Bridge  is  con- 
cerned. Ibis  bridge  terminates  at  Second  Avenue,  so  that  it  could 
easily  be  connected  with  the  Second  Avenue  railroad,  and  that 
road  should  be  brought  to  the  City  Hall.  It  is  clear  that  the 
natural  agent  for  using  ihe  Blackwcll's  Island  Bridge  as  a  railroad 
thoroughfare  is  the  Manhattan  Railroad  Company,  and  the  natural 
agent  for  using  as  railroad  thoroughfares  the  Brooklyn  Bridge, 
the  Williamsburg   Bridge  and  the    Manhattan    Bridge,   is  the 
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Brooklyn  Rapid  Transit  Company.  S<.  also  is  this  latter  company 
the  natural  agent  lor  using  tin-  second  Brooklyn  tunnel,  which 
ought  «"  be  located,  as  iar  as  possible,  to  meet  its  views;  provided, 
always,  that  these  two  companies  will  do  their  part  in  developing 
this  thoroURhiare  traffic.  They  can  hardly  be  expected  to  pay  lull 
interest  on  these  costly  bridges,  tor  the  bridges  serve  other  pur- 
pose* than  that  of  railroad  thoroughfares:  but  it  ought  not  to  be 
impossible  to  reach  an  equitable  adjustment  of  the  sum  to  be 
paid  for  the  use  of  the  bridge*,  ami  these  companies  ought  to  pay, 
a-,  the  subway  company  docs,  for  the  cost  of  the  connecting  link*: 
that  is  to  say.  the  travel  that  uses  the  bridges  ought  to  pay  its 
way.  precisely  ax  the  travel  does  that  uses  the  subways. 

It  may  seem  stranire  to  some  that  1  have  said  so  much  about  tin- 
Brooklyn  Bridge  without  alluding  to  the  unseemly  and  dangerous 
crowding  of  the  trolley  cars.  I  am  not  indifferent  to  this  crowd 
nig:  but  the  tact  i*  that  it  is  an  incident  oi  conditions  that  can  m  «t 
Ih'  removed  by  temporary  treatment.  Only  such  a  comprehensive 
treatment  of  the  subject  as  1  have  outlined  will  do  away  with  the 
present  crowding  at  the  Manhattan  end  of  the  Brooklyn  Bridge 
1  think  it  is  true  that  a  moving  platform  would  carry  double  the 
number  of  people  of  the  present  bridge  railroad;  but  it  would  be 
reverting  to  the  old  idea  of  the  bridge  as  a  thing  complete  in  itSCJI 
instead  of  tl  a  railroad  thorougbiare  Neither  do  I  think  it  good 
judgment,  ii  it  can  be  avoided,  to  abandon,  even  temporarily,  a 
single  fare  between  the  boroughs  I  am  unite  confident  that  the 
moving  platform  should  not  be  reported  to.  except  in  cases  of 
necessity  or  except  in  response  to  a  popular  demand  The  part 
Of  wisdom,  I  am  sure,  is  to  go  ahead  with  the  plans  ior  permanent 
relief  as  soon  as  possible.  If  I  am  asked  what.  then,  is  to  happen 
next  winter,  when  the  dangerous  and  unseemly  crowding  again 
appear v  I  can  only  say  thai  this  must  be  overcome,  as  iar  as  prac- 
ticable, by  suitable  regulation,  unless  still  further  study  should 
sln.w  that  additional  trolley  loops  can  be  installed  without  inter- 
fering with  the  bridge  railroad  platform.  If  no  new  loops  can  be 
made,  the  Rapid  Transit  Company  must  be  called  upon  to  remove 
some  of  the  many  lines  that  now  use  the  bridge,  so  as  to  reduce 
the  overcrowding  Thus  iar  no  practicable  plan  has  been  brought 
to  my  attention. 

The  key  of  this  situation,  so  far  as  it  is  an  unsolved  problem,  is 
the  New  York  Central  &  Hudson  River  Railroad.  It  is  a  for- 
tunate thing  that  no  legislation  affecting  the  Grand  Central 
Station  was  hail  last  winter,  for  legislation  hurriedly  prepared  and 
passed  under  pressure  of  a  feeling  of  panic  can  seldom  be  suf- 
ficiently matured  to  ileal  wisely  with  such  a  problem  When  the 
Legislature  was  in  session  the  New  York  Central  Company  was 
under  the  impression  that  it  could  not  undertake  to  change  the 
motive  |»owcr  of  its  through  traltic  from  steam  to  electricity  for 
many  years  to  conic.  It  advocated  then  plans  for  a  change  of 
l>ower  ior  its  suburban  tiatiic  whuh  called  ior  a  loop  under 
Madison  Avenue  and  various  other  streets. 

Since  the  adjournment  of  the  Legislature  I  have  kept  in  close 
touch  with  this  question,  ami  I  am  now  authorized  by  the  presi- 
dent of  the  New  York  Central  Railroad  to  say  that  his  road  is 
ri-ady  to  enter  into  a  stipulation  with  the  city,  if  the  city  will  ap- 
prove the  changes  which  they  now  wish  to  make  at  the  Grand 
Central  Station,  to  substitute  electricity  for  steam,  not  only  ior 
their  suburban,  hut  also  tor  their  through  traffic,  ami  that  they 
will  sign  a  contract  ior  the  erection  oi  |Miwcr  houses'  adequate 

for  both  of  these  purposes  Immediately  after  the  approval  by  the 
city  of  their  terminal  plans.  Nor  is  this  all  that  has  been  gained 
by  a  more  careful  study  of  the  problem. 

In  re»|»onse  to  my  suggestion  that  then  ought  to  be  some  point 
or  points  in  the  Borough  of  the  Bronx  at  which  passengers  could 
change  from  their  suburban  ami  through  trams  to  the  subway  ami 
to  the  various  elevated  roads  running  south,  the  company  has 
given  me  its  assurance  that  the  city  can  command  its  most  earnest 
and  energetic  co-operation  in  developing  such  a  center,  or  centers, 
as  may  be  deemed  best,  north  of  the  Harlem  River.  This  attitude 
on  the  part  of  the  company  seems  to  make  it  probable,  though, 
perhaps,  not  entirely  certain,  that  it  will  not  be  necessary  to  carry 
any  loop  under  Madison  Avenue,  thus  relieving  the  former  of  one 
of  its  most  serious  objections. 

In  other  words,  all  that  the  railroad  company  asks  of  the  city 
now  is  to  be  permitted  to  throw  the  western  roadway  oi  Park 
Avenue,  below  Fifty-Sixth  Street,  into  the  approach  to  its  yard: 
and  to  close  certain  portions  of  the  cross  streets  that  will  be 
wholly  enclosed  within  its  yard  as  the  company  proposes  to  en- 
large it.  The  railroad  company  has  bought  substantially  all  of  the 
properly  affected  by  the-c  changes  and  proposes  to  give  to  the 
city  a  new  roadway  for  Hark  Avenue,  adjacent  to  its  present  one 
and  of  equal  width,  and  to  pay  the  city  for  all  the  streets  that  may 
br  closed  in  connection  with  its  yard  This  matter  wdl  be  brought 
before  the  proper  boards  for  action  in  September. 
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The  city  has  ample  |H>wcr.  under  the  charter,  to  do  a  large  part 
of  what  is  asked  If  more  power  is  necessary  to  complete  the 
work,  that  can  be  had  next  winter  by  enlarging  the  powers  oi 
the  city,  instead  of  the  railroad.  This  will  avoid  the  difficulty  of 
passing  a  general  law  to  deal  with  a  very  special  situation.  The 
railroad  company  must,  of  course,  get  legislative  authority  to 
change  its  motive  power  from  steam  to  electricity,  but  there  is  no 
doubt  that  this  authority  can  be  had  ior  the  asking.  A  law  should 
also  Ik-  passed,  which  was  overlooked  last  winter,  compelling  the 
New  York,  New  Haven  &  Hartford  Railroad  to  make  the  same 
change,  so  far  as  it  continues  to  use  the  Grand  Central  Depot. 

In  this  connection  I  have  stipulated  that  an  arrangement  shall 
be  made  at  the  same  time  which  shall  provide  definitely  for  the 
removal  of  every  grade  crossing  now  maintained  by  the  New 
York  Central  Company  w  ithin  the  limits  of  the  city. 

Tin-  matter  of  the  Grand  Central  Depot  being  disposed  oi. 
every  effort  should  In-  made  to  develop,  north  of  the  Harlem,  otic 
or  more  union  stations  to  serve  the  needs  of  the  traveling  public 
It  is  one  oi  the  greatest  merits  of  Mr.  Larsons'  plan  for  carrying 
the  railroad  of  the  Brooklyn  Bridge  underground  that  it  makes, 
mar  the  City  Hall,  a  union  depot  for  bridge  trains,  for  the  sub- 
way and -for  the  elevated  roads  of  the  East  Side.  II  a  similar 
common  renter  were  developed  north  of  the  Harlem  I  think  it  will 
be  apparent  how  greatly  the  convenience  of  the  traveling  public 
would  be  subserved,  only  in  the  north  I  should  hope  that  the 
conditions  will  make  it  possible  to  bring  to  one  or  another  of 
these  points  not  only  tin  elevated  roads  of  the  Last  Side,  but  those 
o(  the  West  Side  as  well.  It  is  not  easy  to  accomplish  this  at  the 
City  Hall,  where  the  conditions  are  so  much  more  rigid,  but  north 
oi  the  Harlem  it  ought  to  be  entirely  possible.  I  am  confident 
that  if  the  various  railroad  companies  concerned  will  to  ttptlUt 
with  the  city  this  re«nlt  can  be  brought  about  in  the  near  future. 

The  East  Side  subway,  already  being  planned  for,  should,  oi 
course,  be  carried  to  completion  as  early  as  possible;  and  neither 
should  the  Jerome  Avenue  extension,  already  approved  by  the 
Rapid  Transit  Commission,  be  forgotten. 

It  docs  not  seem  necessary  to  discuss  at  length  the  desirability 
of  carrying  the  existing  subway  on  Broadway  from  Forty -Second 
Strut  down  to  the  Battery.  That  is  a  development  that  must 
come  in  the  not  distant  future  I  only  wish  to  express  one 
thought,  at  the  present  time,  in  connection  with  it:  and  that  i* 
that  pipe  galleries  shall  be  provided  for  on  such  an  ample  scale 
that  the  surface  of  Broadway,  after  this  work  is  completed,  will 
never  have  to  be  disturbed  again,  in  any  future  that  can  be  fore- 
seen to-day.  This  seems  to  me  to  be  almost  an  essential  condition 
for  permitting  this  work  to  be  done. 

Tin-  improvements  already  made  by  the  Dock  Department  and 
those  that  are  about  to  be  began  provide  not  only  for  a  large 
number  of  modem  piers,  but  also  for  an  exterior  street  250  ft.  in 
width  This  strict  is  already  completed,  with  unimportant  breaks, 
from  Cortland  Street  to  Ganscvoort  Market,  and  it  will  soon  be 
Completed  as  far  as  Thirty-Eighth  Street  This  street  is  wide 
(Hough  to  permit  of  the  erection,  without  disadvantage  to  any- 
body, of  an  elevated  railroad  having  a  spur,  if  desired,  running 
down  every  pier.  Such  an  elevated  railroad  might  easily  be  car 
ricd  from  the  lower  part  of  the  island  up  to  a  point  where  it 
reaches  the  right  of  way  of  the  New  York  Central  «i  Hudson 
River  Railroad,  at  Thirtieth  Street. 

If  the  Pennsylvania  tunnel  franchise  should  be  granted  it  would 
not  be  difficult  to  make  a  connection  between  the  Pennsylvania 
system  and  this  exterior  road.  The  result  would  be  a  railroad 
directly  connecting  every  pier  upon  the  West  Side  of  Manhattan 
Island  with  the  New  York  Central  ami  the  Pennsylvania  Railroad 
systems. 

 ♦♦♦   

Settlement  of  Chicago  Labor  Troubles 

When  employees  of  the  Chicago  City  Railway  Company  re 
cently  perfected  their  organization  they  submitted  certain  de- 
mands to  the  officer!  of  the  company,  which  the  officials  refused 
to  grant  The  local  division  of  the  Amalgamated  Association  oi 
Street  Railway  Employees  discussed  the  matter  until  an  agree- 
ment was  'entered  into  whereby  the  points  oi  difference  were  to  be 
In  Id  in  abeyance  pending  a  consideration  of  the  questions  involved 
by  three  arbitrators  The  motorrncn  and  conductors  on  the 
trolley  lines  demanded  ->S  cents  an  hour,  in  lieu  of  21  cents,  and 
pointed  to  the  fact  that  the  cable  operators  on  the  Cottage  Grove 
Avenue  line  were  receiving  .K>  cents  an  hour,  and  those  on  the 
State  Street  system  98  cents.  A  compromise  was  reached  where- 
by the  rate  of  wages  was  raised  to  24  cents  pot  hour,  beginning 
<n  days  from  the  period  of  instruction. 
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Meeting  oi  the  International  Tramway  Union 

The  International  Tramway  Union,  the  official  title  of  which  is 
the  Union  Internationale  Pcrmancnte  de  Tramways,  held  its 
eleventh  meeting  al  l-ondon  June  jo  to  July  4.  This  association 
was  organized  some  levcntecn  years  ago,  and  since  that  time  has 
held  a  scries  of  eleven  congresses  in  various  European  capitals, 
viz.:  Berlin,  1886;  Vienna,  1887;  Brussels,  1888;  Milan,  1889; 
Amsterdam,  1890;  Hamburg,  1891;  Buda-Pcsth.  1893;  Cologne. 
1894;  Stockholm.  1896;  Geneva,  1898;  and  Paris,  1900.  The  recent 
meetings  have  been  held  every  two  years,  instead  of  every  year,  a- 
with  the  American  Street  Railway  Association.  The  Union  num- 
bers among  its  members  representatives  from  tramway  companies 
and  others  interested  in  electric  traction  from  practically  every 
European  country,  but  up  to  within  recently  its  greatest  member- 
ship lias  been  from  the  Continental  countries  in  Western  Europe, 
viz. :  France,  Germany.  Belgium.  Holland,  Switzerland.  Austria 
and  Italy.  The  congress  held  in  London  last  mouth  was  the  first 
ever  conducted  on  English  soil,  and  was  upon  the  mutation  ot  (be 
Tramways  &  Light  Railways  Association  of  Great  Britain.  There 
was  a  large  and  representative  attendance,  the  number  of  delegates 
from  countries  outside  of  England  being  more  than  140.  The  meet- 
ings were  very  successful,  both  from  the  standpoint  of  attendance 
and  results  secured,  and  through  the  hospitality  of  the  hosts,  the 
I  ram  ways  &  Light  Railways  Association,  the  social  features  of  tin: 
convention  were  very  enjoyable.  The  meetings  were  held  at  Bir 
ner's  Hall,  in  Agricultural  Hall.  Islington,  and  in  connection  with 
them  was  a  very  large  exhibit  of.  electric  railway  apparatus  of  all 
kinds  in  which  most  of  the  prominent  English  manufacturing  firms 
and  many  American  companies  participated.  Scvcial  other  tram- 
way meetings  were  held  in  the  same  building  during  the  con- 
tinuation of  the  exhibit,  such  as  that  of  the  Association  of  Munici- 
pal Tramway  Managers  of  Great  Britain,  and  that  of  the  Incor- 
porated Municipal  Electrical  Association,  composed  of  n  any  mu- 
nicipal  electrical  engineers  and  superintendents  resident  111  (.re.it 
Britain,  so  that  the  sessions  were  well  representative  of  all  the  tram- 
way interests  of  turope. 

The  congress  of  the  International  Tramways  Union  was.  01 
course,  the  one  in  which  the  principal  interest  centered  The  ar 
rangemenU  which  had  been  made  for  entertaining  the  congress 
were  most  complete  and  reflected  the  highest  credit  upon  Mr 
R  II.  Scotter.  chairman  of  the  Entertainment  Committee, 
Mr.  Ernest  Benedict,  the  secretary  of  the  Tramways  &  Light 
Railways  Association:  the  Entertainment  Committee  as  a  whole, 
and  all  who  contributed  to  the  comfort  and  entertainment 
of  the  delegates  during  their  stay  in  London.  The  corona 
tion  festivities  which  were  to  have  occurred  the  week  before 
the  nmting  of  the  association,  and  other  incidents,  including 
the  unfortunate  illness  of  the  King,  which  could  not  have  been 
foreseen  when  the  date  of  the  meeting  was  selected,  threatened 
at  one  time  to  interfere  with  the  success  of  the  meeting,  and  added 
greatly  to  the  lalior  of  the  hosts  of  the  Union.  The  fact,  however, 
that  all  the  arrangements,  as  planned,  were  carried  out  most  mu 
cessfully  is  a  most  striking  testimonial  to  the  energy  and  ability  of 
the  gentlemen  composing  the  local  committee.  Even  the  complica- 
tions introduced  by  the  use  of  three  different  languages  by  the 
speakers  were  successfully  overcome.  Hitherto,  in  the  meetings  of 
the  Union,  while  the  official  language  has  been  French,  the  pro- 
ceedings have  been  conducted  in  both  French  and  German  Plus 
year  English  was  also  introduced,  and  all  of  the  papers  presented 
to  the  congress  were  translated  and  printed  in  English,  ready  for 
distribution  to  the  delegates  before  the  opening  of  the  convention. 
This  fact,  together  with  the  careful  translation  into  English  of  an 
abstract  of  the  speeches  made  in  German  and  French  by  the  differ 
cut  delegates,  added  greatly  to  the  ease  with  which  the  American 
and  English  members  were  able  to  follow  the  discussions. 

In  the  issue  of  Aug  an  account  was  published  of  the  meet- 
ings of  the  two  English  Associations.  The  space  available  tlrs 
week  will  not  permit  the  publication  of  an  abstract  of  the  entire 
proceedings  of  the  International  Union.  A  portion,  therefore,  is 
given  this  week,  and  the  rest  will  be  published  in  an  early  issue 
MONDAY,  JUNE  30 

The  official  opening  of  the  congress  and  of  the  exhibition  oc- 
curred at  13  o'clock  on  June  .10.  when  the  delegates  to  the  meeting 
of  the  International  Union  were  cordially  welcomed  to  London  by 
the  Right  Hon.  Gerald  Balfour.  M.  P.,  president  of  the  Board  of 
Trade.  The  chairman  of  the  meeting  was  Sir  Charles  Rivers  Wil- 
ton, president  of  the  British  Electric  Traction  Company,  who.  after 
a  few  words  of  welcome,  introduced  Mr.  Balfour.  Replies  to  the 
speech  of  the  latter  were  made  by  Mr.  Janssen,  president  of  the 
International  Union,  and  Mr.  Scotter.  chairman  of  the  congress 
committee  of  the  International  Tramways  &  Light  Railways  Asso- 
ciation, after  which  the  delegates  adjourned  to  a  sumptuous  lunch 
provided  by  the  members  of  the  tramways  committee.   After  lunch 


the  delegates  entered  brakes  and  visited  the  principal  objects  oi 
interest  in  the  city  of  London,  including  the  Guildhall,  Tower 
and  Mansion  House.  In  the  evening  a  reception  was  tcn- 
thc  Union  at  the  Institution  of  Mechanical  Engineers  at 
Storey's  Gate.  St,  James'  Park  The  guests  were  received  by  Sir 
C.  Rivers  and  1-idy  Wilson,  President  Jansscn  and  Mr  and  Mr- 
ScOtter  and  were  entertained  by  music  from  the  Viennese  band,  anil 
by  a  biograph  exhibition  Among  the  views  thrown  on  the  screen 
during  this  part  of  the  entertainment  were  several  representing  the 
opening  of  the  road  of  the  London  United  Tramways  Company. 

TIK.stl.SY,   JULY  I 
l'hc  sessions  at  Berner's  Hall  were  opened  at  9.30  a.  ni  by  Presi- 
dent Jansscn. 

The  president  said  that  at  the  opening  of  the  meeting  of  the 
congress  in  London  he  wished  to  thank  the  various  govern 
nunls  who  had  been  kind  enough  to  honor  them  by  sending 
representatives,  and  he  cordially  welcomed  the  various  repre- 
sentatives who  had  accepted  the  invitation  to  be  present.  They 
were  particularly  honored  to  see  among  them  so  many  men 
distinguished  in  the  industry  in  which  they  were  interested 
Their  presence  was  greatly  appreciated,  and  he  trusted  that  as 
the  result  of  the  deliberations  of  the  congress,  those  who  had 
gathered  together  would  carry  away  a  great  mass  of  useful  in- 
formation and  data.  Proceeding.  Mr.  Jansscn  deplored  the  death 
of  several  of  their  prominent  members  who  had  passed  away 
since  they  met  in  Paris,  and  he  also  referred  to  the  honors 
which  had  been  conferred  on  several  of  their  members.  Mr. 
Nouiienberg  had  given  up  the  position  of  secretary-general  of 
the  union,  which  he  had  tilled  to  the  great  appreciation  of  the 
Committee,  and  Mr.  Jansscn  paid  a  very  high  tribute  10  the 
talent  and  devotion  the  late  secretary  had  shown  in  carrying 
out  the  duties  of  the  office.  Alluding  to  the  organization  and 
working  of  the  union,  he  said  their  aim  was  to  make  the  union 
of  the  greatest  possible  service  to  the  members  in  many  ways. 
There  were  branches  in  each  country,  and  they  were  making 
arrangements  for  the  collection  of  accurate  and  complete  in- 
formation from  the  various  branches,  which  would  be  of  the 
utmost  use  to  those  who  were  engaged  in  the  tramway  industry. 
He  thought  they  were  all  agreed  that  this  was  a  most  desirable 
step  to  take,  for  there  was  no  doubt  that  tramway  work  was  de- 
veloping at  a  great  pace.  Each  one  of  them  had  something  to 
learn  from  his  neighbor,  and  they  were  fortunate  enough  to 
be  engaged  in  ;ni  industry  in  which  they  could  all  furnish  one  an- 
other with  useful  information.  In  many  industries  and  trades 
there  were  secrets  which  could  not  be  divulged,  but,  fortunately, 
that  was  not  the  case  with  the  tramway  industry,  and,  as  he  had 
said,  every  one  could  probably  be  of  assistance  to  some  one 
else.  To  this  end,  therefore,  they  had  established  a  general 
secretariat  of  the  International  Union,  ami  from  his  office  all  mem- 
bers could  obtain  the  information  which  was  collated,  technical  or 
otherwise,  which  might  be  of  use  to  them  in  the  working  of  tram- 
ways and  light  railways.  (Applause.)  All  such  information  would 
be  gladly  placed  at  the  disposal  of  any  member,  but  he  would  ask 
them  to  bear  in  mind  that  any  service  ot  this  kind  should  be  recip- 
rocated, and  they  should  all  be  ready  on  their  part  to  furnish  any 
information  i»  the  office  which  was  required.  It  was  also  most  im- 
portant that  all  the  dala  should  be  collated  on  a  uniform  basis,  so 
that  useful  and  accurate  comparisons  could  In-  made.  What  this 
basis  should  lie  they  would  have  to  settle.  Another  important  func- 
tion of  the  international  secretary  would  l>e  to  collect  information 
as  to  the  legislation  in  different  countries  affecting  them,  and  that 
would  be  most  valuable  to  the  members  They  would  also  collect 
together  various  legal  decisions  affecting  the  industry.  In  con- 
clusion. Mr.  Jansscn  made  a  strong  appeal  to  those  present  to  co- 
operate in  giving  all  the  assistance  possible  to  the  office,  so 
that  the  undertaking  might  be  made  a  great  success. 

Sir  Charles  Rivers  Wilson.  G,  C  M.  G.,  C  B„  then  took  the 
chair.  He  said  that  it  was  with  a  good  deal  of  shame  that  he 
had  to  acknowledge  that  although  this  was  the  twelfth  congress 
it  was  the  first  held  in  this  country.  ^  He  felt  that  it  was  not 
the  fault  of  the  union,  neither  was  it  the  fault  of  the  Briti'h 
tramway  industry  In  his  opinion  the  fault  lay  elsewhere.  He 
felt  that  the  British  prided  themselves  on  this  being  a  land  of  lib- 
em-,  but  be  thought  that  liberty  might  tie  abused,  and  in  his  opinion 
liberty  in  this  direction  had  been  abused,  and  had  liecn  used  to  op- 
|jose  the  advance  of  the  industries  in  which  those  present  were  par- 
ticularly interested  in.  To  the  foreign  members  present  he  wished 
10  say  how  delighted  he  was  to  see  them,  and  thought  that  the  effect 
of  the  congress  would  be  decidedly  helpful  with  the  government.  The 
effect  produced  on  Mr.  Balfour,  who  honored  them  by  opening  the 
exhibition,  would,  he  thought,  be  very  helpful  in  helping  on  the 
interests  which  they  all  had  al  heart  In  conclusion,  he  said  he 
trusted  that  the  kindly  and  friendly  intercourse  which  had  been 
iMing  on  between  members  of  the  congress  since  their  arrival  would 
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continue,  and  that  firm  friendships  of  different  nationalities  would 
be  one  of  the  outcomes  of  the  congress.  (Cheers.) 

Mr.  1  avalard.  of  Paris,  then  read  a  paper  on  "Transfers."  An 
abstract  of  this  paper  follows: 

TRAMSFEJtS 

In  Paris,  a  considerable  lime  before  the  creation  of  tramways, 
transfer  tickets  were  used  upon  the  omnibuses. 

This  regulation  dated  from  18.V4  It  *'•*'*  desired  by  the  old 
Kntreprise  Generate  des  Omnibus,  under  the  management  of  MM 
Moreau-Charlonct  et  Fenillant  at  the  suggestion  of  a  shareholder. 
At  that  time  the  public  transportation  service  in  Paris  was  con- 
ducted by  thirteen  companies,  having  different  names,  such  as  the 
Kntreprise  Generate  des  Omnibus,  Constantmes.  Favorites.  Hi- 
rondelles.  Batignolaiscs.  Gazelles.  Bearnaiscs,  etc.  The  first 
transiers  were  established  between  the  lines  of  the  boulevards 
and  those  oi  the  Barriere  du  Tronc  (which  is  a  continuation  of 
(he  former,  starting  from  the  Bastille),  by  the  Fntrcprise  Gene- 
rale  des  Omnibus. 

The  system,  having  given  good  results,  was  successively  applied 
to  the  other  lines  of  the  same  society,  and  to  the  lines  of  the 
other  companies  we  have  named,  and.  finally,  it  was  adopted  not 
only  for  the  lines  belonging  to  one  company,  but  for  those  of 
different  companies. 

While,  in  the  year  iMl,  out  of  70.000,000  passengers,  un-re  than 
12.000,000  weie  passenger*  with  transfer  tickets;  in  loot,  the 
Compagnic  des  Omnibus  alone  distributed  87.6tx4.j58  transfer 
tickets  out  of  366.OJ5.QI  .2  passengers  carried.  This  figure  was 
made  up  oi  85.txj1J.-J.s4  tickets  for  inside  places — that  is  to  say. 
those  issued  without  extra  chargt — of  which  only  j8.54j.joo  were 
utilized,  or  45  per  cent,  and  oi  1,045,124  outside  tickets;  that  is  to 
say.  those  tor  winch  a  supplement  of  15  centimes  was  paid,  oi 
which  1,810,41)0,  or  oj  per  cent  were  utilized.  Uniting  the  two 
classes,  interior  and  outside,  we  have:  Oi  87.f144.j58  transfer 
tickets  issued,  4o,j5j.f*jo  utilized,  or  46  per  cent.  There  is  one 
remark  to  be  made.  It  is  that  the  passenger  almost  always  util- 
ized the  transfer  tickets  for  which  he  had  paid,  as  is  proved  from 
the  preceding  figures.  Wc  must  point  out  that,  with  the  transfer 
tickets,  passengers  can.  for  jo  centimes,  travel  enormous  distances 
irom  north  to  south  and  from  cast  to  west  in  Paris.  Speaking 
generally,  all  the  omnibus  and  tramway  companies  exchange 
transfers  along  their  lines,  with  the  lines  of  a  considerable  number 
oi  other  companies.  It  cannot  be  denied  that  at  certain  hours 
of  the  day  those  traveling  on  transfer  tickets  arc  exposed  to  long 
delay*  while  waiting  their  turn  on  the  most  frequented  lines,  but 
even  on  these  lines  the  cars  follow  each  other  rapidly,  and.  in 
truth,  the  very  lowness  of  the  fare  often  gives  patience  to  the 
passenger. 

But  when  Paris  extended,  the  transfer  tickets  issued  without 
supplementary  charge  within  the  line  oi  the  fortifications,  have 
remained  unchanged,  up  to  this  day, 

Fraud  has  often  to  be  feared,  certainly  it  has  often  been  prac- 
ticed, but  by  issuing  different  colored  ticket",  and.  above  all,  by 
noting  the  hour  oi  their  issues,  its  extent  has  been  much  dimin- 
ished. 

It  is  not  without  interest  to  sec  how  the  American  tramway 
managers  have  treated  this  question  of  transfer  tickets. 

W  e  find,  in  the  number  for  October,  loot,  of  the  Stbe»:t  Rail- 
way JOURNAL,  published  in  New  York,  a  very  complete  article  on 
the  subject  appears  from  the  pen  oi  Mr.  Oren  Root.  Jr  .  assistant 
manager  oi  the  Metropolitan  Street  Railway  Company  oi  New 
York.  In  it  he  states  that  the  transfer  system,  adopted  and  in 
use  tor  ten  years,  has  increased  the  receipts  and  the  profits  of  the 
company,  mole  than  any  other  improvement,  without  excepting 
the  use  of  electricity  as  a  motive  power. 

We  shall  now  examine  the  replies  wl.ich  we  have  received  from 
eighteen  companies  on  the  question  o(  transfers: 

Sixteen  use  the  transfer  system  and  admit  the  result  to  be  more 
or  less  favorable. 

Two  only  do  not  make  Use  of  it.  the  first  the  Socielc  d  Kntrc- 
prise  dc  Travaux  of  Liege,  which  docs  not  consider  it  useful;  the 
second  the  Great  Tramway  Company  of  Berlin,  which  states  that 
its  tariff  is  too  low.  and  that,  moreover,  its  commutation  tickets 
iacilitate  the  transier  of  regular  patrons. 

Of  the  sixteen  companies  using  the  transfer  system,  some  con- 
sidcr  it  a  necessary  evil,  while  the  others,  on  the  contrary,  recog- 
nize the  fact  that  it  has  augmented  the  receipts,  and  is  useful  to 
the  companies  on  that  account,  while  it  is  very  advantageous  to 
the  public. 

Many  companies  allow  two  changes  of  cars,  hut  many  claim 
that  this  facilitates  fraud,  ami  permit  only  one  change:  with  the 
exception  of  the  tramway  companies  oi  Aix-la  Chapcllr.  of  Strass- 
bnrg.  ami  of  Barium  F.lhctfcld  which  make  one  extra  charge  fot 
several  changes. 
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Thirteen  companies  issue  transfer  tickets  without  extra  charge, 
and,  in  general,  use  the  same  tickets,  so  as  to  diminish  the  work- 
ing cxpensrs. 

Two  companies  only,  those  of  Hanover  and  Brussels,  make  a 
supplementary  charge  on  issuing  a  different  ticket  which  serves 
ior  the  second  car. 

The  charge  of  15  pfennigs,  instead  of  10,  the  price  of  an  ordi- 
nary ticket,  in  Hanover.  1*  intended  to  check  the  over-loading 
which  occurred  in  certain  parts  oi  the  town,  where  the  lines  inter- 
sect, and  to  encourage  the  journeys  by  transfer  over  relatively 
long  distances. 

The  object  111  Brussels  is  to  allow  passengers  to  take  two  short 
journeys  over  different  sections  ior  each  of  which  the  passenger 
would  not  pay  anew  the  maximum  fare,  but  ior  which  he  is  will- 
ing to  pay  a  slightly  increased  single  iare.  The  same  reasons 
an  given  by  the  F-lectric  Tramways  ot  Barmen- Klberfeld.  This 
company  has  attached  to  its  reply  an  extract  irom  the  report  of 
M.  de  Pirch  to  the  general  meeting  oi  the  directors  of  German 
tramways  and  light  railways,  in  iSyo.  At  that  meeting,  forty-six 
companies  which  had  established  the  transier  system  acknowl- 
edged that  the  system  is  useful. 

The  sample  tickets  which  were  sent  to  us  by  the  tramway  com- 
panies, which  have  replied  to  the  questions  sent  out.  and  those 
we  have  ourselves  collected  on  our  numerous  voyages,  are  almost 
identical:  that  is  to  say,  they  indicate:  First,  the  point  of  de- 
parture; second,  the  place  where  the  passenger  must  exchange 
from  one  line  to  another;  third,  the  date  of  the  month,  or  the 
day  of  the  week:  and.  finally,  tht  hour  of  departure,  which  serves 
to  regulate  the  duration  of  the  validity  oi  the  transier  ticket. 

In  many  companies  the  colors  ot  the  tickets  vary,  giving  cer- 
tain indications  With  some  exceptions,  transfer  tickets  are  only- 
issued  within  certain  boundaries  tn  all  the  towns,  and  an  addi- 
tional charge  is  made  for  the  suburban  districts. 

Summing  up  all  the  documents  wc  have  consulted,  wc  find: 

1st  The  transfer  system  is  to  be  recommended  and  has.  in 
general,  increased  the  traffic,  and,  almost  always,  the  receipts,  for 
it  attracts  passengers,  above  all  when  it  is  gratuitous. 

«"d  It  is  most  advantageous  for  the  passenger,  since  it  enables 
hi"n  to  make  two  fairly  long  trips;  and  it  is  this  which  justifies 
the  imposition  of  a  small  extra  charge. 

It  permits  him  also  to  travel  over  two  small  sections  of  lines 
which  intersect. 

jd.  Free  transfers  need  hardly  be  given,  except  on  scry  short 
lines:  they  facilitate  checking,  as  with  it  the  same  ticket  can  be 
used  for  the  two  cars.  And.  as  we  have  already  said,  passengers 
should  not  object  to  a  slight  additional  charge,  for  a  long  journey, 
on  two  line*  which  cross. 

4th.  Transfers  should  only  be  allowed  onto  a  line  not  parallel 
with  the  original  line  The  issue  of  transfers  for  several  changes 
is  productive  of  fraud. 

5th.  As  far  as  possible  the  transfers  should  only  be  allowed  at 
junctions,  or  crossings. 

6th.  The  marking  of  day.  date  and  hour,  is  an  excellent  prac- 
tice, above  all,  on  the  first  ticket  issued.  Change  in  the  color  of 
the  paper  is  also  very  important,  above  all  when  it  indicates  the 
hrection   if  the  ji  urnr, . 

7th.  It  is  indispensable  to  limit  the  transfers,  above  all,  the 
free  transfers,  to  the  interior  of  towns  or  to  localities,  very  close 
to  them  unless  under  special  conditions  affecting  several  com- 
panies. For  suburban  districts  there  should  always  be  an  extra 
charge. 

8th.  Ii  possible,  suppress  the  transfer  service  on  days  of 
crowded  traffic,  such  as  Sundays  and  holidays. 

ijth.  The  transfer  system  increases  the  staff  and  the  material 
to  a  certain  degree.  vs  far  as  regards  the  staff,  its  increase  is  not 
great  when  the  transfers  are  gratuitous  and  on  the  first  ticket 
issued.  The  (becking  of  tickets  at  junctions  and  crossings  neces- 
sitates a  new  staff,  which  we  think  could  be  dispensed  with  when 
the  payment  oi  an  additional  iarr  is  made  for  an  additional  ticket 
gi\ing  access  to  the  second  car.  In  the  first  transier  systems 
the  checking  was  effected  at  the  offices  of  the  crossing  places 
This  is  no  longer  done. 

As  r.  yard-  t!:e  rolling  .lock,  the  transfer  system  increases,  in 
traffic,  and  this  may  be  undesirable  on  a  line  with  horse  traction, 
owing  to  excessive  over  loading.  Hut  with  mechanical  traction, 
which  allows  of  trailer  cars,  every  one  admits  that  the  transfer 
system  is  an  advantage  for  the  public  which  always  finds  room, 
and  for  the  company,  which,  without  extra  expense,  can  increase 
both  its  traffic  and  its  receipt*. 

loth.  As  regards  transfers  between  neighboring  and  different 
companies  I  must  refer  you  to  the  deliberations  which  took  place 
at  the  meeting  oi  ibis  association  in  1K87.  and  with  reference  to 
the  division  oi  the  receipts. 
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Mr.  Grialou.  of  Lyons,  in  discussing  ihc  paper,  said  he  agreed 
wich  the  conclusions  given  by  the  author.  Transfer  ticket-,  were 
usually  imposed  upon  companies  by  law,  and  therefore  it  was  no 
question  as  lo  whether  a  charge  should  be  made  for  them  or  not, 
as  they  were  generally  made  obligatory.  The  question  was — How 
were  they  to  be  issued,  and  what  was  the  best  method  of  insuring 
a  correct  use  of  them.  The  system  was  open  to  two  abuses — first, 
on  the  part  of  the  public,  and,  secondly,  by  the  employees  of  the 
company.    A  passenger  would  get  into  a  car,  ask  for  a  transfer 


ductors.  The  introduction  of  the  mechanical  register  had  in- 
creased the  company's  receipts  between  5  per  cent  and  6  per  cent. 
He  particularly  desired  that  the  question  should  be  again  discussed 
at  the  next  meeting. 

Mr.  Gu  stave  KiH-hlrr.  of  Merlin,  and  Mr.  Lavalard  also  discussed 
the  question,  after  which  Mr.  Rohl,  of  Hamburg, said  hewuuld  like 
to  propose  that  a  COIIUIlisiMin  should  he  formed  to  consider  this 
extremely  important  matter.  Every  country  and  every  town  was 
different,  and  a  congress  should  not  come  to  a  hasty  conclusion. 


MR  JOHANNES  ROHL 
of  Hamburg 


MR.  EL  A.  ZIFFER 
of  Vienna 


MR.  LEON  JANSSEN 
of  Brussels 
<  President ) 


MR  E  J  LAVALARD 
of  Paris 
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MR.  H.  GfiRON 

of  Cologne 


MR.  JULES  KESSELS 

of  Brussels 


MR  F.  NONNENBERG 
of  Brussels 
(Treasurer) 


MR 


GEORGES  BROCA 
of  Paris 


MR.  P  TSERSI EVENS 
of  Brussels 
t  Secretary) 
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ticket,  and  then  get  out  and  do  a  little  shopping  on  the  way,  instead 
of  going  directly  to  the  car,  as  they  should.  By  this  means  this 
ticket  was  converted  into  a  "stop  over",  instead  of  a  transfer  ticket. 
The  employees  of  the  company  were  also  tempted  by  the  existence, 
of  these  transfer  tickets  to  use  them  fraudulently,  and  he  cited 
eases  in  Lyons  where  considerable  trouble  had  arisen  with  them. 
He  had  found  it  an  excellent  precaution  in  Lyons  to  put  a  mechani- 
cal register  on  the  car  and  every  time  a  passenger  got  into  a  car 
he  was  registered.  The  company  had  found  that  this  system  had 
been  very  successful  in  stopping  the  abuse  of  transfers  by  con- 


Therefore,  he  proposed  that  a  commission  should  be  formed  to 
report  to  the  next  congress. 
The  proposition  was  carried. 

The  next  paper  presented  was  on  "A  Proposed  Basis  for  Esti- 
mating the  Power  of  Motors,"  and  was  read  by  Dr.  G.  Rascli.  pro- 
fessor of  the  Polytcchnical  School  of  Aix-la-Chaptlle.  Dr.  Rasch's 
paper  i s  published  in  abstract  below: 

TMH  KATlN"<:ol-  MOTORS  AND  UtiNKKATOKS 

The  regulations  of  the  German  Institute  of  Electrical  Engineers 
define  as  the  normal  power  of  a  traction  motor  that  which  in  the 
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test  room  can  be  obtained  tor  one  hour  without  causing  the  tem- 
perature to  rise  above  Ok  admissible  limits.  During  these  tests  the 
.overs,  lids,  etc,  usually  closed  in  service  must  not  I*  removed, 
opened  or  modified  in  any  essential  manner,  nor  is  it  [rmwiwilltfl 
10  replace  artificially  the  current  of  air  created  by  the  displace- 
ment of  the  car.  The  writer  is  of  the  opinion,  however,  that  even 
under  these  conditions  a  trial  of  one  hour  is  insufficient,  a*  a 
Uaction  motor,  even  though  loaded  on  an  average  below  the  normal, 
is  in  use  for  fourteen  or  sixteen  hour.-,  a  day.  The  hugih  of  the 
trial  should  take  into  consideration  the  special  conditions  of  the 
car  service  fur  which  the  motor  i>  destined.  It  is  m  this  connec- 
tion that  M  Maximilian  Mutler  has  examined  the  question  in  the 
Klcclrolcchni.sche  Zeitschrift.  This  article  develops  very  interest- 
ing considerations  on  the  subject  of  the  duration  oi  trial*  which  are 
to  he  advised  for  traction  motors.  We  have  attempted  to  condense 
the  results  of  this  studv  into  the  following  formula: 

t  Ti 

X  ~   

I  -f  38  <  /  —  Tl ) 
in  which  x  stands  for  the  required  duration  of  the  trial,  J  the 
fmc  during  which  the  car  is  out  of  the  depot,  and  Ti  the  time  dur- 
ing which  the  motor  is  working;  T—  Tl  Mauds,  consequently,  for 
the  time  during  which  the  motor  is  not  subjected  to  the  electric  cur- 
rent, I  stands  for  the  healing  of  the  motor,  that  is  to  say,  the  ex- 
cess of  its  temperature  over  that  of  the  atmosphere.  The  fore- 
going formula  contemplates  a  cooling  of  2ii  degs.  C  an  hour,  during 
lis  period  of  rest. 

We  shall  apply  this  formula  to  an  example;  the  motor  work-, 
during  7.3  hours.  With  a  permissible  temperature  increase  to  70 
degs.  C  we  obtain ; 

70  X  7  3 

x  •  2 

70  +  38       —  7  3) 
or  a  duration  of  two  hours,  during  which  it  would  he  desirable  to 
rim  the  motor  under  full  load 

liut  while  retaining  a  trial  of  the  duration  of  ,111  hour,  the  Ger- 
man regulations  preserve  the  advantage  of  defining  precisely  what 
if  meant  by  the  normal  rating  of  a  motor,  without  which  no  clear 
signification  could  be  given  to  the  word  overload.  Concerning  over- 
load trials  the  German  regulations  presenile  lh.it  the  admissible 
limits  of  temperature  cannot,  equally,  be  exceeded ;  it  follows  then 
that  overloads  can  only  be  carried  during  relatively  short  periods 
Without  taking  traction  motors  into  special  consideration,  tin 
German  regulations  prescribe  in  a  general  way  an  overload  of  25  per 
cent  during  half  an  hour  for  generators,  motors,  rotary  converters 
and  transformers. 

Concerning  the  permissible  rise  in  temperature  the  German  rcg 
ulations  say: 

A|  a  general  rule,  and  n»  ihe  Icnipnaitne  .,1  the  «lmei!i.lirrt  <i«»  not  e« 
■  red  36  degs,  C,  the  admissible  limits  lor  the  rise  in  temperature  will  be  as 
I  llow 

For  cotton  insulations,  &e  degs.  (~. 
)■* or  paper  insulation*.  ©>  dec*,  C. 

Fur  insulation*  in  mica,  antiante  or  other  similar  preparations,  W  dtgs.  C 
For  stationary  COBS   CS  for  example  the  magnet  cull.— Ihe  admissible  limits 
ol  temperature  mar  be  allowed  an  increase  of  lei  degs..  C. 

The  regulations  add  that  for  traction  motors  the  foregoing  limits 
may  be  20  degs  C  higher  if  the  trial  is  made  111  a  test  room.  This 
greater  latitude  in  favour  of  traction  motors  has  without  doubt 
been  made  to  allow  for  the  better  ventilation  111  ordinary  working 
On  a  car  than  in  the  lest  room. 

It  seems  at  first  irrational  to  allow  of  a  greater  limn  of  heating  for 
stationary  windings  than  for  rotary  windings,  the  more  so  as  the 
ventilation  of  the  latter  is  superior  to  that  of  the  former.  This 
raising  of  the  limit  is  nevertheless  only  apparent  tor.  according  to 
the  German  regulations,  the  rise  of  temperature  for  stationary 
windings  is  to  be  determined  by  the  increase  of  the  electrical 
resistance,  while  for  the  movable  parts  of  the  machine,  it  is  to  be 
•  •(stained  directly  by  the  thermometer. 

It  is  a  singular  thing  that  in  none  of  the  communications  which 
have  been  received  in  reply  to  the  question  is  mention  made  of 
that  difference  in  the  methods  of  trial  which  we  have  indicated :  w  e 
may  then  consider  that  the  different  companies  agree  on  (his  point 
with  the  German  regulations,. 

A  body  submitted  to  the  action  of  a  current,  as.  for  example,  an 
induction  coil,  is  not  healed  in  a  uniform  mariner,  and,  consequently, 
docs  not  possess  a  uniform  temperature;  Ihe  temperature  on  the 
outside  is  less  than  in  the  interior.  The  lowest  of  these  tempera- 
tures, that  on  the  outside,  can  be  determined  by  the  thermometer. 
Od  the  other  hand,  an  average  temperature  can  be  obtained  by  cal- 
culation from  the  increase  in  electrical  resistance.  These  two 
method!  of  measuring  are  liable  to  give  results  differing  as  much  as 
60  degs.  C. 

The  limit  of  heating  of  (v  degs.  which  would  be  applicable  ac- 
cording to  what  has  been  said,  to  fixed  windings  with  cotton  in- 
sulation, for  example,  has  probably  been  determined  according  to 


the  investigations  made  by  M.  Dettmar  and  published  in  the 
KldctTotechnisclie  Zeitschrift  for  the  year  1000,  pp.  737  ct  scq. 
I  his  author  arrived  at  the  following  results  for  conductors  covered 
with  cotton :  A  temperature  of  <js  degs  C  may  be  considered  as 
perfectly  admissible  for  stationary  windings;  on  the  contrary, 
lor  the  rotating  coils  this  temperature  of  95  degs.  C  should  be  re- 
garded as  an  extreme  one,  and  is  not  10  be  allowed  in  a  wellad- 
iisud  machine.  Resides,  as  an  atmospheric  temperature  of  35  degs. 
C  is  in  no  way  extraordinary,  it  results  in  the  case  of  a  cotton 
insulation  that  a  limit  of  Go  degs.  C  overheating  is  permissible. 

Among  the  replies  which  were  made  to  the  question  of  1900,  the 
opinion  is  found  that  motors  should  be  able  to  support  with  safety 
temperatures  of  from  75  degs.  to  80  degs.  C. ;  it  would  seem  un- 
reasonable from  this  to  fix  the  temperature  limit,  that  is,  the  ex 
cess  of  the  letnpciaturc  of  the  motor  over  the  temperature  of  the 
atmosphere,  to  50  degs.  or  55  degs.  C. 

In  addition  to  ihe  power  of  the  motor,  the  purchaser  has  equal  in- 
terest in  being  informed  as  to  its  torque  and  speed.  We  are  of  the 
•  ■pinion  that  it  would  be  convenient  to  characterize  a  motor  by  the 
two  following  factors: 

.1/  =.  torque  in  kilogrammes,  and  Ar  =  turns  per  minute  of  the 
axle  of  the  motor. 

These  two  factors  arc  related  in  the  following  manner  to  the 
power,  w,  of  the  motor  given  in  watts: 
»  x 

w  =  W  A'  =  1.028  .1/.  N.  ' 

60 

01.  assuming  an  efficiency  of  05  per  cent,  If,  the  input  of  the  motor, 
could  be  indicated  as  follows: 


If 


1.08  St.  N. 


0,05 

I  bis  formula  is  within  5  \n-r  cent,  which  is  sufficiently  accurate. 

If  then,  a  motor  was  thus  designated,  say  by  two  numbers,  for 
example,  jo/550,  it  would  !*•  understood  to  be  a  motor  which  under 
1  normal  load  produces  a  torque  of  jo  kilogrammcters  and  attains  a 
speed  of  550  r.  p.  m. 

The  energy  received  hy  the  motor  would  be  then,  t.o8X  30X  55O  = 
1 1.900  watts,  which  at  a  pressure  of  600  volts,  will  represent  a  cur- 
n  nt  of  jo  amps. 

It  is  further  to  be  remarked  that  in  the  preceding  formula  the 
torque  represents  not  the  useful  torque,  but  rather  a  torque  some- 
what higher  than  that.  The  torque  indicated  above  would  be 
sufficient,  nevertheless,  to  rate  the  motor,  and  if  guarantees  can 
be  asked  from  the  contractor,  nothing  prevents  these  referring  to 
efficiency. 

In  conclusion  I  make  the  following  suggestion:  The  dctermina- 
1 1  m  of  the  rating  of  a  motor  shall  remain  as  fixed  by  the  rules  of  the 
German  Institute  of  Electrical  Engineers.  These  define  without 
ambiguity  what  should  Ik-  understood  by  half  load,  and  by  50  per 
rent  overload.  The  manufacturer  would  have  lo  fill  in  the  follow- 
ing table: 


Half  Load 

Normal  I-o^d 

OvtrkwrfofSO 
Per  C«n 

Niimtrr  «f  tstvnlm*iri«>  ]*r  minute;. 

It  hardly  appears  necessary  to  us  to  specify  the  special  basis  to 
adopt  for  the  rating  of  generators.  We  strongly  recommend  for 
adoption  the  principles  laid  down  by  the  German  Institute  of  Elec- 
trical Engineers. 

Mr.  Mackloskie,  of  Brussels,  in  discussing  this  paper,  said  he 
thought  the  union  ought  to  accept  the  report  of  Dr.  Rasch,  who 
proposed  that  they  should  take  up  the  method  of  rating  recom- 
mended by  the  German  Institute  of  Electrical  Engineers.  In  fact, 
he  believed  they  were  the  only  standard  which  had  been  formulated 
up  to  the  present  time,  and  he  thought  the  union  could  not  du  any- 
thing better  than  accept  them. 

Mr  I'edriali.  of  Brussels,  suggested  that  as  the  German  society 
had  already  adopted  a  standard  method  of  rating,  the  meeting 
should  adopt  this  standard,  and  that  the  engineers  of  the  railway 
companies  in  the  union  should  use  them  in  their  specifications. 

Dr  Rasch  observed  that  the  German  specifications,  as  they  now 
siand,  are  not  sufficiently  detailed  for  tramway  work,  and  he  there- 
fore proposed  that  the  association  should  take  the  question  up 
further,  and  add  to  the  clauses  in  reference  to  tramway  work. 

Mr.  Max  Von  Leber,  government  representative  from  Austria, 
remarked  that  the  conditions  were  so  different  m  the  various  sys- 
temi  of  electric  traction  in  various  towns,  and  on  account  of  the 
various  laws  and  regulations,  that  it  seemed  impossible,  in  short. 
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rule  by  which  that  standardization  might  be 


Mr.  Scotter  said  he  might  point  out  that  at  the  present  time 
they  had  in  England  a  standardization  committee,  sitting  under  Sir 
William  Precce,  who  was  a  member  of  ihc  reception  committee 
of  the  congress,  and  the  whole  question  was  coming  up  sooner  or 
later  for  discussion  They  would  Ix-  most  happy— he  only  spoke 
unofficially,  but  he  felt  sure  they  would  Ik-  most  happy — to  receive 
that  discussion,  and  to  attempt  to  help  the  members  of  the  union, 
and  he  hoped  the  members  of  the  union  would  help  tluni  in  Eng- 
land to  arrive  at  something  like  what  one  might  call  a  universal 
standard  in  these  matters. 

Mr.  F,  W.  Egger  said  the  Americans  had  a  good  deal  more 
experience  of  tramway  work  than  the  Germans,  and  the  German 
condition*  did  not  come  up  to  the  condition*  and  particulars  which 
the  American  makers  supplied  with  their  machines.  He  would  like 
to  propose  that  the  American  methods  of  testing,  Mid  M  forth, 
be  adopted  in  preference  to  the  German,  and  also  that  the  question 
of  sparking  and  overload  should  receive  more  attention  than  it  had 
done  up  to  now. 

Dr.  Rasch  said  although  in  the  short  resume  he  had  given 
of  his  paper  he  did  not  refer  to  sparking,  yet  it  was  dealt  with 
in  the  paper.  One  of  the  difficulties  concerning  it  was  that  they 
could  not  make  accurate  measurements  of  it- 
Mr.  d'Hoop  impressed  upon  the  congress  the  necessity  oi 
something  being  done  very  quickly  in  the  matter.  Work  was 
going  on  in  different  countries,  and  different  specifications  were 
being  issued,  and  the  longer  it  went  on  the  more  difficult  it  would 
be  to  unify  them  in  the  end.  He  hoped,  therefore,  that  every  effort 
would  be  made  to  press  the  matter  forward. 

Mr.  Scotter  said  that,  on  behalf  of  his  association,  if  it  met 
with  the  approval  of  the  congress,  he  would  sec  that  the  paper 
and  the  discussion  thereon  should  be  placed  before  Sir  William 
Prccce's  committee  at  the  earliest  possible  moment. 
This  course  was  agreed  to. 

Mr.  Scotter  then  announced  that  the  members  would  lunch  by 
imitation  of  ihe  Mayor  of  Islington,  and  would  afterward  visit 
the  Islington  municipal  electrical  works,  as  well  as  the  works  of 
the  Great  Northern  and  City  Railway  Station  at  Old  Street.  In  the 
evening  a  conversazione  would  be  given  by  the  President  and  Mrs. 
Swinburne  for  the  Council  of  the  Institution  of  Electrical  Engineers 
at  the  Natural  History  Museum. 

The  congress  then  adjourned. 

The  Islington  power  station,  which  is  used  exclusively  for  light- 
ing purposes,  is  equipped  with  eight  Lancashire  boilers,  and  ten 
Babcock  &  Wilcox  water  tube  boilers.  There  arc  ten  Adamson 
compound  engines,  three  of  which  arc  of  1000  hp.  direct-coupled  to 
2000-volt  Fcrranti  &  Fowler  dynamos,  and  one  Scott  engine  and 
Crompton  dynamo,  The  output  during  1900  was  2.324.057  kw- 
hours. 

The  City  &  Great  Northern  Railway,  which  was  described  fully 
in  a  recent  issue  of  Ihe  Street  Railway  Journal,  is  designed  10 
run  from  Moorgatc  Street,  city,  to  Finsbury  Park,  a  distance  of 
about  3H  miles— the  bulk  of  which  is  in  tunnel.  The  tunnel  will  lie 
16  ft.  in  diameter.  There  will  l>e  five  stations,  including  ihe  two 
terminals,  The  cars  will  be  49  ft  6  ins.  x  9  ft.  4  ins.,  and  will 
comply  with  the  Great  Northern  Railway  gage,  so  that  ordinary 
railway  carriage  can  Ik  used  if  necessary  Both  of  these  installa- 
tions were  visited  by  a  large  number  of  delegates. 

The  evening  reception,  or  conversazione  tendered  to  the  union 
al  Ihe  Natural  History  Museum  by  the  Institution  of  Electrical 
Engineers  was  very  largely  attended,  and  the  handsome  building 
looked  especially  brilliant  with  its  tasteful  decorations.  The  at- 
tendants, who  included  most  of  the  delegates  to  the  international 
congress,  as  well  as  many  of  the  most  prominent  electrical  engineers 
in  England,  were  received  by  President  and  Mrs  Swinburne,  and 
were  afterwards  entertained  by  a  handsome  collation,  as  well  as  by 
music  from  two  orchestras.  At  II  o'clock  "God  Save  the  King" 
was  played,  and  all  those  present  heartily  joined  in  singing  the 
words  of  that  well-known  hymn.  The  courtesy  of  the  institute  in 
postponing  ils  conversazione  in  order  to  hold  it  during  the  week 
of  the  congress,  so  that  an  invitation  to  attend  could  be  extended 
to  Ihe  menders  of  the  union,  was  heartily  appreciated. 

WT.ONF.snsY,  JULY  3 

The  members  of  the  union  met  at  Bcrner's  Hall  at  9.10,  when  Ihe 
chair  was  taken  by  Colonel  Boughcy,  C.  S.  I.,  one  of  His  Majesty's 
Commissioners  of  Light  Railways. 

Mr  Ch.  Thonet.  of  Liege,  read  a  paper  on  'Central  Stations  " 
This  paper  is  published  in  abstract  below  : 
POWER  ST  ATKINS 

As  a  rule,  the  steam  engines  used  are  compound-tandem:  above 
1000  hp  they  arc  generally  cross-compound,  in  order  to  bring  the 
dynamo  between  both  cylinders.    In  some  stations,  for  very  high 


power  units,  triple-expansion  engines  are  used,  notably  in  Berlin 
.mil  Paris.  Laval  steam  turbines  arc  also  operated  m  Pans,  Hol- 
land and  Germany,  but  we  have  no  information  concerning  these. 

The  engines  arc  usually  worked  condensing;  the  condensers 
In-ing  of  Ihc  jet  type  allowing  or  a  vacuum  of  65  to  70  cm. 

The  speed  ranges  from  52  to  150  and  even  235  r.  p.  m.  with 
the  Mackintosh,  Willans,  etc.,  engines.  The  steam  pressure  lies 
between  7.5  and  10  kg  per  sq.  cm. 

The  daily  cost  of  maintenance  per  car  km  for  the  steam  engines, 
comprising  the  salaries  of  the  operating  staff,  ranges  from:  Fr. 
0.004  1°  If.  0.008;  that  is.  fr.  0.006  or  ]  j  pfennig  on  an  average. 

The  steam  consumption  per  horsehour  varies  greatly.  At  the 
guarantee  tests,  the  consumptions  range  between  5.8  and  82  kg 
per  ihp  and  ior  compound  condensing  engines;  while  in  ordinal} 
working  conditions  it  is  from  6.5  to  8.8  kg. 


When  reckoned  per  effective  hp,  th 


ligures  arc 


and  (MS 


The  consumption  in  coal  attained  in  a  guarantee  test  differs 
widely  from  that  obtained  in  ordinary  working  conditions. 

These  are  some  data  furnished  by  the  principal  companies 
operating  condensing,  with  tandem-compound  steam  engines  oi 
.ton  to  700  hp  and  when  good  ordinary  coal  was  burned: 

Under  Ordinary  Working 
At  the  Guarantee  Tests  Conditions 
kgs      kgs       kgs    kgs        kg*      kgs  kgs 

Per  ihp-hour  0.770    0.616       —    1.31       0865    0745  — 

Per  chp-hour.. .  .0  928        —       —    1.4C       l.oi  —  — 

Per  kw-hour  1.270     1 .06      I  300    3  0         1.38      1.94      1 .70 

We  can  accept,  as  a  true  average  for  Ihe  coal  consumption 
under  ordinary'  working  conditions,  the  data  given  by  the  Tram- 
ways Bruxellois  for  their  450  and  75°  'if  engines;  these  are: 

At  the  guarantee  tests:  1.300  kg  per  kw-hour. 

In  ordinary  service:  1  700  kg  per  kw-hour. 

The  cost  in  coal  per  kw-hour  ranges  from  fr.  0.4  to  fr.  0.089,  and 
per  car  km  from  3  centimes  to  7.5  centimes. 

The  total  consumption  in  lubricants  varies  from: 

Fr.  0003  to  fr.  O  010  per  kw-hour;  that  is.  3,9  gr.  to  7  gr. 

Fr.  00012  to  (r  0009  per  car  km;  that  is,  2.5  gr.  to  5  gr. 

The  efficiency  of  ihc  steam  engines  varies  from  80  to  90  per 
cent,  being  85  per  cent  as  a  mean. 

Several  companies  call  attention  to  the  influence  of  varying 
load  on  the  efficiency  and  consumption  of  steam  engines.  Thus, 
with  a  load  45  per  cent,  the  normal  one.  the  coal  consumption 
was  found  to  reach  1.850  kg  per  kw-hour;  this  consumption  was 
only  1  700  kg.  when  the  load  reached  60  per  cent.  It  is.  therefore, 
of  advantage,  when  operating  small  systems  on  which  the  load 
is  apt  to  vary  widely,  to  adopt  regulating  storage  batteries. 

(id*  /.        M  ■ 

No  other  company  than  the  General  Contracting  Company,  of 
which  the  writer  is  manager,  having  given  information  on  the 
working  of  central  stations  with  producer  gas,  we  are  obliged 
to  keep  to  the  information  which  we  possess  on  the  working  of 
our  plant  in  Barcelona  and  Andres  (Spain).  Producer  gas  in- 
stallations arc  in  operation  in  Lausanne,  Zurich,  Orleans,  Poi- 
tiers. Reims.  Cassel  (France).  Barcelona-Tibidabo,  etc. 

The  gas  engines  put  up  at  the  Barcelona  central  station  are  of 
the  Crossley,  four-period  type-  They  are  operated  by  producer 
or  mixed  gases.  There  arc,  at  present,  two  165  hp  and  one  300 
hp  engines.  Their  speed  is  180  r.  p.  m.  The  gas  is  produced  in 
a  gasogenc  with  rotating  hearth,  of  the  Fichet  and  Heurtey 
system. 

The  steam  necessary  ior  the  production  of  mixed  gas  which  has 
to  be  injected  into  the  furnace  of  the  producer,  is  obtained  from 
a  small  vertical  boiler.  Al  present  Messrs.  Fichet  and  Heurtey 
have  replaced  the  steam  by  a  blast  of  hot  air  obtained  through 
the  use  of  a  fan. 

The  coal  employed  is  anthracite,  possessing  8000  calories,  and 
from  3  per  cent  to  5  per  cent  cinders  at  a  maximum.  The  price 
is  generally  about  the  same  as  that  of  ordinary  Cardiff,  although 
now  it  has  risen  to  to  per  cent  or  15  per  cent  above  that. 
.  The  mixed  gas  contains:  50  per  cent  azot.  As;  20  per  cent 
hydrogen,  H  :  20  per  cent  carbon-monoxide.  CO;  5  per  cent  to  7 
per  cent  carbon  dioxide,  CO';  2  per  cent  to  3  P«r  cent  hydro- 
carbons. 

The  calorific  power  ranges  from  1200  to  1300  calories. 

The  cooling  of  the  gas  on  leaving  the  producer  is  obtained  by 
means  of  a  series  of  vertical  tubes,  through  which  the  gas  is 
sent;  the  warming  of  the  blast  air  necessary  for  the  producer 
furnace  is  obtained  at  the  same  time  In  order  to  be  purified,  the 
gas  is  then  sent  through  a  tower  filled  with  coke,  on  which 
water  is  continually  showered;  it  also  goes  through  cases  filled 
with  sawdust  and  oxide  of  iron;  this  purifying  substance  is  re- 
generated monthly  by  being  exposed  to  the  open  air. 

The  maintenance  expenses  of  Ihc  gas  engines  are  not  higher 
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than  those  for  steam  engines,  excepting  the  lubrication,  which 
requires  great  care  and  materials  of  good  quality. 

On  the  other  hand,  fewer  men  are  necessary  for  the  handling 
of  the  producers  than  for  that  of  the  boilers  and  an  ordinary 
helper  is  sufficient  instead  of  experienced  stokers.  In  Lausanne, 
Barcelona,  etc.,  the  maintenance  cost  for  the  gas  engines  and 
producers  reaches,  on  an  average,  fr.  0.0025  to  fr.  0.006  per  kw 
hour;  they  can  be  estimated  at  ',  ■  centime  per  kw-hour 

The  coal  consumptions  in  1902  have  been: 


Under  Ordinary 

At  the  Working 

Guarantee  Test  Conditions 

kgs  kgs 

Per  cff.  hp  0600  0.62s 

Per  car  km     0.900 

Per  kw-hour     I  ooo 


The  price  of  coal  in  1900  was  62  pesetas;  that  is.  4*  francs  a 
ton;  at  present  the  price  is  48  pesetas,  or  .?<>  francs,  (It  is  to  be 
noted  that  the  tramway  line  is.  throughout,  on  a  grade  and  that 
in  1001  the  consumption  per  ear  km  reached  ooo  watts.)  At 
present,  the  average  consumption  of  screened  anthracite  is  850 
gr.  per  kw-hour,  or  750  gr.  per  car  km.  the  number  of  watts  per 
car  km  having  been  reduced  to  750  on  an  average. 

The  cylinder  oil  used  cost*  fr  0K5  per  kg 

The  engine  oil  used  costs  fr.  0.45  per  kg 

The  average  consumption  in  loot  reached; 

Per  cff  hp  fr.  0.009  or  14  grammes 

Per  kw-hour  fr.  0013  or  20 

Per  car  km  fr.  0.011  or  17  " 

At  present,  this  consumption  has  been  reduced  by  25  per  cent, 
because  the  oil  is  recovered,  and  after  being  filtered,  is  used  for 
the  greasing  of  the  cars. 

The  water  consumption  for  cooling  the  engines  is  very  slight; 
25  litres  per  chp-hour  on  an  average,  while  that  for  washing  and 
purifying  purposes  does  not  exceed  10  litres:  the  water  consump- 
tion tor  steam  engines  being  generally  as  high  as  250  litres  per 
horse.  The  total  cost  for  the  production  of  one  kw-hour  with 
coal  worth  62  pesetas  aggregated,  in  Barcelona,  fr  0.10:  with  coal 
worth  48  pesetas  the  cost  of  one  kw-hour  is  fr.  008:  with  coal 
worth  30  pesetas  the  cost  of  one  kw-hour  is  fr  006 

We  think  it  useful  to  mention  the  highly  interesting  contribu- 
tion on  the  matter  of  M.  Wit/,  engineer,  professor  at  the  science 
department  in  Lille,  of  which  the  title  is:  "Comparison  between  the 
Efficiency  of  Steam  and  Gas  Engines."  and  which  has  been  pub- 
lished in  the  L'Eclairagc  Electrique.  of  Paris,  Nov  t  and  2.  on 
January4  and  II,  1902.  This  article  points  out  the  superiority  of 
the  gas  motor,  giving  data  obtained  from  tests  most  scientifically 
and  seriously  carried  out.    The  conclusions  are  as  follows: 

The  thermic  efficiency  of  the  (a*  prodiurr  i«  (.lightly  supenur  to  tint  "I 
the  hoilcr;  the  efficiency  ol  the  ■»  engine  lieing  much  higher  than  that  of 
tbc  iteam  engine.  The  coal  coniumption  per  dip  hour,  even  for  the  ■nullest 
pUntl  equipped  with  gaa  produce™  and  engine*,  it  far  from  bclnf  »»  high 
as  that  reached  by  the  largest  »irim  plant*  using  «.tr;im  superheater*. 

If  it  he  understood  that  for  thermic  machine*  the  duty  of  which  U  to  do 
work  by  the  trantformation  of  heat,  the  most  rational  baaia  of  comparison 
and  the  most  reliable,  ii  that  which  i«  derived  from  the  companion  of  the 
reiprctive  ratio*  of  transformation  of  the  caloric*  into  kilogrammeter*.  we 

■M. 
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Most  companies  use  continuous-current,  shunt,  compound,  or 
over-compounded  SSO  voit  generators.  The  smaller  genetators 
are  belt  driven,  the  larger  ones  being  direct  driven.  A  few  com- 
panies use  three-phase,  high-pressure  currents  with  transforming 
sub  stations;  in  Marseilles,  for  instance,  the  current  is  generated 
by  ttoo  kw  alternators  at  a  pressure  of  5500  volts  The  voltage 
is  lowered  in  the  sub  stations  to  340  volts  three-phase  through 
the  aid  of  stationary  transformers;  it  is  then  converted  into  550- 
volt.  direct  current  through  means  of  rotary  converters.  Very 
little  maintenance  is  required  by  the  generators. 

Information  relative  to  the  cost  of  maintenance  of  the  central 
steam  plant,  exclusive  of  buildings,  has  only  been  given  by  some 
companies.  With  the  Brussels  Tramways  it  is  fr.  00028;  with 
the  Liege  Tramways  it  is  0014  (on  account  of  multitubular 
boilers.) 

The  oil  consumption  for  the  generators,  per  kw-hour.  is  about 
gr.  o.ts  to  gr.  0.10.  The  mean  • tticiency  varies  from  00  per  cent 
to  93  per  cent  at  full  load 

Few  companies  use  storage  batteries  for  lighting  purposes.  Some 
companies  operate  booster  dynamos  to  automatically  compensate 
for  the  loss  in  pressure  on  the  feeders  used  for  the  loading  of 
the  storage  batteries  housed  in  two  stations  situated  at  unequal 
distances  from  the  main  power  station  (Compagnic  Generale  des 
Omnibus  de  Paris,  Usine  de  Motitreuil), 

In  Barcelona  the  central  gas  power  station  operates  a  booster 


dynamo  allowing  of  the  storage  battery  to  be  loaded  and  help- 
ing it  at  times  Such  is  also  the  case  at  the  Leipzig.  Nuremberg, 
and  Compagnie  Generale  des  Omnibus  de  Paris  tramways  (Usine 
de  Billancourt) 

Coil  of  Erection  0/  Steam  Stations 
The  first  cost  of  erection  of  the  station  varies  with  the  value  of 
land,  according  to  the  towns  and  location  chosen  or  imposed  by 
the  municipalities  and  also  with  the  machines,  according  to  their 
si;rc  and  to  local  conditions 

With  regard  to  steam  power  stations,  we  will  mention  the  in- 
formation given  by  tin  Nuremberg  Tramways,  whose  plant  com- 
prises eight  79  kw  machines  and  four  335-kw  machines;  that  is,  a 
total  of  1972  kw.    The  first  cost  has  been: 
310.000  fr.  ior  land  and  buildings; 
868,000  fr  tor  boilers,  engines  and  dynamos 

Total  1,178000  fr.  which  shows  that  the  cost  of  erection  per 
kw  for  land  and  buildings  alone  was  157  francs,  and  that  for  the 
boilers,  engines,  dynamos,  etc.,  440  francs  The  total  cost  of 
erection  of  the  power  station  reached,  thus.  507  francs  per  kw 
of  the  whole  installation.  This  is  a  very  favorable  figure  and  one 
seldom  attained. 

We  can  also  mention  the  Liege  Tramways;  a  small  station  was 
built  outside  the  town  in  189J  lor  the  operation  oi  a  tramway  line 
6  kw  in  length.  The  station  comprises  two  machines  and  dy- 
namos of  48  kw  each;  that  is,  96  kw  available  power,  with  a  bat- 
tery of  160  amp  -hours  capacity. 

The  total  cost  of  installation,  including  land  and  buildings, 
f cubed  84  000  irancs;  that  is,  875  francs  per  kw  available.  This 
figure,  which  is  very  low.  considering  it  is  for  a  small  and  verv 
Complete  plant,  deserves  mentioning. 

The  Hanover  Tramways,  which  operate  several  power  stations, 
state  that  the  cost  of  these,  exclusive  of  land  and  buildings, 
reached  3,640.522  marks;  that  is,  845  francs  per  kw  available. 

Finally,  at  the  Brussels  Tramways,  where  the  power  of  the 
central  station  aggregates  1450  kw.  divided  between  six  units, 
the  cost  of  land  and  building  has  reached  275  francs  per  kw  avail- 
able, and  that  for  the  erection  of  boilers  engines,  dynamos,  etc  . 
090  francs:  this  brings  the  total  cost  of  erection  per  kw  available 
to  0J15  francs, 

Although  this  figure  is  higher  than  the  former  ones,  it  really 
represents  the  mean  cost  of  such  installations.  When  consider- 
ing a  central  station  of  mean  power,  the  cost  of  erection  per  kw 
available  must  be  estimated  at  tooo  francs 

For  larger  power  stations,  the  advantage  resulting  from  loca- 
tion outside  the  towns  and  that  from  the  installation  of  greater 
units,  allows,  in  general,  of  this  cost  being  reduced  to  700  franc* 
per  kw  available 

Cost  of  Ereetion  of  Gas  Power  Stations 
The  information  given  under  the  first  question  by  the  Liege 
General  Contracting  Company,  with  reference  to  the  Barcelona- 
San  Andres  Tramway  power  station,  states  that  there  arc  440 
kw  available  for  traction  purpose,  a  very  small  portion  of  which 
being  derived  for  the  purpose  of  lighting  the  station  and  the  car 
houses.  The  cost  ol  erection  comprising  land,  station,  car 
houses,  shops,  storeroom,  buildings,  etc  ,  has  reached  525  francs 
per  kw     It  must  be  considered  that  very  large  property  has  been 

pun  ha  vi  .1  to  provide  w  tin  instattati  m  tni  «  ntraliiatioil  ol 
the  station,  depots  and  line  necessities. 

The  erection  of  the  gas  producers,  engines,  puffer  batteries  of 
450  amp  hours,  gasometers,  shops,  etc..  cost  437.000  francs;  that 
is,  1000  irancs  per  kw  available.  The  total  expense  per  kw  avail- 
able reached,  in  Barcelona,  1525  francs.  This  plant  was  erected 
in  1900,  during  which  year  the  materials  were  most  expensive 
It  is  quite  certain  that  the  prices  are  now  lower  by  25  per  cent, 
and  that  the  expense  for  the  installation  of  producer  gas  appli- 
ances would  not  exceed  700  or  800  francs  per  kw  available. 

Wi  have  recently  bad  the  occasion  to  study  the  installation  of 
a  small  station  for  a  tramway  line  9  km  long:  we  give  hereafter 
the  piti  is  referring,  respectively,  to  steam  and  gas  plant. 

Erection  of  two  gas  engines  of  250  hp  or  185  kw  each:  that  is. 
370  kw,  as  a  whole,  with  gas  producers,  purifieis.  gasometers, 
dynamos  and  water  mains:  total  cost  being  225.000  francs  or  608 
irancs  per  available  kw  With  steam  engines,  including  the  water 
mains,  the  cost  reached  165.000  frs.:  that  is.  445  francs  per  kw 
available  In  this  case  the  installation  of  the  water  maim  was 
very  expensive,  on  account  of  the  long  distance  from  the  station 
!  -  the  canal 

U'ater  Power  Stations 
No  answers  having  been  received  from  the  companies  who 
work  their  stations  by  water  power,  we  can  give  no  exact  infor- 
mation on  the  subject;  besides,  wc  have  reasons  to  believe  that 
the  prime  cost  per  kw  available  is  not  less  than  1000  francs,  and 
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can  even  be  twice  as  high  as  this,  according  to  locat  difficulties 
and  to  the  length  of  the  water  mains,  etc.  It  should  be  neces- 
sary to  get  information  from  those  countries  where  these  water 
power  stations  arc  in  operation. 

Various  tramway  companies  purchase  the  current  from  outside 
companies;  but  this,  generally,  at  a  high  price.    These  arc  some 
of  the  prices  paid  by  kwhour:    Fr.  o  ij  at  the  Christiania  Tram 
ways:  fr.  0.135  at  the  Zurich  Tramways;  fr.  0.17  at  the  Havre 
Tramways,  fr,  o  JO  at  the  Municipal  Liege  Tramways. 

A  gas  power  station  has  offered,  in  this  last  town,  to  supply 
the  current  at  a  cost  of  fr.  0.10  per  kw-hour.  The  water  power 
stations  supply  the  current  at  a  cost  varying  from  fr,  0,05  to  fr. 
008  kw-hour. 

Cnjt  of  Operation  Per  Kihu-alt-Ilour 
We  have  condensed  into  this  table  the  information  given  by 

Francs. 

  0.9114 

Coil  consumption  (22  fr.  a  too)   0,9*03 

consumption  and  lighting   0,<«a> 

Maintenance  anil  repair  of  I 
Maintenance  of  build 
Taxes,  rents,  etc   0.0090 

Total    MM 

That  i»:  7  centimes  per  kw-hour. 
Frllirflnliri  Tramway?-  Pfennigs. 
Salaries  and  wages   5,99 

Consumption: 

Coal  (at  22.47  narks  a  ton)   7.06 

  0.97 

  m 

Total    15.92 

That  i«:  tSJ)  centime*  per  kwhour. 
Hanorer  Tramways.  Pfennigs 

Wage.   0.799 

Consumption: 

Coal  at  ai,H0  ami  1*  C  marks  a  ton  3.477 

Lubricants    0,181 

Sundry  materi 

Miscellaneous   0,158 

lotal    4.7S9 

That  is:   bfi  centimes  per  kw  hour. 
Liege  Tramways.  Francs 

Salaries  and  wages   0,G£7 

Consumption  in  coal  (worth  21  (raws  a  ton)  0.091 

of  , 
of  1 

Cost  per  kw  hour   0,139 

N,  B.  Thi»  ftgurc  includes  hall  the  wages  paid  to  the  operating  fireman 
.-.I  refers  to  the  year  1901  when  the  coal  was  worth  50  per  cent  mote  than 
at  present. 

'I  he  cost  of  one  kwhour  has  now  hecn  reduced  to  between  10  and  11 
centimes  (the  engines  are  non-condeniing). 


0.0610 


Tout  coat  for  one  kw  0.O722 

In  adding  to  this,  the  managing  expenses  —  fr.  0,0077.  the  total  cost  reaches 

Barcelona  San  Andrea  Tramwsys. 
Producer  Gaa  Power  Station: 

Salaries  and  wages  

Cool  (45  00  francs  a  ton)  

Lubricants  and  water  

Maintenance  (producers,  engines  and  dynamos). 

or  ti 


0,004 


Total 


That  is:  8.9  centimes  per  kw  hour. 
S.  B.   The  plant  has  been  provided  to  deliver  an  output  double  its  present 
output:  consequently,  the  engines  and  storage  batteries  having  only  half  their 
load,  their  efficiency  U  not  so  high  as  at  Lausanne,  Orl*ans.  etc. 


Francs. 

 0.IJ182 

  0.0S24 


Producer  Gas  Power  Station.    Years  1899  1900)  : 
Salaries  and  wages..,.-.. ....>, •-■•*#•.•****■•••>••• 

Coal  consumption  (34.00  franca  a  ton)  


(producer*,  engines  and  dynamos), 
of 


«,6  centimes  per  kw  hour. 


Total 
That  is: 
Orleans 

Producer  Gas  Power  Station.    (Years  I 

Salaries  and  wages  ,-B>  0.019 

Coal  consumption  <32.U0  francs  a  ton)  o.COO 

Lubricant  and  water  consumption   0,005 

Maintenance  (producers,  engines  and  dynamos)  0,003 

of  storage  battery   0,095 

Total   

That  is:  «,2  centimes  9M  kw  hour. 
Nancy  Tramways.    ( Years  1699  1900) :  Fn 

Satarirs  and  wages   0,924 

Coal  consumption  (18,00  francs  a  ton)   0,(09 

Lubricant  and  slid  consumption  0,005 


0.071 


Total   

Tb.it  is  j  7.1  centimes  per  1 
tifcat  Lciprig  Tramways.  Pfennigs. 

Salaries  and  wages   0.9 

Coal  consumption  (lignite,  marks  5.2  a  ton)   2,0 

  M 

  M 


Total   

Total  cost  4,0  pfennig,  that  is  5  centimes. 
In  addition  to  this,  1,91  pfennig  per  kw  hour  are  provided 
Marseilles  Tramways. 

(Formerly  Saint  Louis  power  station.) 


Francs. 


Coal  consumption  (half  coal  worth  fr.  29.50  and  hal( 

fr.  17.00  a  ton)  

(  water   O.OuOfi 

Consumption  t  .  .  . 

r        j  lubricant   0,(«m< 

Maintenance  


Total   

lhat  is:  H  centimes  per  lew -fat 


0.080 


We  have  received  no  information  on  the  operation  of  the  large 
Marseilles  power  station;  but  we  can  say  that  the  cost  of  one 
kw  hour  rango  there  from  5,  to  6  centimes., 

Hamburg  Tismway*  (in  1N99), 

Salaries  aavd  svag)n...  

Coal  consumption  (19.22  marks  a  ton)  

t*~»^)l^;;;:;;;;:;»l  


Pfennigs 

  1,5 

  8,1 

  2,4 


Total   

The  maintenance  espen>rs  arc  included  in 
That  is:   IN. 06  centimes  per  kw  hour. 


14.0 


Coal  consumption   

(  lubricant., 
ption  > 


.  0.*3  ( 
9.014  ) 


0,9)77 


Total   

That  is:  6.S  centimes  per  kwhour. 
Vcrviers  Tramways.  Francs 

Salaries  and  wages   0,026 

Coal  consumption  (17.35  francs  a  ton)   0,035 

Lubricant  and  water  consumption..   [u«t  . 

Maintenance     0,003 


Total 
That  is: 


per  kw  hour. 


With  reference  to  the  information  derived  from  ihe  different 
tramway  companies,  we  come  to  the  conclusion  that  the  cost  of 
one  kw-hour,  including  wages  of  all  kinds,  coal  lubricant  and 
water  consumption,  maintenance  and  repairs  to  boilers,  engines 
and  dynamos  and  also  the  maintenance  of  the  storage  battery 
necessary  with  producer  gas  plants,  ranges  between  the  following 
limits: 

For  important  power  stations,  operating  looo-hp  engines  and 
above,  the  price  of  coal  lying  between  15  and  30  francs  a  ton.  the 
cost  will  range  between  4  and  6  centimes  per  kw-hour. 

For  medium  size  power  stations,  operating  engines  from  300 
to  600-hp  capacity,  the  price  of  coal  lying  between  15  and  20 
francs  a  ton,  the  cost  will  range  between  6  and  8  centimes  per 
kw-hour. 

For  small  power  stations  operating  engines  from  100  to  200-hp 
rapacity,  the  price  of  coal  lying  between  15  and  20  francs  a  ton. 
the  cost  will  range  between  8  and  10  centimes  per  kw-hour. 
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For  producer  gas  power  stations,  Operating  engines  from  150 
to  JOO-hp  capacity,  the  price  of  coal  lying  between  30  and  40 
(nines  a  ton,  the  cost  will  range  between  5  and  7  centimes  per 
kw-hour. 

II  the  price  of  the  coal  be  reduced  to  15  or  Jo  francs  a  ton,  the 
cost  will  range  between  4  and  6  centimes  per  kw-hour. 

The  chairman  said  it  only  remained  for  them  to  thank  Mr. 
Thonct  very  sincerely  for  his  very  able  and  careful  paper,  and  for 
the  new  and  interesting  facts  lie  had  brought  out.  It  was  a  paper 
full  of  details  and  statistics  which  hardly  lent  itself  for  discussion, 
and  he  thought,  therefore,  it  only  remained  for  him,  in  the  name 
of  the  members,  to  thank  Mr.  Thonet  for  the  paper.  (Applause.) 

The  chairman  then  said  the  second  subject  to  be  dealt  with  that 
morning  was  the  conditions  under  which  tramways  may  Ih'  laid  on 
roads,  by  Mr.  Albert  Janssen,  the  general  secretary  and  director 
of  the  Brussels  Tramways.  The  conditions  with  which  Mr 
Jan-- sen  dealt  were  especially  with  regard  to  the  payments  made 
ior  tramway  concessions.  Mr.  Janssen.  in  Ins  paper,  propositi 
that  the  union  should  adopt  resolutions  expressing  its  sent  intent 
that  all  franchise  payments  should  be  a  percentage  of  the  net  profits 
of  the  tramway  enterprise,  or  else  should  Lie  based  upon  the  excess 
between  the  gross  receipts  and  a  certain  set  sum  made  up  from  the 
car  kilometers  run  and  a  price  agreed  upon  between  the  authorities 
and  the  company  as  a  fair  allowance  for  the  expenses  per  car  kilo- 
meter. In  this  way  the  city  and  company  would  be  in  a  sense  part- 
ners in  any  profits  which  might  be  made  by  the  enterprise 

Mr.  Rohl,  of  Hamburg,  proposed  that  the  congress  adopt  the 
conclusions  as  they  stood  in  Mr.  Janssen's  paper,  except  the  last  one, 
which  he  proposed  should  be  cut  out  If  they  agreed  to  that  con- 
clusion it  would  enable  the  authorities  10  force  the  companies  to 
increase  the  number  of  car  miles  without  any  advantage  to  the 
company.  It  might  happen  that  the  company  would  not  lw  able  to 
work  the  increased  car  miles  economically,  and  therefore  it  would 
not  be  fair  that  it  should  be  forced  by  the  authorities  in  the  matter. 
He  thought  that  participation  should  be  based  upon  the  net 
profits  only. 

Mr.  Lavaltrd  remarked  that  he  agreed  with  the  objections  which 
Mr.  Kohl  had  brought  against  the  last  conclusion  of  Mr.  Janssen, 
and  he  hoped  it  would  be  omitted  from  the  resolutions. 

The  discussion  was  continued  by  Mr.  Koehler  and  Mr.  Grialou, 
who  pointed  out  that  the  conditions  suggested  in  the  paper  by  Mr. 
Albert  Janssen  would  suit  neither  France  nor  Prussia.  In  those 
countries  the  companies  had  to  keep  a  certain  portion  of  the  road  in 
repair  and  make  certain  other  returns,  and  they  considered  these 
preferable  to  a  system  of  percentage  mi  the  net  profits.  The  ques- 
tion as  to  the  net  profits  was  a  very  difficult  one  to  determine,  and 
it  gave  the  authorities  an  Opportunity  of  inspecting  and  reviewing 
the  books  of  the  company,  a  proceeding  which  was  objectionable. 

Mr.  Leon  Janssen  remarked  that  the  arrangement  between  the 
company  and  the  municipality  was  really  a  partnership,  and  it 
must  therefore  be  a  question  of  give-and-take  on  both  sides.  The 
municipality  supplied  the  streets,  and  the  com|»any  supplied  the 
capital,  and  it  was  not  right  that  the  municipality  should  receive 
anything  except  the  net  profits— that  was  after  payment  of  all  work- 
ing expenses  and  a  fair  rate  of  interest  on  the  shares. 

Mr.  Albert  Janssen  said  the  reserve  should  also  be  taken  into 
account,  and  if  after  that  had  been  provided  for,  there  remained 
I,  2.  or  3  per  cent  over,  it  should  be  equitably  divided  between  the 
municipality  and  the  company. 

Eventually  the  congress  adopted  the  conclusions  in  the  paper  with 
the  exception  of  the  last  paragraph. 

The  chairman  said  he  was  sure  they  all  wished  to  thank  Mr.  Al- 
bert Janssen  for  his  paper.  <  Hear,  hear.)  It  had  been  a  very  in- 
teresting paper,  and,  as  it  seemed  by  the  discussion,  on  a  very 
thorny  subject.  He  would  now  ask  Mr.  Scotter,  who  was  well 
known  to  them  all.  to  read  his  paper. 

Mr.  Scotter  then  read  a  paper  in  which  he  briefly  reviewed  the 
history  of  the  light  railway  movement  in  Great  Britain.  He 
stated  the  length  oi  time  required  to  obtain  a  franchise  in  thai 
country  and  several  other  countries,  and  in  conclusion  recom- 
mended united  action  in  developing  light  railways,  between  the 
government,  local  authorities  and  private  capital  He  instanced 
the  National  Light  Railway  system  of  Belgium  as  a  successful 
example  of  this  method.  In  conclusion  he  urged  the  compilation 
o'  statistics  on  municipal  trading,  advantages  of  imiinunity  of 
gage,  length  of  time  of  concession,  and  certain  other  subjects, 
which  data  can  be  used  in  enlightening  the  authorities  on  these 
important  subjects,  anil  in  obtaining  intelligent  legislation. 

Mr.  Addynian.  of  Leeds,  described  some  of  the  difficulties  en- 
countered in  England  in  obtaining  concessions  for  tramways  and 
light  railways,  and  urged  the  importance  of  the  subject  in  Great 
Britain. 

Mr.  Schendweiler  said,  that,  while  appreciating  fully  the  enor- 
mous trouble  that  Mr.  Scotter  must  have  taken  in  collecting  the 
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information  which  he  had  placed  before  them,  he  would  point  out 
that  in  referring  to  Prussia  he  had  unwittingly  made  a  little  slip 
as  to  the  years  for  which  concessions  were  granted.  As  a  matter  of 
fact,  concessions  existed  in  which  there  was  no  time  limit,  and  the 
government  had  power  to  force  a  municipality  to  allow  a  tramway 
to  pass  through  a  town. 

Mr.  I.  Janssen  thanked  Mr.  Scotter  for  his  paper,  and  said  that 
the  council  of  the  union  would  deal  with  the  matter  and  appoint  a 
committee  of  gentlemen  representing  the  various  countries  to  collect 
information. 

Mr.  A.  Trautwciler,  chief  engineer  of  the  Strassburg  Company, 
then  read  a  paper  on  "The  Arrangement  of  Car  Houses."  This 
recommended  the  concentration  oi  cars  in  car  houses  of  not 
smaller  than  100  to  150  cars  capacity. 

The  chairman,  in  the  name  of  the  congress,  thanked  Mr.  Traut- 
wciler for  his  valuable  paper. 

The  chairman  said  he  was  sure  that  he  might  thank  Mr.  Ziffer 
in  the  name  of  all  present  for  the  extremely  valuable  paper  with 
which  he  had  favored  them.  It  was  a  most  interesting  contribution, 
and  would  form  the  subject  of  very  careful  consideration  at  home, 
though  it  was  hardly  one  that  lent  itself  to  discussion  at  the  mo- 
ment. In  conclusion,  he  thanked  the  foreign  delegates  for  their 
presence,  and  said  they  were  deeply  indebted  to  the  various  govern- 
ments for  allowing  their  representatives  to  come  ana  take  part 
in  the  work  of  that  congress. 

On  the  motion  of  Mr.  L-  Janssen,  a  hearty  vote  of  thanks  was 
accorded  the  chairman  for  presiding,  and  the  congress  adjourned 
until  Thursday  morning  at  9.10. 

(To  be  Continued.; 



New  York  Central'*  Pla.ru 

Supplementing  Mayor  Low's  weekly  talk  on  the  transportation 
problem,  the  New  York  Central  management  has  given  out  some 
additional  information  regarding  the  company'*  plans  for  the 
change  of  motive  power  and  enlargement  of.its  terminal  facilities 
It  is  proposed,  within  two  years,  to  have  in  ttpcration  a  great  elec- 
11  ic  traction  system  at  an  expense  of  $10,500,000  for  its  installation, 
and  an  additional  cost  of  $4,000,000  for  changes  to  be  made  in  the 
yards  from  Forty -Ninth  Street  to  Fifty-Sixth  Street  along  Park 
.Avenue;  the  abolishment  of  steam  as  a  motive  power  on  its  lines 
within  a  distance  of  thirty  miles  from  New  York,  and  the  probable 
election  oi  a  great  three-deck  passenger  station  above  the  Harlem 
River  for  the  sole  Use  of  suburban  traffic.  W.  C.  Brown,  third 
vice-president  of  the  railroad  company,  said  that  the  company  is 
proceeding  on  the  basis  that  the  necessary  legislation  may  be  had 
and  that  the  work  wilt  be  pushed  rapidly  forward  to  completion 

"  1  hen  the  smoke  and  steam  in  the  Park  Auiiuc  T,,tt:u-:  wi!'.  Ik- 
a  thing  of  the  past,"  said  Mr.  Brown,  "and  whether  the  new  pro- 
posed 'clearing  house'  station  to  be  built  in  the  Bronx  or  the  loop 
under  the  Grand  Central  Station  lie  constructed,  trains  will  move 
with  greater  frequency  and  without  delay. 

Through  trains  will  lie  hauled  by  electric  locomotives  to  Croton 
Landing  on  the  main  line  and  White  Plains  on  the  Harlem  Rail- 
road, and  with  a  delay  of  not  more  than  a  minute  the  change  will 
be  made  to  steam  locomotives.  Practically,  no  time  will  be  lost. 
On  suburban  trains  the  motorswill  be  attached  directly  to  the  cars 

"Power  stations  will  lie  built  and  machinery  installed  to  generate 
100,000  hp,  which  will  be  necessary  to  maintain  the  train  service. 
Two  or  more  such  plants  will  lie  located  at  favorable  points  along 
the  lines  of  the  railroads.  The  'third-rail'  will  be  used  to  convey 
the  electrical  energy,  and  only  in  a  few  instances  in  the  yards  will 
it  lie  necessary  to  install  an  overhead  system. 

"Steam  w  ill  be  abolished  every  where,  and  about  the  yards  even 
switching  will  lit  done  with  electrical  power.  The  tunnel  will  be 
liglilcd  by  electricity  and  all  stations  within  the  radms  of  the  elec- 
tric traction. 

Mr.  Brown  would  not  state  where  the  great  Union  Station  in 
the  Bronx  was  to  be  located. 

"In  regard  to  the  abolition  of  the  grade  crossings  in  New  York." 
he  said,  "the  company  is  willing  to  act  in  conjunction  with  the 
city.  These  crossings  arc  eleven  in  number.  Several  hundred 
thousand  dollars  would  be  required  to  remove  them,  but  they  are 
dangerous  as  they  exist." 

William  J.  Wilgus,  chief  engineer  of  the  New  York  Central 
Railroad,  said  that  the  time  used  in  the  change  of  power  by  the 
road  would  be  largely  consumed  by  the  erection  of  the  power  plants 

"We  have  made  extensive  experiments,"  said  Chief  Engineer 
Wilgus,  "and  will  adopt  no  type  of  electrical  locomotive  now  in 
use.  but  will  build  from  new  plans,  combining  the  latest  improve- 
ments known. 

"They  will  be  of  sufficient  size  and  power  to  move  the  heaviest 
trains  now  in  operation.  Although  it  has  not  yet  been  decided,  it 
is  probable  that  the  motor  cars  for  suburhan  trains  will  be  oi  our 
preSCRl  type  of  paueMgtr  car  and  of  equal  size." 
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The  Storm  Block  Signal  System 


The  Storm  block  signal  system  is  now  being  introduced  on  .1 
nnmlicr  of  electric  roads,  and.  since  it  solves  sonic  of  the-  |icrplcx- 
ing  questions  in  connection  with  block  signals  for-  electric  roads 


Uu.  Wl  ■> 


iv ire.  Mounted  on  (tie  trolley  wire  at  this  point  and  supporting  the 
contact  clip  is  a  Ihix  containing  (lie  signal  .setting  and  clearing  ap- 
paratus, .1.  at  the  other  end  of  the  block  is  exactly  similar  appar- 
atus. B.  This  box  on  the  trolley  wire  i»  shown  i"  F'ig  J, which  was 
taken  from  the  installation  in  the  Grand  Kapids  Railway.  The  trol- 
ley wheel  of  a  car  pacing  into  a  Mock  at  A  establishes  a  circuit 


FIG.  !.— CONNECTIONS  OF  STORM  KAIL- 
WAY  BLOCK  SIGNAL  Ft  R  SINGLE  TRACK 


FIG.  2. -DETAILS  OF  SETTING  AND  CLEARING  DEVICE 


in  a  very  simple  manner,  a  description  of  the  equipment  recently 
placed  on  a  section  of  single  track  for  the  Grand  Kapids  Railway 
Company  may  be  of  value. 

The  system  is  such  that  the  passage  of  any  number  of  cars  into 
a  block  at  once  is  *<>  rerouted,  the  signals  displayed  at  the  entrance 
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to  a  block  cannot  show  clear  until  all  the  cars  that  have  passed 
into  a  block  have  passed  out  of  it.  The  circuits  of  the  system  arc 
shown  in  the  diagram,  Fig.  I.  The  operation  of  the  signal  is  as  fol- 
low! Suppose  a  train  enters  a  block  from  the  turnout  at  the  right 
of  the  diagram.  As  it  enters  its  trolley  wheel  makes  a  momentary 
contact  between  the  trolley  wire  and  a  contact  clip  alongside  the 


which  encrgircs  the  coil  marked  set  magnet.  This  set  magnet  (in 
a  manner  which  will  be  explained  later)  establishes  a  circuit  from 
ibe  trolley  wire  through  the  contact  drum  in  the  instrument  at  A 
mud  incandescent  lamp  No.  1  of  the  signal  box.  C,  then  to  the 
group  of  four  incandescent  lamp-,  numbered  7.  in  signal  box,  I),  at 
the  opposite  end  of  the  block,  and  thence  to  the  ground.  Any  car 
approaching  the  entrance  at  the  block  at  B  would,  therefore,  see 
a  group  of  four  lamps  lighted  in  the  signal  Ihix.  P.  while  any  car 
following  the  one  which  hail  entered  at  A  would  sec  one  lamp  in 
the  top  part  of  the  signal  box.  C.  Supposing  now  the  car  has  pro- 
Cvt  ilcil  through  the  single-track  block,  coming  again  to  the  double 
track  or  pWMWtfl  switch  at  the  left  of  the  diagram.  Its  trolley 
wheel  passes  under  a  contact  clip  on  the  right-hand  track  which 
momentarily  establishes  a  contact  through  the  clearing  magnet  in 
the  instrument  at  If  and  also  in  the  instrument  at  A,  both  these 
magnets  being  parallel  between  the  contact  clips  at  the  ends  of  the 
block  and  ground.  T  his  has  the  effect  of  rotating  the  contact  drum 
at  A  so  as  to  open  the  signal  circuit  previously  established  through 
lamps  t  anil  7  at  the  two  signal  boxes.  In  series  with  each  regular 
signal  lamp  or  group  of  lamps  is  a  relay  which  will  throw  in  an- 
other lamp  or  lamps,  in  case  any  lamp  in  the  circuit  bums  out.  For 
example,  suppose  lamp  I  should  burn  out.  the  current  would  then 
fail  to  pass  through  the  relay  magnet  just  below  it  in  the  diagram, 
and  the  armature  not  being  attached  would  make  contact  so  that 
current  would  flow  through  lamp  instead  of  lamp  t.  The  signal 
circuits  now  having  bcMI  explained,  it  remains  only  to  take  up  the 
details  of  the  contact  drum  and  the  signal  setting  and  clearing 
magnets  in  the  in-strumcnts  A  and  H. 

The  setting  and  clearing  magnets  arc  mounted  side  by  Hide,  Each 
one  actuates  a  contact  cylinder  of  its  own  by  means  of  a  ratchet 
and  pawl,  which  is  shown  in  U.  Fig.  2.  which  is  a  side  view,  and  by 
X.  which  is  a  top  view  showing  Ibe  two  magnets  side  hy  side.  /' 
and  R.  Fig  2.  arc  the  contact  drums.  F.lectrical  connection  for  thr 
signal  circuit  is  made  through  the  hubs  of  the  drums  /'  and  R.  It 
will  l>c  noted  thai  one  of  these  drums  has  3  contact  ring  around  its 
entire  circumference,  except  at  one  point.  The  other  drum.  R,  has 
a  finger  which  extends  over  and  makes  contact  on  the  eircumfer 
ence  of  /*.  liofli  of  these  drums  being  mounted  on  ibe  same  shaft. 
W  inn  this  finger  is  over  the  point  where  the  contact  ring  on  P  is 
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omitted,  the  signal  circuit  is  open,  At  all  other  positions  which 
the  two  drums  may  take  relative  to  each  other  the  serial  circuit 
is  closed  by  the  hearing  of  the  contact  finger  of  R  on  the  contact 
ring  of  /'.  When  there  is  no  car  in  the  block  ibe  contact  finger  of 
ft  rests  on  the  open  circuit  position  of  the  ring  of  /'.  W  hen  a  car 
enters  the  block  the  signal  selling  magnet  is  energized  for  an  in- 
stant. The  signal  selling  magnet  is  energized,  ami  by  means  of 
the  pawl,  (he  ratchet  wheel  and  contact  drum  /'  is  moved  along  one 
notch,  s"  that  the  finger  of  R  establishes  contact,  making  the  cir- 
cuit Complete  through  llie  signals,  When  the  car  reaches  the  other 
end  of  the  block  the  clearing  magnet  rotates  the  drum,  ft,  one 
notch  in  the  same  direction  that  /'  was  rotated  by  the  setting  mag- 
net, and  the  circuit  is  again  opened  If  several  cars  had  entered 
the  block,  drum  /'  would  have  been  rotated  as  many  notches  as 
l her i  were  cars  parsing  the  -ignal  instrument  Befor«  the  -e.ti.-i'. 
can  be  cleared,  therefore,  the  drum,  ft.  must  be  rolaled  an  ecpial 
number  of  notches.  In  other  words,  this  instrument  counts  the 
number  of  trolley  wheels  passing  under  the  instrument,  and  will 
not  open  the  circuit  to  clear  the  signals  until  an  equal  number  of 
trolley  wheels  li.nr  passed  >  m  .  •!  the    block     Tin  -.it  -.• 

and  clearing  magnets  are  normally  out  of  circuit,  being  energized 
only  at  the  instant  a  trolley  wheel  passed  under  This  insures 
practical  freedom  from  burnouts  caused  by  lightning.  The  whole 
apparatus  is  very  simple.  As  will  be  seen  from  the  diagram,  three 
line  wires  between  signals  arc  required.  This  signal  is  made  by 
thc  Storm  Railway  Signal  Company  at  W  aterloo,  la. 

 ►♦♦  

New  Home  of  James  B.  Clow  &  Sons  Company 

James  B.  Clow  &  Sons  Company  is  now  settled  in  its  sub- 
stantial and  convenient  new  building,  at  Franklin  and  Harrison 
Streets,  Chicago.  This  company  has  (or  many  years  been  carry- 
ing on  its  large  business  in  steam  and  sanitary  pipe  fittings  at  a 
warehouse  on  Lake  Street.  The  new  building  is  even  more  acces- 
sible to  Chicago  customers,  and  has  in  addition  railroad  and 
water  shipping  facilities,  as  the  building  fronts  on  the  river  just 
north  of  Harrison  Street  Bridge.  This  building  is  a  thoroughly 
fireproof,  seven-story,  steel-frame  structure,  having  17.800  so.  ft, 
0|  floor  space.  The  ground  dimensions  arc  I  to  ft.  X  Hjo  ft.  One 
ol  the  notable  things  about  this  company's  new  home  is  the  splen- 
did brass  foundry  in  which  crude  oil  is  used  for  fuel.  The  brass 
furnace  is  made  under  patents  of  the  Havvley  Down  Draft  Furnace 
Company.  The  furnace  is  closed,  and  the  oil  flame  is  blown  down 
against  the  brass  in  the  bottom  ol  the  ladle.  The  products  of 
combustion  pass  out  through  a  nozzle,  which  is  turned  while  the 
brass  is  being  melted  so  as  |o  bring  ii  under  a  hood.  When  the 
brass  is  poured  the  oil  supply  is  shut  off  temporarily,  and  the  ladle 
tipped  so  as  to  pour  from  the  exhaust  nozzle.  This  apparatus 
being  closed  is  almost  entirely  free  from  the  intense  radiated 
heat  of  an  ordinary  brass  furnace,  and  the  foundry  is  a  very  cool 
and  comfortable  place,  as  compared  to  the  average  brass  foundry. 
This  furnace  has  a  capacity  of  600  lbs.  of  brass  per  hour,  and  1K0 
flasks  are  filled  three  lime  per  day  in  ordinary  day  «urk.  Il 
is  here  that  the  smaller  sizes  of  valves  made  by  this  company  are 
turned  out  as  well  as  fittings  for  sanitary  plumbing.  The  top  floor 
has  also  a  machine  shop,  divided  into  a  number  of  sections,  each 
of  which  is  confined  to  one  special  line  of  work.  The  light  is  ex- 
cellent on  this  entire  floor.  The  roof  is  of  the  saw-tooth  pattern 
with  windows  entirely  on  the  north  slant  Below  the  brass 
foundry  and  machine  shop  arc  floors  for  storage  and  assembly 
purposes  until  the  second  floor  is  reached.  Here  are  the  general 
offices,  show  rooms  and  city  sales  departments.  In  the  basement 
and  the  yard,  adjoining  it  on  the  river,  arc  the  heavy  steam  pipe 
and  fittings  and  the  pipe-cutting  machinery.  This  company  is  said 
to  have  the  largest  stock  of  cast-iron  fittings  to  be  found  in  Chi- 
cago. The  yard  adjoining  the  building,  which  is  on  the  river 
front  and  is  served  by  a  switch  track  from  the  Chicago  Great 
Western  Railroad,  has  a  crane  for  handling  material.  Cars  unload 
directly  into  the  basement,  where  goods  are  taken  by  any  of  the 
numerous  freight  elevators,  or  can  be  unloaded  into  the  yard 
Power  for  the  entire  building  is  furnished  by  motors,  located  in 
the  different  departments,  so  that  there  is  a  minimum  loss  in 
belting  and  shafting  Along  with  moving  into  its  new  quarters 
it  has  adopted  new  systems  of  bookkeeping  and  filing,  based  on 
the  card  index  and  loose-leaf  ledger  plans,  and  a  very  efficient  sys- 
tem is  being  worked  out  along  this  line. 

 »♦«  ■ — 

Qimax  Stock  Guard 

In  the  description  of  the  cattle  guard  of  the  Climax  Stock 
Guard  Company,  which  was  illustrated  in  the  SrkKFT  RAILWAY 
Journal,  July  10.  the  dimensions  should  have  been  given  as  24  ins. 
long.  8'  1  ins.  wide  and  4'$  ins.  high.  The  company  announces  that 
the  device  is  receiving  very  favorable  consideration  among  inter- 
Urk-fl  and  suburban  railway  managers. 
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New  Rule  in  Regard  to  Disagreements 

Disputes  having  arisen  at  different  times  between  passengeTS  and 
conductors  over  tickets  issued  on  the  lines  of  the  North  Jersey 
Street  Railway  Company,  E.  H.  Hibbs.  auditor  of  the  company, 
has  put  in  effect  a  system  by  which  much  of  the  trouble  will  be 
avoided.  He  has  issued  to  conductors  printed  cards  containing  on 
one  side  the  following: 

"The  rules  of  the  company  governing  the  acceptance  of  tickets 
by  conductors  are  uniform  and  must  not  be  deviated  from.  In 
cases  where  controversy  arises  between  passengers  and  conductors, 
conductors  will  collect  fares  and  refer  passengers  to  this  office  for 
adjustment. 

"In  order  to  cause  passengers  as  little  trouble  as  possible,  the 
cashiers  at  Newark,  315  Market  Street, 

" Elizabeth,  Broad  Street, 

"Jersey  City,  ferry  terminal, 
may  also  be  applied  to  adjust  grievances  on  their  respective  di- 
visions." 

On  the  other  side  of  the  slip  is  the  following  blank,  to  be  rilled 
out  by  iht  conductor  and  handed  to  the  passenger  who  thinks  he  has 
a  grievance: 

Date   Time   

Kind  of  ticket  

Why  refused   

Conductor   

Line   

Mr  Hibbs,  in  a  recent  interview,  said:  "The  company  desires  to 
adjust  all  differences  with  as  little  inconvenience  as  possible  to  its 
patron*,  and  believes  the  new  system  will  be  approved  by  the  public. 
Wc  have  certain  rules  by  which  our  men  must  abide,  and  it  will 
simplify  things  very  much  for  them  to  refer  dispules  to  head- 
quarters." ■ 

Cleveland's  Three-Cent  Fare  Ordinances 

The  latest  development  in  the  ;«  cent  fare  controversy  in  Cleve- 
land is  the  dissolution  of  the  temporary  injunction  granted  a  few 
weeks  ago  restraining  the  City  Council  from  doing  business  until 
the  new  code  bill  could  be  formulated.  The  injunction  was  secured 
at  the  instance  of  Judge  BoyntOH,  a  taxpayer,  and  was  brought  by 
Attorney-General  Sheets  to  prevent  the  granting  of  franchises 
to  a  proposed  3-cent-iare  railroad.  Eleven  ordinances  establish- 
ing low-fare  routes  have  passed  the  Council.  The  city  clerk  has 
advertised  lor  bids  for  them  and  they  will  be  opened  on  Aug.  25 
The  ordinance  which  formed  the  basis  of  the  injunction  proceed- 
ings was  signed  by  the  Mayor,  together  with  ten  others,  shortly 
after  its  passage,  and  sent  to  the  official  paper  and  published. 

To  remove  one  of  the  reasons  assigned  by  Judge  Boynton  for 
beginning  the  suit  for  injunction  against  the  members  of  the  City 
Council,  Mayor  Johnson  erased  his  name  from  the  ordinance  and 
sent  it  to  the  city  elerk"s  office  together  with  a  veto  message,  in 
which  he  gave  the  following  reasons  for  his  action: 

I  learn  by  the  newspapers  thai  Jo<l<r  W.  W.  tloynton,  who  hied  »»»< 
and  secured  an  injunction  restraining  Ihe  <  ny  Council  from  aclinic  on 
certain  matters  ol  legislation,  gives  as  hit  reason  lor  bringing  the  sun  llial 
Hit  properly  owners  on  his  section  ul  Ekat  Madison  Avenue  are  strongly 
GIIQIli  to  a  J-cent  fare  .tree!  railway  on  lhal  »«««.  Rallicr  than  »ee  the 
entire  movement  lor  Jcenl  lares  delayed  1  am  in  favor  ol  not  only  vetoing  this 
ordinance,  but  doing  everything  lhal  can  be  don*  lo  prevent  Ihe  building 
ol  a  i-ceiil  fare  railway  in  lhal  thoroughlarc  until  a  new  form  ol  government 
i»  established,    I  recommend  lhat  Ihe  Council  take  this  view. 

The  opinion  among  the  Councilmen  is  that  the  Mayor  has 
exceeded  Ills  authority,  and  that  he  had  no  right  to  erase  his 
signature  0/  approval  of  the  ordinance  Director  of  Law  Bcacoin, 
however,  held  that  the  Mayor  had  the  right  to  do  so,  as  final  pub- 
lication of  the  ordinance  had  not  yet  been  made. 



Power  Brakes  for  St.  Louis  Street  Cars 

The  committee  apiioiiiteil  by  the  president  s  department  of  the 
Board  of  Public  Improvements  to  investigate  the  practicability  ol 
power  brakes  for  street  railway  cars  adopted  a  report.  July  26. 
which  was  later  presented  at  the  meeting  of  the  Board. 

The  Committee  recommends  the  approval  by  the  Hoard  of  the 
Christensen  compressed  air  brake  with  cither  motor  or  axle- 
driven  air  compressor  pump:  the  Standard  (Westinghouse)  torn- 
pressed  air  brake,  with  either  motor  or  axle-driven  air  compressor 
pump:  the  Westinghouse  electro  magnetic  track  and  wheel  brake, 
and  the  Neal  hydraulic  brake. 

The  report  contains  descriptions  anil  plans  of  the  brakes  recom- 
mended, ami  states  that  slops  by  the  brakes,  made  by  experienced 
niotormen,  are  without  discomfort  to  passengers,  except  in  case 
ol  emergency.  The  brakes  never  fail,  it  is  staled,  if  kept  properly 
inspected  and  maintained  in  good  order  and  operated  by  trained 
niotormen 
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Yefkei*  Plans  in  London  Successful 


At  a  meeting  held  July  30  the  Parliamentary  Committee  on  the 
proposed  tube  railways  in  London  decided  to  make  a  report 
giving  the  Ycrkes  underground  railway  interests  the  right  o(  way 
(or  the  completion  of  its  entire  system.  The  Morgan  Company's 
bills  to  authorize  the  paralleling  of  the  main  portion  of  Ycrkes' 
routes  have  been  put  over  until  next  session. 

The  contest  between  the  Morgan  and  Spcycr-Ycrkes  interests 
affects  connecting  links  in  the  London  underground  system.  The 
Speycr- Yerkes  franchises  cover  lines  already  in  operation  within 
die  city:  the  Morgan  group  controls  outside  transportation  lines. 
The  agreement  made  by  Charles  T.  Yerkes.  Spcyer  Bros  and  the 
Old  Colony  Trust  Company  last  Spring  was  to  register  their  new 
company  to  be  known  as  the  Underground  Electric  Railway. 
I  til.,  with  a  capital  of  £5.000.000.  for  the  purpose  of  electrifying 
the  District  Railway  and  building  four  other  lines — the  Brompton 
&  Piccadilly,  the  Great  Northern  &  Strand,  the  Charing  Cross. 
Huston  &  Hampstcad  and  the  Baker  Street  &  Waterloo  Railway. 
The  estimated  cost  of  construction  of  the  new  lines  is  £  15.000,000. 


Railway  Patents 


(This  department  is  conducted  by  \V.  A.  Rosenbaum,  patent 
attorney.  Room  No.  1203-7  Nassau- Heekman  Building,  New 
York.] 

UNITED  STAI  RS  PATENTS  ISSUED  JULY  ».  IXC 
705,583.  Kleetric  Signal;  Arthur  J.  Hayeox.  Mansfield.  Ohio. 
A  pp.  riled  April  10.  1902.  One  terminal  of  a  signal  lamp  is  con- 
nected with  the  trolley  wire,  the  other  leading  through  a  manually 
operated  switch,  to  the  return  circuit,  whereby  the  signal  can 
he  operated  at  pleasure. 

705.611.  Adjustable  Brake  Mead;  Gilbert  P.  Ritter,  Chicago. 
Ill    App  Bled  May  15.  lonj    The  brake  head  has  a  journal  i 


PATENT  NO.  7°Si70S 

mg,  and  a  grip  tongue  coincident  therewith  engages  the  end  of 
the  beam  whereby  adjustments  may  be  made  to  accommodate 
the  \anous  heights  at  which  the  beam  is  bung. 

705.705  Safety  Attachment  For  Trolley  Car  Vestibules.  Susie 
E  Prcssler.  Toledo.  Ohio.  App.  riled  May  5.  1902.  Kcarwardly 
extending  brackets  against  which  the  motorinan  may  lean  when 
adjusting  the  trolley  wheel  to  the  wire  to  avoid  falling  backward 

705.783.  Street  Car  Fender;  Olc  Olesen.  St.  Louis.  Mo  App 
riled  Aug  7,  loot.  A  canvas  apron  is  connected  to  a  jackstay 
fined  to  a  skeleton  frame. 

705.708,  Trolley;  \V.  I.,  Von  Hardenburg,  Brooklyn.  N  Y 
App  riled  June  22.  tool.  A  spiral  groove  on  each  side  of  the 
wheel  conducts  the  wire  back  to  the  tread  whenever  it  becomes 
displaced 

705.K4K.  Electric  Railway:  Charles  J  Kintner.  New  York.  N.  Y 
App.  fifed  Oct.  29.  1000.  Renewed  Feb,  28,  1002.  A  series  <•[ 
rotary  tubular  switches  inclosing  a  current  feeder  are  turned  by 
the  car  engaging  with  a  spiral  groove  therein. 

705.814.  Fender  or  Guard  for  Tramway  Cars:  John  Bauer,  New 
York.  N  Y.  App.  filed  March  19.  iooj,  A  V  shaped  fender 
located  beneath  the  car  platform. 

,•05825,  Trolley  Head  and  Wheel:  W.  A.  E.  Davis.  Toledo. 
Ohio.  App.  filed  Dec.  18.  1001.  Overhanging  side-plates  to 
prevent  the  wheel  from  leaving  the  wire. 


705,882.  Trolley;  Thomas  W.  Sutton.  Pittsburgh,  Pa.  App. 
filed  May  7,  1902.  Fmgcrs  which  prevent  the  wheel  from  leaving 
the  wire  can  be  moved  readily  to  detach  the  wheel. 

705.886.  Car  Fender.  John  W.  Wehmeyer,  St.  Louis.  Mo. 
App,  filed  Feb.  .'4.  1902.  Details. 

705.918.  Car  Fender;  Charles  Giblin,  Cleveland.  Ohio.  App. 
hied  Aug.  12,  1901.  A  fender  having  sideboards,  and  a  lilting  b«\- 
torn. 


PATENT  NO.  705,798 

705.927.  Brake-Shoe  Adjuster;  Edwin  M.  Ilerr.  Pittsburgh,  Pa. 
App.  filed  Dec.  7,  1901.  A  track  brake  provided  with  means  for 
automatically  adjusting  the  shoe  support  when  the  shoe  wears 
down  to  a  certain  point. 


MR.  ARTHUR  HOLLAND,  who  has  been  acting  president 
of  the  United  Railroads  of  San  Francisco,  has  been  appointed 
president  of  the  company. 

MR.  HOWARD  PORTER,  for  some  time  assistant  superin- 
tendent of  the  Cincinnati  Traction  Company,  has  become  suprriit- 
>f  the  street  railway  at  Paducah,  Ky. 


MM  time  superintendent  of  the 
has  resigned  to  become  gen- 
ii Martinsville  Rapid  Transit 


ten  dent  1 

MR.  M.  J.  LOFTUS,  JR.,  for 
Newark  &  Granville  Electric  Railvv; 
eral  manager  of  the  Indianapolis 
Company. 

MR.  O.  K  OLESON,  for  six  years  chief  engineer  of  the  power 
plant  of  the  Toledo  Railways  &  Light  Company,  has  resigned  to 
accept  a  similar  position  with  the  Rapid  Transit  Company,  of  Min- 
neapolis. 

MR  EDWARD  SPELLMAN,  of  Cleveland,  has  been  appointed 
superintendent  of  the  Ohio  Central  Traction  Company's  lines, 
which  arc  the  property  of  the  Pomcroy-Mandelbaum  Syndicate,  of 
Cleveland. 

MR.  RICHARD  EMORY,  formerly  vice-president  and  general 
manager  of  the  Nashville  Railway,  and  recently  assistant  to  the 
general  manager  of  the  Milwaukee  Electric  Railway  Eight 
Company,  has  recently  accepted  a  position  with  the  Applcyard 
Syndicate,  of  Boston,  as  manager  of  a  part  of  its  Ohio  properties. 
.\ir.  Emory  will  have  his  headquarters  at  Columbus. 

MR.  R.  T.  GUNN,  superintendent  of  the  Norfolk  Railway  & 
Light  Company's  system,  has  been  appointed  superintendent  of  all 
of  the  Norfolk.  Portsmouth  &  Newport  News  Company's  lines  with 
terminals  in  this  city.  Mr  II.  R  Palmer  ha*  been  appointed  super- 
intendent of  the  power  plant  of  the  company  in  Norfolk,  as  well  as 
that  in  Berkley.  Mr.  G  A  Hatch  will  act  as  superintendent  of  the 
Berkley  Street  Railway,  as  well  as  the  Atlantic  Terminal  line. 

MR  F.  A.  ESTEP,  president  of  the  R.  D.  Nuttall  Company,  of 
Pittsburgh.  Pa.,  recently  returned  to  New  York  after  an  extended 
trip  abroad  in  the  interest*  of  his  company.  Mr.  Estep  attended 
the  exhibition  of  tramways  supplies,  held  in  London  during  July, 
in  connection  with  the  convention  of  the  International  T  ramway 
Association,  at  which  he  had  an  exhibit,  and  also  made  a  trip  on 
the  Continent,  where  the  Nuttall  Company  has  enjoyed  an  ex- 
tensive business. 

UNITED  STATES  SENATOR  HANNA  wis  presented  a 
handsome  Cane  by  the  employees  of  the  Cleveland  City  Railway 
Company,  of  which  he  is  president,  on  August  4.  About  800  em- 
ployees of  the  Company  gathered  at  a  public  hall  to  which  Senator 
Hanna  had  been  summoned,  and  the  presentation  was  then  made. 
In  acknowledging  the  gift,  Senator  Hanna  expressed  his  sincere 
thanks  to  his  employees  for  their  gift,  and  incidentally  spoke  on  the 
relations  that  he  hopes  to  see  soon  established  between  capital  and 
labor. 
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THE  MARKETS 


The  Money  flarket 

Wai.l  SrkKKi.  Aug.  t>,  iijo.v 
So  far  as  the  immediate  condition  ol  thr  money  market  is  con- 
cerned. v\  crytlnng  is  satisfactory  to  bOffOWCn    Call  money  con- 
tinues to  loan  in  abundance  on  the  Stock  Exchange  at  i)i  per 

cent  Time  money  is  firmer,  especially  (or  the  distant  periods, 
yet  even  time  loans  can  be  made  on  good  collateral  at  per  cent 
for  the  six  months  from  now  to  February  Local  hank  reserves 
are  lower  than  they  were  two  weeks  ago.  partly  because  oi  heavy 
gold  exports  to  EUlOp*,  and  partly  in  consequence  of  renewed 
loan  expansion  The  gold  shipments  are  apparently  over  for  the 
present,  however,  rates  of  exchange  at  Paris  and  Berlin,  to  which 
the  recent  consignments  have  been  made,  having  recovered  well 
above  the  gold  import  level.  As  for  the  movement  of  loans,  this 
is  not  something  that  can  he  so  easily  predicted.  The  quitting 
down  of  speculation  on  the  Stock  Exchange,  however,  is  rather  a 
iair  indication  that  no  further  incTMM  >  t  importance  will  occur 
during  the  immediate  future.  In  contrast  to  these  easy  present 
conditions,  the  outlook  a  month  or  so  ahead  is  not  so  reassuring 
Treasury  expenditures,  which  ran  heavily  in  excess  of  receipts 
during  the  first  two  weeks  ol  July,  have  fallen  off  greatly,  as  had 
been  expected  I-ast  year  there  were  very  large  surpluses  from 
now  on,  ranging  from  $6,000,000  in  August  to  over  $10,000,000  in 
October.  Trie  abolition  of  the  war  internal  revenue  taxes  makes 
it  probable  that  the  surplus  tins  year  will  lie  considerably  smaller, 
but  the  reduction  does  not  promise  to  he  great  enough  to  make 
the  treasury  a  debtor  instead  of  a  creditor  in  the  money  market 
In  a  few  weeks'  lime,  moreover,  the  autumn  currency  demands 
will  begin,  and  local  cash  holdings  will  be  rapidly  depleted  by 
country  bank  withdrawals.  All  this  is  to  occur,  moreover,  with 
New  York  surplus  reserve  at  the  exceptionally  low  figure  ol 
$13,000,000, 

The  Stock  JTarket 

The  customary  <juiet  of  midsummer  has  once  more  settled  down 
upon  the  Stock  Exchange.  The  brief  outburst  of  speculative  ac- 
tivity in  July  raised  the  general  price  average-  substantially,  but 
otherwise  it  lias  left  conditions  practically  as  it  found  them  There 
has  been  no  important  distribution  of  stocks  in  the  hands  of  the 
outside  public.  Moldings  remain  concentrated  to  an  unusual  ex- 
tent with  the  larger  speculative  and  financial  interests,  and  this 
element,  although  suspending  its  efforts  to  advance  prices,  seems 
inclined  to  check  any  tendency  toward  decline  The  outside 
situation  meanwhile  continues  highly  iavorable.  Progress  of  the 
crops  is  altogether  satisfactory,  and  an  extremely  heavy  yield  of 
the  staple  products  seems  to  be  more  than  ever  assured.  Reports 
from  the  various  industries  arc  also  uniformly  encouraging,  and 
although  the  end  of  the  coal  strike  i<  not  yet  clearly  visible, 
events  appear  to  be  shaping  themselves  toward  a  gradual  break-up 
of  the  miners'  resistance.  As  a  logical  reflection  of  the  prosperity, 
present  and  prospective,  railroad  earnings  keep  on  piling  up  in- 
creases over  the  totals  oi  the  previous  year.  The  question  upper 
most  in  the  minds  of  serious  investors  is.  however,  whether  the 
rapid  advance  which  has  taken  place  during  the  last  four  months 
has  not  gone  as  far  as  it  is  safe  to  go,  for  the  time  being,  toward 
discounting  the  favorable  outside  conditions.  This  question  is 
answered  now  quite  unanimously  111  the  affirmative  As  a  further 
incentive  to  caution  there  is  the  uncertain  outlook  already  de- 
scribed in  the  money  market.  Even  the  boldest  oi  the  speculative 
fraternity  have  come  to  realize  the  wisdom  of  going  slow  until  the 
solution  of  the  autumn  money  problem  can  be  more  clearly  seen. 
The  Rock  Island  proposals  for  heavy  increase  in  capitalization  are 
a  more  recent  development,  which  have  cooled  the  enthusiasm  of 
speculative  buyers.  Altogether,  while  sentiment,  as  a  rule,  is  not 
pessimistic,  it  is  extremely  cautious,  and  the  reflection  of  it  is 
likely  to  be  seen  lor  the  present  in  a  dull  and  hesitating  market, 
such  as  we  have  had  during  the  past  week. 

Among  the  local  traction  stocks  interest  has  centered  chiefly 
in  Manhattan  Elevated  The  course  of  the  stock  in  the  recent 
trading  has  strengthened  the  view  frequently  expressed  in  these 
articles,  and  held  by  intelligent  observers  that  the  shares  have 
been  quietly  but  steadily  absorbed  for  some  tunc  past  with  the 
purpose  oi  holding  lor  considerably  higher  prices.  Talk  of  a 
lease  of  the  property  to  the  New  York  Central  on  a  (1  or  7  per  cent 
guarantee  has  been  revived  by  the  plans  of  the  Central  manage 
ment,  announced  last  week,  for  extending  its  terminal  facilities 
and  substituting  electricity  for  steam  in  its  local  service.  But 


there  appears  to  be  no  good  reason  as  yet  for  placing  much  iaith 
111  these  stories.  The  Manhattan's  exceedingly  good  show  oi 
present  earnings,  with  the  prospect  of  further  expansion  under  full 
electrical  equipment,  are  logical  reasons  enough  for  the  recent 
accumulation  ol  the  stock.  There  is  little  feature  to  the  recent 
dealing)  in  either  Brooklyn  Rapid  Transit  or  Metropolitan 
Attempts  to  stimulate  outside  buying  of  Metropolitan  Securities 
have  so  far  not  met  with  much  success. 

Philadelphia 

The  leatun  of  tin  traction  movement  in  Philadelphia  has  been 
ilie  heavy  buying  of  the  new  Rapid  Transit  Company  shares  and 
oi  Union  Traction,  the  leased  line  issue.  Rapid  Transit,  which  was 
first  quoted  a  month  ago  at  9,  and  which  sold  two  weeks  ago  at 
II1.-.  rote  steadily  in  the  remaining  interval  to  13;*,  while  Union 
Traction  went  up  from  44/ »  to  47!  S— a  new  high  record  for  that 
stock.  It  is  claimed  that  the  present  Union  Traction  Company  is 
earning  enough  to  pay  the  guarantee  on  its  stock,  and  leave  a 
balance  oi  $300,000  (on  the  basis  oi  the  last  year's  earnings)  for 
Rapid  Transit  stock  The  negotiations  ior  purchase  of  outlying 
suburban  lines  have  furnished  an  additional  incentive,  ami  as  a 
part  of  the  general  movement  Kairinount  Park  Transportation 
shares  have  risen  5  points,  from  21  to  27.  on  unusually  large  deal- 
ings Apart  from  possible  legitimate  causes  for  the  advance,  it 
should  be  noted  that  only  a  small  proportion  of  cither  Union 
Traction  or  Philadelphia  Rapid  Transit  stocks  are  held  by  the 
outside  public.  If  the  syndicate  which  carried  through  the  con- 
solidation deal  were  desirous  of  making  a  market  for  the  new 
Securities  it  would  be  easy  for  them  to  engineer  just  such  a  rise 
as  has  occurred  Other  Philadelphia  sales  during  the  fortnight 
comprise  Philadelphia  Traction,  at  a  slight  advance,  to  00?,. 
Vmetiean  Railways  which  rose  a  point  and  .1  hall  to  47 1  1  and 
later  reacted  to  47.  Railways  General  at  4+i.  Easton  Electric  at 
n>?M.  and  Rochester  Railway  common,  200  shares  of  which  sold 
at  66'/.. 
Chicago 

Chicago  elevated  shares  have,  as  a  rule,  been  strong  and  fairly 
active  in  the  recent  trading,  partly  on  heavy  traffic  receipts  and 
partly  on  discussion  of  future  financial  plans.  Northwestern 
Elevated  common,  in  which  scarcely  any  dealings  have  occurred 
during  the  last  few  months,  was  exceptionally  strong,  rising  nearly 
„•  points  to  37  This  advance  was  connected  with  the  visit  of  a 
New  York  banking  representative,  when  plans  for  improving 
•ltd  extending  the  system  were  considered,  and  it  also  reflected 
the  increase  oi  15';,  per  cent  reported  in  July  earnings  over  the 
month  last  year.  Metropolitan  earnings  for  the  same  period  in 
created  9jS4  per  cent,  and  even  Lake  Street  showed  a  gain  of  10 
per  cent.  Metropolitan  shares  were  strong  on  this  showing,  the 
common  getting  up  to  30'  j  and  the  preferred  to  0.2' l-ake 
Street,  however,  on  the  uncertainty  regarding  the  terms  of  the 
impending  reorganization,  continued  heavy,  selling  down  from  10 
10  ofcj  Among  the  surface  line  securities,  City  Railway  rose 
rapidly  on  the  buying  of  fractional  lots  from  205  to  jjo.  Chicago 
Union  Traction  was  firmer  lor  the  preierred  shares,  at  50.  but 
lower  ior  the  common,  which  declined  from  16-X  to  15!^. 

Other  Traction  Securities 

The  two  weeks  have  been  exceedingly  quiet  in  the  Boston 
traction  stocks  On  light  trading  Massachusetts  Electric  declined 
to  40IA.  then  recovered  to  41,  while  the  preferred  held  steady  at 
oK  Boston  Elevated  sold  in  a  few  lots,  between  164  and  106.  West 
End  common  between  oi'j  and  06,  and  the  preferred  at  114.  In 
Baltimore  excitement  subsided  in  the  Nashville  Street  Railway 
securities,  but  they  were  steady  and  somewhat  higher,  the  recovery 
extending  to  f's  for  the  stock,  and  73'i  for  the  trust  certificates 
United  Railways  of  Baltimore  common,  after  an  advance  to  l6~* 
fell  back  to  1 6.  The  general  4  per  cents  went  to  <ijid,  and  back  to 
q7'  i.  while  the  incomes  remained  about  stationary,  at  70'*. 
Anaco,tin  &  Potomac  js,  on  unfavorable  rumors  concerning  the 
company's  financial  position,  dropped  sharply  from  103  to  iwlj. 
but  later  recovered  to  1031  -j.  Other  Baltimore  sales  comprise 
Lexington  Railway  ?s.  at  104;  Charleston  Consolidated  Railways, 
bitween  q>">,  and  04V4:  Norfolk  Railway  &  Lighting  s--  at  g5'i- 
City  &  Suburban  (Baltimore)  5s.  at  ioi"2;  Atlanta  Railway  5s.  at 
10(1.  and  City  &  Suburban  (Washington)  .s>.  at  10.2  and  )03\i.  The 
feature  of  the  Louisville  traction  market  was  a  sharp  advance  in 
Louisville  Street  Railway  common,  five  shares  ol  which  sold  at 
141.  against  a  quotation  of  126  bid  two  weeks  ago  Trading  in 
New  Orleans  securities  has  been  quiet  at  a  slight  reaction  to  16, 
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fur  the  common  ami  5(Vj  i.ir  the  preferred.  Toledo  Railway  & 
Light  is  also  dull  hut  strong  around  .14, 

Last  week  was  one  of  the  most  active  on  record  for  the  Cleveland 
Stock  Exchange  Tractions  held  the  center  of  the  stage,  and  nearly 
10.000  shares  changed  hands  during  the  week.  The  strong  bull 
movement  which  started  two  weeks  ago  has  continued,  and  nearly 
everything  on  the  hoard  advanced,  Cincinnati,  Dayton  &  Toledo 
lead  the  activity,  with  sales  of  3186  shares.  It  opened  Monday  at 
2.1  and  advanced  to  27  during  the  week;  closing  vale  was  at  2d1  . 
Detroit  United  followed  with  sales  numbering;  2742  shares,  which 
were  brought  into  the  market  at  an  advance  from  84  to  tfl  t.  It 
is  the  general  opinion  that  this  stock  will  continue  I"  advance  to 
about  the  on  mark  unless  New  York  should  withdraw  its  support  , 
a  contingency  which  is  not  feared.  Toledo  Railways  came  in  for 
850  shares,  on  an  advance  to  .u'  j.  News  .if  a  million  dollar  tax 
mil  against  the  company  has  since  caused  it  to  sag  somewhat. 
Northern  Ohio  continues  its  steady  advance  It  started  at  401  , 
ior  the  common  and  closed  at  45.  over  700  shares  selling.  Southern 
Ohio  continues  to  advance  with  the  new  Cincinnati.  Dayton  & 
Toledo,  which  supersedes  it  Hive  hundred  of  the  shares  still  out 
changed  hands,  at  from  71'..  to  7jff.  Lake  Shore  Klectric  is 
showing  remarkable  strength  in  view  of  the  fact  that  the  proposi- 
tion has  not  yet  been  financed.  It  opened  at  14' j  and  advanced  to 
i;7n;  sales  4.17  shares.  Cleveland  Electric  continues  strong  at  8;. 
us  shares  selling,  with  plenty  of  bids  for  more.  Syracuse  Rapid 
Transit  sold  for  Xt'>  shares,  at  70  for  the  prefetred,  2  points 
higher  than  last  previous  Western  Ohio  continues  firm  at  a*5 
and  2$',  Sales  numbered  .165  shares.  Monday.  100  Lake  Shore 
common  advanced  to  iRS.  the  highest  yet.  Northern  Ohio  sold 
ior  45  for  100  shares,  and  Cleveland  Electric  advanced  to  Kf>  for 
100  shares.  Two  hundred  Cincinnati.  Dayton  &  Toledo  sold  at 
26.  a  drop  of  1  point  from  last  sales. 


The  following  tahlc  shows  the  present  bid  quotations  for  the 
hading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week: 

l  lo.il.tr  Mi 

July  St  Aug  r. 

American  Railway*  Company                                                     4«s.  4T 

Hostoe  Elevated                                                                  1SV  1*4 

Brooklyn  K   T                                                                         Tt  ■ 

rhlaio  City                                                                  HO  2tr. 

CMngl  1'ni.m  Tr.  (common)                                                 I'*,  15s, 

Chicago  Union  Tr.  (preferred)                                                   "s.  M 

Cleveland  Electric    si", 

1  ,  Nimbus  tcomm.in)                                                                  52  52 

Columbus  (preferred)                                                                     1m  1l>.', 

Consolidated  Traction  ol  N.  J                                                       «»,  WW 

Consolidated  Traction  ol  N.  J.  Ss                                              I  lot,  llHa 

IMn.it  tn.trd                                                                     T!«,  s-Vs. 

Klectric  People'.  Traction  |  Philadelphia)  4s   Mi 

Klgin.  Aurora  A-  Ss.uthcrn                                                         tl1,  t;t 

In.l.anaiKiltk  Street  Railway  1*                                                       xT-%  XT*. 

Ijke  Street  Elevated                                                                      M*,  9W 

.Manhattan  Railway                                                                   IHi'-  IW'i. 

Mglgn.rhii.etu  Elec.  Co..  (common)                                            12  tl 

Ma.vichusetu  Elee.  Co.  (preferred)                                          *TS  K\ 

Metropolitan  Elevated.  Chicago  (common)                                 *  ■ 

Metropolitan  Elevated.  Chicago...                                                  <r2  Si's 

Metropolitan  Street                                                                       V**\  1 l!» 

North  American                                                                 19»  IS!1, 

Northern  t  lliio  Traction  (common)                                             .IT)*.  Is1-.. 

Northern  1  ihio  Traction  (preferred)                                             S»  sfl 

North  Jrrie,    Mi 

Northwestern  Elevated.  Crura*-.,  (common)                                 r.  T. 

Northwestern   Elevated.  Chicago  (preferred)                                 SO  M 

Philadelphia  Rapid  Tran.it                                                          MM  t3\ 

Philadelphia  Traction                                                                 9H\  W> 

St  Lnui.  Transit  Co.  (common)   Jl 

V.uth  Side  Elevated  (Chicago)                                                       110  llil 

Southern  Ohio  Traction   T2 

Syracuse  Rapid  Tran.it      I7». 

Syracuse  Rapid  Transit  (preferred)                                                 «T.  Til 

Third  Avenue                                                                           It",  I*! 

Toledo  Railway  ft  Light                                                        Joa,  » 

Twin  City.  Minneapolis  leommon)  121', 

Cnited  Railways.  St.  Loui,  (preferred)                                        »(  «i, 

I  oiled  Railway..  St.  Louis.  4.                                                       *T"4  VJl, 

t'nioci  Traction  I  Philadeli.lna)                                                    U\  IT 

Western  Ohio  Railway   »  

New  Orlran.  Railways  Icr.mmon)                                                IJi,  IK 

Sew  Orlean.  Railway,  (preferred)                                               JH  W*| 

•  En  dividend.     '  I-a.t  sale,     (a)  Asked      (b)  Ex  rights. 

Iron  ami  Steel 

With  the  exception  of  billets,  where  the  conditions  ;ire  distinctly 
easier,  demand  continues  to  run  far  ahead  of  production  in  the 
leading  branches  of  the  iron  trade    In  basic  pig  iron  the  bulk  of 


the  order's  now  being  taken  are  on  contracts  running  well  into 
m  \t  year.  Foi  prompt  delivery  fancy  premiums  have  to  be  paid. 
The  Eastern  foundry  interests  are  coming  to  depend  more  and 
more  upon  im|nirts  of  the  foreign  material.  Meanwhile  it  is 
estimated  that  1.200.000  tons  of  steel  rails  are  already  booked  for 
next  year's  delivery,  and  an  additional  400,000  tons  will  be  carried 
over  from  this  year's.  (Quotations  are  S-M.75  for  Bessemer  pig. 
$.U  'or  steel  billets  anil       ior  steel  rails 

MeUI 

(Quotations  for  the  leading  metals  are  as  follows:  Copper, 
M  'Hi  cents;  tin,  28  cents;  lead.  4%  cents;  spelter,  5IV,  cents. 

♦♦«" 

MAIDS'.  GA  -Turk...  Anthony  &  Company,  of  Boston,  have  sold  tlie 
Macon  Consolidated  Street  Railway  Company  and  the  Metropolitan  Street 
Railway  Coiiiiony.  both  of  M  i. on.  lit  ,  to  Nashville  ami  >»s»niuli  parties. 
Ihi  sc  pi. .p<  ri»-.  have  keen  controlled  in  lloston  .inn  1VM  I  he  Con 
...liihlcd  Company  controls  the  Metropolitan  Company.  It  has  ttaO.MIO  bonds 
and  !  spick,  and  the  system  comprises  atmut  2U  mile,  uf  road.    It  1* 

Lii.lrrslo.xt  1t1.1l  pitrclL.se  price  lor  a  controlling  interest  was  in  the  neighbor- 
Ii.h-I  ..(  «..«i,i»«), 

CHICAGO,  ILL.  Metropolitan  Elevated  d.rrctors  lia.c  declared  a  semi- 
annual preferred  dividend  of  IH  per  cent,  payable  Aim.  91.  Book,  close 
An*    M  anil  reopen  Aug.  ». 

ItosfoN.  MASS- "I  he  treasurer  of  the  West  End  Street  Railway  Com- 
pany received  proposal.  Julv  SI  (or  »Sio,ijio  West  End  Street  Railway  4  per 
MM  iKin.l.  .laird  Aug.  1.  and  maturinii  Aug.  I,  1*15.   Thi.  issue  is  to 

refund  a  matured  issue  of  Mho.mio  Highland  Street  Railway  Company  .".  per 
tent  bonds.  The  award  was  made  to  Lee,  ll,Kg.n<H.n  ft  Company  al  better 
than  list.   HmIs  raniie.l  down  la  M,  and  were  eleven  in  nnmbcr. 

HUSTON.  MASS  At  a  .irrcial  meeting,  ol  the  MockhoHlcr..  held  July  S.  it 
wn*  iinammoiislr  voted  to  aiithimae  an  mcirase  in  the  caintal  »t<«k  of  the 
Proton  Elevated  Railway  C  oin|siny  from  ttli.i.m.uOO  par  value  to  $1:.. '■■>•■«! 
|ur  value,  and  an  increase  in  llie  numlvr  ..I  slarct  fr.mt  lan.m).  par  value 
Sp.l,  l<>  l,Vl....l.  par  value  Slim,  tlie  proceeds  to  he  applied  to  defraying  the 
cs.st  of  construction  anil  equipment  of  the  rood,  with  ex|icns.v  incidental  tl.et.-- 
lo.  and  to  paying  tlie  indebtedness  already  contracted  lot  that  purpose.  Gen. 
Il.l.nr.ilt  said  he  wa,  unable  10  .late  accurately  haw  mucli  money  the  road 
would  require  for  these  purposes,  hut  to  complete  what  had  already  Wen 
undertaken  by  the  company  would  lake  soniewlK-re  between  B.(i»M")  and 
fa.i.i.Ml  o,,|y  .lock holder.  o(  record  will  Ik:  allowed  to  subscribe  for  the 
new  ca|Htnl  stock. 

IIOSTON.  MASS  -  Judge  Cult  of  tile  I'nitcd  Stales  fill  ait  Court  on  July 
>  authorised  William  Odlin.  receiver,  lo  >«-ll  tlie  pi  null  of  the  Slonghioi: 
Ik  Randolph  Siren  Railway  Companr  The  road  i.  H.2  mile.  long,  the  villages 
1.1  Slouicliton  .not  K.in.lolpli  form  its  (ertniiti. 

NASHVILLE.  TENN.-The  Nashville  Railway  bondholders'  committee  ic- 
t.ntly   issued  a  statement   from   wliteh   we  take   tlse   following   fact,  ami 

figure*: 

t  apital  st.*k  (author. /..I  tji.nin.iwi)   oulManding    $r.,47«,i»«l 

first  consolidated  m.wtg.igc  5  p.-r  cent  bonds  aulhoriieil. 

Held  by  trustee  to  re.liem  underlying  bond.   

Held  in  treasury  for  future  requirement.    1.fi.l,i»«l 

Outstanding  in  hand.  ubhc   

Rcciver'.  certiticate.   

Cr.H..  earnings  f..f  six  months  en.krd   Dec    31.  I»»l   1391. M 

The  eammes  of  the  cismtsany  for  si,  months  ended  June  >nh  show  a  good 
increase  over  same  months  in  VMH.  The  comparison  by  numtlis  fiom  January 
to  May  IneluM.e.  June  mil  yet  to  band,  n  as  l.dbm.; 

(.KOSS   EARNINGS   NASHVILLE   RAILWAY.   JANl'ARY  TO  MAY. 
im.  INCLUSIVE 

1901  151X2 

Janiury   t&T.'XI.n       l«t,2.«i  K4 

lebrnary   SOSStj",        SlWiW  11 

March    5».'M.»«        ft.TTl  IK 

April    511.109.15  rf..22T.S7 

May    63.MW  I»  7«.s».(B 

Hambletun  ft  Company,  of  Italtimore,  in  comnH-nting  on  these  figures,  say 
".he  company,  we  estimate,  earned  in  gr.^s  foe  the  year  ended  June 

30,  19HC!  

"Estimating  the  operating  expenses  at  55  per  cent   

"Estimated  net  earning*   

"Interest  on   underlying  bonds    I14».<C0 

"Interest  ,.n  receiver",  ccrt.tvcatcs    jii.doo 

"Taxes  (aluio.mally  Urge)    TK,7I« 

"Interest  on  t2.3iai.mwi  consolidated  mortgage  5»...   115.1*0 

St&.r:* 

"Estimated  surplus    *15.2l(l 

"We  do  not  s«e  wily  these  est.l.l.it.- .  should  not  Ik-  readied.  The  money  re 
eciveil  from  the  "ale  ol  receiver',  cetliliralcs  i.  laring  .pent  in  Ivltenncnt.  and 
improvements,  which,  when  completed,  will  add  largely  to  the  earning  ca 

pae.ll    ,.l    thi  im  it,       I  lie    .11  Hide   of   the  fir.-   authorities  is   said   t-i  l«r 

leien.lly,  an.1  I  erilnrt.on  of  la.e-  and  llie  granting  of  new  privilege,  are  as- 
sured.   II  l.-k-  as  if  the  Nashville  Railway  Company  will  s.>.m  be  out  of  it. 
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Mr.  Edison's  Prediction 

At  the  recent  opening  oi  the  Copenhagen  Exhibition,  a  letter 
was  made  public  frottt  Thomas  A,  Filisoii  on  the  future  ol  elec- 
tric traction.  Mr  Kdismi  was  asked  as  to  his  opinions  concern- 
ing electric  traction  and  aerial  navigation,  and  replied  as  follows: 
"I  believe  that  within  thirty  years  nearly  all  railways  will  discartl 
steam  locomotives  and  adopt  electric  motors,  and  that  the  electnc 
automobilc  will  displace  the  horse  almost  entirely.  In  the  pres 
cnt  state  of  science,  there  arc  no  known  lads  by  which  one  could 
predict  any  commercial  iuturc  lor  aeml  navigation." 

This  seems  at  present  a  very  bold  prediction,  but  it  is  no  more 
than  if  Mr.  Edison,  fifteen  years  ago,  had  said  that  05  per  cent 
of  the  street  railways  in  the  country  within  the  same  space  of 
time  would  be  in  operation  by  electriety,  yet  this  has  come  about 
within  a  hali  of  three  decades. 

Block  Signal  Systems  lor  Electric  Railways 

Several  bad  accidents  which  have  occurred  on  electric  railways 
during  the  past  three  or  tour  weeks  have  called  attention  to  the 
demand  for  reliable  block  signals  on  electric  railways,  and  a 
Correspondent  in  this  issue  suggests  that  the  '"staff"  signal  sys- 
tem, which  is  employed  on  steam  railroads,  is  well  adapted  to 
electric  railway  operation.  This  is  a  very  old  system  and  con- 
sists, in  its  simplest  form,  in  making  the  engineer  of  the  loco- 
motive, when  leaving  a  turnout,  carry  with  him  a  short  staff, 
which  gives  him  control  of  that  section,  as  no  other  train  is  al- 
lowed to  enter  the  section  without  this  passport  to  it.  The  en- 
gineer leaves  the  staff  at  the  next  turnout  to  be  taken  back  to  the 
first  turnout  by  the  first  train  coming  in  the  opposite  direction 
Modifications  in  the  system  have  been  made  so  that  trains  do  not 
have  to  pass  alternately  in  one  direction  and  the  oilier,  by  pro 
(riding  several  staff's  at  each  etui  of  the  section  and  an  electrical 
connection  between  the  two  turnouts  by  which  the  removal 
of  a  staff  in  the  signal  box  at  either  end  locks  the  box  We 
are  aware  that  the  system  is  in  use  upon  a  great  many  sleam 
roads,  but  we  must  confess  (hat  it  does  not  appear  superior  to 
the  usual  method  ol  signalling  with  lights,  as  it  requires  a  stop 
at  the  turnout,  and  certainly  as  much  delay,  if  not  more,  than 
with  the  usual  electric  system.  As  we  have  already  pointed  out 
editorially,  the  electric  railway  is  at  a  disadvantage  in  some  re- 
spects with  the  steam  railroad  when  it  comes  to  the  introduction 
of  a  block  signal  system,  because  on  the  latter  the  rails  can  easily 
be  insulated  from  each  other,  so  far  as  the  voltage  of  a  low  prim- 
ary batter)  is  concerned.  This  fact  can  be  utilized  in  a  block 
signal  system,  so  that  the  passing  of  a  train  over  the  track  can 
be  used  to  short  circuit  the  rails  through  the  car  axles  and  thus 
operate  the  block  signal  apparatus.  On  the  other  hand,  the  elec- 
tric railway  has  an  advantage  over  the  steam  railroad  through 
the  fact  that  a  500  volt  circuit  is  always  available,  and  this  cur- 
rent can  In-  employed  for  signalling  purposes  in  a  way  not  possible 
on  the  steam  railroads.  We  do  not  claim,  by  this,  that  any  »r  all 
of  the  present  methods  of  block  signalling  in  use  on  electric 
railways  are  perfect,  but  we  do  believe  that  the  greatest  factor  in 
any  system  of  this  kind  is  the  carefulness  of  the  employees,  and 
the  maintenance  of  an  intelligent  set  of  rules  for  the  manipulation 
and  use  of  the  safely  appliances.  Thus,  the  incident  mentioned 
by  the  eorres|M»tident  oi  the  motorman  or  conductor  on  the  road 
observed  by  him  delegating  the  work  of  changing  the  signals  to 
a  passenger  on  the  car  who  happened  to  be  his  friend,  was.  of 
course,  a  gro«s  infraction  of  discipline.  On  the  other  hand,  the 
danger  of  signals  being  tampered  with  by  unauthorized  persons, 
we  believe,  is  very  remote  In  the  first  place,  in  any  system  de- 
pending upon  the  hand  manipulation  of  the  signals,  the  boxes 
usually  are.  or  should  be.  locked  SO  that  no  one  hut  the  person 
having  the  key  can  open  them:  again,  any  unauthorized  change 
of  signals  of  this  kind  in  most  States  is  a  sevete  penal  offense,  as 
it  should  be.  and  we  have  never  heard  of  a  case  of  signals  of  this 
kind  being  mis-set.  It  might  be  said  that  mischievous  or  crim- 
inally inclined  person*  have  an  ample  opportunity  for  changn.g 
the  signals  without  being  observed,  as  the  signal  boxes  arc  often 
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in  parts  ot  the  country  when-  >uch  acts  could  not  be  detected,  but 
there  is  the  same  danger  that  persons  of  this  character  could 
cause  as  much  damage  by  placing  tics  or  other  obstructions  on 
the  track,  and  thrre  is  but  little  more  opportunity  for  doing  one 
than  the  other. 

•  »  ♦ 

Another  example  of  the  importance  of  having  some  reliable 
tern  of  block  signalling  on  high-speed  interurban  electric  railways 
was  shown  la-t  month,  by  a  very  bad  head-on  collision  on  the  new 
third-rail  electric  railway  extending  from  Milan.  Italy,  to  I'orto 
Ceresio.  This  line,  which  was  formerly  operated  by  »leam,  ex- 
tends from  Milan  north  to  Lake  Lugano,  and  is  equipped  with  the 
third-rail  electric  system.  The  line,  which  is  about  .10  miles  in 
length,  carric-..  at  this  time  of  the  year,  a  very  large  traffic  of 
excursionist*  to  the  Italian  lakes  li  it  »lsC  rerj  poptllai  writ) 
many  of  the  business  nun  of  Milan,  who,  to  escape  the  hot  nights 
in  that  city,  have  built  country  residences  ah  ng  the  beautiful  shores 
of  Lake  Lugano,  and  who  use  the  line  every  morning  and  evening 
in  going  to  and  from  their  places  of  business.  The  precautions 
against  accidents  have  seemingly  been  fairly  good,  in  that  the  trains 
arc  despatched  from  regular  turnouts  by  employees  of  the  com- 
pany, and  no  train  is  allowed  to  proceed  beyond  a  turnout  without 
special  orders.  The  accident  in  question,  however,  indicates  that 
any  system  of  this  kind  which  depends  upon  human  judgment  is 
fallible.  The  Station  master  at  Porto  Ceresio.  finding  thai  the  train 
which  was  due  at  that  point  at  a  certain  time  was  late,  assumed 
that  he  could  stop  it  at  the  preceding  turnout,  at  Biasuschio,  and 
telegraphed  to  the  station  master  at  that  point  to  hold  the  train 
there.  Then  without  waiting  for  an  answer  he  ordered  the  train 
at  his  station  to  proceed  The  north  tram,  however,  had  left 
Biasuschio  before  the  receipt  of  the  telegram,  and  the  result  was 
a  bad  collision  between  the  turnouts,  in  which  two  passengers  were 
killed  and  thirteen  were  badly  wounded  Un  fort  mutely,  it  did  not 
occur  to  cither  of  the  despatchcr*  after  the  trains  had  left  their 
stations  and  they  knew  that  an  accident  was  almost  inevitable  to 
switch  off  the  current  from  the  third-rail.  This,  of  course,  would 
have  brought  Imth  trains  to  a  stop,  and  the  engineers  of  both  could 
have  been  notified  of  the  condition  of  affairs.  This  possibility  of 
the  control  over  a  train  after  it  has  left  the  station  is  one  great 
safeguard  in  electric  railway  operation,  although  in  this  particular 
case  no  advantage  was  taken  of  it. 

The  Mediterranean  Railway  Company,  which  is  the  owner  of  the 
Milan- Porto  Ceresio  line,  is  now  planning  to  introduce  some  system 
■  it  automatic  block  signalling  which  will  prevent  a  recurrence  of 
any  accident  oi  thil  kind,  a  step  which  should  have  Ik-cii  taken 
before. 

New  York's  Transportation  Facilities 

Mayor  Low's  letter  upon  the  transportation  needs  of  New  York, 
which  we  published  last  week,  is  attracting  much  attention,  a*  it  is 
generally  accepted  as  an  official  outline  id  the  policy  which  the 
present  city  administration  will  pursue.  The  fact  that  the  Mayor 
is  a  member  id  the  Rapid  Transit  Commission  lends  additional 
weight  to  this  utterance:  his  position  and  powers,  moreover,  will 
enable  him  to  exert  more  influence  in  directing  legislation  ti|M»n 
(his  subject  than  any  Other  Individual  engaged  in  the  solution 
of  these  grave  problems.  It  is  gtatifying.  therefore,  to  find  evi- 
dences at  c\cry  step  ot  careful  ami  intelligent  study  of  the  subject. 
The  Mayor  appreciates  fully  the  importance  of  the  part  which  the 
transportation  companies  are  playing  in  the  development  of  the 
commercial  interests  of  the  city,  and  is  evidently  eager  to  afford 
them  every  opportunity  of  extending  their  sphere  of  influence. 

•  *  • 

Naturally,  the  first  point  taken  under  CTMfilk  ration  is  the  in  n- 
sity  for  relieving  the  congestion  of  tratii.  between  Manhattan  and 
Brooklyn.  All  plans  providing  merely  for  temporary  relief  arc 
put  aside  Whatever  i«  now  done  mtiM  eventually  form  a  part  of 
the  comprehensive  plan  which  will  ultimately  secure  complete 
unification  of  ihe  several  boroughs.    It  i'  proposed,  first  of  all. 
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to  rebuild  the  suspended  structure  of  Brooklyn  Bridge,  50  as  to 
adapt  it  to  the  largest  possible  u»e  as  a  railroad  thoroughiare. 
This  would  enable  the  operation  oi  six-car  trains  instead  of  four, 
and  at  once  increase  the  train  capacity  50  [>cr  cent.  Admitting  that 
the  moving  sidewalk,  which  has  been  advocated  so  persistently 
by  the  present  Bridge  Commission**,  would  double  the  present 
carry  ing  capacity  of  the  bridge,  the  plan  is  condemned  by  the  fact 
that  it  would  be  a  makeshift  at  best,  and  could  not  become  a 
part  of  the  completed  system  The  time  and  money  spent  in  such 
a  scheme  would,  therefore,  be  wasted,  and  would  really  entail 
nirthcr  delay  and  additional  expense  in  accomplishing  the  great 
permanent  improvement  which  is  now  recognized  as  necessary  to 
the  future  growth  of  the  city.  We  cannot  agree,  however,  with  the 
Mayor's  view  that  the  southern  connection,  leading  from  the 
bridge  to  the  financial  district  of  Manhattan,  can  wait.  Such  delay 
would  be  an  injustice  to  the  great  army  of  Brooklynites  whose 
business  brings  them  every  day  to  the  lower  end  of  Manhattan. 
Everything  possible  should  be  done  to  relieve  the  present  con- 
ditions, and  the  plans  proposed  by  Mr.  Parsons  to  solve  thia 
problem  ought  to  be  taken  under  consideration  at  once.  The 
recommendations  concerning  the  new  Williamsburg  Bridge  and 
Blackwcll's  Island  Bridge  are  along  the  lines  proposed  in  Mr. 
Parsons'  plan  and  are  generally  approved. 

•  •  • 

Th<  need*  of  the  northern  section  of  the  city  form  the  subject 
of  an  interesting  discussion,  particularly  that  portion  dealing 
seitn  the  service  of  the  New  York  Central.  The  company"*  as- 
surance  that  it  will  co-operate  with  the  city  in  establishing  points 
north  of  the  Harlem  River  where  passengers  can  change  from 
the  suburban  trains  to  the  subway  ami  elevated  lines  is  certainly  a 
valuable  advantage  and  ought  to  assist  materially  in  securing  a 
practical  solution  oi  one  of  the  greatest  problems  that  has  con- 
fronted the  Rapid  Transit  Commission.  It  is  pointed  out  that  it 
will  not  Ik-  necessary  for  the  railroad  company  to  secure  additional 
powers  from  the  Legislature  to  carry  out  these  plans,  and  this 
removes  an  obstacle  which  might  cause  serious  delay. 

an« 

The  last  recoinnicmlation  deal*  with  the  subject  oi  increased 
facilities  along  the  river  front  on  the  West  Side,  and  does  not  seem 
practicable  at  this  time.  We  doubt  the  wisdom  of  introducing  an 
li  fill  inti  tin  ■  di-.-rsM.,,!  that  .-anm.t  fail  to  arouse  opposition, 
especially  as  it  involves  the  handling  of  freight  as  well  as  passenger 
traffic.  The  volume  of  business  that  could  be  cared  for  by  the 
plan  proposed  would  be  only  a  small  percentage  of  that  handled 
upon  the  river,  and  there-  is,  moreover,  no  pressing  demand  (or 
such  a  service  It  seems  to  us  in  consideration  of  these  facts 
that  it  would  be  much  wiser  for  the  Commission  to  deal  simply 
with  the  question  of  furnishing  adequate  transportation  facilities 
(01  passengers. 

Regulation  ol  Street  Railways 

The  sentiment  favorable  to  placing  street  railways  under  State 
regulation  is  growing  in  many  sections  where  trolley  lines  are  no 
longer  restricted  to  local  traffic  but  have  extended  their  field  of 
operation  to  neighboring  cities  The  strongest  objection  that  has 
Ken  urged  against  this  plan  is  that  it  is  a  serious  invasion  of  the 
administrative  powers  of  local  authorities,  but  the  force  of  this 
argument  is  Ics-mcd  somewhat  hy  the  fact  that  the  service  now 
performed  by  electric  railways  is  more  in  the  nature  of  that  which 
the  steam  roads  are  giving,  and  by  the  consideration  that  a  mu- 
nicipality should  not  be  permitted  to  regulate  a  system  when  the 
city  may  form  only  a  part  of  the  territory  served  The  change  is  ad- 
vocated, in  many  casts,  as,  for  instance,  in  Massachusetts,  when 
Governor  Crane's  bill  was  under  consideration,  on  the  ground  thai 
local  authorities  are  no  longer  to  lie  trusted  to  regulate  the  trans 
portation  hnsmeas.  because  it  has  outgrown  the  scope  of  municipal 
jurisdiction. 

Before  the  introduction  of  electricity  street  car  system*  were 
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almost  entirely  local  in  their  character,  but  the  displacement  of 
horse*  by  electricity  has  revolutionized  methods,  and  now  many 
street  car  companies  operate  in  the  municipal  areas  of  a  dozen  or 
more  cities  and  towns.   For  services  of  this  kind  it  is  essential  tint 
regulations  should  be  adopted  in  many  respects  different  from  lho.»c 
which  obtained  in  former  times.   There  was  no  need  ten  or  fifteen 
years  ago  for  State  Railroad  Commissioners  to  concern  themselves 
with  the  question  of  street  railway  location*,  for  the  reason  that 
it  was  distinctly  a  local  subject,  and  local  interests  could  be  de- 
pended upon  to  secure  adequate  service.    If  the  restrictions  im- 
posed upon  a  street  railway  company  by  the  local  authorities  were 
such  that  the  efficiency  of  the  service  was  materially  impaired, 
public  opinion  could  be  counted  upon  to  correct  in  time  such  mis- 
takes of  this  character  as  might  occur     Now,  the  danger  seems 
to  be  that  the  local  authorities  might  enact  restrictions  that  would 
affect  not  only  their  municipality,  but  an  entire  State.   Public  policy 
requires  that  local  authorities  shall  not  be  permitted  to  interfere 
with  the  general  well-being,  and  it  is  recognized  that  it  would  K 
dangerous  to  vest  such  power  in  the  hands  oi  irr< sponsible  boards 
It  is  pointed  out,  for  instance,  that  an  eleclric  railway  may  be 
planned  to  run  through  several  independent  municipalities,  where 
the  service  may  be  of  great  advantage  to  the  majority;  yet  in  the 
case  of  one  or  two,  immediate  advantages  in  the  way  oi  transporta- 
tion facilities  may  not  be  so  evident,  though  there  is  little  or  no 
disadvantage  in  granting  the  interested  company  the  location  thai 
it  desires.  But  because  the  route  is  to  be  of  manifest  advantage  to 
other  communities,  and  is  not  immediately  demanded  by  the  people 
of  one  of  the  towns  through  which  it  passes,  the  board  of  that  place 
i  nsiders  itself  justified  in  withholding  approval  of  a  location  until 
a  number  of  conditions  have  Iwen  accepted  by  the  petitioning  com- 
pany.  We  have  in  mind  one  project  where  an  eleclric  railway  was 
planned  to  extend  through  several  small  places,  and  a  few  larger 
ones,  and  the  builders  were  met  with  many  demands  on  the  part 
of  the  local  authorities,  many  of  which  were  simply  absurd.  It 
must,  for  example,  widen  and  pave  at  its  own  expense  the  street 
in  which  its  tracks  were  to  be  laid;  it  must  keep  the  roadway 
sprinkled  and  in  repair;  must  light  it  at  night  and  remove  the  snow 
from  it  in  winter;  it  must  carry  the  school  children  of  the  town 
cither  at  a  reduced  fare  or  without  charge.    In  this  way  financial 
burdens  would  be  imposed  greatly  exceeding  any  possible  return 
that  could  be  obtained  from  the  town  itself,  and  some  other  com- 
munity on  the  line  would  have  to  pay  the  bill. 

Another  consideration  for  established  companies  is  possible  inter 
ference  where  local  authorities  are  empowered  to  revoke  franchises 
A  wave  of  so-called  reform  is  liable  to  sweep  over  any  community 
and  leave  its  institutions  in  badly  crippled  condition  when  the 
aldermen  or  trustees  are  left  to  their  own  sweet  will,  and  there  is 
nothing  to  prevent  them  from  indulging  in  a  destructive  warfare 
upon  corporations.  In  the  case  of  an  electric  railway,  for  instance, 
having  a  continuous  line  running  through  several  towns,  it  might 
at  any  time  have  its  service  cut  in  two  by  a  revocation  of  its  fran- 
chise in  one  of  the  midway  towns  until  it  would  consent  to  make 
liberal  donations  in  the  way  of  public  improvements. 

These  arc  some  of  the  considerations  that  must  influence  cor- 
porations and  communities  in  considering  proposed  legislation  of 
this  kind,  providing  for  placing  supervisory  powers  in  the  hands 
of  State  boards,  instead  of  local  officials.  In  some  places  very 
strong  objections  have  been  urged  against  such  measures,  as  for 
instance,  in  Chicago;  but  on  the  whole  the  sentiment  seems  to  be 
growing  more  and  more  favorable  as  the  electric  railways  expand 
and  the  benefits  of  intcrurban  systems  become  m.  re  apparent 

Tie  Mralcipil  Ownership  Hereiy 

Xo  civic  subject  has  been  more  acrimoniously  debated  than 
this  matter  of  the  municipal  ownership  of  public  utilities,  and 
none,  to  our  knowledge,  less  fruitfully     Both  sides  of  the  qucs 
tion  have  legitimate  arguments  in  their  support,  but  in  point  of 
fact  these  have  generally  cut  precious  little  figure  in  the  discus- 


sion, which  ha»  usually  turned  to  mutual  abuse  aril  misstatement. 
The  end  has  been  as  futile  as  when  Predestination  and  Free  Will 
stormed  in  theological  circles  a  century  and  a  half  ago     It  is 

 Hess  !,.  saj  thai  wc  have  consistently  Upheld  tb.   Hipei  wit] 

of  wise  and  well-regulated  private  ownership,  but  we  must  own 
that  we  occasional!)'  smile  at  some  of  the  stock  reasons  adduced 
in  its  favor,  as  well  as  at  some  of  those  advanced  by  the  municipal 
sortuli-.:.  Their  -II  standhv  :-  ilu  success  o(  municipal  street 
building,  waterworks  and  the  like,  and  they  raise  a  querulous  cry 
of  triumph  over  these,  and  demand  why  municipal  gas  and  electric 
lighting  and  street  railways  should  not  be  equally  successful.  To 
which  is  promptly  made  the  retort  discourteous,  by  proving  with 
a  deftly  marshalled  array  of  statistics,  that  as  a  matter  of  experi- 
ence municipal  gas  and  electric  works,  when  the  accounts  arc 
rigorously  overhauled,  never  do  pay  and  that  is  the  end  of  it. 
That  muniei|>al  ownership  and  operation  of  waterworks  pays,  and 
would  be  necessary  even  ii  it  did  not  pay,  on  the  score  of  public 
health,  cannot  he  doubted  The  same  is  the  case  with  the  main- 
tenance ol  the  streets,  for  however  corrupt  the  public  works  de- 
partment may  be  it  can  be  reached  via  the  ballot-box  Willi  reason- 
able promptness,  while  under  our  present  judicial  procedure  an 
unwilling  corporation  can  not  be  forced  M  ii  tnythinfl  urithonl 
the  expenditure  of  years  and  thousands. 

Those  who  argue  about  gas  and  electric  lighting  ami  street 
railways,  however,  arc  generally  heedless  of  the  fact  thai  these 
public  utilities  differ  very  widely  from  streets  and  waterworks  in 
two  important  particulars  First,  ihe  former  are.  however  de- 
sirable, to  a  certain  extent,  luxuries.  In  other  words,  they  arc 
not  necessary,  irrespective  of  whether  they  pay  or  not,  as  when 
public  health  and  safety  are  involved  And.  second,  they  differ 
very  widely  from  street  and  waterworks  in  that  they  require  a 
considerably  larger  proportion  of  skilled  labor.  Now,  in  a  street 
cleaning  gang  it  nukes  no  difference  whether  the  component 
heelers  are  oi  one  political  party  or  the  other  The  strenuous 
efforts  of  the  foreman  will,  in  either  case,  shake  them  into  tolera 
hie  clhiuncy  within  a  few  days  But  the  higher  in  the  scale  of 
lalN.r  one  goes  the  greater  the  difference  lietwecn  bad  and  good 
workmen,  and  the  more  serious  the  results  of  inexperience  and 
inefficiency. 

Hence,  one  may  saiely  lay  down  the  general  principle  that, 
under  existing  political  conditions,  the  less  skilled  labor  required 
on  any  municipal  work,  the  better  the  relative  efficiency  attain 
abb  t)f  course,  we  assume  here  the  usual  irank  venality  and  tin 
scrupulousness  that  is  a  normal  characteristic  of  municipal  poli- 
tics. The  less  difficult  and  etsbofltC  the  work  undertaken,  the 
less  chance  for  the  gang  to  cover  pickings  and  stealings,  and  the 
less  mischief  will  be  done  by  lack  of  skill.  Here  is.  at  once,  a  per- 
fectly simple  and  adequate  reason  for  the  great  and  real  practical 
difference  between  municipal  waterworks  and  municipal  tramway 
Operation,  or  even  municipal  lighting.  The  former  involves  no 
large  amount  of  skilled  labor,  and  bad  work  is  its  own  ev  idence, 
while  the  latter  calls  for  a  picked  body  of  men.  carefully  trained. 
111  order  to  insure  cither  good  returns  or  the  safety  of  the  passen- 
gers. The  kind  of  gang  we  should  get  upon  an  American  munici- 
pal tramway  system,  under  existing  political  conditions,  can  better 
be  imagined  than  described,  and  if  our  dear  theoretical  friends— 
the  reformers— really  want  to  make  municipal  ownership  a  thing 
to  be  tolerated  even  in  hypothesis  they  will  have  to  begin  by  re- 
forming municipal  politics.  When  they  have  done  this  they  can 
fairly  ask  [or  a  hearing  on  the  merits  of  the  case,  and  not  until 
then.  It  is  little  use  in  involving  civil  service  methods  as  a 
panacea,  for  in  spite  of  indubitable  merits  in  theory,  in  practice 
they  too  often  act  as  a  shield  for  inefficient  mediocrity,  and  good 
or  bad  they  arc  about  as  difficult  to  secure  as  is  political  purity 
in  general.  All  things  considered,  it  is  a  vast  wonder  that  munici- 
pal lighting  plants  have  even  come  within  hailing  distance  of 
success,  and  Heaven  help  the  city  that  tries  municipal  tramways 
It  is  a  beautiful  thing  for  doctrinaires  to  chortle  about,  but  in  the 
concrete  it  would  be  a  nightmare: 
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Transportation  Exhibits' 'at 
St.  Louis 


The  plan  for  tlx  iraispnrtMioA  di- 
vision of  exhibits  of  the  St.  Louis 

World's  Fair  has  been  approved,  and 

is  presented  herewith.    The  huilding 

will  be  I  .(on  ft.  long  and  M>J  ft.  wide. 

The  cut  shows  the  arrangement  01 

tracks,  by  which  cars  and  locomotive* 

can  be  hauled  into  the  building  ami 

exhibited  under  conditions  which  will 

give  those  inlrreiled  in  the  depart  - 

nient  an  apportunity  to  judge  of  their 

rc-pective  merits  and  general  appear 

ance    A  main  aisle  extends  through 

the  center  of  the  biiiblnig,  .ft  ft.  wide. 

and  another  aisle  about  half  the  width 

Cru**ei  through  the  middle  of  the 

structure.     It  will  be  noticed  that 

"Railways"  arc  given  the  most  con 

spicuou*  position,  facing  the  main 

aisle  throughout  the  entire  extent  on 

both  side<.  and  occupying  altogether 

about  two-thirds  of  the  available  floor 

space.  Back  of  these  exhibits  on  each 

side  arc  others,  including  vehicles  not 

of  the  railway  class  and  marine  appa- 
ratus.   The  railway  tracks  will  enter 

both  ends  of  the  building,  and  there 

will  be  ample  facilities  for  handling 

exhibits  of  every  class.  The  electri- 
cal features  of  the  exhibit  will  be 

included  among  railway-.,  but  it  is 

hoped  that  the  management  will  also 
make  provision  for  operating  niiMlern 
rtectric  street  cars  on  the  grounds 
outside  of  the  building 

The  general  plan  of  the  building  is 
rectangular.  There  will  be  no  court. 
The  distinguishing  feature  is  the 
massing  of  the  three  entrance  ways 
so  that  they  will  form  an  arcade,  and 
this  feature  will  be  repealed  along 
four  sides  of  the  structure.  The 
three  arched  entrance  ways  will  take 
up  almost  the  entire  facade  on  the 
cast  and  west  sides.  On  the  north 
and  south  sides  these  arcade  en- 
trance ways  are  to  be  placed  in  the 
center. 

This  huilding  will  occupy  the  ex- 
treme northwest  comer  of  the 
grounds.  It  is  the  most  expansive 
structure  yet  designed  for  the  Ex- 
position, and  when  all  the  buildings 
are  up  it  will  be  exceeded  in  size 
only  by  the  palatial  Agricultural 
Building.  The  east  and  west  fronts 
will  have  three  magnificent  arches, 
which  will  comprise  more  than  half 
of  the  entire  facade.  Kaeh  of  these 
arched  openings  will  be  64  ft.  wide 
and  St  ft.  high.  Through  these 
archways  fourteen  permanent  rail- 
mad  tracks  will  be  laid  from  one  end 
of  the  building  to  the  other.  At  the 
sides  of  the-r  three  openings  the 
projecting  angles  will  be  accentuated 
by  tower  or  pylon  effect,  reaching  to 
a  height  of  150  ft.  to  the  hasc  of  the 
crowning  statue.  On  the  north  and 
south  fronts  the  architect  has  deemed 
it  well  to  repeat  the  three  massive 
archways,  which  will  form  the  center 
feature  of  smaller  fronts.  This  treat- 
ment is  intended  to  break  the  un- 
wieldy facade  of  |jm  ft.  On  the 
north  and  south  fronts  the  pylon 
feature  will  he  omitted,  but  massive 

rlankmg  these -three  open.ngs  on  the  long  fronts  will  he  great 
rows  of  magnificent  w.in,low  ,      wkk  a,  ,h  >  aro1uv;lv,  Kl/onK 


will  visitor*  be  admitted  through  the  twelve  huge  portals,  but  sub- 
sidiary entrances  will  be  provided  at  frcnucnt  intervals  in  the  re- 
maining stretch  of  trails.   Over  each  of  the  big  archw  ays  will  be  a 
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lofty  curve,  which  supplies  a  background  l»r  the  arrhiii  cuiral 
natures. 

The  statuary  will  he  placed  in  iroiil  ami  at  the  bww  of  the  main 
piers  at  the  sides  of  the  grand  openings.  This  afford*  sixteen 
group*,  which  will  illustrate  Transportation  in  all  it*  phases  a> 
well  as  the  progress  made  by  the  United  States  m  this  science. 
There  will  also  he  four  groups  of  statuary  surrounding  the  lour 
pylons,  placed  at  the  east  and  west  fronts.  The  architect  has 
stihdtied  the  use  of  sculpture  in  the  building,  depending  mi  mass 
effects  and  on  the  grouping  of  masses;  that  is,  on  architecture 
rather  than  on  tawdry  decorations.  The  entire  width  of  the  build 
ing  is  spanned  by  five  well  designed  imilorm  trusses.  Special 
endeavor  has  been  made  to  afford  plenty  of  illumination  by  day 
without  the  use  of  skylights.  Light  will  he  introduced  through  the 
monitor  windows  over  each  span  of  the  five  tm-H-s. 

The  building  will  contain  about  tour  miles  of  standard  gagi 
railroad  track.  Even  with  this  immense  trackage  two  entire 
bents  of  the  building  are  left  free  of  rail*,  to  afford  an  exbilrt 
-pare  of  ^70.000  so.  ft. 



Shifting  Elevated  Tracks  at  Chicago 

The  Metropolitan  West  Side  Elevated  Railway  Company,  of 
Chicago,  ha*  recently  extended  its  Garfield  I'ark  branch  from 
Forty-Eighth  Avenue  to  Fifty -Second  Avenue.  The  structure  f"r 
that  distance  is  an  incline,  landing  passengers  at  a  >tatj<m  on  the 
surface  at  Fifty-Second  Avenue,  where  a  transfer  dc|M>t  and  ter- 
minals have  liecu  built  for  connection  with  the  Aurora.  Flgin  & 
Chicago  Railway,  which  terminates  at  that  point. 

The.  incline  structure  proper  i*  alxmt  ix'ii  ft  long  front  Forty* 
I'lghth  Avenue  to  Fiftieth  Avenue.  When  the  siiiiiiure  was  lir*l 
built  the  company  could  not  buy  a  certain  piece  of  property  which 
was  directly  in  a  straight  line  between  the  present  Foriv-Kighth 
\\cmic  terminus  and  the  future  terminal  at  r'lity -Second  Avenue 
As  the  Aurora.  Klgin  &•  Chicago  Railway  was  Hearing  completion, 
the  structure  was  built  around  the  property  which  was  obstructing 


penitently,  The  method  of  procedure  can  he  seen  from  the  views 
herewith.  'Die  columns  are  jacked  tip  ami  slid  along  on  T-rails 
siipporml  011  false  work.  A  Chicago  house  moving  company  ha* 
the  contract  for  the  tmniltg,  as  the  method*  Bscs]  and  tool*  rc- 


METHOD  OF  MOVING  STRUCTURE 


GENERAL  VIEW  OF  ELEVATED  STRUCTURE 


the  right  of  way,  but  this  was  done  with  a  view  to  straightening 
the  road  as  toon  as  the  properly  could  be  condemned 

Before  the  incline  was  ready  for  operation  the  property  was 
secured,  and  the  accompanying  engraving  show!  the  work  'if  mot 
ing  the  structure  in  progress.    One  straight  section,  tooo  ft.  long, 
is  being  moved  in  one  piece.    At  the  ends  where  there  were  curves, 
of  course,  short  sections  had  to  he  detached  and  moved  inde- 


ntured are  similar  to  those  used  in  moving  large  hou*es.  Of 
course,  structural  ironworkers  arc  needed  for  disconnecting  and 
joining  the  structure  at  the  ends.  The  work  was  pushed  night  and 
day,  and  clusters  of  incandescent  lamps  on  stakes,  together  with 
the  necessary  wires,  formed  a  fence  around.  W.  S.  Mendcn.  chief 
engineer  of  the  Metropolitan  West  aide  Elevated  Railway,  super- 
vised the  undertaking. 
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At  the  lower  end  of  the  incline  structure  the  tracks  enter  a 
fenced-in  terminal  yard  in  which  will  be  not  only  the  transfer  and 


the  wuy  of  decorative  effect*  were  utilized  on  some  of  the  systems, 
and  some  very  tasteful  displays  were  produced.  Through  the  cour- 


METHOD  OF  MOVING  STRUCTURE 


terminal  depot  but  shops  and  storage  tracks  for  the  Garfield  Park 
division  of  the  road. 


Decorative  Effects  at  Manchester 


Many  01  the  tramway  companies  of  Great  Britain  and  the  citv 
corporations  which  operate  electric  railways  made  elaborate  ar- 
rangements for  utilizing  their  trolley  systems  in  the  celebrations 
which  were  to  be  held  throughout  England,  June  26  and  27,  at  the 
time  of  the  coronation  of  the  King.  Owing  to  the  unfortunate 
and  unexpected  illness  of  Kdward  VII.,  the  festivities  throughout 
the  kingdom  were  partially  abandoned,  but  the  news  in  regard  to 


tcsy  of  J.  H.  F.  Bale,  resident  tramways  engineer  of  the  Manchester 
Corporation,  views  of  two  of  the  features  prepared  by  that  com- 
pany for  the  coronation  celebrations  are  presented  herewith.  The 
first  one  of  these  is  a  handsome,  double-deck  car  carrying  6ou 
lamps.  These  were  green,  white  and  red  in  color,  and  arranged  to 
show  a  coronet  and  spell  "Long  live  the  King."  The  top  seats 
were  left  for  a  brass  band,  so  that  the  car  could  make  a  tour  of 
the  principal  streets. 

The  second  illustration  shows  an  attractive  illuminated  sign  in 
the  form  of  a  trolley  car  of  full  site,  which  was  hung  on  the  front 
of  the  company's  offices  on  Piccadilly.  The  sign  contained  400 
lamps.   This  method  of  decorating  which,  as  far  as  is  known,  is 


ILLUMINATED  CAR,  MANCHESTER 

His  Majesty's  condition,  on  June  20,  wal  so  favorable  thai,  at  llic 
express  desire  of  the  royal  patient,  many  of  the  more  i|iiict  evi- 
dences of  loyalty  which  his  subjects  hail  arranged  were  carried  out 
according  to  the  programme. 

Although  the  advint  of  the  trolley  into  Great  Britain  on  a  con- 
siderable scale  is  of  cowparaireely  recoil  date,  the  possibilities  itt 


OUTLINE  OF  CAP  FOR  DECORATIVK  EFFECT 

ordinal  with  Mr.  t5alc,  was  most  effective  and  attracted  wide  at- 
tention. 

It  is  interesting  to  note,  in  this  connection,  that  illuminated  trot- 
ley  cars  were  also  prepared  by  the  Liverpool  Corporation  Tram- 
ways, the  Glasgow  Corporation  Tramways,  and  others,  and  evoked 
a  great  deal  of  admiration  in  their  trips  through  these  several  cities. 
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In  the  last  issue  of  this  paper  a  report  was  published  of  the 
proceedings  of  the  above  association  during  the  first  two  days  of 
its  convention  in  London  last  month.  A  report  o!  the  proceed- 
ings during  the  two  final  days  follows: 

TH  L'RSDAYj  JULY  3 

Mr.  John  Young,  general  manager  of  tlie  Glasgow  Corporation 
Tramways,  was  invited  to  preside  at  the  meeting  on  July  3,  and 
accepted.  The  chairman,  who  was  well  received,  m  a  short  opening 
address,  said  he  had  a  very  high  honor  that  morning  that  he  did 
not  expect.  He  had  been  asked  to  take  the  chair  for  a  few  minutes 
before  going  to  another  meeting,  and  he  did  si'  with  great  plea , lire 
He  had  been  asked  to  address  a  lew  words  !<•  the  delegates,  and  as 
a  tramway  man  he  was,  like  e\  cry  other  tramway  man.  glad  to  wel- 
come any  gentleman  to  London  or  to  tin-  country  who  was  either 
willing  to  give  or  to  receive  information  on  tramway  matters,  lie 
was  specially  delighted,  as  a  tramway  man  from  Glasgow,  which 
was  a  remote  place  in  the  northern  part  of  this  island,  to  be  prcs- 
<nt,  and  to  welcome  tramway  men  from  all  parts  of  Europe,  He 
had  had  the  pleasure  of  being  present  at  the  congress  in  Paris  two 
years  ago,  and  of  reading  the  papers  which  had  been  submitted 
there,  from  which  he  had  derived  a  great  deal  of  information,  and 
he  was  glad  that  Englishmen  were  now  able  to  reciprocate  tin 
many  kindnesses  that  they  had  received  from  their  friends  on  the 
other  side  of  the  channel.  He  desired  to  assure  them  of  the  hearty 
welcome  that  the  congress  received  in  this  country  from  all  tram- 
way men.  (Cheers.) 

Mr.  Poet/,  enginecr-in-chief  of  the  Strassen-Kisenbalin  Gc-rll- 
schaft,  of  Hamburg,  then  read  a  paper  on  '"Tramway  Brakes," 
which  will  he  published  in  an  early  issue  Mr.  Poel/  added  to  the 
information  contained  in  his  paper  sonic  figures  with  respect  to  a 
number  of  tests  which  had  been  made  on  the  Continent  with  various 
types  of  brakes.  The  tests  showed  that  when  running  at  14  km 
per  hour  the  Helios  electro  magnetic  brake  pulled  up  in  15  5  m,  and 
four  other  brake*  in  a  distance  of  9  m.  At  20  km  the  results  were 
as  follows: 

Siemens  &  Halskc  electromagnetic  brake,  13  m;  Schuckcrt, 
IS  tn:  Standard  air  brake,  16  m;  Carpenter  air  brake,  16.7  m,  and 
the  Helios  electric  magnetic  brake.  21  m 

In  28  km  the  results  were:  Siemens  &  Halskc,  178  m; 
Schuckcrt,  24  5  m :  Standard  air  brake,  23  6  m ;  Carpenter,  24  2  m, 
and  Helms,  27,2  m. 

In  32  km  the  1 
Schuckcrt.  43  m ;  Standard  air  brake,  38.8  m;  Carpenter,  358  m, 
and  Helios,  43.5  tn.  The  conclusions  he  had  arrived  at  were  lhat 
electric  brakes  were  more  simple,  and  did  not  need  so  much  atten- 
tion, but  the  two  systems  were  equally  effective  for  ordinary  work. 

Mr.  Thonet,  in  opening  the  discussion,  said  he  could  practically 
confirm  the  conclusions  which  had  been  arrived  at  by  Mr.  I'oetz 
in  his  paper.  There  were  two  figures  he  would  like  to  give  the 
congress.  The  first  was  that  the  cost  of  the  installation  of  the  air 
brake  at  Marseilles  was  2000  francs  per  motor  and  trailer,  an 
against  600  francs  for  the  electric.  The  results  of  the  trial  0/ 
speed— all  at  a  speed  of  20  km  per  hour — were  in  meters. 

For  one  car,  14.0  for  the  air  brake. 

For  one  car,  12.5  for  the  General  Electric  brake. 

For  one  car,  1 1.6  for  the  Thomson-Houston  brake 

For  one  car  and  one  trailer,  18.1  for  the  air  brake. 

For  one  car  and  one  trailer,  15  6  for  the  General  Electric  brake. 

For  one  car  and  one  trailer,  it  ?  for  the  Thomson -Houston  brake. 

For  one  car  and  two  trailers,  20.7  for  the  air  brake. 

For  one  car  and  two  trailers,  194  for  the  General  Electric  hraki . 

For  one  car  and  two  trailers,  147  for  the  Thomson-Houston 
brake. 

Mr.  Gustavc  Koehlcr  said  he  had  the  two  systems  running  at 
Berlin.  He  did  not  agree  with  the  conclusions  come  to  by  the 
author  as  to  the  superiority  of  the  magnetic  brake.  His  company 
started  in  Hcrlm  with  the  electric  brake,  hut  they  had  now  gone 
back  to  the  air  brake.  Security  was  the  great  thing  to  be  con- 
sidered, and  they  found  that  they  could  obtain  much  greater  security 
with  the  air  brake  than  they  could  with  the  electric.  The  air  brake 
b*d  the  advantage  of  being  always  ready  for  use;  the  conductor 
could  always  tell  whether  he  had  the  power  right  by  simply  look- 
ing  in  his  gage,  That  could  not  be  done  with  the  electric  brake, 
and  in  many  cases  of  accident  they  had  not  bee*  able  to  fix  the 
responsibility  upon  the  conductor  became  his  electric  brake  had  not 
acted.  He  did  not  agree  with  the  author  as  to  the  COtt.  He 
thought  it  was  a  good  deal  higher  than  that  The  magnetic  brake 
caused  dirt  to  collect  on  the  apparatus,  and  thus  a  bigger  expense 
was  caused  for  cleaning.  The  electric  brake  was  nothing  like  so 
smooth  in  its  working  as  the  air,  and  it  caused  3  good  deal  more 
shock  in  pulling  up  the  cars.   As  far  as  expense  was  concerned,  he 


went  over  the  figures  given  by  Mr.  Poctz  in  his  paper,  and  said  that 
the  cost  of  the  electric  brake  for  the  car  itself  was  625  marks,  for 
the  trailer  425  marks,  in  all  1050  marks;  for  the  air  brake,  for 
the  car  looo  marks,  for  the  trailer  200  marks,  making  1200;  that 
was  to  say  1200  for  the  air,  as  against  1050  for  the  electric.  As 
regarded  repairs,  he  found  that  the  electric  came  out  at  170  marks, 
as  against  127  marks  for  the  air;  a  net  saving,  roughly,  of  about 
40  marks  per  car.  Therefore,  he  could  not  agree  that  they  should 
give  a  preference  to  the  electric  brake — on  the  contrary,  he  was 
decidedly  of  opinion  that  they  should  give  the  preference  to  air. 
However,  he  did  not  think  lhat  the  question  was  sufficiently  far 
advanced  fur  the  congress  to  be  able  to  vote  categorically  on  the 
question,  and  he  therefore  proposed  that  the  subject  be  deferred 
and  brought  up  at  the  next  congress. 

Mr  Poetl  remarked  that  he  could  not  agree  with  the  objections 
raised  by  Mr.  Koehlcr,  for  the  reason  that  the  Spcrry  (electric) 
brake  was  adopted  by  the  Berlin  Company  five  years  ago,  and  that 
since  that  lime  very  considerable  improvements  had  been  made  in 
electric  brakes,  and  the  brake  they  were  now  using  in  Hamburg 
wjs  j  decided  step  in  advance  of  the  brake  that  was  being  used  in 
Berlin.  The  higher  cost  which  Mr.  Koehlcr  had  attributed  to  the 
electric  brake  was  due  to  the  fact  that  instead  of  adopting  the 
ordinary  magnetic  brake,  they  had  adopted  one  which  was  more 
expensive  in  its  installation. 

Mr.  Pciscr  said  it  was  a  very  important  thing  in  case  of  acci 
dents  for  the  conductor  to  be  able  to  stop  his  wheels  absolutely, 
and  a  good  deal  of  the  information  they  had  had  put  before  them 
was  wanting  in  completeness  For  one  thing,  they  had  no  statistics 
or  data  of  the  actual  power  that  was  exercised  by  the  shoe  on 
the  rim  of  the  wheel. 

Mr.  d'Hoop  said  what  they  wanted  to  get,  if  possible,  was  such 
a  brake  that  if  the  trailer  parted  from  the  motor  car  going  up  an 
incline,  the  brake  should  be  able  to  pull  up  the  trailer  automatically 
Mr.  I'oetz  observed  that  neither  the  brake  used  in  Hamburg  nor 
the  Standard  air  brake  would  do  that,  and  he  did  not  think  the 
point  was  of  much  importance 

Mr  Pciscr  asked  what  the  improvements  were  which  had  been 
introduced  since  the  Berlin  tramways  chose  their  brake  five  years 
ago,  ami  which  rendered  the  brake  used  in  Hamburg  superior  to 
that  used  in  Berlin. 

Mr,  Von  Leber,  shaking  Ml  behalf  of  the  Austrian  Government 
and  not  on  behalf  of  the  company  interested,  said  that  in  Vienna 
they  had  tried  a  large  number  of  different  systems,  including  the 
Spcrry  brake.  He  agreed  more  with  the  conclusions  arrived  at  bv 
Mr.  Post/  than  with  Mr.  K'>clilcr.  and  the  experience  they  had 
gained  in  Vienna  did  not  corroborate  the  experience  gained  in  Ber- 
lin. In  Vienna  they  were  going  in  for  the  use  of  the  electric  brake, 
and  not  for  the  Spcrry  brake. 

After  further  discussion  it  was  agreed  that  the  matter  should 
again  CO  me  up  for  consideration  at  a  future  congress. 

Mr  d(  Burin  then  read  a  paper  on  "Gages  for  Light  Railways." 
Mr.  de  Burlrts  paper  was  devoted  to  light  railways  in  general, 
for  which  he  recommended  a  narrow  gage,  although  he  acknowl- 
edged that  most  of  the  companies  in  the  Union  using  electric 
power  recommended  a  standard  gage.  His  argument  was  based 
on  the  much  lower  cost  of  construction,  and  he  gave  the  follow- 
tables  of  cosl«  for  different  characters  of  country: 
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Mr.  Leslie  S  Robertson  said  this  was  a  subject  to  which  he 
hud  given  considerable  attention,  and  he  had  had  the  nnnortnnwji 


uigitizGu 


by  Google 


STREET  RAILWAY  JOURNAL. 


|  Vol..  XX.    No.  7. 


iih  various  occasion!  of  visiting  nearly  all  the  light  railway*  i>n 
the  Continent  and  elsewhere,  and  although  he  knew  that  in  this 
country  engineers  looked  with  certain  distrust  and  certain  disfavor 
on  anything  less  than  4  ft.  H'/j  ins.,  yet  he  thought  that  there  was 
a  considerable  amount  of  prejudice  which  had  grown  up.  due  to  the 
question  not  having  been  studied  with  an  open  mind.  No  English 
engineer,  lie  thought,  would  put  down  a  J- ft.  6-in  gage,  or  a 
gage,  where  lie  could  possibly  put  down  a  4- ft.  tt!S-in.  gage,  hut 
there  were  cases  where  they  could  not  get  the  money  for  a  4-ft.  8!  j- 
111  gage,  and  it  was  a  question  of  a  district  going  wiihout  railway  fa- 
cilities for  a  considerable  number  of  years,  and  the  whole  of  the 
property  would  not  rise  in  value  as  it  would  if  they  put  down  a  line 
which  would  pay  on  a  small  scale.  He  thought  the  talk  of  people 
about  the  inconvenience  of  transshipment  was  a  good  deal  exagger- 
ated. It  certainly  cost  id.  a  ton,  or  a  little  more,  but  after  all  WM 
said  and  done,  the  disadvantage  of  having  to  transfer  goods  from  a 
small  ear  to  a  bigger  car  was  a  bugbear,  which  was  nude  inn 


Mr.  de  Burlet  said  he  wished  to  lay  stress  upon  the  fact  that 
hr  was  not  discussing  electrical  tramways  there.  It  was  clearly 
a  question  of  light  railways,  and  they  could  not  argue  from  one 
to  another.  The  figures  which  had  been  given  were  not  estimates, 
hut  were  actual  figures  presented  to  the  general  meeting  of  their 
society  last  year,  and  they  were  absolutely  correct.  The  figures 
given  for  Saxony  were  by  Mr.  Ziffer,  and  those  for  India  were 
taken  from  the  government  statistics,  and  in  England  they  would  all 
admit  that  there  were  no  more  reliable  figures  than  those  relating 
to  the  Indian  railways.  Mr.  Sehendweiler  had  said  that  they  were 
using  curves  of  a  very  small  radius.  If  they  once  got  to  standard 
gage*,  and  enabled  the  railway  stock  of  big  Companies  to  run  over 
it.  they  would  at  once  impose  their  own  conditions.  The  question 
of  transshipment  was,  he  thought,  made  more  of  than  it  need  be. 
They  started  with  25  centimes — about  2''',d. — per  ton,  and  they  had 
now  gut  it  down  to  id  Of  course,  there  was  a  little  question 
of  time,  but  he  did  not  think  that  was  of  much  importance 
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much  of  when  it  was  a  question  of  either  making  a  railway  or 
not.  It  was  better  to  have  railways  with  transshipment  than  to 
have  no  railways  at  all.  (Hear,  hear.)  What  could  be  done 
by  a  small  gage  had  been  wonderfully  shown  in  South  Africa. 
The  standard  gage  there  was  3  ft.  6  ins.,  but  the  whole  of  the 
war  material,  and  the  whole  of  the  troops  had  been  carried,  and 
all  the  rest  of  the  work  done  by  the  Cape  Government  Railways 
on  a  3- ft.  6-in.  gage.  No  doubt  they  would  like  in  South  Africa 
to  have  a  4-ft.  8?  j-in.  gage  if  they  could,  but  they  had  not  the 
money.  Then  they  could  also  lake  the  military  lines  in  North 
India,  which  were  on  a  2-ft.  6-in.  gage,  and  they  knew  what  a 
great  deal  could  be  done  by  that.  But,  as  Mr.  Burlet  rightly  re- 
marked, each  case  must  be  considered  separately,  on  its  own 
merits,  and  they  could  not  lay  down  any  hard  or  fast  rule  in 
every  case- 
Mr.  Jansscn  remarked  that  he  would  very  much  like  to  have 
the  question  considered  from  the  point  of  view  of  the  future,  and 
as  to  what  was  to  come  when  these  two  systems  of  broad  and 
and  narrow  Kane  were  fused  under  "tie  management.  He  would 
very  much  like  to  have  the  opinion  of  the  learned  author  of  the 
paper  on  that  point. 


They  found  that  the  secondary  lines  which  they  had  put  down 
were  working  very  satisfactorily  as  feeders  to  their  main  lines. 

The  coogTess  adjourned  until  0.30  Friday  morning. 

In  the  aftemon  a  number  of  the  delegates,  through  the  courtesy 
of  l.ieut. -Colonel  Crompton,  paid  a  visit  to  the  Crompton  Elec- 
trical Works  at  Chelmsford.  Later  in  the  afternoon  the  train  was 
taken  to  the  Crystal  Palace,  where  a  dinner  was  served  in  one  of 
the  dining-rooms  connected  with  that  building.  The  dinner  was 
entirely  informal,  and  at  the  close,  after  a  short  speech  by  Vice- 
President  Rohl.  toasting  the  absent  president,  the  party  adjourned 
to  a  balcony,  which  had  been  reserved,  and  from  which  a  handsome 
display  01  fireworks  was  observed. 

JTUDAY,  JULY  4 

The  sessions  of  the  union  opened  at  0.30  a.  m.  with  President 
Jan  Men  in  the  chair.  The  first  business  transacted  was  the  pres- 
entation of  a  paper  on  the  "Carriage  of  Luggage,  Goods,  and  Mails," 
by  Mr.  G.  Marsal,  manager  of  the  Biella  Light  Railways.  It  in- 
dicated that  very  little  was  done  in  this  direction"  by  European 
companies.    There  was  no  discussion. 

Mr.  Peiser,  chief  engineer  of  the  Grosse  Berliner  Strassenbahn 
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then  read  a  paper  on  the  heating  of  cars.  According  to  Mr. 
Peiser.  electric  heaters  were  in  use  in  Berlin,  Hanover.  Aachen. 
Christiana  and  Zurich. 

An  important  report  was  then  presented  by  Mr.  Leon  Jansscn. 
managing  director  of  the  Brussels  Tramways,  and  Mr.  Geron, 
director  of  the  Cologne  Tramway  Company,  on  the  subject  of  a  uni- 
kirtu  system  of  accounting.  The  system  differs  considerably  from 
that  m  use  in  America.  It  divides  the  expenses  into  nine  '  primary" 
accounts,  via.:  I.  Management.  2.  Operation  J,  Traction.  * 
Electric  conduits.  5  Rolling  stock.  0.  Track*  7  Buildings.  8. 
General  expenses  o.  Sundries.  Kach  of  these  is.  in  turn,  di 
vided  into  ten  secondary  accounts.  For  example.  No.  1  (man- 
agement) would  be  divided  into  the  following  secondary  ac- 
counts (i): 

10    Salary  and  emoluments  of  manager 

11.  Salaries  of  the  manager's  staff. 

12.  Different  expenses  of  the  manager's  staff. 

13.  Expenses  for  supplies. 

14.  Expenses  for  post,  telegraph,  telephone,  etc 

15.  Heating,  lighting,  cleaning. 

16.  Maintenance  of  fitting*. 

17.  Assignable  according  to 
■  8.  Id.  id. 
19.  Sundries. 

In  the  same  way  primary  account  2,  oration,  would  be  sub- 
divided into  the  following  ten  secondary  accounts: 

30.  Salary  and  emoluments  of  the  operating  manager  and  his 
office  staff. 

2t.    Salaries  of  the  staff  of  the  stations. 


22.  Salaries  of  inspectors,  conductors  and 

23.  Equipment  of  the  traffic  employees  in  uniforms,  etc. 

24.  Office  expenses,  office  supplies  a*  far  as  they  relate  to  traffic. 

25.  Expenses  for  the  traffic  staff. 

26.  Heating,  lighting  and  cleaning  of  the  traffic  offices. 

27.  Assignable  according  to  requirements. 
a8 

Mr.  Jansscn.  after  a  iew  introductory  remarks,  propped  they 
should  accept  the  principle  of  the  scheme  for  electric  tramways,  and 
that  the  secretary  and  five  members  be  appointed  to  form  a  com- 
mittee to  report  on  the  details,  so  that  they  might  lay  a  scheme 
before  the  union  at  a  subsequent  meeting. 

Mr.  Grialou,  of  Lyons,  pointed  out  the  difficulty  of  comparing 
car  miles,  as  in  some  places  the  cars  carried  100  passengers,  while 
in  other  places  they  only  carried  twenty-six:  therefore  he  con- 
sidered that  the  report  should  l«r  clearly  indicated  what  was  meant 
by  a  car. 

Mr  Geron,  in  reply,  said  that  by  his  scheme  everything  could 
Ik-  sub-divided.  There  was  an  elasticity  in  the  scheme  which 
enabled  everything  to  lie  mentioned  somewhere  or  other,  either 
in  the  primary,  secondary,  or  other  sub-divisions  He  belies cd  it 
would  not  be  a  difficult  point  to  settle  what  was  to  appear  in  the 
different  accounts. 

It  was  agreed  that  the  committee,  as  suggested,  be  appointed. 

Mr.  P.  V.  McMahon,  chief  engineer  of  the  City  &  South  London 
Railway,  read  a  paper  on  underground  tube  railways,  which  is  pub- 
lished in  another  column. 

Mr.  Boulvin.  of  Brussels,  asked  for  some  information  as  to  the 
coal  consumption  on  the  Central  I-ondon  Railway. 

Mr.  McMahon  replied  that  he  had  not  U-cn  able  to  get  this 
information,  but  would  endeavor  to  procure  it. 

A  vote  of  thanks  was  accorded  the  reader  of  the  paper  on  the 
proposition  of  the  chairman. 

Mr.  Rnhl  said  he  had  been  asked  to  report  whether  anything 
new  had  been  discovered  or  found  out  in  reference  to  accumulators 
since  the  last  meeting  There  was  something  new,  and  that  was 
that  at  the  last  meeting  one  gentleman  who  was  interested  in  the 
Hanover  Tramways,  and  who  manifested  a  paternal  liking  for  tin- 
accumulator  system,  and  spoke  in  its  favor,  had  now  found  out. 
in  the  course  of  time,  that  accumulators  were  absolutely  ruinous, 
and  that  they  had  brought  his  enterprise  to  the  brink  of  ruin.  The 
system  was  too  dear,  and  was  absolutely  unreliable  It  had  been 
found  that  the  idea  that  the  cost  of  the  accumulator  could  be  partly 
covered  by  the  sale  of  the  old  lead  was  altogether  erroneous,  and 
that  the  lead  did  not  bring  in  sufficient  money  to  in  any  way 
lessen  the  cost.  Accumulators  were  being  given  up  everywhere, 
and,  although  in  Hanover  the  authorities  insisted  upon  having 
them,  they  had  now  been  given  up  even  there,  and  at  Hagcn,  the 
birthplace  of  accumulators,  they  had  been  given  up.  It  had  been 
thought  that  in  the  case  of  automobiles  accumulators  would  render 
them  independent  and  reliable  at  all  times,  but  in  the  case  of 
with  great  unanimity  automobiles  stopped 
He  thought  that  the  question  might  now  be  considered  to  be 


buried,  although  the  process  of  burying  it  had  cost  an  enormous 
amount  of  money. 

Mr.  Thonet  said  he  could  confirm  everything  Mr.  Rohl  had  said 
as  to  the  inefficiency  of  accumulators,  and  a  striking  illustra- 
tion was  to  be  had  in  the  case  of  the  Dunkirk  Tramways.  Those 
tramways  were  worked  for  nineteen  years  by  horse  traction,  and 
paid  a  very  fair  dividend.  Then  the  accumulators  were  put  in, 
and  immediately  what  used  to  be  a  paying  concern  became  ■ 
losing  one.  Horse  traction  cost  86.000  francs  per  annum,  and 
the  accumulator  system  cost  just  about  double.  It  was  found 
that  the  batteries  only  lasted  about  five  months;  they  got  about 
twelve  stoppages  a  day  with  the  cars;  in  fact,  the  whole  traffic 
was  so  disorganized  that  the  authorities  had  to  interfere.  Hav- 
ing spoken  of  the  enormous  waste  in  batteries,  and  the  large 
expense  incurred.  Mr.  Thonet  said  that  in  nine  months  the 
cost  of  running  eleven  motor  cars  was  158,000  francs,  and  even  then 
they  had  to  be  helped  out  with  horses  occasionally.  The  authori- 
ties had  since  insisted  upon  the  substitution  of  the  overhead  trolley 
system,  and  had  extended  the  concession  twenty-five  year*  in 
consideration  of  the  difficulties  and  the  expense  to  which  the 
company  was  subjected  by  the  accumulator  system. 

Mr.  iCotMcr  said  that  the  future  of  the  accumulator  system 
in  Germany  was  sealed  and  done  for.  Even  in  Berlin,  where  the 
authorities  had  first  insisted  upon  the  accumulator  system,  they 
had  now  turned  Completely  round,  and  had  insisted  upon  their 
Use  being  discontinued.  There  were  still  two  or  three  carriages 
run  on  the  accumulator  system,  but  they  would  lie  put  out  of 
work  in  a  short  time.  The  experience  in  accumulators,  which 
had  luckily  been  very  short,  had  cost  four  million  marks,  For- 
tunately, owing  to  the  shortness  of  the  time  the  batteries  were  in 
use.  they  had  not  absolutely  ruined  anybody,  although  they  had 
gone  very  near  to  doing  *o. 

Mr.  Boulvin  said  that  at  the  congress  in  1000  he  mentioned  that 
he  had  not  much  opinion  of  accumulators,  and  it  was  stated 
then  that  probably  they  would  be  s.i  much  improved  as  to  be  of 
practical  use.  At  the  lime  he  said  that,  in  his  opinion,  horse 
traction  was  better  than  traction  by  accumulators,  but  it  was 
then  considered  that  he  made  a  joke.  The  experience,  however, 
of  the  last  two  years  confirmed  the  opinion  he  then  held,  in 
spite  of  the  improvements  which  had  been  brought  to  bear. 
Facts  had  been  brought  to  his  notice  which  confirmed  that  opin- 
ion. For  instance,  the  battery  was  supposed  to  l>e  sutticicnt  to 
take  the  car  for  ,tf~>  km.  but  as  a  matter  of  fact  it  only  lasted 
for  seventeen,  and  as  the  daily  run  of  a  car  was  12.?  km,  it  fol- 
lowed that  they  had  to  be  recharged  five  or  six  times  a  day.  The 
coal  consumption  and  maintenance  of  the  cars,  and  generally  the 
working  expenses,  came  about  the  same  as  had  been  stated,  viz.. 
twice  as  much  in  the  case  of  accumulators  as  in  the  case  of  the 
overhead  trolley. 

Mr.  Lavalard  said  he  had  had  experience  of  accumulators  in 
Paris,  and  could  confirm  the  opinions  of  the  previous  speakers  as  to 
their  unfitness  In  Paris  they  had  to  be  used  because  the  author- 
ities objected  to  Overhead  wires.  He  would  submit  figures  and 
other  details  in  support  of  his  views,  which  would  appear  in 
the  minutes  of  the  congress'  proceedings. 

Mr.  Max  Von  Leber  confirmed  what  had  been  stated  by  pre- 
woiis  speakers,  as  regarded  the  accumulator  system  of  Austria, 
where,  indeed,  it  had  been  buried.  As.  however,  persons  were 
still  endeavoring  to  push  accumulators  forward,  the  congress 
should  pass  a  resolution  to  the  effect  that,  having  heard  the  previous 
writers  and  speakers  on  the  subject,  they  unanimously  confirmed 
the  opinion  that  accumulators  were  costly,  uncertain  in  their  work- 
ing, and  were  not  to  be  recommended  in  any  way. 

Mr.  Grialou  questioned  whether  Mr.  Von  Leber's  resolution 
uns  strong  enough.  He  thought  the  congress  ought  10  state  plainly, 
in  the  interests  of  people  who  were  thinking  of  establishing  tram 
way  lines,  that  the  accumulator  system  was  not  only  costly  and 
Uncertain,  but  was  absolutely  impracticable 

After  some  further  discussion  the  following  resolution  was 
agreed  to:  "That  the  congress,  having  heard  all  the  speakers  on 
the  subject  of  the  accumulator  system,  affirm  that  this  system  is 
not  to  be  recommended,  either  on  account  of  its  costliness  or  on  ac- 
count of  its  uncertainty,  for  any  regular  system  of  traction  " 

The  president  then  delivered  a  speech,  closing  the  congress, 
which  was  afterwards  translated  by  Mr  Scotter.  He  said  that 
the  discussions  at  that,  which  was  the  twelfth  international  con- 
gress, had  been  very  interesting,  and  especially  had  that  been  the 
case  on  many  minute  matters  of  importance.  There  had  been 
several  new  elements  introduced  into  the  discussions  which  he 
hoped  would  be  very  useful  to  all  engaged  in  the  tramway  industry. 
Their  annual  reunions  were  becoming  year  by  year  of  more  im- 
portance. They  were  becoming  more  and  more  the  occasion 
for  discussing  all  points  in  connection  with  the  exploitation 
of  tramways  upon  which  they  required  enlightenment,  and  many 
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points  of  importance  had  been  put  before  them  which  constituted 
the  beginnings  of  what  might  be  great  reforms.  1  he  congress 
had  been  distinguished  by  many  important  features.  Then  were 
representative-,  present  of  many  different  nationalities,  and  the 
spirit  of  confraternity  and  union  had  found  its  way  into  all  llieir 
deliberations.  The  delegates  had  applied  themselves  with  great 
zeal  to  obtain  those  fruitful  results  which  he  felt  sure  would  fol- 
low from  the  paper*  and  the  discussion.  He  hoped  that  the  papers 
would  be  carefully  read,  and  that  mcmbtfl  would  return  answers 
to  the  various  questions,  fur  the  benefit  of  the  coming  general 
assembly.  Any  new  points  which  any  member  might  Consider 
Of  sufficient  importance,  he  invited  them  10  send  up,  in  order 
that  they  might  be  embodied  in  next  year's  programme.  In  the 
course  of  their  visil  to  London  I  hey  had  received  a  most  hearty 
reception,  the  cordiality  and  charm  of  which  he  was  sure  was 
appreciated  by  all  the  foreign  delegates  lie  wished  especially  to 
thank  the  Tramways  and  Light  Hallways  Association,  of  which 
Sir  Charles  Rivers  Wilson  was  the  honorable  president,  and  also 
the  proprietors  of  the  "Tramway  and  Railway  World  "  The 
reception  committee  deserved  their  gratitude.  and  especially  would 
he  desire  to  mention  Mr  Scotter,  the  chairman,  and  Mr.  Benedict, 
the  secretary,  for  the  work  they  had  done  The  arranging  "i  ex- 
cursions must  have  entailed  a  vast  deal  of  labor  upon  those  gen- 
tlemen and  the  committee,  seeing  the  crowded  slate  of  London  at 
the  present  time,  and  they  had  to  thank  them  very  heartily  for  the 
activity  and  zeal  they  had  displayed  in  the  mailer.  He  thanked 
them  in  the  name  of  the  union  with  all  cordiality.  The  congress 
also  thanked  the  speakers  who  had  taken  such  great  trouble  to 
prepare  the  replies  to  questions,  and  had  done  so  much  for  the 
elucidation  of  many  Other  points.  The  congress  thanked  the  Mayor 
of  Islington,  the  Tramways  and  Light  Railways  Association,  the 
reception  committee.  Mr.  Gerald  Balfour,  the  Society  of  Median 
ieal  Engineers,  Mr.  Cunningham  and  Mr.  Graham  (of  the  Central 
Ixmdon  Railway),  Mr.  Shenck  (of  the  Crystal  Palace).  Mr.  ami 
Mrs.  Swinburne,  the  Institute  of  Electrical  Engineers,  and  the 
president  of  the  Institute  of  Civil  Engineer-  and  Mrs.  IlawkcsUy 
The  courtesy  the  members  had  received  would  be  renumbered  Uv 
all  of  them.  It  was  a  very  great  pleasure,  especially  to  see  the 
'delegates  from  foreign  governments  represented  at  the  congress, 
and  he  hoped  that  all  who  were  present  would  carry  away  with  them 
the  feeling  that  <hcy  had  done  some  very  excellent  work  Finally 
the  president  thanked  the  members  for  the  great  attention  they  had 
laid  to  the  Congress,  and  the  kindness  they  had  extended  to  him 
personally. 

Professor  Luigi  Rava.  of  Italy,  briefly  thanked  the  president 
and  the  congress  generally  for  the  kind  words  which  had  been 
used,  especially  in  reference  to  the  presence  of  delegates  from 
foreign  governments. 

Mr.  Schendwcilcr  humorously  referred  to  the  difficulties  in  con- 
ducting I  congress  in  which  three  languages  had  to  lu-  used,  ami 
said  he  felt  those  difficulties  were  likely  to  increase  as  the  scope 
of  the  union  increased,  and  they  looked  forward  to  it  reaching 
as  far  as  China.  However,  so  ably  had  the  translation  been  made 
that  he  believed  the  difficulties  would  not  lie  insurmountable.  In 
conclusion  he  called  for  three  cheers  for  the  president,  which  were 
heartily  given. 

The  union  then  adjourned  for  the  banquet  in  the  evening. 

The  banquet,  which  was  extended  to  the  members  of  the  union 
by  the  Tramways  and  Light  Railways  Association,  was  held  at 
De  Keyser's  Royal  Hotel  and  was  very  largely  attended.  The 
Right  Hon.  James  Brycc,  M.  P.,  presided,  and  among  others  pres- 
ent, besides  the  foreign  members  of  the  union,  were  Lord  Vaux,  of 
Harronden:  T.  P.  O'Connor,  M.  P.:  J.  Atherly  Jones,  M  p.,  and 
Alexander  Siemens.  Speeches  were  made  by  Messrs  Brycc,  Jansscn, 
Swinburne.  Scotter.  I'crouse.  Jones,  Rolil  and  others.  Mr.  ZitTi-r 
and  Mr.  Von  Leber  presented  3n  invitation  to  the  association  to 
meet  in  Vienna  in  1004.  a  suggestion  which  was  heartily  applauded, 
The  association,  it  is  understood,  has  also  received  an  invitation 
from  the  Brussels  Tramways  Company  to  hold  its  next  meeting  in 
that  city, and  the  selection  will  be  made  by  the  cxecutivecommittce 

Mr.  Bryce  in  proposing  "The  Union  Internationale  Permanente 
de  Tramways  and  the  Electrical  Traction  Industry."  said  the  dele- 
gates had  just  held  the  first  of  those  international  congresses  con- 
nected with  tramways  and  light  railways  which  had  met  in  England. 
He  was  glad  to  know  that  they  had  had  a  successful  meeting 
They  had  despatched  their  business  with  a  rapidity  not  encumbered 
by  any  of  that  obstructive  legislation  which  had  checked  the  pare 
of  tramways  in  this  country.  They  had  effected  several  permanent 
gains.  They  had  helped  in  the  direction  of  securing  standardiza- 
tion, and  they  had  undertaken  to  procure  for  the  Board  of  Trade 
a  statement  as  to  the  laws  in  force  in  regard  to  the  electrical  in- 
dustry in  foreign  countries.  We  in  England  had  been  a  little 
behind  most  of  our  Continental  friends  in  this  matter.  In  1804. 
when  he  first  saw  light  railways  in  an  Alpine  district,  and  subse- 


quently in  North  Italy,  he  was  struck  by  the  fact  that  in  England 
we  had  remained  apparently  blind,  if  not  indifferent,  as  U>  what 
might  be  done  by  this  means  in  country  districts.  In  1805,  the 
government  of  which  he  was  a  member  took  steps,  which  had  since 
been  followed  up,  to  develop  the  light  railway  interests,  which  had 
now  undergone  considerable  expansion,  but  we  were  still  behind 
Western  and  Northern  Europe.  He  hoped  the  effect  of  their 
meeting  would  be  to  accelerate  the  progress  which  that  industry 
had  begun  to  make  in  England  When  he  saw  what  other  coun- 
tries had  done,  he  was  astonished  that  a  land  so  populous  as  his 
own,  and  one  that  had  suffered  so  much  from  agricultural  depres- 
sion, had  not  been  more  active  in  establishing  easy  and  cheap 
communication.  W  hen  he  thought  of  what  was  effected  in  cheap- 
1  rung  the  transit  ,,1  goods  from  the  rural  districts  to  the  towns, 
and  in  affording  facilities  to  the  urban  populations  to  live  in  the 
country,  it  seemed  to  him  that  they  were  doing  one  ol  the  most 
important  works  that  could  he  done  at  the  present  day. 

Although  the  official  proceedings  ol  the  union  closed  on  Friday 
evening,  ■  number  of  the  delegates  remained  in  England  several 
days  to  visit  the  more  important  point*  of  interest,  and  several 
accepted  the  invitations  cordially  given  by  W.  M.  Murphy,  chairman 
of  the  Dublin  I'nited  Tramways,  to  visit  that  city,  and  from  the 
l.orain  Steel  Company  to  inspect  the  surface  contact  system  in- 
stalled by  that  company  in  Wolverhampton  Among  those  who 
look  the  Dublin  excursion  were  Messrs.  I  ..v.  a  lard  and  Costc.  of 
Paris.  (irialou.  of  Lyons,  and  Ziffer.  of  Vienna. 


Tube  Railways  in  London' 

BY  P.  V.  McMAHON. 
i  met  Enthm*  *  Il>"  a*  Ssouib  LaadM  H  h'.-a  . . 


In  1KX4  when,  after  Considerable  opposition,  the  City  of  Lon- 
don and  Southwark  Subway  got  an  Act  of  Parliament  authorizing 
the  construction  of  two  tunnels  from  King  William  Street  to  the 
Klephant  and  Castle,  the  most  sanguine  had  not  even  then 
dreamed  ol  what  was  to  follow,  as  shown  by  the  number  of  tube 
railways  las  they  arc  now  called)  before  Parliament  this  session. 
In  another  Act  was  obtained  sanctioning  an  extension  to 

Stoi  kwell,  and  in  1800  the  Act  authorizing  the  extension  to  Clap- 
ham  was  passed,  and  the  name  o[  the  undertaking  changed  to  the 
City  &  South  London  Railway.  The  opening  ceremony  was 
performed  by  His  Majesty,  the  King  (then  Prince  of  Wales)  in 
November,  leSyo,  and  opened  for  public  traffic  on  December  18. 
(allowing, 

About  the  time  oi  the  opening,  the  railway  was  looked  upon, 
not  only  by  English  and  Continental  engineers,  but  by  Ameri- 
cans, as  a  fine  piece  of  engineering;  the  public,  too,  were  loud  in 
the  applause  for  a  while.  The  line,  however,  went  on  quietly 
carrying  its  7,000.000  passengers  per  annum,  and  its  existence 
was  forgotten,  except  by  its  passengers,  until  the  opening  of  the 
Central  London  Railway,  when  the  pioneer  line  seems  to  have 
been  rediscovered.  It  is  true  that  the  original  line,  although  ful- 
filling in  every  way  its  functions  as  a  railway  and  supplying  a 
long-felt  want,  was  not  at  first  what  could  be  called  a  huge  finan- 
cial success  as  a  dividend-paying  concern.  Nevertheless,  it  paid 
a  dividend  from  the  start,  and  improved  upon  it  every  year,  but 
the  investing  public  preferred  to  speculate  in  other  directions,  and 
gave  very  little  encouragement  to  the  Waterloo  and  City  Rail- 
way or  the  Central  London  Railway:  in  fact,  it  can  safely  be  said 
that  11  the  construction  of  these  lines  depended  upon  the  investing 
public  they  would  not  now  exist.  The  success  of  the  Central 
London  Railway,  running  through  what  is  undoubtedly  the 
finest  route  in  the  world,  seems  to  have  awakened  the  investing 
public  to  the  fact  that  neither  it  nor  its  two  predecessors  were 
altogether  philanthropic  schemes.  This,  coupled  with  the  fact 
that  our  enterprising  American  cousins  came  over  to  get  a  look 
in  and  have  succeeded,  seems  to  have  roused  up  a  sort  of  mania 
for  tube  railways,  which,  judging  from  the  number  of  schemes 
before  Parliament,  are  promoted  upon  the  smallest  provocation 

Looked  at  from  the  utilitarian  standpoint,  it  appears  that  the 
tube  railway  is  the  only  solution  of  the  rapid  transit  problem  in 
the  interior  of  large  cities.  And  it  is  only  in  large  cities,  where 
there  is  good  traffic,  that  it  is  possible  to  make  a  tube  railway 
pay.  on  account  of  the  very  expensive  construction. 

The  question  of  a  speed  limit  does  not  apply  as  in  the  case  of 
a  surface  tram,  as  much  higher  speeds  can  be  run  in  the  tube, 
the  limit  being  the  cost,  as  high  speeds  on  short  runs  are  only 
obtained  by  rapid  acceleration,  and  it  will  be  shown  later  that 
v  ery  rapid  acceleration  will  not  pay  unless  one  is  forced  to  adopt 
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a  through  competition.  The  question  of  safety  must  not,  how- 
ever, be  overlooked  in  recommending  very  high  speeds,  on  ac- 
count of  the  short  sections  with  intermediate  signals,  and  it  would 
appear  that  this  point  was  not  fully  considered  by  some  engi- 
neers who  lately  suggested  speeds  for  tunnel  work  far  in  excess 
of  anything  we  have  at  present 

Comparing  the  tube  railway  with  the  shallow  tunnel  tramway, 
tt  appears  to  the  author  that  the  deep-level  tube  line  has  the 
balance  of  advantages  in  its  favor.  Unless  the  shallow  tunnel  is 
made  in  a  new  street,  the  extra  cost  involved  in  diverting  sewers, 
gas  and  water  pipes,  electric-light  cables,  etc.,  will  bring  the 
total  cost  per  mile  as  high  as  the  tube  line.  Again,  if  trams  with 
top-seats  arc  to  be  used,  or  the  surface  trams  run  below  to  avoid 
the  passenger  changing  from  one  vehicle  to  another,  the  tunnel 
must  be  considerably  larger  and  more  costly  than  the  tube.  If  a 
passenger  has  to  change  he  might  as  well  In-  taken  down  50  ft.  or 
bo  ft.  in  a  lift  and  up  again  at  the  other  end  as  walk  down  10  ft. 
and  up  again.  Experience  has  shown  that  the  tube  lines  are 
free  from  fog,  and  it  is  questionable  if  this  state  of  things  would 
obtain  in  a  shallow  tunnel  system. 

The  question  as  to  whether  separate  locomotives  or  motor 
cars  are  more  suitable  for  tube  lines  Is,  it  appears,  one  which 
will  have  to  be  settled  by  experience,  as  opinions  at  present  dif- 
fer widely  on  the  subject.  Eleven  years'  experience  on  the  City 
and  South  London  Railway  has  shown  that  separate  locomotives 
have  many  advantages;  in  fact,  it  may  be  mentioned  that  a  motor 
car  train  was  actually  constructed  and  run  in  t rathe  about  seven 
years  ago,  but  was  abandoned  in  favor  of  separate  locomotives. 
This  train  certainly  gave  greater  seating  capacity  for  the  same 
total  weight,  and,  consequently,  the  coal  consumed  per  passenger 
carried  was  slightly  less  than  with  separate  locomotives,  ft  was 
found,  however,  that  a  certain  amount  of  time  was  lost  unneces- 
sarily at  the  terminal  stations,  due  to  the  driver  and  assistant  hav- 
ing to  change  positions  from  one  end  of  the  train  to  the  other. 
With  a  crowded  platform  the  time  lost  was  increased.  Thus, 
when  the  signal  was  given  for  the  train  to  start,  the  driver  was 
invariably  not  ready  to  start,  and  with  a  two  and  a  half  or  three 
minutes'  service  a  quarter  minute  lost  in  this  manner  was  appre- 
ciably felt  An  electrical  failure,  however  small,  may  put  the 
whole  train  out  of  running,  but  with  a  locomotive  the  same  fail- 
ure docs  not  so  seriously  interfere  with  traffic  arrangements.  For 
the  same  reason,  more  spare  carriages  arc  required  than  with 
separate  locomotives.  Another  objection  to  motor  car  trains  is 
the  siding  accommodation.  When  the  ordinary  daily  examina- 
tion and  overhauls  have  to  be  executed  in  the  tunnel  the  sidings 
must  be  constructed  of  a  larger  diameter  tunnel,  on  account  of 
continuous  inspection  and  repair  pits  in  the  case  of  motor  car 
trains.  With  separate  locomotives  these  pits  are  shorter  and 
more  getatable. 

With  traffic  conditions  such  as  obtain  in  London  or  any  other 
large  city — i.  e.,  a  couple  of  hours'  very  heavy  traffic  in  the  morn- 
ing and  again  in  the  evening,  with  light  or  fairly  tight  traffic 
■luring  the  remainder  of  the  day — the  matter  of  running  trains 
lightly  loaded  deserves  serious  consideration,  but  has  not  yet 
been  satisfactorily  solved,  so  far  as  tube  lines,  pure  and  simple, 
are  concerned. 

On  the  City  &  South  London  line,  after  experimenting  with 
motor  car  trains,  two-coach  trains  were  run  during  the  period  of 
light  load  and  three-coach  trains  for  the  heavy  morning  and 
evening  traffic.  A  short  experience  proved  that  the  extra  shunt- 
ing involved  with  the  two  different  sets  of  trains  consumed  quite 
as  much  coal  as  the  heavier  trains  running  all  day.  This  state  of 
affairs,  of  course,  only  applies  to  a  line  with  sidings  under  ground 
and  in  a  continuous  line.  If  the  train  could  easily  be  run  to  the 
surface  and  stabled  as  in  ordinary  fantail  sidings,  the  expense  and 
interruption  to  working  would  not  be  nearly  so  great,  and  this  is 
borne  out  by  experience  of  working  on  the  Waterloo  &  City 
Railway.  At  the  Waterloo  end  of  the  line  the  trains  run  out  into 
an  open  yard  with  sidings  branching  out  in  the  ordinary  manner. 
Single  motor  car  trains,  weighing  twenty-six  tons  average,  ire 
run  from  tt:jo  a.  m.  to  4  p.  m.,  and  again  between  7:.to  p.  m. 
and  to  p.  m.  At  other  times  the  four-coach  motor  trains,  weigh- 
ing 100  tons,  are  run.  commencing  at  7:30  a.  m.  The  multiple 
unit  system  should  afford  a  complete  solution  of  this  problem', 
but  from  the  foregoing  remarks  it  is  apparent  that  to  be  quite, 
satisfactory  the  grouping  of  cars,  etc.,  must  be  performed  in  the 
open. 

Having  dealt  with  what  appears  to  be  the  general  condition 
met  with  in  tube  railways,  a  brief  description  of  the  three  existing 
tubes  and  a  few  results  of  working  may  prove  interesting.  The 
City  &  South  London  Railway  with  its  extension  is  now  about 
b'4  miles  long,  and  runs  from  Clapham  Common  through  the 
city  to  the  Angel  at  Islington,  with  thirteen  stations,  the  average 
distance  between  stations  being  about  850  yds    The  generating 


station  is  situated  at  Stockwcll,  about  one  mile  from  the  south 
end  of  the  line.  Originally  the  line  to  King  William  Street  was 
worked  on  the  ordinary  two-wire  system  at  500  volts,  but  with 
the  extension  north  the  two-wire  system  at  500  volts  was  no 
longer  available,  and  the  method  of  distribution  was  changed  to 
the  three-wire  system  with  1000  volts  across  the  outers,  the  run- 
ning rail  forming  the  middle  wire.  There  are  two  sub-stations, 
one  at  London  Bridge,  2#  miles  from  Stockwcll,  and  the  other 
at  the  Angel,  554  miles  from  the  generating  station.  These  sub- 
stations arc  fed  from  Stockwcll  on  practically  a  five-wire  system, 
1.  e„  2000  volts  across  the  outers.  A  particular  feature  of  the  sys- 
tem is,  that  although  distribution  is  effected  at  2000  volts,  the 
maximum  voltage  across  any  one  commutator  is  500  volts  and 
only  half  of  the  electrical  energy  sent  to  the  sub-stations  is  trans- 
formed, and  thus  a  high  efficiency  is  maintained. 

One  or  two  novel  points  had  to  be  settled  before  installing  the 
system.  In  the  first  place,  there  had  been  the  problem  of  get- 
ting from  the  negative  to  the  positive  side,  and  several  automatic 
devices  had  been  considered,  but  the  way  out  of  the  difficulty  had 
finally  resolved  itself  into  a  simple  break  of  30  ft.  in  the  working 
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conductor  at  the  crossings.  That  had  given  rather  a  nickering 
light  in  the  tram,  but  the  break  had  been  reduced  afterward  to 
15  ft.  by  putting  conductors  in  the  middle  and  a  fuse  between,  so 
that  if.  by  any  chance,  two  locomotives  were  crossing  and  caused 
a  short  circuit,  the  middle  piece  would  become  disconnected  from 
the  main  conductor.  Another  question  decided  had  been  whether 
two  machines  should  be  used  at  500  volts,  one  on  each  side  of 
the  system,  or  1000-volt  machines  across  the  outers,  with  smaller 
machines  for  balancing.  Many  things  had  pointed  to  the  use  of 
generators  working  at  1000  volts,  but  one  point  that  had  seemed 
to  be  very  important  was  that  a  bad  short  circuit,  such  as  might 
be  caused  by  a  car  running  off  the  road  and  directly  connecting 
the  third-rail  to  the  ordinary  running  rail,  might  raise  the  pres- 
sure to  1000  volts  between  the  running  rail  and  the  working  con- 
ductor. The  circuit-breaker  would  probably  work,  but  in  the 
meantime  the  pressure  might  be  raised  on  the  motor  and  lamps, 
and  a  lot  of  the  lamps  would  be  blown  out  by  the  temporary 
rise  in  voltage. 

Reference  was  made  above  to  the  sub-station  efficiency,  and  it 
may  be  mentioned  that  the  continuous-current,  high-tension  re- 
ducers have  an  efficiency  of  90  per  cent  at  quarter  load,  94  per 
cent  at  half  load,  06  per  cent  at  full  load,  and  about  06  per  cent 
at  50  per  cent  overload.  This  high  efficiency  is  especially  notice- 
able at  the  sub  station  at  the  Angel,  where  the  high  tension  re- 
ducer system  with  reversible  boosters  in  connection  with  a  large 
battery  was  in  use;  a  very  high  efficiency,  indeed,  was  obtained, 
because  the  high-tension  feeders  supplying  the  sub-station  at 
1000  volts  had  an  almost  steady  load  all  day  long  of  between  75 
amp.  and  80  amp,,  while  the  current  going  from  the  sub-station 
bus-bars  to  the  line  varied  between  ?cro  and  450  amps,  II  a 
system  of  that  sort  were  applied  all  over,  the  sire  of  the  units  in 
the  generating  station  and  the  size  of  feeders  could  be  reduced  for 
the  same  number  of  trains.  At  London  Bridge  sub-station 
there  was  a  battery  almost  as  large,  but  it  had  failed  to  take  the 
peaks  with  the  ordinary  boosters,  and  was  not  much  good  as  a 
regulator;  in  fact,  it  would  do  very  little  work  at  all,  unless  addi- 
tional cells  were  switched  in  and  the  battery  was  allowed  to 
discharge  on  the  whole.  It  was  used  in  case  of  a  heavy  load,  and 
the  cells  had  to  be  switched  in  to  make  a  discharge. 

The  lift  and  lighting  circuits  were  fed  from  the  same  bus-bars, 
but  in  the  case  of  a  heavy  short  circuit  on  the  working  conductor 
an  automatic  cut-out  operated,  and  threw  the  hits  and  lights  onto 
the  battery,  thus  maintaining  the  station  lighting  and  lifts  supply 
in  case  of  the  working  conductor  blowing  its  fuses. 

Comparing  the  continuous-current  three-wire  system  used  on 
the  City  &  South  London  Railway  with  the  three-phase  system, 
it  would  be  seen  at  once  that  a  good  deal  less  needed  to  be  spent 
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IB  OOpper,  on  account  of  the  steady  load  on  the  t'< 
very  little  difference  in  tlx'  rail  drop  between  5!-i 
three  miles,  and  it  would  seem  that  the  limits  l< 
system  had  not,  by  any  means,  been  reached. 
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installation  of  the  system  it  had  been  thought  there  might  he 
some  difficult])  in  the  balancing,  hut  none  had  occurred.  Ordinary 
balancers  were  installed  at  Clapham  Common.  Moorgatc  Street 
and  the  Klephant  and  Cattle,  and  it  was  found  that  the  continu- 
ous-current reducers  acted  so  well  as  balancers  that  only  one  oi 
the  balancers  needed  to  be  used.  The  ammeters  in  the  reducer 
motor  armature  circuit  at  the  sub  station  showed  that  the  current 
was  fairly  steady,  while  the  generator  armature  currents  were 
varying  t'rom  zero  to  the  maximum,  showing  that  they  were 
acting  as  balancers  as  well  as  reducers. 

The  present  City  &  South  London  train  consists  ol  four  bogie 
carriages,  having  a  total  sealing  capacity  oi  I--8  passengers.  The 
empty  train  weighs  28.16  tons,  and  .16  lb  tons  iully  loaded 

The  locomotives  are  each  titled  with  two  giarless  motors,  one 
oi  which  is  capable  of  doing  the  work  in  case  of  the  other  getting 
temporarily  disabled.  The  locomotive  weighs  complete  13.65 
tons.  Thus,  the  locomotive  and  fully  loaded  train  weighs  408 
tons.  The  maximum  number  of  trains  running  at  one  time  is 
twenty-five,  giving  a  service  slightly  under  three  minutes  between 
trains  in  busy  trattic.  This  service  is  reduced  to  about  eighteen 
trains  during  the  periods  of  light  load.  The  average  speed,  in- 
cluding stops,  is  14.4  miles  per  hour,  and,  excluding  stop-  at  sta- 
tions, 16,75  miles  per  hour. 

The  kw-hours  per  ton  mile  at  the  above  speed  measured  on 
hoard  the  locomotive  are  0.055*  At  the  generating  station 
switchboard  the  unit  per  ton  mile  for  the  past  half  year  was 
.of*.  This  figure  includes  shunting,  sub  station  and  cable  losses, 
which  arc  not,  of  course,  included  in  the  measurement  on  board 
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nig  at  40  tons,  but  with  a  reduction  in  seating  capacity.  The  units 
per  ton  -mile  were  reduced  to  00177,  'he  maximum  speed  was  20.I), 
and  the  average  14.25  m.  p.  h.,  as  before-  This  reduced  units 
per  ton-mile  were  obtained  by  increasing  the  acceleration,  but 
the  peaks  at  starting  were  increased  from  .100  amps,  to  600  amps. 
I  hat  had  a  very  important  bearing  on  the  size  of  a  generating  sta- 
tion, and  the  copper  in  feeders  and  the  size  of  the  working  con- 
ductor. The  results  given  above  assumed  that  the  current  could  \k 
shut  on"  a«  soon  as  full  speed  was  obtained  and  the  locomotive 
allowed  to  coast,  but  that  would  hardly  apply  in  practice.  Running 
the  above  locomotives  at  their  maximum  speed  and  keeping  the 
current  on  until  the  brakes  were  applied,  the  times  for  a  2700- ft. 
section  were  122  seconds  and  toj  seconds,  while  the  units  per  tou- 
milc  were  00659  and  00745,  respectively.  Considering  this  effect 
on  the  power  station  of  a  line  with  ten  such  sections,  allowing  ten 
seconds  at  each  station,  and  running  a  two-minute  service  with 
thirty  trains  leaving  the  terminus  per  hour,  wc  found  that  the 
maximum  current  demand  was  2085  amps.,  and  with  four  motors, 
4300  amps.  The  time  for  the  journey  with  the  two-motor  equip- 
ment, was  2t  8  minutes,  and  with  the  four-motor  equipment  1867 
minutes.  The  difference  was  an  increase  of  13.5  per  cent  in  the 
units  per  ton-mile,  with  the  higher  acceleration,  and  the  power 
house  had  to  Ik-  enlarged  by  63  per  cent,  while  only  14.3  per  cent 
was  saved  in  time.  Unless  the  competition  with  trams  and  other 
snr,m»  of  iornnotion  was  very  severe,  such  extra  expenditure,  in 
order  to  obtain  very  high  rates  of  acceleration,  was  not  warranted. 
Another  thing  was  that  the  power  turned  out  would  not  be  turned 
out  -o  economically  with  a  very  varying  load.    It  would  almost 


FIG.  2.    DIAGRAM  SHOWING  TRACTIVE  RESISTANCE,  CITY  A 
SOUTH  LONDON  RAILWAY 


FIG  J. — DIAGRAM  OF  STARTING  CURVES  WITH  TWO  AND 
FOUR-MOTOR  EQUIPMENTS 


the  locomotive.  For  the  same  period  the  number  uaiii  mites 
run  were  650,000,  and  the  passengers  carried,  about  9,000,000. 
The  coal  per  unit  generated  was  3  <)  lbs  ,  which  includes  a'.l  boiler 
house  losses  getting  steam  and  banking  fires.  This  result  was 
obtained  with  North  Country  and  Midland  small  coal.  With  a 
coal  of  a  slightly  higher  calorific  value,  during  a  month  of  this 
period,  the  coal  per  unit  (lew-hour)  was  3.28  lbs  ,  including  all 
boiler-house  losses. 

Expressing  this  result  as  in  steam  railway  practice,  we  get  a 
coal  consumption  oi  about  three  ounces  per  ton  mile,  which  com- 
pares favorably  with  main  line  practice,  when  one  considers  that 
published  steam  locomotive  test-,  are  specially  taken  and  over  a 
short  period  only.  Also  the  traction  resistance  in  tunnels,  a< 
shown  by  exhaustive  tests  on  the  South  I-ondon  line,  is  about 
double  that  which  obtains  on  main  lines,  and  short  Sections, 
which  means  that  the  train  is  being  accelerated  for  about  half  tin 
total  running  time.  The  output  in  Board  of  Trade  units  per  half 
year  is  3.781.000.  The  tractive  resistance  per  ton  in  the  Citv  & 
South  London  Railway  is  given  in  Fig.  2. 

While  on  the  question  of  speed  it  may  be  well  to  discuss  the 
matter  of  very  rapid  acceleration,  which  is  receiving  a  lot  of  atten- 
tion at  the  present  moment  When  the  present  South  London 
locomotives  were  designed  it  was  carefully  considered  how  far  the 
company  could  go  in  the  direction  of  rapid  acceleration  without 
paying  too  much  for  it.  It  was  found  that  with  the  locomotivc 
under  consideration,  locomotives  and  trains  weighing  about  40  tons 
w  ith  passengers,  the  time  taken  on  a  short  section  of  2700  ft.  would 
be  Ijo  seconds,  the  maximum  speed  being  19.7  miles  an  hour, 
and  the  units  per  Ion-mile  o 054,  with  an  average  speed  of  14.25  in. 
p  h.  It  had  been  thought  that  a  much  belter  service  might  be  ob- 
tained by  having  a  four-motor  equipment,  the  total  weight  remain- 


appear  that  when  a  very  rapid  acceleration  was  required  some  such 
system  as  the  Ward-Leonard  system,  where  there  were  not  very 
high  peaks,  would  meet  the  case,  although  it  had  not  been  tried. 

However,  the  diagram  (Fig  3)  shown  illustrates  the  results  of 
Mich  a  system  in  comparison  with  the  two  and  four-motor  equip- 
ment above  referred  to.  The  starting  current  is  much  lower,  and  a 
uniform  acceleration  obtained.  Compared  with  the  four-motor  equip- 
ment the  time  for  the  section  is  the  same,  but  the  four-motor  con- 
sumes less  energy,  taking  086  watt  hours  as  against  105  for  the 
Ward- Leonard ;  but  the  latter  requires  a  maximum  current  of  only 
.^18  amps  as  against  6no  amps,  for  the  four-motor  equipment.  The 
Iwo-nioior  equipment  requires  the  same  energy  as  the  Ward- 
Leonard,  but  takes  20  seconds  longer  to  run  the  section. 

A  practical  example  of  the  effect  of  very  rapid  acceleration  may 
be  found  in  the  new  motor  on  the  Liverpool  Overhead  Railway, 
where  the  old  motors  took  starting  currents  of  140  amps  to  150 
amps,  for  an  average  speed  of  12.5  m.  p.  h.,  and  the  new  motors 
700  amps  to  800  amps.,  the  average  speed  being  19  m.  p.  h.  The 
time  for  the  journey  is.  however,  reduced  from  32  to  209  minute? 
The  increased  generating  plant,  feeders,  etc,  is  no  doubt  justified 
by  tramway  competition. 

The  Waterloo  «r  City  Railway,  the  second  of  London's  tube  rail 
ways,  connects  Waterloo  Station,  on  the  London  &  Southwestern 
Railway,  with  the  Rank  and  the  Central  London  Railway.  The  line 
is  about  iVt  miles  long,  with  a  station  at  each  end.  there  being 
no  intermediate  stations.  The  generating  station  is  at  the  Water- 
loo end  of  the  line,  and  works  on  the  two-wire  system  at  500  volts 
direct  current. 

At  each  station  the  line  practically  runs  to  the  surface,  and  there 
arc  no  lifts,  which  to  a  certain  extent,  helps  to  keep  down  the  ratio 
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On  this  1 1 1  it-  motor  car  trains  arc  used,  there  being  two  types  to 
suit  the  varying  traffic  conditions.  For  the  heavy  morning  and 
evening  traffic  tour-coach  trains  arc  in  service.  The  front  and 
rear  carriages  have  two  motors  on  the  leading  and  trailing  bogie; 
these  carriages  scat  forty-six  passengers  each,  and  the  two  inter- 
mediate carriages  fifty-six  each,  making  a  total  seating  capacity  of 
204  passengers  per  train. 

The  motors  have  a  normal  rating  of  about  42  B.  H.  P..  and  a 
maximum  of  60  B.  H.  P.,  representing  a  current  of  70  amps,  to 
too  amps  ,  at  500  volts  per  motor.  These  four -coach  trains  are 
run  for  about  three  and  a  half  or  four  hours  in  the  morning  and 
evening.  The  weight  of  the  train  and  motors,  with  the  average 
load  of  passeugers,  is  about  ioo  tons.  The  time  taken  for  the 
;ourncy  from  one  station  to  the  other,  is  five  minutes,  giving  an 
average  speed  of  about  18  m.  p.  h.  The  kilowatt-hour  consumption 
being  0.05  per  ton-mile  at  the  above  speed. 

During  the  periods  of  light  load,  that  is  11  :y>  a.  m.  to  4  p.  m, 
and  7  -JO  P-  BJfc  to  '0  p.  m..  the  single  motor  cars  arc  rnn.  These 
cars  weigh  about  26  tons  with  average  load,  and  rwjnirc  four  min- 
utes from  station  to  station,  the  average  speed  being  22.5  miles  per 
hour.  A  maximum  speed  of  40  m.  p.  h.  is  reached  with  these  cars, 
and  they  ascend  the  I  in  60  gradient  at  30  m.  p.  h. ;  the  kilowatt- 
hours  consumption  per  ton -mile  is  08, 

The  coal  per  unit  generated  taken  over  the  half-year  and  includ- 
ing all  boiler-house  losses  is  5  lbs.  of  Welsh  steam  coal. 

The  number  of  passengers  carried  per  half-year  is  about  2.5 
millions,  and  the  train  miles  82,800.  The  output  of  the  generating 
station  for  the  >ame  period  being  420.000  units. 

The  Central  London  Railway,  the  latest,  and  undoubtedly  the 
finest  of  London's  tubes,  runs  from  the  Bank  to  Shepherd's  Bush, 
a  distance  of  six  miles,  through  what  may  be  safely  called  the  finest 
district  for  traffic  in  the  world.  There  are  thirteen  stations,  the 
average  distance  between  each  being  very  similar  to  the  South 
London  line.  This  railway  was  opened  for  public  traffic  at  the  end 
of  July.  1900. 

The  generating  station  is  situated  at  Shepherd's  Bush,  with  sub- 
station stations  at  Not  ling  Hill  Gate.  Marble  Arch,  and  the  post- 
office.  Current  is  generated  at  5000  volts  three-phase,  and  reduced 
at  the  sub-stations  by  stepdown  transformers  and  rotary  convertors 
to  550  volts  continuous  current.  The  efficiency  of  the  stepdown 
transformers  and  rotary  convertors  is  given  as  83  per  cent  at  quarter 
load,  00  per  cent  at  half  load.  03  per  cent  at  full  load,  and  02  per 
cent  at  50  per  cent  overload,  from  which  it  will  be  seen  that  the 
double  transformation  i*  not  quite  as  economical  as  the  continuous 
current  reducers  in  use  on  the  South  London  line. 

The  train  on  the  Central  consists  of  seven  carriages  on  eight- 
wheeled  bogies,  the  total  weight  when  unloaded  being  about  g8  tons. 
The  seating  capacity  is  for  336  passengers  Separate  locomotives 
ate  at  present  in  use.  but  some  new  motor  car  trains  are  in  the 
course  of  construction.  The  locomotives  arc  fitted  with  four 
gearlcss  motors,  each  of  117  hp:  the  motors  on  each  bogie  are 
mounted  rigidly,  the  only  springs  being  those  between  the  bogie 
frame  and  the  turnplate  on  which  the  body  of  the  locomotive 
rests.  Tn  this  respect  the  locomotives  differ  from  those  on  the 
South  London,  whence  practically  the  whole  of  the  weight  of  the 
motor  is  spring  borne  To  this  difference,  no  doubt,  the  vibration 
on  the  Central,  which  is  absent  on  the  South  I-ondon,  can  be  at- 
tributed. The  spring  borne  load  per  axle  on  the  Central  being  3 
tons  and  the  unspring  Iwrne  8  tons,  while  the  South  I^ondon 
figures  are  spring  borne  5175  tons,  unspring  borne  1.65  tons  per 
axle. 

The  maximum  current  which  the  locomotive  is  capable  of  taking 
.->t  full  load  is  about  1200  atnns..  and  the  weight  about  44  tons. 
The  train  mileage  for  the  half-year  ending  December,  toot, 
was  614.517.  and  the  passengers  for  the  same  period  were  20,802,650. 
The  number  of  Board  of  Trade  units  output  from  the  generator 
appear  to  be  about  X'i  million*  per  half-year. 



Meeting  of  the  Pennsylvania  Street  Railway  Association 


The  nest  annual  meeting  of  the  Pennsylvania  Strict  Railway 
Association  will  be  held  at  York.  Pa  .  on  Sept,  10  next,  The 
meetings  "f  this  association  are  always  well  attended,  and  will 
undoubtedly  be  especially  so  this  year,  as  the  officials  of  the  York 
street  railway  system  have  entertained  the  association  before, 
and  their  bountiful  hospitality  is  well  known.  The  officers  of  the 
company  this  year  are:  John  A.  Rigg.  president:  John  Ruth, 
secretary,  and  W.  II.  Lanius.  treasurer,  while'  the  executive  com- 
mittee is  made  up  of  John  A.  Rigg.  William  B.  Given.  8.  F, 
Meyers,  S-  P  Light  and  W.  H  Lanius. 
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Plotting;  Speed-Time  Curvea— IV 

BY  C.  O.  MAILLUL'X 

The  Interpolation  Method  is  one  in  which  the  "component" 
curves  are  obtained  by  the  modification  of  certain  "fixed"  refer- 
ence curves.  The  method  requires  a  "Chart  of  Acceleration," 
such  as  shown  in  Fig.  8,  and  a  "Chart  of  Retardations."  such  as 
shown  in  pig.  11.  Each  chart  should  contain  various  speed-time 
curves  corresponding  to  several  up-grades,  to  zero  grade  (level 
track),  and  to  several  down  grades,  together  with  the  distance- 
time  curve  corresponding  to  each  speed-time  curve.  The  curves 
in  Fig«  8  and  it  correspond,  as  already  Mated,  to  "zero"  grade,  • 
and  to  0.5  per  cent,  I  per  cent,  1.5  per  cent  and  2  per  cent  of  both 
up  grade  and  down  grade,  the  down  grade  curves  being  above 
and  the  up-grade  curves  below  the  curve  for  level  track  in  both 
cases.  The  speed-time  curves  in  both  charts  can  be  readily  and 
quickly  plotted  by  the  "chart  method"  hereinbeiorc  described 
Where  greater  refinement  is  desired  the  curves  may  be  plotted 
for  every  fifth  01  a  per  cent  instead  of  every  half  per  cent  of  grade. 
The  distance  curves  are  plotted  from  co-ordinates  obtained  by  the 
integration  of  the  corresponding  speed-time  curve  by  the  plani- 
meter  or  by  the  integraph.  in  the  manner  already  explained.  The 
scales  of  speed  and  time  values  used  on  these  charts  should,  for 
obvious  reasons,  be  exactly  the  same  as  those  used  in  the  run 
curves. 

It  may  be  interesting  to  note  the  fact  that  the  acceleration 
curves  in  Fig  8  have  all  been  plotted  on  the  assumption  that  the 
curve  V  on  the  Chart  of  Accelerations  <  Fig.  g»  begins  ,n  the  |ioint 
a  instead  of  the  point  b.  This  means  that  no  allowance  has  been 
made  in  the  curves  for  the  increase  in  train  resistance  due  to 
static  friction  at  the  time  of  starting.  Theoretically  the  dip  in  the 
curve  .V  at  the  point  b  should  cause  a  short  bend  convex  to  the 
axis  of  x  in  each  acceleration  curve,  such  that  a  line  tangent  to 
the  straight  portions  would  not  pass  through  the  origin  of  x  but 
through  some  point  to  the  right  of  it.  It  will  be  doubtless  inter- 
esting and  perhaps  reassuring  to  learn  that,  practically,  the  error 
resulting  from  the  assumption  aforesaid  is  less  than  one-twentieth 
of  a  second,  and  is  consequently  negligible  even  when  the  lime 
values  a  and  *  have  been  determined  by  the  curve  or  reciprocals 
giving  the  greatest  accuracy  (F  in  Fig.  to),  and  further,  that  the 
discrepancy  in  time  values  practically  vanishes  when  using  recip- 
rocal curves  corresponding  to  speed  increments  of  05  m.ph. 
or  \a  m.ph.  (curves  fi  and  A). 

Fig.  14  gives  an  enlargement  of  the  portion  of  Fig.  8.  containing 
the  speed  time  curves  comprised  between  the  speeds  of  45  m.p  h. 
and  60  m.ph.  and  the  time  interval  between  the  twentieth  and 
fiftieth  second  of  time,  and  also  an  enlargement  of  the  correspond 
ing  distance-time  curves.  The  heavier  lines  represent  portions  of 
run  curve  referred  to  later. 

In  using  the  interpolation  method  it  is  necessary  to  first  plot  the 
run  curve  upon  tracing  paper  or  tracing  cloth,  after  which  the  curve 
may  lie  transferred  to  or  reproduced  upon  another  sheet  if  desired. 
A  tracing  sheet  having  been  placed  upon  the  Chart  of  Accelerations 
(Fig.  8)  we  proceed  to  plot  thereon  the  portion  of  run  curve  cor- 
responding to  the  portion  oi  O  A  of  service  run  No.  11.  The  run 
curve  over  this  portion  will,  obviously.  In-gin  at  zero  speed.  The 
form  of  the  curve  will  depend  upon  the  "net  equivalent  grade"  for 
this  portion,  which,  according  to  Table  II.  is  -|~  0.283  per  cent,  or  the 
same  as  the  actual  grade,  there  being  no  track  cui  .ature.  Ii  an 
acceleration  curve  for  this  gradient  be  plotted  in  the  regular  way 
by  the  "chart  method."  beginning  the  plotting  on  the  tracing  sheet 
at  the  same  point  as  the  acceleration  curves  on  the  Chart  of 
Accelerations,  this  curve  will  be  found  to  pass  between  the  curve 
for  .1  level  track  (solid  line)  and  the  curve  for  a  one-half  per  cent 
grade  (first  dotted  line  below  the  solid  line),  being  slightly  nearer 
the  dotted  line  curve  than  the  solid  line  curve.  Let  us  now  pro- 
ceed to  plot  the  same  curve  by  "interpolation"  between  the  solid 
line  curve  and  the  first  doited  line  curve  Since  0283  of  one  per 
cent  is  equal  to  o  +  283  x  2  =:  0.566  of  one  half  per  cent,  it  follows 
that  the  interpolation  points  will  be  0.5A6  of  the  space  between 
the  two  curves  aforesaid,  reckoning  from  the  solid  line  curve.  In 
this  way  any  desired  number  of  points  may  be  located  between  the 
two  curves.  In  practice  the  work  of  doing  this  may  be  simplified 
by  using  proportional  dividers  adjusted  for  the  ratio  57.100,  or  by 
using  proportional  scales  or  other  methods  of  proportional  sub- 
division, well  known  in  the  drafting-room,  On  drawing  this  curve 
it  will  be  found  to  coincide  very  closely  with  the  curve  previously 
plotted  by  ihe  chart  method.  The  divergence  between  the  two 
curves  represents  the  error  due  to  the  interpolation  method  This 

Xott.— The  Ural  instalment  Ml  n*p«  layered  in  the  Sunt  EUlLWAl 
IceisAL  July  5:  the  second  i*»rl  July  W.  and  ennuined  Figs  1  to  W.  and 
Ihc  iMrd  part.  Aug  8,  and  outlined  Kiga.  "  to  VS. 
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rrn>r,  however,  is  so  slight  that,  in  most  cases,  it  may  be  con- 
sidered negligible. 

11  if  method  of  interpolation  may  also  be  applied  to  the  distance- 
linic  curve  The  method  would,  in  fact,  have  relatively  little  value 
if  this  could  not  1h"  done — its  principal  advantage  being  to  simplify 
the  operation  of  "cutting  off"  each  portion  of  cur\c  at  the  proper 
distance  points. 

The  distance  curve  corresponding  to  any  interpolated  acceleration 
curve  is  also  prepared  by  interpolation  in  exactly  the  same  way  as 
the  acceleration  curve. 

In  Fig.  14,  in  the  upper  portion  of  the  diagram,  the  line  drawn 
with  heavy  dashes  represents  the  upper  end  of  the  run  curve  cor- 
responding to  the  portion  of  run,  0  A.  and  in  the  lower  part  of 
the  diagram,  the  heavy  line,  D,  represents  the  corresponding  inter- 
polated distance  curve.  The  process  of  determining  the  terminal 
point  A  at  which  this  portion  of  the  curve  should  be  cut  off,  is 
simple,    The  length  of  the  portion  O  .-/  being  0306  mile,  according 
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to  Table  II.  a  horizontal  line  e-f  is  to  he  drawn  in  pencil  on  the 
tracing  sheet  at  a  point  equal  to  this  distance  when  measured  by 
reference  to  the  distance  scale  at  the  point  /  at  the  right-hand  end 
<if  the  diagram.  This  line  is  prolonged  to  the  left  until  it  intersects 
the  distance  curve  D,  at  (he  point  d.  A  vertical  line  (d  A)  is  then 
drawn  in  pencil  at  this  point  until  it  meets  the  run  curve  at  the 
point  .-1.  which  will  be  the  terminal  point,  or  the  point  at  which  the 
portion  of  the  curve  0  A  is  to  be  cut  off.  The  point  A  corresponds 
In  this  particular  case  to  a  speed  of  53.6  m.p.h.,  as  indicated  on  the 
diagram. 

\Yc  will  now  proceed  to  plot  the  second  portion  l  .  l  H)  of  the  run 
curve,  which,  according  to  Table  II,  is  0.113  mile  in  length,  on  an 
up  grade  of  0.28.5  per  cent,  and  has  a  track  curve  of  I  deg,  .10 
minutes,  the  net  equivalent  grade,  including  correction  for  track 
curvature,  being  +0351  per  COM  (Column  VII).  Without  dis- 
turbing thetracingsheet. a  portion  of  acceleration  curve,  correspond- 
ing lo  the  portion  of  run  A  B.  is  to  be  plotted  and  drawn  on  the 
sheet.  This  portion  of  run  curve  will  obviously  begin  at  some  point 
1 11  tin-  horizontal  dotted  speed  line  passing  through  the  terminal  point 
.1  of  the  portion  O  A.  If  the  '  equivalent"  grade  (Column  VII) 
were,  for  example,  —175  per  cent,  the  curve  would  begin  at  the 


point  A"  and  would  have  the  form  represented  by  the  heavy  full  line 
A"  B".  If  the  equivalent  grade  were  —0.75  per  cent,  the  curve 
would  begin  at  the  point  A'  and  it  would  extend  to  the  point  B'. 
Bar  the  actual  equivalent  grade  (  +  0.351  per  cent),  the  curve  will 
befit)  at  A  and  will  run  to  0,  being  located  about  0.7  of  the  distance 
lictwcen  the  curves  for  o  per  cent  and  -+  0.5  per  cent,  so  that  it 
passes  slightly  to  the  right  of  the  continuation  of  the  previous 
curve  (shown  in  dotted  line). 

To  determine  the  length  of  the  second  portion  (AB),  we  first 
drop  a  vertical  line  (Ad')  from  the  beginning  of  this  portion  as  far 
as  the  corresponding  interpolation  point  (a")  in  the  portion  of  the 
chart  giving  the  distance  curves.  If  this  portion  of  run  curve  were 
on  a  —075  per  cent  grade,  beginning  at  the  proper  "interpola- 
tion" point  in  the  distance  curve  would  be  at  a',  while  if  the  curve 
were  on  a  —  1.75  per  cent  grade,  beginning  at  A",  the  proper  in- 
terpolation point  would  be  at  a".  Wherever  this  point  may  fall,  the 
procedure  will  be  the  same;  a  horizontal  line  is  to  be  drawn  on  the 
tracing  sheet  in  pencil  at  a  distance  which,  measured  by  the  distance 
scale,  at  the  right-hand  end  of  the  diagram,  represents  the  length 
of  the  portion  of  run  A  H,  namely,  0.113  mile,  as  given  in  Table  II. 
On  this  line  the  terminal  interpolation  point  (!>')  is  located.  The 
interpolated  distance  curve  (/->')  itself  may  then  be  drawn,  if  de- 
sired, although  that  is  scarcely  necessary,  it  being  sufficient  to  have 
the  terminal  point  clearly  indicated  by  a  dot,  such  as  shown  at 
I"  and  A  vertical  line  drawn  from  this  terminal  point  to  meet 
the  interpolated  acceleration  curve  will  cut  the  curve  at  the  proper 
time  point  If  drawn  from  the  point  b"  this  line  would  cut  the 
curve  A"  H"  at  H" :  if  drawn  from  b'  it  would  cut  the  curve  A' 
B'  at  B' ;  in  the  actual  case,  the  proper  line  is  the  line  b'B  which 
cuts  the  curve  A  B  at  the  point  B  (55.2  m.p.h  ).  The  acceleration 
curves  .-f"  B"  have  been  purposely  added  to 'the  diagram  in  this 
case  to  show-  graphically  the  important  effect  produced  on  the  form 
of  the  acceleration  curve  by  variations  in  grade.  These  curves 
show  graphically  the  fact  that  the  rate  of  acceleration  increases 
greatly  with  the  percentage  of  down  grade,  the  direct  effect  of  this, 
of  course,  being  that  the  speed  attained  at  the  end  of  the  corres- 
ponding portion  of  the  run  is  very  much  higher  00  down  grades  of 
higher  percentage,  as  clearly  shown  by  the  relative  positions  of  the 
terminal  points,  B,  B',  B". 

In  the  third  portion  of  run  B  E  it  becomes  necessary-  «°  anticipate, 
and  to  make  allowance  for,  the  track  curve  of  short  radius,  which 
occurs  in  the  fourth  portion  (C  //).  The  speed  at  the  end  of  the  por- 
tion B  E.  or  the  beginning  of  the  portion  £  //.  is,  as  previously 
stated,  set  at  25  m.p.h.  This  is,  therefore,  a  case  in  which  we  must 
plot  in  both  directions— "forward"  from  the  point  B,  and  "back- 
ward" from  the  point  £.  The  portion,  BC-E,  will  have  three 
"component"  curves,  including  an  acceleration  portion,  BC,  a  drift- 
ing portion.  CD,  and  a  braking  portion,  DE.  The  real  problem  in 
this  case  is  the  determination  of  the  points  C,  D,  at  which  the  drift- 
ing curve  CD  will  begin  and  end.  This  has  to  be  done  largely  by 
a  "cut  and  try"  process  We  begin  by  plotting  an  acceleration  curve 
for  a  net  grade  of  4-0.283  per  cent,  starting  from  the  speed  point 
B,  (J5_3  m.p.h.),  and  making  the  curve  arbitrarily  of  some  con- 
venient length,  such  as  may  be  thought  suitable  for  the  purpose.  A 
vertical  line  (B-b)  is  dropped  from  the  beginning  of  the  portion  BC 
to  the  proper  interpolation  point  for  the  corresponding  distance 
curve  /)".  Near  the  end  of  the  portion  plotted,  a  certain  number 
of  vertical  lines  (c'  c"  c",  etc.)  are  dropped  from  the  acceleration 
curve  to  the  distance  curve,  and  the  distances  corresponding  to  each 
<  f  these  vertical  lines  having  been  noted  by  reference  to  the  dis- 
tance seale.  it  is  recorded  in  pencil  opposite  the  letter  or  symbol 
representing  each  line,  as  indicated  in  the  upper  right-hand  portion 
in  Fig.  14.  Thus,  in  Fig.  14.  the  distance  covered,  when  the  curve 
B  C  is  cut  off  by  the  vertical  line.  c.  would  he  0.67  mile.  The  cor- 
responding distances,  when  the  curve  is  cut  off  hy  the  vertical  lines. 
<•'  c"  c",  etc.,  would  be,  respectively,  0071,  0.075.  0070  mile, 
etc..  each  successive  line  representing  a  "slice"  whose  area  repre- 
sents ,-,  distance  of  0.004  miles.  The  number  of  such  vertical  lines, 
and  their  distance  apart,  may.  of  course,  be  varied  as  desired,  and  as 
may  seem  best  in  each  particular  case. 

The  next  step  is  to  lay  out  a  braking  curve,  working  backwards 
from  the  point  E.  This  case  is  analogous  to  the  upper  portions 
t  FG  and  GH)  of  the  braking  curve  in  Fig.  12,  and,  consequently, 
will  correspond  with  cither  Problem  2  or  Problem  3  in  Appendix 
D,  according  to  the  term  which  i*  made  the  unknown  quantity. 
It  will  correspond  to  Problem  2  when  the  distance  covered,  s,  is 
given,  and  the  entering  speed  (at  the  point  D),  is  the  unknown 
quantity  to  be  determined.  It  will  correspond  to  Problem  3  when 
the  entering  speed  is  assumed,  and  the  distance  covered,  s,  is  the  un- 
known quantity  to  be  determined.  It  may  be  necessary  to  try 
ts.tb  ways,  assuming  a  given  value  for  the  distance  in  the  first  case, 
and  for  the  entering  speed  in  the  second  case.  A  few  preliminary 
Calculation!  made  both  ways,  based  upon  different  assumptions,  will 
enable  I  rough  approximation  to  be  made,  both  as  to  the  . 
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covered,  and  the  entering  speed,  for  the  braking  portion  of  the 
curve. 

The  next  step  is  to  plot,  on  a  separate  tracing  sheet  placed  upon 
the  chart  of  retardations  (Fig  8)  a  portion  oi  dniting  curve  cor- 
responding to  the  net  equivalent  grade  (4-  0283  |H-r  cent)  indi- 
cated in  Tabic  II,  and  of  such  length  as  may  seem  proper  to  form 
a  connecting  link  between  the  points  C  and  D,  allowing  extra 
length  at  both  ends.  The  corresponding  distance  curve  is  to  be 
drawn  by  interpolation  on  the  same  sheet.  This  sheet  is  then 
superposed  upon  the  tracing  sheet  containing  the  acceleration  por- 
tions. Let  us  assume  that  it  has  been  superposed  in  such  manner 
that  the  upper  end  of  the  drifting  curve  crosses  the  continuation  of 
the  acceleration  curve,  B  C"  (in  Fig.  14),  at  a  point  corresponding 
t..  the  vertical  line.  c".  If  preliminary  calculations  have  been  made 
for  the  braking  curve  in  the  manner  previously  indicated,  the  dis- 
lance  covered  while  braking,  as  obtained  from  these  calculations, 
should  be  added  to  the  distance  covered  during  the  acceleration 
portion  HCc".  which,  as  indicated  in  Fig  14,  h  0.079  mile  The 
sum  of  the  two  distances  corresponding  to  the  braking  and  aceel 
crating  portions,  subtracted  from  the  total  distance  of  the  portion 
BE.  namely.  0374  mile,  will  give  the  distance  remaining  for  the 
drifting  curve  (C  D).  If  this  calculated  distance  is  greater  than 
the  distance  indicated  by  the  distance  curve  corres|»inding  to  the 
portion  of  drifting  curves  comprised  between  the  vertical  line,  <'", 
and  the  vertical  line  corresponding  10  the  assumed  entering  speed. 
P.  it  is  an  indication  that  this  assumed  value  for  the  entering 
speed,  P,  is  too  high,  or  that  the  acceleration  curve  has  been  cut 
off  to  soon :  and  Vict  vrrta.  We  may  first  try  the  effect  of  chang- 
ing the  entering  speed,  D,  and  of  locating  it  at  different  points  along 
the  drifting  curve.  In  this  case,  the  entering  speed,  I),  being  now 
known;  we  have  a  case  corresponding  with  Problem  .1  (  Appendix 
0).  and  the  distance  covered  is  to  be  determined  by  reference  to 
equation  (1).  The  effect  of  changing  the  point  D.  however,  in  to 
also  change  the  distance  covered  by  the  drifting  curve,  It  may. 
therefore,  be  necessary  to  change  the  relation  of  the  drifting  curve 
!<■  the  acceleration  curve,  so  as  to  change  the  point  of  intersection 
between  these  two  curves.  In  many  cases,  the  distance  allowed  for 
braking  can  be  fixed,  and.  consequently,  the  entering  speed,  P. 
ran  be  calculated  as  a  ease  of  Problem  2  in  Appendix  D.  by 
means  of  Formula  (1).  This  being  done,  the  lower  speed  point  of 
the  drifting  curve  will  also  Income  fixed,  and  it  will  now  be  pos- 
sible to  make  sub-divisions  at  the  upper  portion  of  the  drifting  curve 
similar  to  those  made  on  the  acceleration  curve  in  Fig  14.  by  the 
Vertical  lines  r,  r\  f",  c",  etc.,  the  distance  corresponding  to  each 
line  being  recorded  in  pencil  on  the  tracing  sheet.  When  this  can 
Ivc  done,  the  process  of  finding  the  point  C  becomes  greatly  simpli- 
fied. For  each  position  of  the  drifting  curve,  with  respect  to  the 
acceleration  curve,  the  distance  values  corresponding  to  the  two 
component  curves  can  he  readily  calculated  If  the  sum  of  the  two 
distances  is  loo  small,  the  two  curves  must  be  moved  farther  apart : 
if  U>o  large,  they  must  fie  brought  closer  together.  In  the  actual 
case,  the  proper  point  of  intersection  between  the  acceleration 
curve,  UC.  and  the  drifting  curve.  CP,  takes  place  at  the  point  C. 
corresponding  to  the  vertical  line  Ct,  representing  a  distance  cov- 
ered, under  acceleration  (Fig.  14).  of  007  mile,  the  speed  at  the 
IHiint  C  being  56.35  m.p.h.  The  drifting  curve  beginning  at  this 
point  contmue*  until  the  speed  has  fallen  down  to  53  2  m.p.h.,  the 
distance  covered  being  0,139  mile.  The  braking  curve  represents 
a  reduction  of  speed  from  53  2  m.p.h.  to  25  m  p  h..  and  a  distance 
covered  of  0.178  mile.  The  three  component  curves  ior  this  por- 
tion of  the  run  aggregate  exactly  0.374  mile,  which  is  the  distance 
given  in  Table  II. 

The  fourth  portion  of  the  run  \E  li)  also  has  three  component 
curves,  the  first  being  the  acceleration  curve,  which  is  to  be 
plotted  by  interpolation,  in  the  manner  already  described.  It  is 
rut  off  arbitrarily  when  it  reaches  the  speed  point  of  35  m.  p.  h.. 
that  being,  as  already  stated,  the  limit  of  speed  for  the  track  curva- 
ture occurring  in  this  portion  of  the  run.  The  distance  covered  is 
determined  by  the  interpolated  distance-curve,  in  the  manner 
already  indicated.  A  drifting  curve  ior  the  portion  /•'  (7  is  then 
plotted,  either  on  a  separate  sheet  or  by  placing  the  same  sheet 
over  the  Chart  of  Retardations.  The  length  of  this  drifting  curve 
may  be  varied  arbitrarily.  This  being  an  express  run,  it  is  desir- 
able to  regain  a  higher  speed  with  as  little  delay  as  possible  when 
leaving  the  curve.  It  is  usual  to  turn  on  the  current  and  to  let  the 
train  again  accelerate  in  speed  before  passing  entirely  out  of  the 
curve,  it  being  found  practicable  and  safe  to  run  out  of  a  curve  at 
a  considerably  higher  speed  than  would  be  allowable  at  the  be- 
ginning, or  in  the  first  portion  of  the  curve.  In  this  case  the  cur- 
rent was  turned  on  after  drifting  down  to  a  speed  of  31  t  m.  p.  h. 
and  at  a  point  041  mile  from  the  end  of  the  curve.  The  accelera- 
tion curve,  C,  II,  having  been  plotted  by  interpolation  in  the  way 
already  indicated,  and  having  been  cut  off  by  means  of  the  dis- 
tance curve  at  the  point  corresponding  to  the  proper  distance 


(  041  mile),  the  two  succeeding' portions,  //  /  and  /  /,  could  then 
be  plotted  without  difficulty,  either  on  the  same  sheet  or  on 
separate  sheets.  On  reaching  the  point  J  it  becomes  necessary 
again  to  anticipate  for  the  final  braking  at  the  end  of  the  run 
and  to  plot  both  ways.  The  process  to  be  followed  in  determining 
the  point  K  is  substantially  the  same  as  that  followed  for  deter- 
mining the  point  C,  and  need  not  be  further  detailed. 

After  all  the  "component"  portions  of  the  entire  run  curve  have 
been  determined  they  arc  to  be  assembled  on  one  sheet.  This  can 
be  done  easily  by  tracing  these  portions  on  another  tracing  sheet 
or  the  curves  may  be  redrawn  on  a  separate  sheet  after  a  certain 
number  of  co-ordinate  points  for  each  portion  have  been  plotted 
on  the  sheet. 

The  curve  ODD  in  Fig  13  is  the  distance-curve  obtained  by  inte- 
grating the  service-run  curve,  OABC  .V.    Its  highest 

point  corresponds,  by  reference  to  the  scale  of  distance,  exactly 
with  the  total  length  of  the  run  (namely,  1.625  mile).  The  various 
bends  in  the  curve  are  an  indication  of  the  irregularities  in  the 
service-run  curve.  The  height  of  the  curve  at  any  time  point, 
when  gaged  by  the  distance  scale,  measures  the  distance  covered 
up  to  that  time  point. 

Subsidiary  Curves  —  After  the  service-run  curve  has  been  plotted 
it  becomes  possible  to  plot  various  other  curves,  which  could  not 
be  plotted  without  it,  and  which,  for  this  reason,  are  sometimes 
designated  by  the  general  term,  "subsidiary  curves."  The  com- 
plete discussion  of  these  curves  is  beyond  the  scope  of  this  paper, 
but  some  of  the  curves  are  so  closely  related  to  the  service-run 
curve  that  a  brief  reference  to  them  is  really  necessary  in  order 
to  give  a  general  idea,  at  least,  of  some  of  the  important  uses 
which  may  be  made  of  the  service-run  curve  in  determining  many 
oi  the  important  factors  of  a  given  electric  railroad  problem.  The 
distance  curve.  POP,  just  referred  to  in  Fig.  13,  is  an  example  of  a 
"subsidiary  curve."  The  most  important  of  these  curves  arc  the 
electric  power  input  curves,  the  current  input  curves,  and  also  the 
integral  curves  derived  from  them. 

The  power-input  curve  is  a  time-function  curve,  showing  the 
instantaneous  values  of  the  energy  applied  to  a  train.  This  curve 
begins  when  the  current  is  applied  to  the  motors,  and  it  ends  when 
the  current  is  cut  off.  Each  acceleration  cycle  in  the  service-run 
curve  therefore  corresponds  to  and  is  characterized  by  a  power- 
input  curve  (and  also  an  energy-input  curve).  Thus,  in  service 
run  No.  7  (Fig.  12),  in  which,  as  already  seen,  there  is  only  one 
acceleration  cycle,  there  is  only  one  power-input  curve,  which  is 
indicated  by  a  dotted  line  in  the  figure.  On  the  other  hand,  in 
Fig.  13.  where  there  arc  three  acceleration  cycles,  there  are  also 
three  power-input  curves,  which  form  the  outlines  of  the  three 
shaded  areas  in  the  figure. 

The  power-input  curve  and  its  integral  curve,  the  energy-input 
curve,  serve  for  the  determination  of  many  important  factors, 
including  the  energy  required  for  a  given  service,  and  also  the  lite 
and  character  of  power  station  necessary.  The  co-ordinate  points 
ior  the  power-input  curve  arc  calculated  by  reference  to  the  "cor- 
rected" speed  curve  (C)  on  the  sheet  of  motor  characteristics 
(Fig.  5).  The  current  value,  corresponding  to  each  speed  value, 
multiplied  by  the  mean  voltage  available  at  the  motor  terminals, 
gives  the  power  value  in  watts  corresponding  to  that  speed.  In 
this  way  the  power  values  corresponding  to  all  the  speeds  may 
hi-  calculated.  These  values  may  also  be  plotted  in  the  form  of  a 
power  characteristic  curve,  in  which  speed  and  electric  power 
(preferably  expressed  in  kilowatts)  are  the  co-ordinates.  It 
should  be  borne  in  mind  that  when  the  series- parallel  system  of 
motor  control  is  used  the  energy  applied  to  the  motors,  while  the 
motors  are  connected  in  series,  as  is  the  case  when  running  below 
a  certain  critical  speed,  will  be,  for  a  given  current  value  per 
motor,  only  one  half  as  much  as  when  the  motors  arc  connected 
in  parallel.  In  the  case  of  the  two  service  runs  shown  in  Figs.  12 
and  13  the  critical  speed  at  which  the  change  from  series  to 
parallel  connection  occurs,  is  19.6  in.  p.  h.  This  circumstance  ac- 
counts for  the  low  portion  of  the  power  curve  at  the  beginning,  as 
indicated  at  P  in  Fig  13.  The  voltage  available  at  the  motor 
terminals  is  not  really  applied  to  the  motors  themselves,  as  is  well 
known,  until  the  controller  resistance  has  been  entirely  cut  out. 
However,  since,  in  reality,  we  desire  to  know  the  energy  opplitd 
to  the  train,  whether  this  energy  be  applied  wholly  to  the  motors 
Ihemselves  or  whether  it  be  partly  expended  in  heating  the  con- 
troller resistance,  the  portion  P  is  plotted  just  as  if  the  energy 
were  expended  entirely  in  the  motors.  In  this  case  each  car  is 
assumed  to  have  a  four-motor  equipment,  and  the  acceleration 
current,  as  previously  stated,  is  assumed  to  have  a  mean  value  of 
400  amps,  per  motor.  The  mean  voltage  is  assumed  to  be  600 
volts.  At  the  time  of  starting,  there  being  two  pairs  of  motors 
connected  in  series  per  car.  the  power  input  will  be: 
600  x  400  x  2  =  480  kw. 

This  is  the  ordinate  value  of  the  portion  P  of  the  power  curve, 
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as  will  be  found  by  reference  to  the  scale  of  kilowatts  per  car  at 
the  left-band  end  of  the  diagram  iu  Fig.  I  J. 

After  the  resistance  has  been  entirely  cut  out,  the  rate  of  acceler- 
ation would  dimmish,  unless  the  controller  it  changed  from  the 
series  to  the  parallel  connection.  This  will  be  made  clear  by  a  com- 
parison ot  the  acceleration  curves  marked  A  and  C  in  Fig.  II.  The 
lower  of  the  two  curves  marked  A  is  substantially  the  same  as  the 
acceleration  curve  for  level  track  (solid  line)  in  Fir.  7  The  lower 
curve  marked  C  is  the  acceleration  curve  that  would  be  obtained  if 
the  parallel  connection  were  not  used— that  is  to  say,  if  the  accelera- 
tion were  allowed  to  take  place  on  the  last  sup  of  the  series  connec- 
tion, with  the  motors  still  connected  in  series,  but  with  the  con- 
troller resistance  entirely  cut  out.  (The  upper  curve,  in  each  case, 
is  that  which  corresponds  to  a  higher  gearing  ratio  than  the  gear- 
ing ratio  used  (or  the  curves  shown  in  Fig.  7.)  When  the  change 
from  series  to  parallel  connection  takes  place,  the  total  current  per 
car  will  jump  from  Koo  to  1000  amperes,  and  the  power  input  curve 
also  instantly  jumps  up  to  twice  its  value:  it  attains  its  highest 
point,  Q,  and  there  remains  constant,  as  indicated  by  Ike  straight 
line,  until  the  controller  resistance  has  again  successive!)  and  en- 
tirely been  cut  out  It  is  at  tin-,  moment  that  the  acceleration 
begins  to  decrease  <in  accordance  with  the  curves  shown  in  Fig.  7, 
or  with  the  curve  A  shown  in  Fig.  11),  because  the  counter  e  m  f , 
due  to  the  increase  of  speed,  l>egins  to  reduce  the  current  passing 
through  the  motors.  1  he  power  applied  to  the  car  therefore,  begins 
to  fall  very  rapidly,  as  indicated  by  the  curved  portion  R  of  the 
power  input  curv  e  in  F  ig.  1,?.  The  point  (C)  in  F  ig.  13  being,  as  we 
previously  found,  the  point  at  which  the  acceleration  ceases,  it  of 
necessity  corresponds  to  the  point  at  which  the  power  is  cut  off; 
and  the  power  curve  suddenly  drops  down  to  zero  at  that  point- 
In  the  second  acceleration  cycle,  in  Fig.  13,  the  speed  (25  m  p.h  )  at 
which  the  current  is  turned  on.  is  higher  than  the  "critical"  speed; 
consequently  the  motor  controller  must  Ik-  in  the  parallel  position, 
with  only  a  part  of  the  resistance  cut  out.  As  the  whole  of  this 
resistance  has  not  yet  been  cut  off  by  the  time  the  speed  point  F  is 
reached,  where  the  current  is  again  turned  off,  it  follows  that  the 
power  curve  (S)  will  be  straight.  In  the  power  curve  correspond- 
ing to  the  third  acceleration  cycle,  the  curve  begins  with  a  straight 
portion,  but  as.  the  speed  soon  attains  the  point  U92  mp.h  ).  at 
which  the  controller  resistance  is  all  cut  out,  the  power  values 
again  rapidly  diminish  same  as  in  the  first  cycle,  as  indicated  by 
the  curved  portion,  (/ 

It  should  be  noted  that  the  portions.,  P,  Q.  S.  T,  will  not.  in  actual 
practice,  he  absolutely  straight  lines.  They  will,  in  reality,  be 
serrated  or  saw-shaped,  with  a  number  of  humps  or  notches  equal 
to  the  nam bbr  of  steps  in  the  controller,  or  equal,  rather,  to  the 
number  of  movements  of  the  controller  which  the  motorman  makes 
during  acceleration.  These  humps  or  notches  are  due  to  the  fact 
that  when  the  controller  is  moved  from  one  step  to  the  next,  the 
current  instantly  jumps  up  to  a  higher  value,  and  is  then  gradually 
reduced  by  the  increase  in  c  m.f.  due  to  the  rising  speed  of  the 
motor,  the  same  process  Ihmujj  repeated  for  each  step  or  notch  of  the 
controller,  With  the  Sprague  multiple  unit  system  of  control,  it  is 
possible  to  restrict,  to  some  extent,  the  amount  of  fluctuation  in 
current  while  the  controller  resistance  is  being  cut  out.  so  that  the 
notches  or  teeth  in  the  actual  energy  curve  at  the  [mints  /',  Q,  etc., 
will  not  lie  so  large.  This  is  due  to  the  fact  that  the  process  of 
cutting  out  tin-  controller  resistance  can,  in  this  system,  be  made 
automatic  being  controlled  by  the  current  passing  through  each 
motor.  These  current  fluctuations  theoretically  react  iqion  the 
acceleration,  and  tend  to  produce  slight  waves  in  the  acceleration 
curves.  Practically,  however,  their  influence  is  negligible,  being 
virtually  obliterated  by  the  inertia  of  the  car. 

Energy  Curve— If  we  integrate  the  area  of  each  pow  cr  or 
kilowatt  curve,  we  obtain  the  value  of  the  energy  in  kilowatt  seconds 
(which  may  be  reduced  to  kilowatt-hours)  expended  during  the 
corresponding  acceleration  cycle.  This  is  a  valuable  and  useful 
quantity.  If  we  integrate  the  power  curve  "by  parts."  we  obtain 
the  energy  curve  for  each  acceleration  cycle.  This  has  been 
done  in  Fig.  ij,  where  the  portions  of  curve.  Ha,  Eb.  F.c. 
represent,  respectively,  the  portions  of  energy  input  curve  cor- 
responding to  the  three  acceleration  cycles.  The  horizontal  portions 
between  the  mclm-d  portions  merely  indicate  the  fact  that  the  total 
energy  remains  stationary  between  the  different  cycles  The  aggre- 
gate energy  for  the  three  cycles,  when  read  by  reference  to  the  scale 
of  kilowatt  hours  per  car  at  the  right-hand  end  of  the  diagram,  will 
be  found  to  he  14.22  kilowatt-hours.  The  portion  of  the  total 
energy  corresponding  to  each  cycle  may.  likewise,  be  read  separately 
by  reference  to  the  same  scale. 

Energy  Consumption —Having  obtained  from  the  energy  curve 
the  energy  consumption  during  the  run.  and  the  weight  of  train  and 
length  of  run  hemg  both  known,  the  energy  required  in  watt-hours 
per  car-mile,  or  per  ton-mile,  may  be  easily  calculated.  The  result- 
ing data  are  given  in  Fig.  12  and  Fig  13.  It  will  be  seen  that 
while  in  Fig   13  the  energy  consumption  is  only  114  watt-hours 


per  ton-mile,  it  rises  in  F'ig.  14  to  168  watt -hours  per  ton-mile,  not- 
withstanding the  fact  that  run  No.  11  is  shorter  than  run  No.  7. 
This  is,  of  course,  due  entirely  to  the  presence  of  the  sharp  curve 
in  run  No.  it,  which  necessitates  reduction  of  speed  and  subse- 
quent accelerations,  as  already  indicated. 

Current-Input  Curve.— The  current-input  curve  is  obviously  ol 
exactly  the  same  form  as  the  power-input  curve,  its 
values  being  different  from  those  of  the  power  curve  by  a 
stant  equal  to  the  mean  voltage  assumed  in  computing  the  ordi- 
nates  of  the  power  curve.  The  current  curve  may,  therefore,  be 
derived  from  the  power  curve,  or  the  power  curve  itself  may  be 
used,  as  if  it  were  the  current  curve,  with  a  different  scale  of 
ordinate*.  The  current  curve  is  useful  in  calculations  regarding 
the  (eeder  and  distributing  systems  necessary  for  transmitting 
electrical  energy  to  the  car  motors.  It  is  also  useful  in  determin- 
ing the  losses  to  be  expected  in  the  conductors  as  well  as  in  de- 
termining the  heating  of  the  motors.  F'or  the  latter  purpose  the 
current  input  curve  should  be  integrated  twice  successively.  From 
the  ■•  mid  integration  th<  value  ol  tin  mm  HMMW  EM  bl  00- 
tained;  the  square  root  of  this  value  will  be  the  equivalent  heat- 
ing current  for  the  run.  The  work  of  integration  will  be  greatly 
simplified  by  the  use  of  an  iutegraph  or  of  a  so-called  mechanical 
integrator.  The  well-known,  highly  ingenious  "Amsler"  me- 
chanical integrator  has  been  found  by  the  writer  to  be  very  con- 
venient and  satisfactory  for  this  purpose-.  While  it  does  not 
draw  the  integral  curves  like  the  integraph,  it  has  the  advantage 
over  the  integraph  in  this  case,  of  giving  at  one  single  operation 
the  results  of  both  integrations,  namely,  the  current-time  integral 
or  the  coulombs  ta/y  d  x)  and  the  current-mean-square-time  in- 
tegral ib/y' d  x).  and  even  a  third  integration  ic/y*  d  x)  if  desired. 
A  detailed  description  of  the  modus  operandi  is  beyond  the  limits 
of  this  paper. 

Intrinsic  Power  Curves— These  curves  show  the  instantaneous 
values  of  the  power  actually  utilized  in  maintaining  the  speed 
during  the  entire  run.  The  formula:  usually  employed  for  calcu- 
lating these  power  values  give  the  result  in  mechanical  horse- 
power. It  is  preferable,  however,  to  convert  the  hor.se  power 
values  into  equivalent  kilowatt  values.  The  curve  showing  the 
instantaneous  power  values  has  been  called  the  "intrinsic  power 
curve."  The  integral  of  this  curve  would  be  another  curve  called 
the  intrinsic  energy  curve.  When  the  intrinsic  energy  curve  and 
the  energy-input  curve  are  both  drawn  to  the  same  scale  the  ratio 
of  final  ordmates  of  the  intrinsic  energy  curve  to  the  energy-input 
curve,  will  represent  the  mechanical  efficiency  attained  during  the 
run. 

The  intrii  sic  power  and  energy  curves  arc  of  interest  and  of 
utility  in  the  minute  analysis  of  railway  problems. 

(To  bt  Ctmlinptd.) 



Taxes  of  Cleveland1  Railways 

The  two  Cleveland  companies  have  voluntarily  increased  their 
tax  returns  to  nearly  double  the  valuation  placed  on  the  property 
last  year.  This  action  immediately  followed  the  defeat  of  Mayor 
Tom  L.  Johnson's  plan  to  increase  the  tax  valuations  of  all  the 
big  public  service  corporations  This  defeat  came  in  the  shape  of 
the  overruling  of  the  suit  to  compel  the  auditor  to  restore  to  the 
tax  duplicate,  the  additions  made  by  the  board  of  equalization 
to  the  tax  valuations  of  the  five  corporations,  and  these  additions 
were  subsequently  taken  off  b%  the  State  board  of  tax  remission. 
The  action  of  the  two  companies  in  voluntarily  increasing  their 
taxes,  is  looked  upon  as  a  sharp  move  on  the  part  of  Mark  Hanna, 
president  of  the  Cleveland  City  Railway  Company,  and  a  large 
stockholder  in  the  Cleveland  F'lectric  Railway,  to  defeat  Mayor 
Johnson's  bid  for  popularity,  and  the  political  control  of  the  situ- 
ation in  Cleveland  and  Ohio.  Further  indication  that  Senator 
Hanna  desires  to  detract  from  the  weight  of  Johnson's  argument 
about  .t-cent  fare  and  tax-dodging  corporations,  is  seen  by  the 
fact  that  a  committee  appointed  by  the  building  trades'  council, 
representing  many  thousands  of  voters,  is  investigating  the  books 
of  the  two  big  companies  with  a  view  to  determining  the  lowest 
figure  at  which  a  street  railroad  can  be  operated,  allowing  for  a 
good  profit  to  the  stockholders.  Senator  Hanna  has  informed 
this  committee  that  he  and  his  company  would  be  willing  to  re- 
duce their  fares  to  a  point  where  a  fair  profit  on  the  investment 
lemained  possible. 

The  total  valuation  placed  by  the  Cleveland  F.lectric  Railway  on 
all  tangible  property  was  $1,693,924.  compared  with  $868,000  in 
loot.  The  returns  of  the  Cleveland  City  Railway  last  year  was 
about  $600,000.  and  this  year  about  $1,000,000.  The  tax  rate  i* 
fixed  at  about  60  per  cent  of  the  cash  value. 

Leading  officials  of  both  companies  deny  the  frequently  pub- 
lished  reports  that  they  are  about  to  ask  for  extensions  of  fran- 
chises on  the  basis  of  universal  transfers  and  seven  ticket*  for  a 
quarter. 
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The  recurrence  or  rather  the  increase  of  collisions  on  high- 
speed electric  railroads  is  beginning  to  alarm  the  public,  and  popu- 
lar newspapers  of  the  yellow  variety  arc  making  a  ieaturc  of  the 
tion  with  details  as  harrowing  as  possible  of  accidents 
The  thoughtful  student  of  electric  railway  opcr- 
for  some  time  that  the  conditions  which  exist 
ids  do  not  differ  materially  as  far  as  the  oper- 
ation of  trains  is  concerned  front  those  which  exist  on  steam 
That  is  to  say,  that  many  years  of  experience  in  oper- 
trains  by  means  of  steam  has  developed  certain  rules  and 
principles  which  cannot  be  violated  without  danger  of  accident. 
On  the  other  hand,  the  conditions  which  exist  on  most  trolley 
roads  are  more  favorable  to  saie  operation,  especially  as  regards 
collisions,  than  on  steam  roads, 

It  would  seem  that  a  principle  and  a  method  which  ha*  been 
in  use  for  many  years,  and  which  is  being  used  with  extreme  satis- 
faction and  absolute  safety  on  steam  roads,  and  which  is  particu- 
larly adaptable  to  the  operation  of  high-speed  trolley  lines,  should 
not  be  overlooked.  When,  in  addition  to  the  fact  that  the  prin- 
ciple is  right  and  the  method  simple,  the  cost  of  the  appliances  are 
less  than  any  other  form  of  signaling  apparatus,  it  would  appear 
that  its  use  would  be  much  more  extended  on  trolley  lines  than  it 
is  at  present.  I  refer,  of  course,  to  the  block  system  and  its  ap- 
plication by  means  of  the  "train  start."  Nearly  all  of  the  single- 
track  steam  railroads  in  Great  Britain  are  operated  by  means  of 
the  train  staff,  and  under  various  modifications  it  is  used  all  over 
the  world. 

The  steam  road  proposition  usually  is  to  operate  a  number  of 
trains  of  various  speeds  in  contrary  directions  at  extremely  ir- 
regular intervals.  The  ordinary  steam  road  train  schedule,  for 
example,  provides  for  a  number  of  trains  into  a  large  city  in  the 
morning  and  an  equally  large  number  returning  in  tin-  afternoon; 
running  contrary  to  these  trains  are  a  comparatively  few.  so  the 
making  of  a  schedule  of  this  kind  provides  for  trains  following 
each  other  and  meeting  a  less  number  in  the  opposite  direction. 
But  this  passenger  schedule  is  complicated  by  freight  trains,  both 
regular  and  extra,  and  is  also  daily  disturbed  by  express  and 
through  trains,  which  may  fur  many  hours  off  their  proper  time. 
The  result  of  many  years  of  experience  in  conducting  the  oper- 
ation of  American  railroad*  has  resulted  in  a  system  whereby  the 
movement  of  the  trains  is  controlled  from  a  central  point  by  one 
man.  called  the  train  despatched  who  gives  orders  direct  to  the 
crew  of  each  train.  He  fixes  the  points  at  which  the  trains  meet 
and  pass,  and  changes  these  points  as  the  exigencies  of  the  service 
may  demand,  in  order  to  facilitate  and  accelerate  the  train  move- 
ment. This  system  works  very  well  up  to  a  certain  point,  beyond 
which  experience  proves  that  other  systems  arc  more  economical 
and  safe.  These  latter  systems  are  all  variations  or  modifications 
of  the  so-called  block  system.  In  England  all  steam  railroad*  arc 
operated  on  the  block  system,  but  in  this  country,  owing  to  the 
perfection  and  adaptability  of  the  train  despatcher  system,  the 
block  system  has  been  adopted  only  by  railroads  of  large  traffic; 
hence  it  is  that  most  people,  in  considering  methods  of  train 
operation,  take  it  for  granted  that  the  block  system  is  adaptable 
only  to  roads  of  dense  traffic.  This  idea  has  been  impressed  and 
emphasized  on  the  minds  of  the  public  by  the  expensive  signaling 
apparatus  installed  in  this  country  on  the  roads  of  heavy  traffic, 
in  order  to  facilitate  the  use  of  the  system.  It  should  be  noted, 
however,  as  a  matter  of  fact,  that  the  block  system  can  be  used 
on  any  railroad  and  that  the  appliances  absolutely  necessary  arc 
extremely  inexpensive.  It  is  not  necessary  to  erect  block  signal 
stations  nor  even  to  construct  a  telegraph  line  to  get  the  full 
benefits  of  absolute  safety,  if  it  is  so  desired. 

Electric  railroads  lend  themselves  particularly  to  the  use  of  an 
absolute  block,  because  trains  are  usually  run  at  definite  intervals 
and  at  constant  speed.  Some  trolley  lines  have  installed  so-called 
block  signal  systems:  that  is.  they  have  installed  apparatus  de- 
signed to  indicate  whether  or  no  the  next  block  or  section  of 
track  was  occupied  or  not.  Some  of  these  systems  arc  worse 
than  useless,  because  of  the  fact  that  if  the  signals  are  not  prop- 
erly operated  and  understood  they  may  mislead  the  motorman 
and  causes  him  to  run  at  higher  speed  ami  with  less  care  than  he 
would  if  the  road  was  not  provided  with  this  apparatus.  As  a 
rase  in  point  I  noticed  on  a  trolley  road,  some  weeks  ago,  which 
runs  cars  weighing  twenty-five  tons  at  extremely  high  speed,  that 
when  we  approach  the  end  of  the  block  the  motorman  asked  a 
ftiend  to  get  off  and  throw  the  handle  of  the  so-called  block- 
signal.  The  indications  to  the  motorman  are  by  a  combination 
,.[  lights,  the  handle  by  which  the  signal  is  operated  is  located  at 


easy  reaching  distance  to  anyone  standing  on  the  ground,  but 
cannot  be  reached  from  the  platform  oi  the  car.  When  I  got  off 
the  car  at  a  wayside  point  I  was  interested  to  note  the  length  of 
time  it  would  take  the  car  to  run  the  succeeding  block,  and  so 
stood  watching  the  signal.  Presently  a  man  came  along  and 
notntd  the  lever,  changing  entirely  the  indication*  of  the  light. 
Whether  the  man  that  moved  the  lever  was  an  employee  of  the 
mad  or  not  and  whether  the  signal  indicated  safety  or  danger  I 
do  not  know.  On  returning  to  the  terminus  of  the  line  that  after- 
noon, I  inquired  as  to  the  success  of  the  operation  oi  the  railroad 
and  was  told  thai  they  had  several  collisions  within  a  compara- 
tively short  time,  one  of  which  was  very  serious,  being  a  head-on 
collision  of  two  heavy  cars  going  at  high  speed.  Instances  of 
this  kind,  and  others,  illustrating  a  lack  of  knowledge  of  the  basic 
principles  of  the  l>lock  system  are  numerous;  this  particular  in- 
stance is  cited,  because  it  illustrates  the  violation  of  the  two  most 
fundamental  principles  o(  blocking  which  are.  first,  a  definite 
positive  indication  which  cannot  fail  to  be  understood;  and.  sec- 
ond, such  discipline  of  employees  that  they  can  only,  by  the 
grossest  careU**nr*s.  which  will  be  obvious  to  the  most  casual  ob- 
server, violate  the  rules  of  the  block. 

The  block  system  simply  means  that  the  railroad  he  divided  into 
sections  of  suitable  and  convenient  length,  and  that  but  one  train 
or  car  he  on  each  block  at  once.  The  simplest  form  of  apparatus 
ior  indicating  and  carrying  into  effect  this  principle  is  the  old 
English  staff  system.  When  a  train  approaches  the  end  of  a 
block  it  must  come  to  a  standstill,  and  before  it  can  proceed  into 
the  next  block  the  engincman  must  receive  the  staff  controlling 
the  block.  As  there  is  but  one  staff  for  each  block,  there  can  be 
but  one  train  on  the  block  at  one  time  On  receiving  this  staff, 
the  enginrman  proceeds  into  the  block,  and  at  the  end  of  the  block 
delivers  his  staff  over  to  the  proper  official.  The  next  train  going 
into  the  opposite  direction  receives  (he  staff  and  returns  it  to  the 
other  end  of  the  block.  This  system  had  to  be  modified  for  steam 
railroad  operation,  as  it  presupposes  an  equal  number  oi  trains 
in  opposite  directions  and  each  train  alternated  on  each  block  by 
a  train  in  the  opposite  direction.  The  modification,  in  order  to 
adapt  this  system  to  steam  railroad  operation,  is  called  the  electric 
staff,  a  very  ingenious  device  which  has  a  number  of  staffs  en- 
closed in  boxes  at  each  end  of  the  block.  When  one  is  removed 
the  boxes  at  both  ends  are  locked  and  another  staff  cannot  be 
taken  out  until  the  one  removed  has  been  replaced.  But  electric 
railway  operation  has  exactly  the  condition  described  for  the 
operation  of  the  train  staff  system.  Trolley  schedules  provide  for 
an  equal  number  of  trains  or  cars  passing  over  the  road  and 
alternating  each  with  the  other  on  successive  blocks,  so  it  would 
seem  that  there  would  be  no  reason  why  the  absolute  block  sys- 
tem, as  operated  by  the  train  staff,  should  not  be  adopted  on  all 
high-speed  electric  railroads.  The  staff  might  consist  of  a  large 
ring  10  ins.  in  diameter,  with  a  metal  tab  showing  the  number  of 
the  block,  a  simple  hook  could  be  placed  on  a  pole  with  the  corre- 
sponding number  painted  on  the  pole.  This  should  be  placed  near 
enough  to  the  track  so  that  the  motorman  could  reach  out  and 
remove  the  staff  from  the  hook  and  hang  it  on  a  hook  in  the  car 
without  stopping  his  car,  and  at  the  end  of  the  block  he  would 
replace  the  staff  on  a  hook  and  take  aboard  the  staff  for  the  next 
block,  There  are  objections  to  this  system,  hut  none  which  are 
serious  and  none  which  outweigh  the  absolute  safety  which  it 
provides  against  both  head  and  rear  collisions 

One  objection  which  will  be  raised  to  this  system  of  operation 
is  that  it  doe*  not  provide  sufficient  flexibility  to  care  for  increased 
traffic.  This  objection  is  only  partially  true,  for  extras  can  be 
run  over  the  road  at  any  time  with  absolute  safety.  Their  num- 
ber, of  course,  is  limited  by  the  length  of  the  blocks,  and  conse- 
quently the  permanent  interval  between  cars.  Perhaps  the  best 
method  of  giving  increased  carrying  capacity  to  the  road,  and  yet 
not  to  increase  the  number  of  cars  or  trains  sufficiently  to  cause 
vexatious  delays,  is  to  increase  the  carrying  capacity  of  each  car 
or  train.  This  can  be  easily  accomplished  by  coupling  two  or 
more  cars  together,  and  if  steam  railroad  operating  experience 
goes  for  anything,  this  method  will  result  in  diminished  operating 
expense  There  arc  very  few  high  speed  trolley  lines  which  re 
quire  a  service  of  oftem-r  than  once  in  fifteen  minutes  and  a  fre- 
quency of  thirty  minutes  is  undoubtedly  sufficient  for  the  majority. 
Assuming  then,  that  the  superintendent  works  out  an  operative 
schedule  with  passing  points  properly  placed  for  a  definite  fre- 
quency, he  can  train  his  men  to  run  on  it  and  protect  against 
collisions  absolutely  i.y  using  the  train  staff  system.  When  addi- 
tional carrying  capacity  is  desired,  lie  simply  increases  the  capacity 
of  his  regular  cars  or  trains.  If  the  company  is  a  prosperous  one 
and  is  earning  dividend",  so  that  the  directors  are  willing  to  have 
expenditures  made  ior  permanent  improvement  of  the  plant,  per- 
manent block  signals  can  be  installed  which  will  be  operated 
either   automatically  or  by  hand.    If  operated   manually,  they 
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should  be  so  arranged  that  the  lever  is  out  of  reach  of  people 
standing  on  the  ground,  and  when  it  is  thrown  for  the  block  can 
not  be  changed  until  the  car  has  passed  the  block.  Automatic 
signals  arc  excellent,  and  there  is  a  great  variety  on  the  market 
which  are  economically  operated  and  safe.  Any  block  signal 
should  be  so  arranged  that  if  any  accident  happens  to  it  or  the 
line  becomes  deranged  or  the  mechanism  out  ot  order,  it  will 
show  the  danger  indication. 

If  it  is  desired  to  tise  the  block  theory  and  opetate  by  means 
of  permanent  signals  controlled  cither  by  electricity  or  air  at 
the  ends  of  the  block,  certain  principles  thoroughly  established 
by  many  years  of  disastrous  and  heart-breaking  experience  should 
not  be  overlooked.  The  first  is  that  the  signal  should  be  simple 
and  should  have  but  two  indications,  it  should  say  definitely,  clear 
or  definitely  blocked;  that  is.  it  should  say  "go"  or  "Mop."  This 
can  Ik-  best  accomplished  by  the  semaphore  arm.  When  it  is 
horizontal  or  extending  over  the  track  everyone  understands  that 
it  means  "stop,"  whereas  if  it  is  dropped  at  an  angle  it  indicates 
"clear,"  and  the  car  can  proceed.  In  the  same  way  the  lights  for 
night  signaling  should.be  position  signals;  two  red  lights  hori- 
zontally placed  indicating  "stop'  and  two  green  lights  vertically 
indicating  "clear."  This  is  the  result  of  signal  practice  the  world 
over,  and  is  understood  and  is  understandable  by  all  concerned  in 
railway  operation  and  by  most  of  the  patrons  of  railroads.  The 
cost  of  providing  signals,  as  described,  would  not  be  any  greater 
than  the  cost  of  providing  the  present  signals  now  installed  on 
many  lines 


on  Electrical  Supply  by  Street  Railways 


BY  ALTON  D.  ADAMS 

Interurban  extensions  of  street  railways  have  carried  them 
through  many  towns  where  there  arc  no  public  systems  of 
electrical  supply.  The  present  rapid  expansion  of  these  railway 
systems  is  constantly  adding  to  the  number  of  such  towns.  Kvcn 
the  older  type  of  500-volt  direct  current  distribution  to  street 
railway  lines  is  readily  adapted  to  general  electrical  supply, 
through  the  medium  of  sub  stations,  and  the  newer  alternating 
lines  arc  even  more  easily  available  for  lighting  and  power  to 
stationary  motors.  Managers  of  electric  railways  have  not  been 
slow  to  perceive  the  advantages  of  a  lighting  load  for  their 
stations,  the  heaviest  part  of  which  would  come  at  times  when 
the  demands  of  traction  are  not  at  a  minimum,  and  would  have 
engaged  in  general  electrical  supply  long  since  but  for  legal  restric- 
tions. In  the  great  majority  of  cases  the  charters  of  street  rail- 
ways have  not  given  them  lighting  powers,  and  such  powers  when 
applied  for  have  frequently  been  denied  by  State  legislatures.  At 
the  present  time  the  lack  of  legislative  consent  is  the  main  im 
pediment  to  the  rapid  acquisition  of  large  loads  by  electric  rail- 
ways in  the  general  supply  oi  light  and  power.  The  practical 
problem  is  thus  to  secure  this  consent  in  the  various  States  One 
of  the  main  difficulties  to  be  overcome  is  the  disinclination  in  the 
minds  of  legislators  to  give  a  public-service  corporation  a  varied 
field  of  activity,  but  electric  lighting  by  street  railways  is  so  clearly 
for  the  public  good  that  the  arguments  in  its  favor  must  ultimately 
prevail.  The  easiest  means  by  which  street  railways  can  gain  legal 
entry  to  the  field  of  electrical  supply  are  perhaps  as  various  as  the 
legislation  of  the  several  States,  but  a  plan  that  has  proved  sue 
cessful  in  Massachusetts  may  be  nseiul  elsewhere.  During  several 
years  the  street  railway  companies  of  Massachusetts  have  strug- 
gled for  the  legal  right  to  enter  directly  the  lighting  field,  but 
without  success. 

In  the  legislature  of  1002,  a  bill.  House  No  171,  was  introduced 
giving  street  railway  companies  the  right  to  furnish  electric  light 
in  cities  and  towns  where  no  public  service  oi  this  sort  exists, 
provided  the  consent  of  the  local  authorities  be  first  obtained,  but 
this  bill  failed  of  passage.  Besides  this  general  measure  some  half 
dozen  or  more  bills  were  introduced  at  the  same  session,  giving 
certain  street  railway  companies  the  right  to  do  electric  lighting 
in  specific  towns,  on  consent  of  their  local  officers,  but  these  bills 
iarcd  no  better  than  the  one  applying  to  all  the  electric  roads. 

What  could  not  be  done  directly  was  next  attempted  and  ac- 
complished indirectly.  Street  railways  could  not  secure  authority 
to  engage  directly  in  electric  lighting,  but  they  were  authorized  to 
sell  electrical  energy  to  any  town  that  contains  no  general  sys- 
tem of  electrical  supply,  and  wishes  to  distribute  electric  light  for 
either  public  or  commercial  purposes.  This  authority  is  contained 
in  Chap,  449.  Acts  of  1002,  approved  June  5  of  the  present  year. 
Both  street  railways  and  the  class  of  towns  named  arc  thus  left 
free  to  enter  on  contracts  that  should  prove  of  decided  advantage 
to  all  concerned.  The  main  object  of  the  street  railways  is  to  sell 
energy,  and  a  business  done  in  bulk  with  each  town  will  probably 


be  quite  as  desirable  as  one  done  with  a  large  number  of 
consumers. 

Under  the  plan  provided  ior  by  the  act  in  question,  the  entire 
expense  and  care  of  the  local  distribution  systems  falls  on  the 
towns,  and  the  street  railways  simply  deliver  energy  through  one 
or  more  meters  in  each  town.  After  a  town  and  a  street  railway 
company  have  entered  into  a  contract  for  the  purchase  and  sale 
ol  electrical  energy,  the  contract  must  be  approved  by  the  Rail- 
r.  ad  Commissioners  before  it  becomes  operative.  This  provision 
of  the  law  will  no  doubt  prevent  the  sale  of  energy  at  prices  that 
do  not  represent  fair  profit  on  the  cost  of  its  production,  since 
sales  below  COS)  would  interfere  with  the  functions  of  the  street 
railways  as  common  carriers.  When  only  a  single  street  railway 
enters  a  town  it  will  usually  be  unwilling  to  sell  energy  without 
making  a  fair  profit,  but  with  two  or  more  railways  in  the  same 
town,  as  is  often  the  case,  the  interposition  of  the  Commissioners 
may  sometimes  be  necessary  to  keep  up  rates  At  the  start  neither 
a  street  railway  or  the  town  are  under  any  obligation  to  make  any 
contract  or  purchase  or  sell  any  electrical  energy.  After  a  con- 
tract that  has  been  freely  made  for  the  sale  of  energy  expires, 
however,  if  the  town  and  the  street  railway  company  concerned  are 
unable  to  agree  on  the  manner  in  which  the  energy  is  to  be  fur- 
nished to  the  town  in  the  future,  or  on  the  price  to  be  paid  for  it, 
then  the  town  may  apply  to  the  Railroad  Commissioners  to  de- 
termine these  points,  and  the  Commissioners  arc  required  to  fix 
the  manner  in  which  the  energy  shall  be  furnished  and  the  price 
to  be  paid  for  it.  The  street  railway  company  is  then  required  to 
turnish  the  energy  in  the  manner  and  at  the  price  determined  by 
the  Commissioners.  While  large  powers  are  thus  placed  in  the 
hands  of  the  Commissioners,  it  is  no  greater  than  that  which  they 
already  exercise  as  to  rates  of  fare  on  steam  and  electric  lines, 
and  their  conservative  rulings  in  the  past  arc  a  good  indication  oi 
what  may  be  expected  in  this  new  direction. 

This  legislation  opens  a  wide  field  for  street  railways  in  electric 
lighting.  All  the  cities  of  Massachusetts  arc  already  served  by 
systems  of  general  electrical  supply,  and  do  now  come  within  the 
provisions  .,i  the  above  act  The  State,  however,  contains  319 
towns,  and  of  this  number  only  about  100  contain  electric  lighting 
systems,  so  that  more  than  mo  towns  arc  free  to  contract  for  sup- 
plies 01  energy  from  the  circuits  oi  street  railways.  Many  oi  the 
towns  that  are  now  without  electric  lighting  already  contain  street 
railways.  Most  of  the  remaining  towns  will  soon  be  reached  by 
the  trolley  lines  that  are  fast  uniting  the  remote  corners  of  the 
Commonwealth. 



Consolidation  of  Manufacturing  Companies 

S.  Marsh  Young,  oi  the  American  Union  Electric  Company, 
announces  that  the  company,  in  addition  to  its  purchase  oi  the 
Union  Railway  Power  &  Electric  Company,  Morris  Electric  Com- 
pany, The  Falcon  Electric  Manufacturing  Company,  Electric 
Motor  Specialty  Company,  Fountain  Manufacturing  Company. 
The  Federal  Manufacturing  &  Specialty  Company  and  Rcirigcra- 
tor  Machine  Company,  has  added  to  its  line  oi  purchases  the 
Metropolitan  Switch  Board  Company.  The  American  Union 
Electric  Company  has  purchased  all  the  capital  stock  oi  the  Me- 
tropolitan Switch  Board  Company  from  Charles  L.  Eidlitz,  T  J 
Murphy  and  G.  A.  Annable. 

The  American  Union  Electric  Company  intends  to  continue  to 
operate  the  factory  oi  the  Metropolitan  Switch  Board  Companv 
at  West  Twenty- Ninth  Street  as  an  auxiliary  to  its  plant  at 
Ampere.  N.  J  .  and  in  the  Twenty-Ninth  Street  factory  will  handle 
all  switchboard  and  special  panel  board  work  under  the  super 
vision  of  T.  J.  Murphy,  former  president  of  the  Metropolitan 
Switch  Board  Company. 

The  purchase  of  the  Metropolitan  Switch  Board  Company  by  the 
American  Union  Electric  Company  carries  with  it  the  ownership 
•>f  the  "Murphy"  patents,  which  cover  all  forms  of  installation  of 
panel  boards,  as  well  as  built-up  panel  boxes  and  the  divisible 
panel  board. 

There  has  been  considerable  controversy  between  the  Metro- 
politan Switch  Board  Company  and  the  several  manufacturers  of 
paiicd  boards,  hut  the-  American  Union  Company  announces  that 
it  will  probably  turn  in  these  patents  to  the  g.  neral  benefit  of  the 
panel  board  business,  and  will  issue  licenses  to  about  a  dozen  of 
the  principal  panel  board  manufacturers,  its  object  being  to 
strengthen  the  general  situation  and  to  enable  the  legitimate  panel 
board  manufacturers  to  receive  a  fair  return  on  their  investment 

The  new  additions  to  the  factory  of  the  American  Union 
Electric  Company  at  Ampere,  N.  J.,  covering  about  2.1.000  sq.  ft. 
of  floor  space,  arc  about  completed,  although  plans  are  being 
prepared  for  the  still  further  addition  of  a  new  brick  building. 
,100  ft.  x  50  it.,  for  a  geiu-r.il  machine  shop,  as  well  as  office  buihi- 
ing  and  1 
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The  Rapid  Transit  Commission,  Board  of  Aldermen  and 
Pennsylvania  Railroad  Company  were  represented  at  a  conference 
last  week,  in  which  Mayor  Low  presented  arguments  in  iavor 
of  an  immediate  settlement  of  the  question  of  granting  a  franchise 
to  the  railroad  for  a  tunnel  from  Jersey  under  Manhattan  ami 
through  to  Long  Island,  with  terminal  facilities  in  New  York.  It 
was  decided  to  have  committees  appointed  to  represent  the  Board 
of  Aldermen  and  Rapid  Transit  Commission  to  prepare  a  contract 
that  would  meet  the  objections  raised  to  the  first  one  The  com- 
pany intimated  that  it  would  accept  the  following  modifications: 
The  franchise  to  be  controlled  by  a  subsidiary  company  to  be 
organized  under  the  laws  of  the  State  oi  New  York:  the  depart- 
ment of  health  to  have  sanitary  supervision  of  the  tunnel:  the 
granting  to  the  city  of  the  use  of  the  tunnels  for  fire  and  police 
telegraph  wires;  indemnifying  the  city  against  suits  for  damages 
by  the  closing  of  Thirty-Second  Street;  the  Mayor  and  Board  of 
Aldermen  to  have  a  voice  in  the  readjustment  of  the  compensa- 
tion at  the  end  of  the  twenty-five-year  period;  that  the  compensa- 
tion for  the  first  twenty-five  years  shall  not  be  taken  as  a  prece- 
dent for  the  fixing  of  the  payment  for  the  second  or  subsequent 
terms,  but  that  the  readjustment  shall  be  made  on  an  entirely  new 
basis,  and  the  company  to  name  a  definite  time  within  which  it 
will  avail  itself  of  the  franchise,  and  the  elimination  of  the  power 
of  the  Rapid  Transit  Commission,  as  now  provided,  to  extend  the 
time  for  the  completion  of  the  work.  The  conditions  desired  by 
the  Aldermen,  upon  which  no  agreement  was  reached  yesterday, 
were:  The  insertion  of  a  clause  fixing  eight  hours  as  a  day's 
work;  the  payment  of  the  prevailing  rate  of  wages;  the  limitation 
of  the  life  of  the  franchise,  and  the  building  of  pipe  galleries  in  the 
tunnel. 

A  prominent  business  man  in  a  Western  city,  who  has  been 
deeply  interested  in  the  development  oi  street  railway  enterprises, 
recently  withdrew  from  the  management  of  a  company  which  was 
seeking  a  franchise  for  an  intcrurban  road,  and  explained  that  be 
had  found  it  utterly  impossible  to  make  any  progress  in  securing 
the  passage  of  an  ordinance  through  the  City  Council  without  the 
liberal  use  of  money,  to  which  he  declined  to  be  a  party.  The 
franchise  ordinance  of  this  company  has  been  blocked  repeatedly, 
and  there  is  talk  of  withdrawing  the  application  so  far  as  it  relate 
to  the  town  in  question.  The  road  would  open  up  a  rich  fanning 
country. 


The  people  of  Cuba  arc  anxious  to  enjoy,  not  only  the  bless- 
ings of  liberty,  but  all  the  advantages  and  material  comforts  of  a 
free  people.  They  arc  already  displaying  a  fondness  for  such 
American  institutions  as  seashore  resorts,  connected  with  the 
cities  by  trolley  lines,  and  several  enterprises  of  this  character  are 
now  under  way.  American  capitalists  are  building  an  electric 
railway  12  miles  long,  connecting  Havana  with  the  seashore.  A 
casino,  theater,  hotel,  summer  gardens  and  other  features  are 
planned  for  the  beach  resorts,  which  is  to  be  opened  by  the  rail- 
way. 


"How  not  to  do  it."  is  the  title  of  a  graphic  illustration  of  the 
manner  in  which  most  women  alight  from  a  street  car.  It  is  pub- 
lished in  a  Western  daily  newspaper,  with  the  explanation  that 
most  of  the  accidents  for  which  the  street  railway  companies  are 
blamed,  arc  really  due  to  the  carelessness  of  patrons  and  the 
habit  of  facing  the  rear  and  trusting  to  Providence  when  they  lease 
a  car.  In  winter  the  conductors  can  guard  against  these  accidents 
in  a  large  measure,  but  with  open  cars  it  is  often  impossible  to 
prevent  patrons  from  stepping  off  backwards. 


An  example  of  the  methods  employed  in  conducting  the  affairs 
of  cities  is  afforded  by  the  finding  of  a  certificate  of  stock  owned 
by  the  city  of  Rochester,  which  entitled  the  cily  to  draw  semi- 
annual dividends  from  the  Rochester  and  Genesee  Valley  Railroad 
Company  (Erie  road  lessee),  at  the  guaranteed  rale  of  6  per  cent 
per  annum  on  $.100,000.  All  that  any  present  city  official  knew 
about  the  matter  was  that  the  city  had  bonded  itself  years  ago 
in  the  amount  of  the  slock  and  received  the  certificate.  The  bonds 
have  nearly  all  been  paid  off,  but  the  certificate  was  missing.  The 
document  was  found  in  the  city  treasurer's  office.  The  records 
of  the  city  showed  that  the  certificate  must  have  been  lost  in 
1885.  and  as  several  changes  have  since  been  made  in  the  admin- 
istration of  this  office,  the  matter  evidently  was  entirely  forgotten. 

The  Northwestern  Elevated  Railroad  Company,  of  Chicago,  has 
made  that  city  a  gift  of  a  public  playground  for  children  in  a 
crowded  district.  The  piece  of  property  so  donated  is  .too  ft.  long 
and  85  ft.  wide,  located  along  Alaska  Street,  between  Larrabee 
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and  Town  Streets.  The  company  will  not  only  donate  the  land 
but  fit  it  up  for  a  playground.  As  it  is  in  one  of  the  poorer  dis- 
tricts it  should  be  a  great  benefit  to  the  neighborhood. 

New  York  has  been  agitated  during  the  last  week  on  the  ques- 
tion whether  there  would  be  a  strike  on  the  elevated  railway. 
The  engineers,  who  receive  S.V.TO  a  day.  claimed  that  the  company 
was  requiring  them  to  make  more  trips  in  a  day  with  the  new 
electric  trains  than  with  the  steam  equipment  and  that  they  were 
being  worked  longer  hours  Several  interviews  were  hail  with 
General  Manager  Skitt  on  the  subject,  and  in  the  final  conference, 
held  Aug.  12,  the  disputed  points  were  finally  settled.  The  agree 
merit  made  at  that  meeting  was  not  made  public,  but  the  following 
statement  was  officially  issued,  covering  the  principal  point!  in 
question:  "The  matters  in  dispute  were  finally  narrowed  down  to 
the  question  of  hours  fur  a  day's  work,  and  the  limit  of  ninety 
miles  per  "day.  The  engineers  waived  the  question  of  miles  and 
the  company  conceded  the  nine  hour  day.  Agreement  was  signed 
and  conference  ended." 



Papers  at  the  Detroit  Convention 

A  complete  list  of  the  papers  to  be  presented  at  the  convention 
of  the  American  Street  Railway  Association,  at  Detroit,  has  been 
announced  by  the  secretary.    It  is  as  follows: 

"The  Registration  of  Transfers,"  by  C.  D.  Meneely.  of  the 
Brooklyn  Heights  Railroad  Company;  "The  Benefit  Associa- 
tions," by  Orcn  Root,  Jr..  of  the  Metropolitan  Street  Railway 
Company,  of  New  York  City;  "The  Discipline  of  Employees  by 
the  Merit  System."  by  W.  A.  Sattcrlcc.  general  manager  oi  the 
Metropolitan  Street  Railway  Company,  oi  Kansas  City.  Mo.; 
"Transportation  of  Light  Express  and  Parcel  Delivery,"  by  Geo, 
W,  Parker,  general  express  and  passenger  agent  of  the  Detroit 
United  Railway:  "Steam  Turbine  Engines,"  by  E.  H  Sniflin,  of 
New  York:  "Signals  for  Urban  and  Intcrurban  Railways,"  by 
some  officer  of  the  Old  Colony  Street  Railway  Company,  of 
Boston;  "Adjustment  of  Damage  Claims."  by  M.  B.  Starring, 
counsel  of  the  Chicago  City  Railway  Company. 

In  addition  to  the  above  papers  reports  are  expected  from  the 
committee  on  standards,  which  was  appointed  two  years  ago,  and 
which  rendered  a  report  on  this  important  subject  last  year,  and 
also  from  the  committee  on  rules  for  the  government  of  em- 
ployees, which  has  been  appointed  during  the  last  year  by  Presi- 
dent Vrccland,  in  accordance  with  action  taken  by  the  association 
at  its  last  annual  meeting.  These  two  committees  arc  composed 
as  follows: 

COMMITTEE  ox  STANDARDS 
N  1!   licit.  New  Haven,  (  .-tin. 
E.  G.  Connetlc.  Syracuse.  N  Y 
C.  F.  Holmes,  Kansas  City,  Mo. 
John  I.  Beggs.  Milwaukee.  Wis. 
E.  A.  Newman,  Portland,  Me. 
R  T  Laffin,  Worcester.  Mass. 
Will  Christy,  Akron,  Ohio. 

COMMITTEE  ON  RI  LES  FOR  THE  GOVERNMENT  OF  EMPLOYEES 
J.  C.  Brackcnridiic.  Brooklyn  Heights  Railroad  Company. 
E.  C.  Foster.  Old  Colony  Street  Railway  Company.  Boston. 

Mass. 

T.  E.  Mitten.  Buffalo  Railway  Company 

W.  E.  Harrington.  Camden  &  Suburban  Railway  Company. 
Camden.  N.  J. 

 »♦«  

Bishop  M.  J.  Hoban.  John  Mitchell,  president  of  the  mine 
workers;  Win.  C.  Corliss,  president  of  the  Scranton  Typographical 
Union:  W.  F.  Hallstcad,  former  general  manager  of  the  Delaware. 
Lackawanna  &  Western  Company,  and  W.  II  Taylor,  a  merchant, 
comprising  the  board  oi  arbitration  to  settle  the  dispute  between 
the  Scranton  Railway  Company  and  its  union  employees,  ren- 
dered a  decision  Aug.  6.  One  of  the  clause*  of  the  agreement 
made  at  the  close  of  the  six  months'  strike  on  April  7,  tonj.  was 
that  after  a  Certain  time  preference  as  to  runs  should  be  regulated 
by  length  of  service.  The  company  maintained  that  this  meant 
that  the  returned  strikers  should  have  their  term  oi  service  date 
from  April  7,  when  they  came  back  to  work.  The  men  con- 
tended that  it  was  understood  they  should  be  credited  with  the 
time  they  had  served  prior  to  the  strike. 

The  arbitrators  decided  in  fa*or  of  the  men,  but  made  a  ruling 
that  the  non-union  employees  who  came  to  work  during  the  strike 
and  who  were  retained  by  the  company  shall  not  be  disturbed.  It 
the  company  cannot  provide  regular  runs  for  all  the  former 
strikers,  who  by  "length  of  service"  should  lie  preferred  to  the 
men  who  took  runs  during  the  strike,  it  is  to  pay  them  .1  bonus 
that  will  make  their  wages  equal  to  those  they  would  receive  if 
they  had  regular  run*. 
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Automatic  Car-Type  Grcuit-Breaker 


The  protection  of  railway  motor  equipments  by  the  use  of  a 
fuse  has  until  recently  been  generally  recommended,  lint  the  fuse 
frequently  fails  to  blow  at  the  proper  time,  or  to  Rive  the  equip- 
ment the  bra  protection  under  all  conditions  of  service.  The 
necessity  of  carrying  extra  fuses,  as  well  a*  tile  inconvenience  Of 
Mopping  'he  car  to  replace  a  blown-out  fuse,  is  another  objection. 


WESTINGHOUSE  AUTOMATIC  CAR  CIRCUIT-BREAKER 


and  many  railway  companies  are  now  replacing  the  (use  block 
with  the  automatic  car  circuit-breaker,  which  will  open  auto 
matieally  when  the  current  reaches  the  value  for  which  it  is  mi. 

Aside  from  the  protective  ieaturc  of  a  circuit  breaker  the  con 
venience  in  resetting  it  is  obviously  of  great  value.  The  motor- 
man  in  throwing  the  handle  of  the  breaker  after  a  heavy  overload 
or  short  circuit.  U  not  required  to  leave  his  position  at  the  con- 
troller to  put  the  car  in  service.  In  most  cases  it  is  not  necessary 
to  stop  the  car,  as  the  breaker  can  be  reset  while  drifting. 

The  automatic  car  circuit-breaker  manufactured  by  the  West 
inghouse  Electric  &  Manufacturing  Company  performs  the  func- 
tion of  the  iusc  block  by  opening  an  overload  or  short  circuit.  It 
is  also  intended  to  replace  the  platform  or  canopy  switch,  in  that 
K  provides  a  hand-opening  ior  the  circuit.  In  construction  the 
instrument  is  thoroughly  fireproof,  of  the  best  material  and  work- 
manship throughout,  and  all  parts  arc  interchangeable.  Its  design 
prevents  any  arcing  at  the  current-carrying  contacts,  as  the  an- 
1^  broken  on  extra  contacts,  especially  provided  for  the  purpose, 
and  as-istcd  by  a  powcriul  magnetic  blow-out,  which  will  open 
the  severest  short  circuit  without  damage.  The  breaker  is  cali- 
brated, and  can  be  set  to  open  at  any  current  within  the  limit 
of  its  range.  The  automatic  opening  device  insures  action  when 
the  current  reaches  the  predetermined  value 



An  Improved  Platform  Gate  for  Elevated  Service 


The  accompanying  illustration  gives  a  good  idea  of  the  details 
oi  a  new  platform  gate  now  being  put  on  the  market  by  the  R. 
Bliit  Manufacturing  Company,  of  l'awtucket,  K.  I.  This  gate 
combines  the  well-known  features  of  safety  and  economy  of  space 
which  has  made  the  gates  manufactured  by  this  concern  for  sur- 
face cars  so  popular  with  a  large  number  of  operating  men 
throughout  the  rounlry.  with  the  combination  of  an  actuating 
handle  for  opening  and  closing  from  the  middle  of  the  plationn. 
The  gate  is  a  mollification  of  a  high  gate  for  elevated  service,  re- 
cently perfected  by  the  Bliss  Company,  but  instead  of  having  lary 
tongs  at  the  top  of  the  gate  they  are  placed  at  the  bottom.  In 
this  position  tiny  irrvc  their  purp.  i-c  of  gtving  the  gate  its  proper 
rigidity  in  any  position  as  well  as  if  they  were  above,  but  greatly 
reduce  the  liability  of  pinching  the  passengers'  fingers  while  the 
gate  is  being  operated.  If  anything,  it  is  claimed,  the  new  gale  is 
stronger  than  the  ordinary  straight  gate,  and  the  danger  oi  pas- 
sengers being  thrown  from  the  car  by  a  sudden  lurch  or  by  crowd 
ing  is  reduced  to  a  minimum. 

As  in  the  well-known  surface-car  folding  gate,  one  of  the  prin- 
cipal features  of  merit  is  the  small  amount  of  space  occupied  by 
the  gate  when  opening,  and  it  is  claimed  for  the  new  gate  that  it 
will  save  the  room  of  three  people  on  the  platform,  as  in  opening 
it  doubles  in  half  its  reach.  While  more  particularly  intended  for 
use  on  elevated  roads  the  gate  can  be  employed  as  well  for 
surface-electric  and  steam  cars,  and  is  applicable  to  double  doors 


and  vestibule  cars  It  is  simple  in  construction  and  manipulation, 
and  its  action  is  claimed  to  he  absolutely  positive,  locking  in  and 
out  both  ways,  so  thai  whether  open  or  closed  there  is  no  danger 
of  its  being  thrown  unintentionally. 

The  general  features  of  the  gate  are  shown  in  the  illustration. 
The  workmanship  and  material  employed  is  of  the  best,  all  parti 
being  thoroughly  manufactured  and  fitted  to  the  gate  as  assembled 


IMPROVED  PLATFORM  GATE 


Instead  ol  a  bell  crank  tin  the  handle  a  straight  lever  is  used, 
hinged  at  the  bottom,  and  connected  to  the  actuating  sleeve  by  a 
solid  link.  This  gives  the  gateman  a  powerful  leverage  and  en- 
ables the  gate  to  be  forced  to  with  precision  under  the  most  trying 
condition*  of  crowding.  The  K.  Bliss  Manufacturing  Company 
has  had  a  great  deal  ot  experience  in  the  manufacture  of  all  kind< 
of  car  gates,  and  this  latest  production  from  their  designing  room 
contains  the  best  features  of  safety,  strength  and  durability  that  the 
company  has  developed. 

♦♦♦ 

Insulator  for  High- Voltage  Transmission 

With  the  rise  in  transmission  line  voltage  insulation  problems 
have  been  introduced  of  no  mean  proportions  in  long- distance 
power  transmission  engineering,  and  to  meet  these  new  conditions 
there  has  been  worked  out  special  types  of  pole-line  insulators. 
An  illustration  of  this  class  is  shown  herewith.    It  comprises  the 


HIGH-VOLTAGE  TRANSMISSION  INSULATOR 

latest  type  of  these  insulators,  and  is  placed  alongside  a  standard 
glass  telegraph  insulator  for  the  purpose  of  showing  their  relative 
size.  The  former  is  14  ins.  across  the  hood.  11%  ins.  high  and 
weighs  18  lbs,  The  manufacturer,  Kud.  M.  l.ocke,  of  Victor, 
N.  Y.,  says  that  the  insulator  is  made  of  a  special  mixture  ol  clay, 
and  that  it  will  withstand  a  test  voltage  of  lon.ooo  and  a  working 
voltage  of  80,000. 
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Sale  of  Omaha  Street  Railway. 


A  syndicate  of  New  York  bankers,  headed  by  J,  &  W.  Sclig- 
man  Company,  has  closed  a  deal  (or  the  purchase  of  the  Omaha 
Street  Railway.  The  purchasers  secure  all  ot"  the  >ti>ck,  and  the 
purchase  price  is  reported  to  have  been  $92  per  share  (or  stock 
<ii  1  par  value  of  Jioo. 

The  property  consists  of  the  Omaha  Street  Railway,  the  Coun- 
cil Bluffs  &  Suburban  Company,  the  Omaha  &  Council  Bluffs 
Bridge  &  Motor  Company,  and  a  bridge  over  the  Missouri 
between  the  two  cities.  It  constitutes  a  monopoly  of  the  street 
ttf  traffic  of  the  two  cities. 


port.  Conn.  App.  filed  Dec.  6,  torn.  The  switchpoint  is  thrown 
and  resi  t  by  devices  on  the  car. 

70.15.041.  Car  Fender;  A.  M.  Ferguson.  Stc  Cunegondc  and  J. 
A.  U.  Beaudry,  Montr. al,  t  an.    App.  filed  Nov.  14,  loot.  Details. 

706.092.  Trolley  Pole  Catch:  J.  A.  Norton.  Wilkesoarre,  Pa. 
App.  filed  Nov.  to.  toot.  In  case  the  trolley  polo  strikes  a  cross 
wire  and  is  thereby  thrown  violently  downward,  it  is  automatically 
caught  and  held  by  a  latch. 

706.106.  Klectric  Railway;  W.  B.  Potter,  Schenectady.  N.  Y. 
App  filed  Nov.  18.  181)6.  A  third  rail  system  which  at  stations  or 
crossing  is  changed  into  a  sectional  normally  dead  system. 

706,147.  Brake-Shoe  Lubricating  Filler:  R.  D.  Baldwin, 
Chicago,  IU.  App.  filed  Oct.  26.  1001.  The  face  of  the  shoe  con- 
tains a  lubricating  composition  insert. 


Strike  at  New  Haven 

Under  what  are  said  to  have  been  the  most  extraordinary  con- 
ditions surrounding  any  conflict  between  capital  and  labor  that 
has  ever  been  waged  in  Connecticut,  the  Fair  Haven  &  Westvillc 
Railroad  was  completely  tied  up  from  Aug.  6  until  Aug.  to, 
through  a  strike  of  conductors  and  motormen.  With  the  excep- 
tion <i(  the  operation  of  mail  cars,  street  railway  service  in  New 
Haven  was  entirely  tied  up  while  the  strike  was  in  progress.  Im- 
mediately after  the  strike  had  been  declared,  a  committee  rcprc 
-enting  the  business  interests  of  the  city  began  an  effort  to  bring 
aliout  an  amicable  settlement  oi  the  differences  between  the  com- 
pany and  its  employees,  and  it  was  through  the  efforts  oi  this 
committee  that  the  strike  was  terminated.  Following  is  the 
agreement  under  which  the  strike  is  settled,  signed  by  the  COM 
pany,  through  II.  S.  Parmelce,  president: 

To  the  Motormen  and  Conductors  of  the  Fair  Haven  &  Wist 
ville  Railroad  Company:  Your  communication  of  this  date  is 
received.  The  Fair  Haven  &  Westvillc  Railroad  Company  will 
receive,  at  all  reasonable  times,  a  committee  consisting  oi  em- 
ployees of  the  company  only  to  receive  and  consider  the  griev 
anees  thai  may  arise,  and  will  use  all  reasonable  effort  to  redress 
them  fairly.  Membership  in  the  Amalgamated  Association  oi 
Street  Railroad  Employees  is  not  now  and  will  not  he  in  the 
future  just  cause  for  discharge  from  employment  of  said  com- 
pany. If  desired,  copies  of  all  assurance*  made  to  the  Business 
Men's  Committee  will  be  given,  addressed  to  the  motormen  and 
conductors  of  the  company,  signed  by  the  president,  and,  as 
stated  to  the  committee  ot  business  men.  if  the  strike  be  ter- 
minated speedily  the  twenty-one  men  recently  discharged  will  be 
reinstated  unconditionally. 


Street  Railway  Patent* 

[This  department  is  conducted  by  W.  A  Rosenbatim.  patent 
attorney,  Room  No.  120.V7  Nassau- Beekman  Building.  New  York  ] 

I' SITED  STATKS  PATENTS  ISSfED  Aftl.  5.  1*>5 
706,020.    Train  Control  System:  F.  E.  Case,  Schenectady,  N.  Y 
App.  filed  Jan.  7.  igo'-    Means  arc  provided  for  preventing  the 
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PATENT  NO.  7U6.205 

further  operation  ot  the  master  controller  in  case  any  of  the  sub- 
controllers  fail  to  operate. 
706,024.    Switch  Opening  Mechanism;  G.  L.  Cooper,  Bridge 


PATENT  NO  706.266 

706.21 1.  Trolley  Wheel;  R.  H.  Apelt,  Boston,  Mass.  App.  filed 
March  jo.  1901.  Structural  details. 

706.2(16.  Switch;  G,  H.  Smith.  Boston,  Mass.  App.  filed  Sept. 
25.  1901.  A  drum  having  a  spiral  groove  is  engaged  by  a  pin 
Carried  by  the  car,  and  is  rotated  to  throw  the  switch. 

706,295.  Starting  Mechanism;  J.  B.  Blood,  Newburyport,  Mass, 
App.  filed  Aug.  28,  njot.  Pressure  controlling  devices  located  on 
each  car  have  to  be  in  coincident  condition  in  order  to  send  for- 
ward the  starting  signal. 

706,3.58,  Trolley  Wire  Finder;  L.  C.  Nolan.  St.  PauL  Minn. 
App.  filed  April  II,  1002.  A  pivoted  fork  arranged  to  Ik-  thrown 
above  the  wheel. 




PERSONAL  MENTION 


MR  FRANK  MII.I.F.R.  formerly  superintendent  and  passen- 
ger agent  oi  the  Worcester  &•  Webster  Street  Railway,  Worcester, 
Mass.,  has  accepted  the  position  of  salesman  with  C,  J-  Harring- 
ton, of  New  York,  manufacturer  of  electric  railroad  and  line 
material.   Mr.  Miller  will  cover  the  New  England  territory. 

MR.  WILLIAM  E  DICKEY,  who  was  recently  connected 
with  the  United  States  Navy  as  past  assistant  engineer,  has 
opened  an  office  at  16  Murray  Street,  New  York  City,  where  he 
will  represent  The  Goulds  Manufacturing  Company,  ol  Seneca 
Falls,  X  Y.,  and  Tin-  West  Point  Boiler  Works,  ot  Pittsburgh, 
Pa. 

MR.  E,  T.  SF.LIG.  late  superintendent  of  the  Citizens'  Railway 
Company,  of  Fort  Scott,  Kan.,  has  been  appointed  secretary  and 
manager  of  the  Mount  Yernon  Electric  Railway  Company  and 
the  Mount  Vernon  Electric  Light  Company,  of  Mount  Vernon. 
Ohio,  to  succeed  Mr.  G.  E.  Johnson,  who  resigned  on  account  of 
.11  health. 


MR.  D.  W.  DOZIER  resigned  his  position  as  chief  mechanical 
engineer  of  the  Metropolitan  Street  Railway  Company,  of  Kansas 
City.  Mo  .  on  Aug.  1.  Mr.  Dozier  installed  the  first  engines  for 
the  cable  line  of  the  Grand  Avenue  Railway  Company,  and  upon 
the  completion  of  the  plant  was  retained  in  the  service  of  the 
Company.  He  has  ever  since  been  identified  with  the  Kansas  City 
street  railways. 

MR.  CLARENCE  FROST  HORTON  died  at  San  Fernando. 
P.  I.,  from  brain  (ever  on  July  31.  He  was  born  in  Peekskill. 
N.  V.,  thirty  years  ago.  and  was  educated  at  the  public  schools, 
the  Peekskill  Military  Academy  and  Columbia  School  of  Mines. 
He  was  graduated  in  1 894  and  then  was  appointed  to  a  responsible 
place  on  the  engineering  staff  of  the  Rapid  Transit  Commission 
in  New  York.  Later  be  did  private  work  in  surveying  and  en 
gineering.  Then  he  accepted  a  place  in  the  United  States  Geo- 
detic Survey.  A  year  ago  last  month  he  was  sent  to  the  Philip- 
pines and  was  soon  made  a  provincial  supervisor  with  headquar- 
ters at  San  Fernando  He  leaves  a  young  wife,  formerly  Miss 
Bertha  ("arriek.  of  Delmar.  Albany  County,  whom  he  married  in 
December,  tijoo.  and  who  accompanied  him  to  the  East.  He  is 
survived  also  by  three  brothers  and  two  sisters. 
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FINANCIAL  INTELLIGENCE 


THE  MARKETS 

Sibeet,  Auk.  i J.  >9oa 

The  Money  fUrket 

Notwithstanding  the  inriux  of  currency  from  the  interior,  and 
the  continued  heavy  disbursements  by  the  National  Treasury  on 
account  of  pension  payments,  a  decidedly  firmer  tone  prevails  in 
the  money  market.  This  is  due  principally  to  a  further  demand  in 
the  local  hank  reserves  of  over  $4,000,000,  and  an  increased  de- 
mand from  borrowers  made  necessary  by  the  larger  transactions  in 
Mock*  and  bonds  Money  on  call  rose  from  2}i  lo  4  V*'  «n«. 
while  time  contracts  arc  hard  to  obtain  under  5  per  cent.  The 
supply  of  Icridable  funds  appears  to  be  much  smaller  than  a  week 
ago,  and  indications  point  to  a  continued  firmer  market  for  an 
indefinite  period.  The  movement  of  money  to  facilitate  the 
handling  of  the  crops  has  already  begun  in  the  West,  and  it  is 
only  a  question  of  a  comparatively  short  time  when  the  local  in- 
stitutions will  be  called  upon  to  furnish  : Hints  i..r  this  purpose. 
Preparations  are  now  making  to  that  end.  and  as  the  crops  prom 
ise  lo  he  extremely  large,  the  movement  from  llns  centre  will 
probably  be  sufficient  to  keep  rates  at  the  present  level  Ship- 
ments of  gold  (o  Europe  have  been  arrested  by  the  sharp  advance 
in  sterling  rates  at  Paris,  and  it  is  not  considered  likely  that  tins 
movement  will  lie  resumed  during  the  pivsint  season,  as  bills 
against  grain  and  cotton  shipments  arc  expected  shortly  in  suf- 
ficient quantities  to  keep  the  rales  of  exchange  below  the  gold 
export  point.  Aside  from  a  temporary  advance  in  the  discount 
rate  at  Berlin,  the  condition  at  the  principal  European  centre* 
are  about  unchanged  Call  loans  are  made  freely  in  the  open 
market  at  from  3'  j  to  4  per  cent,  while  time  contracts  arc  made 
at  5  per  cent  for  irom  three  lo  six  months  on  good  mixed  col- 
lateral. 

The  Stock  flarket 

While  there  has  not  been  any  gTcat  activity  in  the  market,  the 
trend  of  values  is  to  a  higher  lei  el.  The  upward  movement, 
however,  is  kept  on  a  legitimate  basis  by  frequent  reactions.  The 
market  is  now  absolutely  in  the  control  of  the  s|ieculalive  forces 
as  represented  by  the  so-called  Western  contingent,  better  known 
as  the  Gates  interest,  whose  operations  are  on  a  large  scale.  The 
one  strong  ieature  of  the  speculative  situation  is  the  concentrated 
manner  in  which  securities  are  held,  While  the  high  prices  have 
brought  out  a  considerable  amount  of  stocks  from  strong  boxes, 
these  have  readily  been  absorbed,  and  the  floating  supply  is  too 
small  to  admit  of  any  aggressive  operations  lor  the  bear  account. 
The  Gould  stocks  have  been  and  may  continue  conspicuous,  and 
with  an  outlet  to  the  seaboard  for  the  Wabash  through  the  West- 
ern Maryland,  at  Baltimore,  the  Gould  system  of  roads  probably 
will  receive  more  attention.  The  anthracite  coal  strike  is  on  its 
last  legs,  and  it  will  be  only  a  short  time  before  operations  are 
resumed  at  several  of  the  important  mines.  Interest  centres  in 
(he  action  that  will  be  taken  on  the  Reading  dividend,  but  it  is 
pretty  certain  that  the  dividend  on  the  first  preferred  will  he 
declared  as  usual,  and  that  the  voting  trust  will  be  terminated. 
This  accounts  for  the  strength  of  the  coal  shares.  The  very  fa- 
vorable crop  report,  and  the  prospects  of  a  yield  of  -•. 600, 000,000 
bushels  of  corn,  and  an  average  crop  of  wheat,  will  impart  a 
healthy  tone  to  general  trade,  and  with  an  active  commercial 
business  the  railroads  will  earn  more  money  than  ever  before  in 
their  history  The  industrial  stocks  are  growing  111  favor,  as  a 
result  of  the  determined  stand  taken  by  the  United  States  Steel 
Corporation  in  fighting  all  attacks.  The  opinion  is  widely  held 
that  this  class  of  securities  and  the  lower-priced  railroad  shares 
will  be  the  centre  of  activity  during  the  next  two  months 

The  local  traction  group  have  been  quiet.  Interest  centered 
in  Manhattan  by  reason  of  the  strike  agitation.  When  the  pos- 
sibility of  the  engineers  striking  first  developed,  the  professional 
traders  made  ha^te  to  sell  the  stock.  The  floating  supply  was  too 
email  for  the  successful  carrying  out  of  an  aggressive  bear  cam- 
paign, and  when  a  compromise  between  the  men  and  the  company 
was  arrived  at,  the  stock  rallied  sharply.  The  Street  inclines 
steadfastly  to  the  belief  that  the  acquisition  of  the  elevated  sys- 
tem by  New  York  Central  interests  i>  only  a  matter  of  time  This 
in  addition  to  the  expected  increase  in  business  to  follow  the  in- 
stallation of  electricity  on  all  the  Manhattan  lines,  precludes 
heavy  selling  of  the  shares.  The  other  traction  stocks  have 
been  dull  and  featureless,  without  noteworthy  change  in  quota- 
tions. 


Chicago 

There  is  not  much  to  be  said  about  the  week's  trading  in  Chi- 
cago traction  stocks  The  whole  volume  of  transactions  probabty 
d-.d  not  exceed  vooo  shares,  and  no  one  issue  came  into  any  par- 
ticular prominence.  Metropolitan  Elevated  bonds  were  well 
bought  around  lot  on  the  excellent  earnings  oi  the  company 
which  are  attracting  a  good  deal  of  comment.  We  published  the 
fact  last  week  that  the  increase  for  July  amounted  to  23  per  cent 
over  the  gross  receipts  of  a  year  ago.  It  is  expected  that  the 
August  comparison  will  be  equally  good.  Metropolitan  shares 
have  been  in  (air  demand,  with  small  sales  of  the  common  at  .» 
The  activity  in  Northwestern  Elevated,  remarked  a  week  ago. 
has  completely  subsided.  Lake  Street  recovered  a  half  point  or 
more,  and  was  steady  around  ioJ4.  South  Side  sold  at  1 10 
Scarcely  anything  at  all  has  been  done  in  the  surface  line  stocks 
City  Railway  changed  hands  at  215.  but  Union  Traction  was  neg 
lected.  West  Chicago  selling  ex-dividends,  declined  from  <>5>j  to 
95- 

Interest  in  the  Philadelphia  traction  properties  during  the  week 
has  been  taken  up  mainly  with  the  plans  and  rumors  of  plans  of 
the  syndicate  behind  the  Rapid  Transit  deal.  Union  Traction 
reached  a  new  high  record  of  471..,  but  Philadelphia  Rapid  Tran- 
sit did  not  reach  again  the  previous  high  figure  of  Both 
issues  during  the  last  few  day*  have  reflected  heavy  profit-taking 
by  speculators  who  benefited  by  the  rise.  On  the  other  hand. 
Eairniount  Park  Transportation,  which  had  begun  to  advance  a 
week  ago.  was  bid  up  very  sharply  to  30)4— a  gain  of  10  points 
in  a  fortnight.  The  movement  was  based  entirely  upon  the  story 
that  the  Rapid  Transit  people  were  seeking  control  of  the  road, 
and  that  they  hail  offered  30  ior  a  controlling  interest.  This  re- 
port was  denied  from  official  sources,  but  the  denial  did  not  have 
much  ((feci  upon  Speculation  in  the  stock.  Philadelphia  Trac- 
tion, on  moderate  trading,  held  very  steady  at  90^4.  American 
Railways  was  stronger  and  more  active  than  in  some  time  part, 
selling  up  to  4N1  1  A  lew  sales  were  reported  in  Rochester  Rail- 
way common  at  «>'.•  and  in  Indianapolis  Street  Railway,  which 
also  touched  a  new  high  record — 80 

Piactically  nothing  has  been  done  in  the  Boston  stocks  during 
the  week.  Massachusetts  Electric  continues  to  reflect  some  prcs 
sure,  fhe  common  selling  down  to  40  and  the  preferred  to  <f7</: 
Sales  of  a  few  odd  lots  were  reported  in  Boston  Elevated  at  102 
and  West  End  common  at  06  In  Baltimore  it  has  also  been  a 
very  dull  week.  Nashville  Railway  maintain*  strength  on  pool 
Support,  the  5  per  cent  certificates  selling  up  to  74W  from  73%,  and 
the  stock  holding  stiff  around  f>.  United  Railway  incomes  arc  a 
shade  lower  at  711'*.  and  the  4s  at  07;  t.  Other  sales  include  New- 
port News  and  Old  Point  5s  at  too'  City  &  Suburban  (Balti- 
more) .Ss  at  114)4  and  Baltimore  Traction  5s  at  1 17^4.  Accumu- 
lation of  North  Jersey  Railway  securities  in  the  local  markets 
continues,  the  stock  getting  up  above  35  and  the  4  per  cent  bonds 
selling  at  8j*j.  No  further  information  is  obtainable,  however, 
concerning  the  much-talked-of  consolidation  in  that  territory, 
The  New  York  curb  sales  for  the  week  include  New  Orleans  Rail- 
ways .,'  p  r  cent  -,,  ft,  and  So'*,  Toledo  Railway  al  .,.«'.. 
San  Francisco  common  at  2i'A,  and  the  preferred  at  63%  down  to 
r.i-H. 

Salis  of  traction  stocks  on  the  Cleveland  Stock  Exchange  last 
week  numbered  only  24X2  shares,  as  compared  with  almost  10.000 
for  the  week  before.  Cincinnati.  Dayton  &  Toledo  again  held 
the  center  of  the  stage,  total  sales  being  1417  shares,  opening  at 
2$ii  and  closing  at  26*4.  Northern  Ohio  Traction  preferred 
went  to  90  on  sales  of  .too  shares.  The  common  was  steady  at 
4?:  too  -hares  selling.  Toledo  Railways  &  Eight  was  steady  at 
33:  175  shares  selling.  Cleveland  Electric  Railway  advanced  to 
ior  150  shares.  Lake  Shore  Electric  advanced  to  io</J;  150 
shares  selling.  The  speculation  in  this  stock  is  rather  surprising, 
in  view  of  the  fact  that  the  details  of  the  financing  plan  for  reor- 
ganizing tin  company  have  not  yet  been  perfected,  and  there  Is 
possibility  of  immediate  assessments.  C.  D.  Sc  T.  5  per  cent 
bonds  brought  84  on  par  value  of  $riooo.  and  Western  Ohio  5* 
par  value  $15,000  sold  up  from  8,t  to  83.14.  Monday,  $.11,000 
C.  !>.  &  T.  5s  sold  at  84V4  and  85.  and  $10,000  Western  Ohio  5s 
went  at  the  same  mark.  Seven  hundred  shares  of  Cincinnati. 
Oayion  &  Toledo  sold  at  from  afVyS  to  27,  the  latter  the  closing 
figure.  A  small  lot  of  Lake  Shore  Electric  common  went  al 
tS'A. 
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Security  Quotations 

Thf  following  table  shows  lhe  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bond*,  as 
last  week :  .. 

Aug.  5  Aug.  12 

American  Railway!  Company                                                      47  AO 

Boston  Elevated   164  161H 

Brooklyn  R.  T                                                                         U  «I% 

i  h.c.fo  City  m  no 

Chicago  Union  Tr.  (common)    15H  I!** 

Chicago  Union  Tr.  (preferred)    SO  4S 

Cleveland  Electric    atiV.  M 

Columbus  k.  innwn)    52  54 

( ..lumbuj  (preferred)   10714  107 

Consolidated  Traction  of  N.  J   SO's  71  Va 

Consolidated  Traction  ol  ML  J.  5a  ,   I1»S  111 

Detroit  United    SoN 

Electric  People's  Traction  (Philadelphia)  (.   SO* 

Elgin,  Aurora  &  Southern    it  10 

Indianapolis  Sttrct  Railway  4i   S7\  — 

Ukc  Sltcct  Elevated    10\ 

Manhattan  Railway    1*>'»  131 

Massachusetts  Elec,  Cot.  (common)    41  41 

Massachusetts  Elec.  Cos.  (preferred)    »7»,  ¥1\ 

Metropolitan  Elevated,  Chicago  (common)    19  39'-. 

Metropolitan  Elevated,  Chicago      »Psj  MVt 

Metropolitan  Street   ;  14*  14IH 

North  American    123H  123 

.Northern  Ohio  Traction  (common)    44Vj  11'- 

Northern  Ohio  Traction  (preferred)    M  *> 

North  Jersey    Wt  3SU 

Northwestern  Elevated.  Chicago  (common)    37  3i!>- 

Northwestern  Elevate.).  Chicago  (preferred)    M 

Rapid  Transit    13%  14 

Traction   w\  W\ 

St.  I    nn  Transit  Co.  (common)    3t1-*  31\ 

South  Side  Elevated  (Chicago)    1M  113 

Southern  Ohio  Traction   »   72  77H 

Syracuse  Kapid  Transit   27\  31) 

Syracuse  Rapid  Transit  (preferred)   76  74 

Third  Aveoue    132  13i) 

Toledo  Railway  &  Light    10  tfl| 

Twin  '.Hy.  Minneapolis  (common)    123H  U6 

United  Railways,  St.  Louis  (preferred)   S3%  *■ 

United  Railways,  St.  Loub.  4.   87«4  tsT'-^ 

Union  Traction  ( Philadelphia)    47  47S 

Western  Ohio  Railway    KVi  W* 

New  Orleans  Railways  (common)    18  — 

New  Orleans  Railway,  (preferred)    KV.  674 

•  Ex-d.vidcnd.     t  Last  sale,     (a)  Asked,     (t.)  Ex-right*. 
Iron  and  Steel 

The  condition  of  the  iron  and  steel  market  continues  to  be- 
about  the  same  as  described  last  week:  that  is,  the  demand  con- 
tinues to  run  far  ahead  of  the  production  in  the  leading  branches 
of  the  trade,  and  fancy  premiums  have  to  be  paid  for  prompt  de- 
livery. In  the  meantime  there  are  reports  of  the  arrival  of  large 
lots  of  foreign  pig  and  billets.  Many  of  the  companies  report 
orders  for  delivery  extending  far  into  next  year.  The  quotations 
are  as  follows:  $21  75  to  Ul-  for  Bessemer  pig,  $3j  tor  steel  billets 
and  $a8  for  steel  rails. 

Metal 

The  quotations  for  the  leading  metals  arc  as  follows:  Copper, 
11.60  cents:  tin,  28.50  cents:  lead,  4%  cents;  spelter,  5**  cents. 

—  ♦♦♦  

CHICAGO,  ILL-The  Metropolitan  Elevated  Railroad  Comtstny  ha.  de 
clared  a  semi  annual  preferred  dividend  of  14  per  cent,  payable  Aug.  SO; 
hooks  close  Aug.  16  and  reopen  Aug.  JO- 
CHICAGO.  ir.l-.-It  is  said  that  the  plan  lor  the  reorganization  of  the 
Lake  Street  Elevated  Railroad  will  be  announced  about  Sept.  1. 

WORCESTER.  MASS.    The  Railroad  Commissioner*  have  aullR.nted  the 

issue  35<:o  shares  of  new 

uik  at  $116  a  share,  to  1 


NORTH  ADAMS,  MASS  -  The  Railroad  Commissioners  have  .luthori.ed 
*•  H.-sac  Valley  Street  Railway  Company  to  issue  SM.i  new  shares  of  .lock 
at  1106  per  share  for  extensions  and  additions  to  the  railway  property. 

ST.  LOUIS.  MO.-July  ...  .  reeord-bre.king  month  in  earning,  of  the  St. 
Louis  Transit  Company.  The  monthly  statement,  issued  Aug  C.  shows  gross 
earnings  of  1676,173,  a.  against  6646,723  in  July.  l!«i],  a  total  gain  of 
$81,450.  This  is  the  largest  gain  made  during  .  single  month  in  the  history 
of  the  company.  Officials  of  the  company  say  that  all  the  roads  are  on  a 
better  earning  basis  now  than  at  any  time  since  they  were  merged.  Indicv 
twins  are  that  the  deficit  of  last  year,  amounting  to  »52S,i3u.  will  !»•  wiped  out 
by  the  neat  annual  meeting,  and  that  a  •ub.tantia!  balance  will  be  shown. 


ST.  LOUIS.  MO  -The  stockholder,  of  the  St-  Loui.  *  I 
and  the  Sr_  Loui.  &  Meratnec  River  Railway  Company,  a  constituent  of  the 
former,  have  been  requested  to  meet  on  Sept.  34,  to  pass  upon  certain  im- 
portant propositions.  The  trustees,  who  are  rcorganiaing  these  roads,  propose 
to  increase  the  present  capital  of  the  Suburban  from  $2,£00.'s»  to  $7,500,oiio, 
and  the  capital  of  the  St.  Louis  &  Meramce  Rivet  Railway  Company  from 
$2,000,000  to  i3,(MU,UUU.  The  bonded  indebtedness  of  the  Suburban,  now 
62,585.00(1,  w.ll  be  increased  t..  |7,WO,00U,  the  old  bond,  being  retired.  In  the 
case  of  the  second  road  the  bonded  indebtedness  of  Sl.Ofu.tuo  .,  to  be  in- 
creased to  »,UU0.(Ki-|.  »nd  the  old  indebtedness  retired. 

NEW  YORK.  N.  Y.-The  shareholders  of  the  Intcrborough  Rapid  TrM.it 
Company  will  vote,  Aug  26,  upon  a  profusion  ,„  increase  the  capital  .lock 
of  the  company  from  J25.IXW.000  to  636,000.000. 

BROOKLYN.  N  Y.-The  Brooklyn  Rapid  Transit  Company  reports  earnings 
.is  follows: 

June  l!M2  1901 

Gross  receipts   tl.165.2s7  $1, 161,023 

Expenses,  including  taxes   732.152  732,740 

Net   receipt.   $4X1.136  J I  Is.  2S5 

For  twelve  months  eliding  June  30 

GroM  receipts  $l:!.7'<9.704  $12,101.11.7 

Kspcnscs.  including  taxes   6.362,214  .  1470.(04 

Net  receipt*   $3.W7,4»  $4,130,563 

ROCIIESrBK,  N.  Y.-A  certificate  of  consolidation  of  the  Rochester  .V 
SOxfm  Kay  Railway  and  the  Irondcquoit  Park  Railroad  Company  has  been 
tiled  with  the  Secretary  of  Slate.  The  new  corporation  is  to  be  known  as 
the  Rochester  A  Sixlus  Kay  Railroad  Company,  and  its  capital  stock  is  $l,Hi0,. 
iw».  T  lie  directors  are:  T.  J.  Nicholl.  G.  G.  Morehouse.  Rochester;  He  »j  am  in 
Strong.  F.  K.  Trask,  C.  A-  lliirtu.nl,.  Joseph  E.  Iteckley,  New  York;  D.  W. 
Gihbs.  Montrliir.  N.  J.;  John  L.  Lockwood.  Jr.  Rosland,  N.  J.;  Arthur  C. 
Vaughn,  Garden  City.  N.  Y. 

NEW  YORK.  N.  Y.-The  committee  on  stock  lift  ol  the  New  York  Stock 
Exchange  has  granted  the  application  of  the  Metropolitan  Street  Railway  to 
list  $12,7so,lM.)  ol  it.  4  per  cent  refunding  one  hundred-year  gold  mortgage 
The  mortgage  securing  the  bonds  is  a  refunding  mortgage  to  secure 
of  not  exceeding  $6j>,i'at,otKt  ol  t.onds  bearing  interest  at  a  rate  not 
4  per  cent  pet  annum,  winch  by  the  terms  ol  the  mortgage  are 
subject  to  issue  as  follows:  $!S. 136.000  is  reserved  to  retire  existing  funded 
obligations  of  the  Metropolitan  Street  Railway  Company  and  various  »ub- 
sidiary  companies  aggregating  >aid  amount,  and  $11,000,000  is  subject  lo  issue 
upon  the  order  of  the  board  of  directors.  The  remainder,  $5,H)1,000.  is  re- 
served,  .abject  to  the  term,  of  the  mortgage,  lor  refunding  purposes,  until 
Jan.  1,  1M0,  after  which  date  any  balance  not  required  for 
l-oses  may  he  issued  upon  the  order  of  the  board  of  directors, 

noi.GF.VILLE.  N.  Y.-The  Little  Kails  &  IsulgrviHr  Hailway 
of  at  public  auction  on  mortgage  foreclosure  a  few  days  ago.  The  property 
was  hid  in  for  $260,000  for  a  committee  of  first  mortgage  bondholders.  Judge 
Retort  Karl,  of  Herkimer;  Dumont  Clark,  of  New  York,  and  George  K.  Siml  . 
of  Little  tails.    It  is  said  that  the  road  will  lie  equipped  with  electricity. 

COLUMIU  S.  OHIO  The  Central  Market  Street  Railway  company  has 
increased  its  1  .ipsl.il  stuck  from  $frt»i.l.ai  to  $1.61111,000;  three  fourths  of  the 
•  mount  of  lncrt.se  is  in  preferred  slock.  S,  II.  Hartman  is  president,  and 
1-  W  Merrick  secretary  of  the  company,  winch  was  formed  to  operate  the 
city  portion  of  the  intertitlian  lines  by  the  Appleyard  syndicate. 

COLUMBUS,  OHIO.-The  Everett  Moon-  holdings  in  the  Scioto  Valley 
Traction  Company,  amounting  to  fin  per  cent  01  the  capital  stock,  have  been 
sold.  The  road  is  tiring  built  from  Columbus  to  Circlcvillc.  and  from  Colum- 
bus to  l^neaater.  A  reorganisation  of  lhe  company  has  been  effected.  Col. 
J.  C.  Hoov-en,  of  Hamilton,  was  circled  chairman  of  the  pixil  entered  into 
by  those  who  purchased  the  Everett  Moore  holdings.  Edwin  K.  Sharp,  ol 
(  i.lumhus,  w»s  chosen  president:  Frank  II  Davis,  llgtwnij  Willam  Rurdcll. 
vsce  president.  The  omce  of  president,  which  was  vacated  by  .-arncy  Mahler, 
of  Cleveland,  will  be  filled  Inter,  Columbus  people  now  own  7"  per  .'cut  of 
the  .lock  of  Use  company,  and  the  balance  is  held  in  Cincinnati 

CINCINNATI.  OHIO  Stockholder,  of  the  Mill  Creek  Valley  Street 
Railway  Company  and  the  Hamilton,  Glcndale  6  Cincinnati  Traction  Com- 
pany will  meet  on  Aug  27  to  vote  on  the  proposition  of  leasing  the  lines  lo  the 
r  Ikins  Widener  Syndicate.  The  two  companies  are  practically  identical,  and 
cars  operate  over  their  line  from  Cincinnati  through  to  Hamilton.  The  drat 
lias  been  held  up  for  some  months  on  account  of  litigation,  which  lias  been 
keeping  the  line  out  of  the  center  of  Hamilton.  This  difficulty,  however,  ha. 
now  been  settled.  The  Mill  Creek  Company  is  capitalised  at  $1,710,000.  of 
which  $7.V..IKW  Is  5  per  cent  preferred  stock  The  Hamilton,  Glendale  &  Cin- 
cinnati has  $25".(»»  capital  stock,  all  of  which  is  S  per  cent  preferred.  The 
proposition  made  hy  lhr  leasing  is  to  guarantee  lhe  6  per  cent  interest  on 
$l.loll,'SX)  preferred  -lock  anil  a  graduated  scale  of  interest  starting  at  4  per 
cent  and  staling  to  44  per  cent  in  seven  years,  on  $1,000,0110  common  stock 
The  proposition  increases  the  preferred  slock  fluO'ai).  The  officers  of  both 
companies  are:  II,  II.  Hoffman,  president:  llayard  Ktlgour,  vice-president: 
Henry  Rurkhold.  secretary  treasurer.  The  lease  will  probably  mean  the  en- 
trance into  Cincinnati  of  It 
been  kept  out  of  the  city. 

PHILADELPHIA.  1»A  President  Parsons,  of  the  Philadelphia  Rapid 
Transit  Company,  i.  quoted  hy  lhe  Philadelphia  New.  Bureau  as  saying  that 
negotiations  for  the  purchase  of  the  Fnirmoiinl  lark  Transportation  Com 
pany  are  not  now.  nor  never  have  been,  in  progress.  "We  have  not  the 
slighte.t  idea  of  acquiring  the  property,  and  the  matter  has  never  been  for 
mally  discussed  by  our  director.."  President  Parsons  is  , 
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Tbe  Advantaies  of  Consolidation 

Whatever  may  be  the  opinion  01  political  economists  as  to  the 
desirability  to  the  public  of  the  suppression  of  trusts,  there  can 
hardly  be  any  question,  we  believe,  as  to  the  benefits  to  be  de- 
rived from  the  consolidations  of  natural  monopolies.  The  street 
railways  of  a  city  [all  under  the  category  of  natural  monopolies, 
and  the  tendency  during  the  last  ten  years  toward  the  unification 
of  all  the  systems  in  one  city  has  been  very  marked.  In  fact,  it 
is  difficult  to  cite  mote  than  a  very  few  cities  where  the  entire 
system  is  not  in  the  hands  ot  one  company,  and  in  these  excep- 
tions the  separate  companies  are  few  in  number  and  each  serves 
exclusively  a  very  large  territory,  so  that  they  arc  not  real  ex- 
ceptions to  the  rule.  In  other  words,  competition  in  local  trans- 
portation in  the  cities  of  this  country  is  practically  past,  and  the 
public  is  better  served  as  a  whole,  has  belter  cars  and  can  ride 
longer  distances  for  a  single  iare  than  ever  before  in  the  history 
of  the  country. 

One  of  the  large  cities  of  the  United  States  in  which  the  plan 
of  many  competing  companies  was  maintained  for  a  longer  period 
than  in  almost  any  other,  but  in  which  the  systems  have  finally 
become  consolidated  during  the  past  few  months,  is  New  Orleans, 
and  steps  are  now  being  taken  which  were  impossible  before  to 
give  improved  transit  facilities  in  that  city.  Like  most  American 
Cities,  there  was  one  principal  business  street.  Canal  Street,  and 
each  competing  company  in  former  days  considered  it  necessary 
10  run  cars  and  to  have  its  principal  terminal  on  this  street. 
Fortunately,  the  street  was  a  wide  one,  and  as  a  result  there  were 
five  separate  tracks  extending  practically  its  entire  length,  with 
unavoidable  congestion  of  street  traffic.  The  consolidated  com- 
pany now  proposes  to  remove  most  of  these  tracks  by  changing 
the  different  routes  so  that  most  or  all  oi  the  lines  will  cross 
Canal  Street,  but  will  give  transfers  to  and  from  a  single  line  of 
cars,  running  practically  its  entire  length,  by  which  the  traffic  on 
that  street  will  be  cared  for.  The  details  of  this  plan,  as  well  as 
a  striking  view  oi  the  present  condition  of  the  thoroughiare.  are 
published  elsewhere  in  this  issue,  and  the  proposition  is  now  under 
consideration  by  the  city  authorities. 

suburban  Traffic 

The  question  of  caring  for  the  suburban  traffic  on  steam  lines 
has  iorecd  itself  upon  the  management  ot  many  roads,  and  others 
arc  being  confronted  with  the  same  problem  every  day.  Few 
ot  them  siftn  10  he  ready  to  meet  it  in  a  practical  manner,  and  not 
one.  to  our  knowledge,  has  provided  in  advance  against  the  in- 
vasion of  the  trolley  in  the  suburban  field.  This  lack  of  foresight 
on  the  part  of  the  steam  railway  managers  has  occasioned  much 
comment  and  some  criticism,  but  thus  far  there  has  been  no 
reasonable  explanation  on  the  part  of  the  steam  roads.  Ap- 
parently the  railroads  are  "quite  well  satisfied  with  the  situation." 
as  stated  by  the  "Railway  Review."  which  goes  on  to  say  that 
except  in  rare  instances  suburban  passenger  trattic  does  not  pay, 
and  most  roads  are  only  too  glad  to  find  an  excuse  (or  abandoning 
it.  Such  a  suburban  service  as  that  oi  the  Illinois  Central,  in 
Chicago,  undoubtedly  is  profitable,  our  contemporary  admits,  but 
nowhere  near  to  the  extent  that  is  popularly  supposed.  But  the 
Illinois  Central  is  in  an  exceptional  position,  it  declares,  as  this 
road  possesses  exceptional  facilities,  and  its  suburban  service  is  as 
separate  and  distinct  from  its  regular  traffic  as  if  it  belonged  IO 
an  entirely  separate  company.  It  has  separate  tracks,  cars,  en- 
gines, stations  and  all  other  paraphernalia  necessary  for  conduct- 
ing the  business,  an  advantage  which  is  not  commonly  possessed, 
but  this  is  just  the  point  which  we  have  contended  all  along, 
namely,  that  the  big  steam  railway  systems  are  in  position  to 
furnish  this  service  and  should  provide  the  electrical  equipment 
and  organization.  The  "Review"  declares  that  the  legitimate 
business  of  railroading  docs  not  seem  to  be  within  the  realm  of  a 
5  or  10-ccnt  suburban  fare,  and  to  allow  that  kind  of  traffic  to 
interfere  in  any  way  with  the  larger  and  more  important  business 
of  the  road  is  beginning  to  be  regarded  as  a  mistake.    This  is  a 


UlQIJZCQ  Dy 


-'44 


STREET  RAILWAY  J<  HRXAL. 


[Vol.  XX.   No.  8. 


■  Hic'tion  tliat  the  steam  road  managers  will  have  to  find  for  them 
-elves,  but  it  seems  to  us  that  such  a  statement  amounts  limp]} 
la  an  admission  that  they  are  not  aUe  to  handle  tin*  business. 
Many  of  the  big  roads  have  spent  considerable  money  in  dcvelop- 
iiik  this  trattic.  hut  they  cannot  hope  to  retain  it  unless  they  supply 
better  aceommodations.  and  this  can  only  be  done  successfully  by 
adopiinx  electrical  equipment. 

Air  Blast  Rillw.y  Motors 

Transformers  arc  almost  doublet]  in  permi-vblc  output  by  the 
-niiple  application  of  un  air  hla»t  to  carry  away  the  heat  that  would 
otherwise  l>e  imprisoned  in  the  rasing  Why  cannot  the  principle 
be  applied  with  advantage  to  railway  motors,  especially  those  in- 
tended for  heavy  traction?  The  large  increase  in  motor  capacity 
obtained  by  leaving  the  cases  opened,  a  device  permissible  in  ele- 
vated work,  is  well  known-  Why  not  carry  the  matter  a  little 
farther  and  force  the  air  through  with  a  blower?  This  device 
would  at  once  change  the  load  limit  from  a  temperature  limit  to 
one  at  commutation,  efficiency  ami  -imilar  consideration*,  and 
would  possibly  have  the  effect  of  making  the  present  hour  rating 
a  continuous  one.  which  in  interurban  work  is  a  consummation 
d<  voutly  to  be  w  ished  The  increased  life  of  the  windings  ami  lite 
absolutely  ligbt  ca»mg  also  offer  advantages  which  in  themselves 
ipiite  counteract  the  disadvantage  of  maintaining  the  little  motor 
and  blower  which  would  be  necessary.  A  further  consideration. 
M  ith  reference  to  the  device,  is  rather  radical,  but  nevertheless  at- 
tractive. Taking  a  joo-hp  equipment,  a  fair  mlirurlwin  figure, 
working  at  a  net  efficiency  of  oo  |ier  cent,  counting  the  use  of  re- 
sistances in  control,  it  is  safe  to  say  that  of  the  40  per  cent  losses 
one-half  could  In  absorbed  by  the  air  of  the  blower  system.  Twenly 
l>er  cent  of  joo  hp  is  i<)&i  kws,  or  about  the  energy  absorbed 
by  five  ordinary  sets  of  car  heater*  It  looks  as  if  the  heaters  would 
pay  for  the  motor,  blower  and  piping  To  keep  the  motors  and 
resistance  cool,  the  passengers  warm,  and  save  the  entire  heater 
current  by  the  process,  sounds  too  good  to  be  true.  Of  course 
motors  do  not  always  run  at  full  load,  and  these  figures  require 
shaving,  but  they  can  withstand  the  process 

As  to  the  energy  for  the  blower  motor  every  particle  of  it  will 
appear  as  heat  in  the  car  atmosphere  The  energy  consumed  in  arc 
hcadlight  resistance  is  not  only  ample  but  available  for  such  a 
limine,    An  electric  ear  is  rather  a  wasteful  combination  after  all. 

In  some  respects  the  moderate  summer  which  the  country  ha* 
enjoyed  this  season  has  been  detrimental  to  the  excursion  business 
of  electric  railway  companies,  as  the  need  of  outings  has  not  been 
felt  to  the  usual  extent  by  the  general  public  At  the  same  time 
the  cool  weather  has  had  an  opposite  effect  in  keeping  many  people 
in  the  cities,  as  the  doleful  tales  .if  lack  nf  patronage  from  the 
managers  of  seaside  hotels  and  other  summer  resorts  indicate.  The 
people  who  have  not  left  the  city  for  the  country  have  contented 
themselves  with  trips  nearer  home,  and  it  is  the  general  verdict  that 
the  excursion  business  of  the  average  city  railway  during  the  pres- 
ent season  has  been  up  to  that  of  past  years,  if  not  somewhat 
greater.  This  is  a  branch  of  the  business  which  can  be  developed 
by  systematic  effort,  as  has  been  pronn  on  many  occasions.  The 
maintenance  of  street  railway  parks  ami  pleasure  resorts  of  various 
kinds  is  entirely  in  this  line  in  that  they  tend  to  create  traffic.  We 
believe,  however,  that  many  of  the  railways  of  the  country  have 
reached  a  MM  now  when  they  could  afford  to  maintain  a  regular 
p.i-seliger  department .  ami  that  such  a  course  would  pinvc  01  great 
benefit.  The  general  passenger  agent  of  the  average  steam  railroad 
devotes  himself  entirely  to  the  development  of  traffic,  to  preparing 
|b«  literature  puhlishrd  by  the  company  and  seeing  that  the  mad  is 
properly  advertised.  A  field  has  been  found  here  which  does  not 
conflict  in  any  respect  with  the  duties  of  the  general  manager  or 
-upeiiiitendent.  We  do  not  mean  to  say  that  the  general  passenger 
agent  of  an  electric  railway  company  need  have  »o  large  a  staff 


as  tlial  of  the  same  officer  on  many  of  the  steam  railroads,  or  that 
1  lie  department  need  be  anywhere  near  so  expensive  Hut  the  pos- 
sibilities in  the  way  of  educating  people  to  ride  111  one  way  and 
another  are  so  extensive  that  this  work  should  not,  on  a  large 
system,  be  thrown  exclusively  on  the  shoulders  of  the  general 
manager,  although  the  general  passenger  agent  would  necessarily 
have  to  consult  with  him  and  report  to  him  ■  n  any  plans  which  he 
may  develop  This  method  of  establishing  a  special  branch  of  the 
operating  division  to  care  for  this  work,  under  the  title  of  a 
"general  passenger  department,"  or  "outing  department,"  as  it  is 
called  in  Cleveland,  kai  been  followed  on  a  few  of  our  large  sys- 
tems with  very  satisfactory  results,  and  it  is  certainly  worth  the 
consideration  of  the  managers  of  any  system  on  whicn  the  ex- 
cursion traffic  is  a  large  feature  of  the  business. 

Omnibuses  vs.  Trolley  Cars 

A  striking  example  of  the  difference  in  the  eyes  of  the  law.  cer- 
tainly English  law.  between  an  omnibus  and  a  street  car  was  given 
during  "coronation  week,"  last  month,  by  the  omnibus  companies  in 
Ixmdoti  A  street  railway  company  is  supposed,  through  the  privi- 
lege granted  it  of  laying  rails  in  the  streets,  to  have  entered  into  a 
contract  with  the  city  authorities  by  which  it  guarantees  to  carry 
l»assengers  for  a  certain  rate  of  fare.  Omnibus  companies,  however, 
are  on  the  same  f'»>ting  as  the  owners  of  private  vehicles,  can 
carry  passengers  or  not  as  they  choose,  and  can  charge  any  rate  oi 
fare  which  ple.i-es  them.  In  fact,  the  only  municipal  regulation 
governing  the  rates  of  fare  of  the  omnibus  in  lamdnn  is  that  these 
rates  should  lie  conspicuously  posted  in  some  part  of  the  omnibus, 
and  that  the  fares  charged  should  correspond  to  those  posted 
There  is  no  law  to  prevent  the  |>osting  of  a  different  set  of  rates 
every  day,  or  even  oftener,  if  the  coni|>any  desires.  The  result  of 
this  was  that  lite  omnibus  companies  took  advantage  of  the  fact 
that  Ixindon  wa»  crowded  at  the  coronation  tune  and  that  trans- 
portation facilities  were  at  a  premium,  to  double  and  treble  their 
rates,  and  in  some  cases  increase  them  in  a  stdl  greater  ratio  For 
instance,  the  rates  between  I.udgate  Circus  and  Charing  Cross, 
which  are  alxnit  a  mile  apart,  was  increased  from  I  penny  to  ti 
pence.  The  following  are  a  few  of  the  rates  charged  during  that 
week  (that  ending  June  i8>  by  a  number  of  the  principal  omnibus 
hues  in  the  city: 


Liverpool  Street  to  Ludgate  Circus   ad. 

Chancery  LjMH  to  Charing  Cross   3d. 

Ludgate  Circus  to  Charing  Cross   6d. 

Hank  to  Piccadilly  Circus   8d. 

Charing  Cross  to  Piccadilly  Circus   jd. 

Charing  Cross  to  Victoria   |<I 

Hank  to  Victoria   8d 


On  the  line  between  Piccadilly  Circus  ami  Liverpool  Street,  a 
distgltCe  of  not  more  than  .t  miles,  the  fare  ouiside  was  X  pence  and 
inside  <i  pence,  and  there  were  no  intermediate  fares  Even  the 
ha'penny  "buses  over  the  bridges  charged  penny  fares. 

In  tins  respect  of  increasing  their  rates  the  omnibus  companies 
followed  the  practice  of  the  cab  companies,  the  hotels,  the  restau- 
rant*, and  in  fact  of  nearly  all  concerns  outside  of  the  steam  rail- 
road companies,  who  catered  to  public  requirements  in  London.  It 
seems  somewhat  of  an  anomaly  that  a  company  which  supplies  its 
Own  roadway,  as  a  -treet  railway  company  does,  should  lie  treated 
less  generously  than  one  which  wears  out  the  public  highway  and 
give*  at  the  same  time  a  slower  and  more  noisy  transportation  ser- 
vice Nevertheless,  in  the  eyes  of  the  English  law  the  omnibuses  are 
on  the  same  footing  as  the  owners  of  any  other  public  conveyance, 
as  a  cab.  We  do  not  know  what  would  be  the  exact  difference  in 
statu*  in  this  country,  nor  is  it  very  important,  as  omnibus  lines 
could  not  do  the  business  here  accomplished  by  our  street  railway 
systems,  but  it  is  -omewhat  curious  that  our  English  cousins  in 
giving  such  latitude  to  the  old- fashioned  vehicle,  a.id  while  re- 
stricting the  unproved  motive  power  si>  closely,  have  in  this  way 
|HT|Htuated  an  institution  which  the  rily  of  Loudon,  with  its  long 
distances  and  vast  commercial  interests,  has  long  ago  outgrown. 
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Schedak*  for  Trolley  Ui<« 

Tbc  necessity  for  observing  the  schedule  is  generally  recognised 
^transportation  companies  in  cities  and  hot  ween  important  business 
tenuis,  hut  the  trolley  lines  in  many  rural  districts,  and  especially 
those  serving  pleasure  resorts,  are  not  run  on  any  fixed  plan.  Most 
of  the  latter  have  schedules  printed  in  their  advertisements,  and  the 
unwary  Granger  who  depends  upon  them  for  making  connections 
is  niirn  grievously  disappointed.  This  is  a  serious  mistake,  and 
*Mm  brings  the  management  into  disrepute,  for  there  is  nothing 
winch  the  av  erage  pleasure  seeker  resents  so  much  a>  a  disarrange- 
ment of  his  plans.  It  matters  not  that  lie  may  nuke  the  trip  the 
next  day  or  on  any  other  of  the  ten  or  do/en  days  which  he  has  at 
his  disposal.  He  is  sorely  disappointed,  and  usually  he  communi- 
cates hi*  feelings  to  everybody  about  the  hotel  in  which  he  is 
•tttjiping.  Thus  the  trolley  line  gets  a  had  name  In  the  case  of 
Hnc  line  which  recently  came  under  our  personal  observation  the 
employees  did  not  know  that  they  were  expected  to  make  the 
■chcdulc;  it  had  not  been  observed  early  in  the  season,  as  traffic 
MM  light,  and  it  became  customary  to  run  cars  only  when  enough 
passengers  had  been  secured  to  make  it  profitable.  As  a  result  the 
patronage  of  the  road  did  not  increase  as  the  sea -cm  advanced, 
and  MM  the  schedule  was  entirely  lost  sight  of.  excepting  by  dis- 
appointed patrons. 

Special  Coaditioat  in  Franchises 

Builders  of  new  railways  and  street  railway  companies  that  are 
extending  existing  properties  are  very  often  confronted,  when  ap 
plying  for  franchises,  by  some  clause,  or  set  of  clauses,  which  the 
authorities  of  the  municipality  through  which  their  lines  arc  to  run 
wi>h  inserted  in  the  franchises.  In  some  cases  these  requests  are, 
of  course,  exorbitant  and  cannot  tie  granted  with  safety  to  the 
financial  condition  of  the  property,  but  in  many  other  cases  the 
clauses  are  comparatively  unobjectionable,  and  many  arguments 
arc  marshalled  in  their  favor  by  the  public  authorities  and  local 
newspapers.  Where  the  company  interested  is  operating  in  a  large 
city  and  practically  all  of  its  lines  are  included  within  the  bound- 
aries of  that  city,  a  certain  amount  of  latitude  in  granting  demands 
of  this  kind  can  be  exercised  without  very  much  future  incon- 
venience, but  the  case  is  entirely  different  with  an  intcrurban  rail 
way  company  or,  in  fact,  any  company  which  has  a  number  of 
municipalities  to  deal  with.  We  believe  that  in  cases  of  this  kind  it 
is  much  l»etter,  not  only  for  the  railway  company  but  for  the 
public  as  well,  that  the  company  should  not  be  tied  down  by  one 
set  of  restrictions  and  clauses  in  one  town  and  another  set 
in  another  town,  or  ever  a  uniform  set  of  conditions,  where 
these  conditions  are  not  absolutely  necessary  for  the  pro- 
tection of  the  community  against  the  company  In  deciding  what 
conditions  are  necessary  for  its  protection  the  city  authorities 
should  remember  that  all  railway  companies  arc  created  by  the 
State,  and  that  the  State  laws,  as  a  rule,  provide  against  all  abuses 
possible  on  the  part  of  these  companies.  These  State  statutes  are 
the  result  of  a  long  experience  with  corporate  enterprise,  and  will, 
in  general,  be  found  equitable  in  their  application,  while  those  re- 
strictions which  are  not  provided  for  in  the  State  laws  are  often 
inadvisable  and  have  not  been  made  the  subnet  of  legislation  for 
this  very  reason  Before  indicating  the  advantages  t,,  both  railway 
company  and  the  general  public  by  the  exclusion  of  "unnecessary" 
clauses  in  the  franchise,  we  will  cite  an  example  bearing  directly  on 
the  point  under  consideration. 

A  certain  railway  company  applied  for  a  franchise  in  a  city  in  the 
eastern  part  of  New  York  State,  but  found  that  the  community, 
while  anxious  to  secure  the  construction  of  the  new  railway, 
thought  that  the  interests  of  the  city  would  not  be  entirely  safe- 
guarded unless  the  company  agreed,  in  its  franchise,  to  three  con- 
ditions, vii. :  (l)  That  tne  road  should  be  in  operation  within  five 
years;  (t)  that  the  fares  should  not  be  more  than  certain  amount', 
and  t.ti  that  the  expense  of  making  the  cro-sings  above  and  below 


the  grades  of  the  existing  highways  (the  road  being  on  its  own  right 
of  way  without  giade  crossings)  should  be  paid  entirely  by  the 
railroad  corporation. 

It  so  happened  that  none  of  these  provisions  was  individually 
objectionable  to  the  owners  of  the  road,  that  is.  they  expected  to 
have  the  line  in  operation  long  before  the  time  set ;  the  tares  pro- 
mised by  the  city  were  those  which  they  had  planned  to  charge, 
and  the  Stale  law  under  which  the  road  was  chartered  required 
the  construction  of  the  crossings  by  the  railway  company.  Never- 
theless, the  company  pro[>erly  took  the  ground  that  it  was  not  ad- 
visable to  have  these  conditions  in  its  franchise,  because  the  latter 
clause  was  unnecessary,  having  already  been  provided  for,  and  be- 
cause the  two  former,  while  they  would  he  complied  with,  might 
act  as  an  impedient  in  raising  capital  and  also  in  future  operation. 

As  a  result,  the  president  of  the  company,  by  appointment,  met 
the  official  representatives  of  the  city  and  leading  cili/ens  at  a 
general  town  meeting,  and  went  over  the  subject  carefully  with 
them.  Taking  up  the  first  point,  that  of  the  time  in  which  the  con- 
struction should  be  completed,  he  pointed  out  the  fact  that  a  section 
of  the  Railroad  Law  of  the  State  of  New  York  explicitly  states 
that  the  construction  of  a  road  must  be  begun  and  10  per  cent  of  the 
amount  of  its  capital  expended  within  five  years,  and  furthermore, 
that  if  the  road  is  not  in  operation  within  ten  years  from  the  time 
of  filing  it*  certificate  of  incorporation,  its  corporate  powers  cease ; 
also  that  another  section  of  the  Railroad  Law  provides  that  if,  at 
the  end  of  two  years  from  the  time  the  company  receives  its  certifi- 
cate from  the  Board  of  Railroad  Commissioners  authorizing  the 
construction  of  the  road,  such  construction  is  not  commenced,  the 
hoard  may  inquire  into  the  reasons  of  such  failure  and  may  revoke 
such  certificate  if  it  shall  appear  to  be  in  the  puhltc  interest  to  do  so 

Taking  up  the  second  point,  that  of  fares,  he  pointed  out  that  the 
Railroad  I-aw  of  the  State,  under  which  the  company  was  incor- 
liorated,  fully  covers,  also,  the  question  of  fares  to  be  charged,  by 
stating  that  the  maximum  rate  may  lie  J  cents  a  mile,  with  a  mini- 
mum fare  of  5  cents,  but  that  the  Legislature  can  at  any  time  reduce 
the  mileage  rate  lielow  that  mentioned,  provided  that  in  doing  so  it 
shall  not,  without  the  consent  of  the  company,  reduce  the  net  earn- 
ings to  less  than  10  per  cent  per  annum  on  the  capital  actually  ex- 
pended The  fact  was  then  pointed  out  that  as  these  laws  applied  to 
all  companies  organized  within  the  State/under  the  general  railroad 
law,  the  interests  of  the  community  were  fully  protected.  On  the 
other  hand,  if  any  special  contracts  were  made  by  the  company, 
even  if  they  coincided  exactly  with  the  State  law  as  then  in  lorce. 
this  fact  alone  might,  and  probably  would,  prejudice  the  company 
in  the  eyes  of  financiers,  and  might  result  either  in  the  failure  of 
the  entire  undertaking  or  else  in  the  selection  of  a  route  outside  of 
the  boundaries  of  the  particular  city  which  insisted  upon  such  a 
franchise  "In  other  words,  the  company  stood  squarely  up  to 
the  position  of  not  being  willing  to  wane  from  any  of  its  statutory 
rights,  and  showed  that  in  taking  this  stand  it  did  so.  not  with  the 
desire  to  impose  on  the  city,  but  to  assure  the  completion  of  the 
project  which  all  those  present  admitted  was  as  important  to  the 
city  as  to  the  company. 

The  sequel  of  this  particular  episode  was  that  the  town  meeting 
voted  unanimously  in  favor  of  giving  the  franchises  without  any 
restrictions  whatever,  and  the  incident  was  closed 

We  realize  that  the  temptation  to  any  railway  company,  situated 
;i-  this  was.  is  often  very  great  to  quietly  accept  conditions  of  this 
kind,  which  ap|K-ar  harmless,  and  which,  as  a  matter  of  fact,  might 
never  create  any  trouble.  But  those  who  have  had  much  experience 
with  railway  operation  realize  that  very  often  a  limiting  condition 
such  as  the  completion  of  a  line  by  a  certain  time,  which  r.riginally 
appeared  entirely  innocuous,  will,  through  some  unforeseen  contin 
gency,  such  as  a  financial  crisis,  cause  a  great  deal  of  trouble  The 
consequence  is  that  Wall  Street  looks  upon  all  special  conditions  of 
this  kind  with  a  great  deal  of  suspicion,  and  their  inclusion  in  any 
franchise  often  jeopardizes  the  success  of  the  entire  property  from 
a  financial  point  of  view. 
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The  Pacific  Electric  Railway  Equipment 


The  new  power  house,  car  house 2  and  shops  of  the  Pacific 
Electric  Railway  Company,  of  I.ns  Angelr-  Cal..  which  have  re 


POWER  STATION,  SHOWING  SITE  OH  NHW  EXTENSION 

ccntly  been  completed,  comprise  the  largest  electric  railway  equip- 
ment oi  this  character  on  the  Coast.  The  present  company  was 
incorporated  on  Nov.  14.  lout,  but  the  work  of 
construction  <in  the  new  (lower  plant  and  -hop* 
was  well  under  way  at  that  time.  At  present  the 
company  is  operating  05  miles  of  single  track  in 
the  cities  of  Los  Angeles  and  Passadena,  and  the 
system  extends  to  Ml.  Lowe.  Long  Beach.  Alham- 
bra,  San  Gahrul,  Monrovia.  Santa  Ana  and  other 
points.  Ninety-eight  motor-  and  16  trailers  arc 
now  in  service 

The  present  power  station  equipment  com- 
pii-c-  two  250-kw,  two  jookw  and  one  I In- 
direct-current generators  in  the  Fassadcna  plant. 
The  1j>\  Angeles  station,  which  is  now  tieing 
erected,  will  contain  one  1050-kw  direct-current 
generator,  and  two  1500-kw  three-phase  genera- 
tors, three  ooo-kw  and  five  200-kw  motor-genera- 
tor sets.  One  650-hp  Ball  &  Wood  cro-s-c»m- 
pound  condensing  engine,  one  450-hp  and  one  250- 
hp  machines  of  the  same  type  are  now  employed, 
and  an  additional  equipment  is  being  installed, 
comprising  one  aooo-hp  and  two  2500-hp  Mclnto-h 
&  Seyniuiir  cro---compound  condensing  HtgWH  I. 
Steam  is  furnished  by  four  250  hp  Stirling  b»iler> 
at  the  present  time,  and  an  addition  of  right  . 
400-hp  Babcock  &  Wilcox  boilers  is  being  made. 

Interest  is  centered  at  present  in  the  big  shop*  at  Seventh  and 
Alameda  Streets  and  Central  Avenue,  in  Los  Angeles,  which  arc 


now  being  equipped  with  machinery  and  machine  tooli.  All  ma- 
chinery, except  the  Meant  hammers,  is  to  be  driven  from  electric 
motors.  Work  on  this  plant  was  begun  on  Oct.  28.  and  has  so 
tar  progressed  as  to  make  it  possible  lo  turn  out  considerable 
work  in  several  departments.  It  is  proposed  that  all  of  the  repair 
work  of  the  Pacific  Electric  Railway  Company 
and  the  Los  Angeles  Railway  Company  will  be 
done  in  these  shops,  together  with  the  building  of 
cars  and  other  mechanical  work  for  the  operation 
of  the  railway  systems  in  lx>i  Angeles  and  the 
-nhurb*. 

There  arc  five  departments  in  the  shops,  and  in 
addition  the  largest  car  house  in  the  West  is  under 
construction  and  nearly  completed  and  ready  to 
receive  the  car*  of  the  Pacific  Electric  Railway 
Company.  1  he  car  house  is  at  the  west  end  of  the 
large  tract  of  land  purchased  by  H.  E.  Hunting- 
ton, fronting  on  Central  Avenue  ;.nd  occupying 
almost  the  entire  space  of  a  block.  The  shops  are 
primarily  for  repair  work  on  cars  of  the  two 
electric  railway  systems,  and  ne-/  cars  will  also  be 
built. 

The  new  shops  are  at  present  contained  in  six 
new  building-,  namely,  the  machine  and  black- 
smith shop,  store  and  carpenter  shop,  paint  shop, 
car  repair  shop  and  winding  room,  pattern  shop 
and  lumber  store  house  and  an  oil  house,  to  which 
will  soon  be  added  a  brass  and  iron  foundry. 

In  the  construction  of  the  buildings  3,000.000  ft. 
oi  lumber.  .1.000.000  brick  and  8000  barrels  of  Port- 
land cement  were  used.  The  shop*  contain  aliout 
10.000  lineal  feet  of  track  for  the  reception  of  cars 
under  construct  Inn  or  repair,  and  the  car  house  contains  aliout 
jjoo  limal  ieet  oi  track  (or  ihe  storage  and  inspection  of  cars. 


INTERIOR  OF  PAIN!  SHOP 


INTERIOR  OF  CARPENTER  SHOP 

The  first  floor  area  in  the  shops  is  over  acres,  and  in  the  car 
house  over  i'i  acres.    There  are  59  doors,  ifi  ft.  high  and  12  ft. 

wide,  for  the  admission  of  cars  to  the  shops.  The 
pitch  of  all  roofs  is  30  degs.  The  roof  trusses  arc 
combination  wood  and  iron.  All  the  buildings  arc 
of  brick,  with  trussed  roofs,  no  purlins  or  jack 
rafters  being  used.  The  roof  planks,  which  arc  1 
in*,  x  12  ins.  tongue  and  groove  Oregon  pine,  are 
spiked  directly  to  the  trusses.  The  brick  walls 
extend  directly  up  to  this  planking,  and  hence 
there  arc  no  pockets  or  draft  runs  for  the  spread 
of  fire. 

The  inside  of  all  the  shops  and  car  house  is 
coaled  with  white  magnite.  thereby  diffusing  light, 
and  also  intended  to  make  spread  of  fire  more 

difficult 

The  building  containing  the  machine  and  black- 
smith shop  i-  276  ft.  long,  100  ft.  wide,  and  22  ft. 
high  in  the  clear.  Of  this  a  space  200  ft.  in  length 
is  occupied  by  the  machine  shop  and  76  ft.  by  the 
blacksmith  shop.  Three  tracks,  fitted  for  either 
broad  or  narrow  gage  cars,  extend  across  the  ma- 
chine shop  near  one  end.  They  have  cement-lined 
pits.  4  ft.  6  ins.  deep  beneath  them,  to  facilitate 
work  on  car  trucks.   The  machine  shop  has  a  to- 
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ton  traveling  crane  spanning  its  35-fl.  central  lay.  and  traveling  the 
length  of  the  shop.  This  shop  is  newly  titled  up  with  modern 
machinery  for  the  making  and  repairing  01  cars.  The  blacksmith 
thop  has  sw  iitgiug  crams,  and  besides  the  usual 
forges  and  tires  has  a  double- frame  .$nor>-lb,  steam 
hammer  in  its  list. 

The  building  containing  the  store  and  the  car- 
penter -hop  hi  ,1(sp  ft  long.  100  ft.  wide,  and  21  ft. 
high  in  the  clear.  Through  the  store,  which  occu- 
pies  a  IpkCC  100  ft.  so,.,  there  is  provided  a  broad 
and  narrow  gage  track  for  the  receipt  or  shipment 
of  supplies,  and  this  department  i-  fully  filled  np 
with  special  places  for  the  numerous  articles  to 
l>e  fount]  therein.  The  carpenter  shop  ha>  ten 
tracks,  for  either  broad  or  narrow  gage  cars, 
under  three  of  which  cement-lined  fit*,  i  ft.  5  «»*• 
deep,  are  provided,  to  enalile  the  men  to  work 
under  cars.  In  one  end  of  the  carpenter  shop  the 
mill  machinery  is  located,  and  is  complete  for  the 
manufacture  or  repair  of  cars. 

The  two  buildings  faW  mentioned  stand  in  line 
with  one  another,  which  from  end  to  cud  1*  "ll  ft. 
long.  Parallel  to  this  line,  and  at  a  di-lance  of 
ft W)Ut  100  ft.,  are  first,  the  paint  shop,  which  is 
.too  ft.  long.  I0O  ft  wide  and  11  ft  high,  and  con- 
tain* twenty  tracks  for  the  reception  of  either 
brotd  or  narrow  gage  cars :  next,  the  ear  repair 
•  hop  and  winding  room  Imilding.  which  h  .too  fl 
long,  iou  ft.  wide,  and  U  ft.  high  in  the  clear: 
1*1  ft  is  partitioned  off  at  one  end  for  the  winding  room. and  through 
this  room  a  track  for  cither  broad  or  narrow  gage  cars  is  pro 


(able  60  ft.  long.  C4pabl«  of  transporting  a  fully-loaded  broad-gage 
freight  car.  containing  supplies,  and  aggregating  160,000  lbs.  and 
its  travel  is  866  ft.  long.    This  table  is  novel,  in  that  it  has  only 


ONE  OF  THE  NEW  COMBINATION  CARS 


(our  wheels,  traveling  on  two  rail, 
motor  with  overhead  trolley. 


and  is  driven  by  an  electric 


MACHINE  AND  CARPENTER  SHOPS 


REPAIR  AND  PAINT  SHOP 


vided  In  the  ear  repair  department  there  are  ughlven  track*.  U» 
rtlhcf  broad  or  narrow  gage  cars,  and  all  the  tracks  are  over 


CAR  BUILT  FOR  PASADENA  SERVICE 

0  im-nt-liiu-d  pits  for  better  access  lo  the  trucks.  All  the  pits 
throughout  the  shops  are  connected  to  sewers  for  the  disposal  of 
wa-.li  water 

Between  the  two  rows  of  shops  mentioned  there  is  a  transfer 


The  tilth  building  contains  an  Bo-hp  boiler  for  the  rtcam  ham- 
mers and  dry  kilns,  and  also  contains  on  the  lower  Moor  the  hard- 
wood lumber  storage,  while  the  second  lloor  is 
devoted  to  a  fully  equipped  pattern  shop.  This 
building  is  jou  ft.  long.  (10  ft.  wide,  and  two  stories 
high. 

The  sixth  building  is  the  oil  house.  40  ft.  long. 
M  ft  wide,  with  benCMll'll  to  ft.  high.  The  build- 
ing is  one  story  high.  The  oil  is  handled  either 
by  gravity  or  compressed  air.  as  may  be  most  enn- 
iiiiiclit.  Oil  is  used  for  the  ordinary  purposes, 
and  also  for  firing  the  boiler  when  the  mill  refuse 
is  not  sufficient  and  for  all  blacksmith  shop  fires. 

The  seventh  building,  simn  to  he  in  readiness, 
is  .1  brass  ami  iron  foundry.  ^00  It  long.  Iou  ft. 
wide,  and  .to  ft  high,  provided  with  all  the  tools 
and  appliances  for  such  work  in  connection  with 
the  manufacture  and  repair  of  cars. 

T  here  has  also  been  constructed  a  car  house  Jfi.t 
ft.  long.  X14  fl.  wide,  and  iK  ft.  high  in  the  clear. 
There  are  twenty  tracks  in  this  building,  each 
257  ft.  long,  for  the  storage  and  inspection  of  cars, 
and  inspection  pits  arc  provided  under  all  the 
''PJJ*  tracks. 

The  simps  ;irt.  provided  with  full  fire  service 
hydrants  and  hurt*.    Each  department  throughout 
ha*  its  own  wash  rooms  and  walerclosels,  con- 
venient to  the  inspection  of  the  several  foremen. 
The  officers  of  the  company  are:    President.  H.  E.  Huntington; 
vice-president.  Epes  Randolph:  secretary.  E.  E,  Bacon:  treasurer. 
I.  \V.  Hellman.    F.  Van  Vrankcn  is  superintendent  of  the  Los 
Angeles  plant,  and  W,  H.  Smith  superintendent  of  the  Passadena 
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station.  C.  E.  Pillsbury  is  chief  engineer  and  S.  H.  Anderson, 
ehief  electrician.  C.  E.  Donnatin  is  superintendent  of  the 
mcchaniral  department. 


Chicago  Elevated  Traffic  for  First  Half  1902 


The  reports  from  three  of  the  elevated  railroads  of  Chicago 
for  the  first  half  of  loos  show  passengers  carried  as  follows: 

SOUTH  SIDE  ELEVATED 

.  Man,h  »*  1»1  Increase   Per  Cent 

}*™ry    79,184  71.137  8.017  U.| 

Fchru*T    T9.3W  t.m  6.5 

M*rch      80.313  76,268  4.044  (.3 

APrU    77.771  3.337  4.3 

  T6.06S  74.J06  1.SS8  2.S 

J,m,    76,441  S9.MS  8,804  9.7 

J"1'    T0.76T  53.7BJ  7,004  10.9 

METROPOLITAN  ELEVATED 

.  MoB">  15W  1»1  In, , ,,,  ,r   p„  Cent 

}*aa*rr    93.029  8»,<W  tM         9  3 

Pebnary    100.4M  ^.858  ;W  |j 

Mlrlh    106.M2  98.338  7.173  7.J 

APril    109,246  97,013  12,223  12. 6 

M»*    106,799  92.579  13.237  14.3 

June   101.743  86,179  L5.564  18  0 

  10jm  Ti.S»  1S.621  23.4 

NORTHWESTERN  ELEVATED 

.  Mmtb  "»              l»t  IncrMM  P„  Cent 

  O.«0  J2.A32  9^9  19.J 

|?b""'z    M.7B0  K.25*  9.504  17.J 

MMCh    MB  67.193  8.168  14  3 

A,prU    «■*»  68.623  *JWT  11.6 

™ly    «W»  K,3»  6J0O  10.8 

  «M»  63.587  7.228  13.4 

J"1''    "410  68458  im  16. S 

 »♦«  

Advertising  Trolley  Excursions  in  Cleveland 

The  Cleveland  Electric  Railway  Company  has  given  especial  at- 
tention during  the  past  season  to  the  development  of  the  excursion 
business  on  its  system,  and  as  the  lines  of  the  company  reach  a 
large  number  of  popular  parks  and  pleasure  resorts,  as  well  as  the 
five  principal  cemeteries  in  the  city,  the  work  of  working  up  the 
business  has  been  an  extensive  one.  To  obtain  the  best  results  from 
this  business  a  special  department  has  been  established,  called  the 
Outing  Department,  and  has  been  placed  in  charge  of  J  W 
Butler. 

One  of  Mr.  Butler's  methods  has  been  that  of  printing  a  large 
number  of  attractive  flyers,  giving  the  points  of  interest  which  can 
be  reached  from  any  point  in  the  city  by  means  of  a  5-cent  fare 
This  is  called  "Nickel  Outings  to  Cleveland's  Public  Parks  Boule- 
vards, Pleasure  Resorts  and  Points  of  Interest,"  and  the  flyer  men- 
tions the  route  to  take  and  as  well  describes  any  principal  attraction 
such  as  a  band  concert,  which  may  be  given  at  any  particular  park. 

Another  plan  was  to  make  an  arrangement  with  the  daily  papers 
by  which  each  one  printed  a  "return  coupon,"  good  as  passage  on 
the  cars  in  returning  from  a  certain  park  which  the  company 
wished  particularly  to  advertise.  The  result  of  this  policy  has  been 
to  develop  greatly  the  excursion  business  of  the  company. 


Proposed  Changes  in  New  Orleans  Railways 

The  New  Orleans  Railways  Company  has  submitted  to  the 
Mayor  and  City  Council  a  general  plan  for  the  reorganization  ol 
the  transportation  system  of  the  city.  The  management  has  given 
the  problem  its  undivided  attention  since  acquiring  the  properties, 
and  it  is  believed  that  the  plan  proposed  will  relieve  the  present 
congestion  of  traffic  on  Canal  Street  and  greatly  improve  the  ser- 
vice throughout  the  entire  city.  The  company  is  convinced  that 
the  adoption  of  the  plan,  which  will  enable  it  to  make  minor  con- 
nections at  intersecting  streets,  between  existing  tracks,  short 
excursion  routes,  and  changes  in  the  system  ol  operating  cars,  will 
bring  about  at  once  greater  rapidity  in  transit,  greater  convenience 
and  less  expense  to  patrons  and  increased  saity  to  pedestrians. 
Cross-overs  on  Canal  Street,  the  merging  of  Napoleon  Avenue 
line  into  New  Lake  Road,  and  the  extension  of  Claiborne  line  to 
Poland  Street  arc  the  main  features  of  the  plan  proposed. 

It  is  a  well-known  fact  that  Canal  Street  in  New  Orleans  pre- 
sents one  of  the  most  difficult  problems  in  street  railway  operation 
that  has  yet  been  encountered,  and  it  is  rapidly  becoming  worse 
in  proportion  to  the  growth  of  the  city  and  extension  of  the  street 
railway  lines.  The  trouble  arises  from  the  (act  that  alt  lines  lead 
10  Canal  Street— an  admirable  feature  in  the  days  when  few  lines 
were  operated— and  these  were  owned  by  independent  interests, 
but  under  existing  conditions  there  is.  of  course,  no  valid  reason 
(or  continuing  the  plan  and  every  reason  for  abolishing  it.  In  the 
first  place  the  city  has  outgrown  the  idea  that  all  business  must 
be  centralized  in  one  particular  spot  in  the  town,  and  that  all  cars 
must  therefore  lead  to  that  district.  Moreover,  the  company  now 
proposes  a  transfer  system  that  will  not  only  enable  all  passengers 
to  reach  Canal  Street,  but  will  give  them  facilities  for  reaching 
other  parts  of  the  town  for  a  single  fare,  when  at  present  two  or 
three  fares  would  be  charged  for  making  the  same  trip.  By 
changing  the  routes  somewhat  the  present  congestion  of  traffic 
on  Canal  Street  could  be  avoided,  or  at  least  materially  lessened, 
so  as  to  make  unnecessary  the  delays  and  blockades  of  that  thor- 
oughfare, which  are  now  unavoidable.  An  idea  of  the  condition  of 
this  street  may  be  gained  by  examining  the  accompanying  re- 
production of  a  photograph,  which  fairly  represents  ordinary 
conditions  on  that  route,  There  are  six  tracks  on  the  street,  and 
thiir  capacity  is  constantly  taxed.  It  is  largely  for  the  purpose 
of  affording  relief  upon  this  thoroughfare  that  the  company  pro- 
poses the  following  plan,  which  is  now  under  consideration: 

Tchoupitoulas  line.  Levee  and  Barracks  line:  The  privilege 
to  connect,  by  tracks  across  Canal  Street,  the  tracks  of  the 
Tchoupitoulas  line,  on  Tchoupitoulas  and  South  Peters  Streets, 
with  the  tracks  of  the  Levee  and  Barracks  line,  on  North  Peters 
Street,  and  to  make  the  terminus  of  the  I.evec  and  Barracks  line 
on  Poland  Street.  Dauphine.  instead  of  Rampart  Street. 

Annunciation  and  Erato  line.  City  Park  line  of  Orleans  Railroad 
Company:  The  privilege  to  connect  by  a  curve  track,  the  down 
track  of  the  Annunciation  and  Erato  line  with  the  down  track  of 
the  City  Park  line  of  the  Orleans  Railroad  Company,  at  Canal  and 
St.  Charles  Streets,  to  connect  by  a  curve  track  the  up  track  of  the 
Annunciation  and  Erato  line  with  the  City  Park  line  of  the 
Orleans  Railroad  Company  at  Canal  and  Carondelct  Streets,  and 
the  privilege  to  change  the  direction  of  the  running  of  cars  on 
I-aurel  and  Constance  Streets  between  Louisiana  Avenue  and  Val- 
mont  Street. 

Magazine  line.  Gimp  and  Prytania  lines:  The  privilege  to  con- 
nect by  a  curve  track  the  down  track  of  the  Magazine  line  with 
Streets  Camp  a"d  P^"'*  ,inc  at  Canal  and  Camp 

Henry  Clay  Avenue  line,  Coliseum  line.  Camp  and  Prvtania  line 
Broad  Street  line  of  Orleans  Railroad  Company:  The  privilege 
to  connect  by  a  track  across  Louisiana  Avenue  the  up  track  (to  be 
used  as  a  down  track)  of  the  Henry  Clay  Avenue  line  on  Camp 
Street  (to  be  used  as  a  down  track)  with  the  down  track  of  the 
Coliseum  line  on  Camp  Street,  to  connect  the  up  track  of  Coliseum 
line  on  Chestnut  Street  by  a  track  on  the  neutral  ground  of 
Louisiana  Avenue,  with  the  down  track  (to  be  used  as  an  up 
track)  of  the  Henry  Clay  Avenue  line  on  Coliseum  Street  to 
operate  cars  down  Camp  Street  from  Calliope  to  Canal  Streets 
and  to  connect  the  down  track  of  the  Camp  and  Prytania  line 
with  the  down  track  of  the  Broad  Street  line  of  the  Orleans  Rail- 
road Company,  at  Canal  and  Camp  Streets,  and  the  up  track  of 
the  Broad  Street  line  of  the  Orleans  Railroad  Companv  with  the 
up  track  of  the  Coliseum  line  at  Canal  and  Carondelct  Streets 

Peters  Avemie  line.  Henry  Clay  Avenue  line.  Rampart  and  Dau- 
phine line :  The  nr.vitcge  to  connect  by  a  track  on  Peters  Avenue 
from  Magazine  Street  to  Constance  Street,  and  a  track  across 
Louisiana  Avenue  at  Dryades  Street  the  up  track  (to  be  used 
h  a  down  track)  of  the  Peters  Avenue  line,  and  the  down  track 
of  the  Henry  Clay  Avenue  tine,  and  by  a  track  across  Louisiana 


Digitized  by  Ooogl 


August  23,  1902.] 


STREET  RAILWAY  JOURNAL. 


249 


at  Baronne  Street,  the  up  track  of  the  Henry  Clay  Avenue  line 
with  the  down  track  (to  be  used  as  an  up  track)  of  the  Peters 
Avenue  line,  and  to  connect  the  down  track  of  the  Henry  Clay 
Avenue  line  with  the  down  track  of  the  Rampart  and  Dauphine 
line  at  Canal  and  St.  Charles  Streets,  and  the  up  track  of  the  Kam- 
part  and  Dauphine  line  with  the  up  track  of  the  Henry  Clay 
Avenue  line  at  Canal  and  Carondclet  Streets. 

Louisiana  Avenue  line:  The  privilege  to  connect,  by  short 
pieces  of  straight  track,  existing  tracks  on  the  neutral  ground  of 
Louisiana  Avenue,  and  to  operate  the  cars  of  the  Peters  Avenue 
line  thereon  out  Louisiana  Avenue,  between  Frerct  Street  and 
Trhoupitotilas  Street,  and  to  connect  the  down  track  of  the  Peters 
Avenue  line  on  Dryades,  at  Canal  Street,  with  the  up  track  of 
Peters  Avenue  line  on  Canal  Street. 

Villerc  Street  line,  Canal  and  Lake  line:    The  privileges  to  ex- 


Although  at  the  time  this  proposition  was  prepared  the  New 
Orleans  Railways  Company  had  not  acquired  possession  and  ad- 
ministration of  the  franchises  of  the  New  Orleans  and  Carrollton 
Railroad,  it  was  understood  that  the  franchises  referred  to  would 
pass  into  its  hands,  and  the  management  therefore  further  asked 
the  following: 

St.  Charles  Avenue  Belt  line,  Tulane  Belt  line:  The  privilege  to 
connect  by  curve  tracks  the  tracks  of  the  Tulane  Belt  line  on  the 
neutral  ground  of  Canal  Street  and  the  tracks  of  the  St-  Charles 
Avenue  Belt  line  on  Baronnc  Street  by  curve  tracks  at  Canal  and 
Baronne  Streets. 

Jackson  Avenue  line.  Claiborne  Avenue  line:  The  privilege  of 
operating  the  cars  of  the  Jackson  Avenue  line  over  the  tracks  of 
the  Claiborne  Avenue  line. 

Xapoleon  Avenue  line:    The  privilege  to  connect  by  tracks 
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tend  the  tracks  of  the  Villerc  Street  line  down  Villere  Street,  from 
Lafayette  Avenue  to  Port  Street,  to  connect  (for  emergency  pur- 
poses) the  track  on  Villerc  Street  with  the  tracks  of  the  Rampart 
and  Dauphine  line  on  Rampart  Street  and  Dauphine  Street  by  a 
track  on  Port  Street,  and  to  discontinue  the  operation  of  cars  of 
the  Villere  Street  line  on  Lafayette  Avenue,  from  Villere  Street  to 
St.  Claude  Street.  Lafayette  Avenue,  between  Villere  Street  and 
Sl  Claude  Street,  will  be  well  served  by  cars  of  the  Claiborne 
Street  line,  to  which  free  transfers  will  be  furnished  under  the 
general  transfer  system  hereinafter  proposed. 

Esplanade  and  French  Market  line:  To  discontinue  the  opera- 
tion of  the  cars  of  the  French  Market  tine  on  North  Peters  Street, 
from  Esplanade  to  Canal  Street,  and  to  operate  this  line  on  Es- 
planade Avenue,  between  Villere  Street  and  North  Peters  Street. 

Bayou  St-  John  line.  French  Market  line  of  the  Orleans  Rail- 
road Company,  South  Peters  line:  The  privilege  to  discontinue 
the  operation  of  the  cars  of  the  Bayou  St.  John  line,  and  French 
Market  line  of  the  Orleans  Railroad  Company  and  the  South 
Peters  line. 


across  St.  Charles  Avenue  the  tracks  of  the  Napoleon  Avenue  line 
with  the  tracks  to  be  constructed  by  the  New  Orleans  and  Pont- 
chartrain  Railroad  on  Napoleon  Avenue,  to  operate  the  cars  of  the 
Napoleon  Avenue  line  and  the  cars  of  the  New  Orleans  and  Pont- 
chartrain  Railroad  Company  as  a  combined  passenger  system, 
and  to  discontinue  the  operation  of  the  cars  of  the  Napoleon 
Avenue  line  on  St.  Charles  Avenue,  Baronne  and  Canal  Streets. 

The  company  also  asks  the  privilege  for  all  cars  to  take  on  and 
let  off  passengers  at  near  side  crossings  on  Canal  Street,  so  as 
to  avoid  the  loss  of  time  resulting  from  two  stops. 

In  return  for  these  concessions  the  company  agrees  to  establish 
immediately  and  always  maintain  a  general  transfer  system,  pro- 
viding one  transfer  for  one  fare  on  any  line  to  any  other  line  which 
is  crossed. 

To  establish  immediately  and  always  maintain  properly  graded, 
grassed  and  trimmed  neutral  grounds  on  Metairie  Road,  from 
Canal  Street  to  Bayou  St.  John,  and  on  Dryades  Street,  from  St. 
Andrew  to  Howard  Avenues. 

To  pay  (without,  however,  any  admission  of  liability  therefor) 
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the  entire  cost  to  the  city  of  New  Orleans  ol  the  work  heretofore 
done  in  raising  the  tracks  on  Prytania  Street,  from  Philip  Street 
to  Louisiana  Avenue. 

To  furnish  orchestra  music  at  Audubon  Park  and  C  ity  1  ark  on 
Sundays,  commencing  the  first  Sunday  in  May  and  ending  the  last 
Sunday  in  August  each  year. 

To  extend  the  Claiborne  tracks  down  St.  Claude  Street  to 
Poland  Street,  and  to  operate  the  cars  of  that  line  over  the  ex- 
tension, and  otherwise  to  improve  and  extend  the  service. 

The  accompanying  engraving  shows  what  the  condition  of 
affairs  is  now  and  the  desirability  of  the  reliei  possible  by  continu- 
ing the  line*  across  town.  At  certain  periods  ol  the  year  most  of 
the  processions  and  displays  take  place  on  Canal  Street,  anil  the 
crowd  increases  to  such  an  extent  that  the  Mayor  of  the  city  has 
been  forced  to  induce  the  various  street  railway  companies  to  dis 

contini  pirating  on  Canal  Street  durum  the  period*  ol  these 

processions  The  effect  ol  urniitniK  the  permission  requested  by 
the  New  Orleans  Railways  Company  would  be  to  relieve  this 
congestion  and  give  »s  K,m,u  service  as  it  was  before.  The  illus- 
tration  was  taken  at  9  o'clock  in  the  morning,  and  illustrates  a 
number  of  tracks  and  cars  on  the  street,  the  latter  being  suf- 
ficient in  number  at  lime,  to  almost  cause  an  interruption  in 
crossing  the  street  irom  one  side  to  the  other.  The  merchants  on 
either  side  hail  this  application  with  a  great  deal  of  satisfaction, 
and  its  introduction  by  the  New  Orleans  Railways  Company,  who 
is  progressive  in  its  movement,  will  give  to  the  shoppers  the 
opportunity  of  crossing  the  street  without  fear  of  danger 

In  a  circular  letter,  under  date  of  July  17.  the  New  Orleans  Rail- 
ways Company  announces  the  following  officers  for  the  manage- 
ment of  the  several  departments,  as  well  as  the  executive  staff: 
General  officers— 11.  II.  Pearson,  Jr.,  president:  Charles  H  Ixnllie, 
first  vice-president;  Joseph  H.  Dc  Grange,  second  vice-president. 
Depart menU— Captain  John  G  Woods,  general  manager  railway 
department:  Bankson  Taylor,  general  manager  gas  department; 
Alexander  Black,  chief  engineer  and  electrical  department;  E.  B. 
McKinney,  superintendent  power  houses:  H.  A.  Ferrandou,  auditor 
of  the  City  St  Orleans  railroad  companies;  K.  J.  Morris,  master 
mechanic;  John  R  McGivncy.  purchasing  agent,  and  VY.  H. 
Renaud.  claim  agent.  These  gentlemen  will  organize  their  depart- 
ments, reporting  to  the  president  for  instructions.  Other  depart 
mcnt  appointments  will  be  named  later,  and  lor  the  present  the 
old  officials  and  employees  will  continue  in  their  respective 




Street  Car  Brakes* 


BY  M.  FOETZ. 
Chicl  Engineer  ol  the  "Struacn-Eiientuhn 
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From  circular  letters  KM  by  the  writer  to  members  of  the  union 
asking  for  information  on  the  subject  of  brakes,  only  twenty  replied, 
vie:  The  Aachener  Kleinbahn-Gescllscluft,  Klektrischc  Strasscn- 
balin  Barmen -Kllicrfcld,  Grossc  Berliner  Strassenliahn,  Strasscn- 
liisenbahn-Gcscllschaft  in  Braunschweig.  Tramways  llrux- 
ellois,  Sociele  d'Hntrcprise  Gcncralc  dc  Travaux.  Frederiksberg 
Sporvcjs-og  Elcktricilcts  Aktieselskab,  Strassenliahn  Hannover, 
Kristiatna  Sporveisselskab,  Grussc  Leipziger  Stra^seubahii  Gesell- 
schaft.  Leipziger  Elcktri*chc  Strassenliahn.  Tramways  Licgcois, 
Magdclmrger  Stras-en-Eiscnltahn-Gcscll-chaft,  Mtmehener  Tram- 
balm.  Nurnbcrg  Further  Strassenbahn-Gescllschaft.  Stettincr  Stras- 
scu  Eiscnhahn  Gc-cllschaft,  Strassburgi r  Strassenliahn Gesell- 
-chaft.  Socictc  Nationale  del  Chemins  de  fer  vicinaux  de  Uruxcllcs. 
Sladlische  Strassenliahn  Zurich,  and  Stra*scn  Eiscnhahn  Gesell- 
sihaft  Hamburg. 

All  the  companies  mimed,  with  the  exception  of  the  Strassburgcr 
Sirassenbahn-Gcsellschaft.  and  the  Socictc  Nationale  de»  Chemins 
de  fer  Vicinaux  [H"^'.  electric  traction,  while  those  two  companies 
employ  on  their  line  traction  partly  by  steam  locomotives  and  partly 
by  electricity  Stenni  traction  is  usid  principally  on  the  suburban 
lines  of  the  chemins  de  fer  vicinaux.  and  electric  traction  on  its 
urban  lines. 

In  only  a  few  instances  ha\c  precise  local  statutes  liecn  passed  on 
the  subject  of  braking.  We  have  received  the  following  communi- 
cations on  this  subject : 

Aachener  KIcinbahn-Gcsctl-chaft — It  must  be  proved  to  the  au- 
thorities that  the  power  of  the  brake  is  sufficient  to  stop  the  train 
within  a  distance  which  does  not  exceed  the  length  of  tin-  portion  of 
the  line  illuminated  by  the  headlight  of  the  train. 

Grossc  Uerliner  Strassenliahn  —Continuous  brakes  are  prescribed. 
At  first  electromagnetic  brakes  were  specified,  but  at  the  present, 


compressed  air  brakes  arc  also  permitted,  and  a  great  number  of 
cars  are  already  equipped  with  them. 

Strassenliahn  Hannover.— The  rules  require  a  continuous  brake, 
which  can  be  worked  from  the  front  platform. 

Kristiania  Sporveisselskab.— Where  the  brake  cannot  be  worked 
from  both  platforms,  or  where  a  continuous  brake  does  not  exist, 
each  trailer  car  must  be  attended  not  only  by  a  conductor,  but  also 
by  a  brakeman. 

Grossc  Leipziger  Strassenbahn  and  Elcktrische  Strassenbahn, 
Leipzig. — The  rules  prescribe  a  brakeman  on  each  car,  or  else,  a  con- 
tinuous brake 

Nurnbcrg-Furlher  Strassenbahn.— The  compressed  air  brakes, 
with  which  a  certain  number  of  cars  arc  furnished,  are  prescribed 
by  the  authorities. 

Stettiner    Stras*cn-Eiscnbahn-Gcscllschaft. — The     rules  only 
presenile  a  brake  without  specifying  the  system. 

In  most  cases  the  authorities  have  left  the  choice  of  the  system 
of  brakes  to  tie  adopted,  entirely  to  the  tramway  companies,  and 
have  limited  thcniscltcs  to  approving  the  system  employed. 

The  companies  have  expressed  themselves  as  follows  m  regard 
to  the  brakes  they  arc  using: 

I.  Hand  Brakes  — Aachener  Kleinbahn  Gescllschaft,— Screw 
brakes  arc  sufficient  when  they  work  jiro(R*rly,  to  stop  rapidly  a 
motor  car.  The  screw  brakes  which  were  first  used  on  the  cars 
have  been  replaced  by  simple  chain  brakes  with  sprocket  wheels, 
because  with  this  latter  system  the  conductor  has  greater  control 
oter  his  brake,  and  can  apply  it  in  shorter  time.  Besides,  dust 
and  wear  are  destructive  to  the  screw  brake. 

Strassenbahn  Hannover — The  hand  brake  works  well  and  surely. 
It  presents,  however,  inconvenience  that  it  acts  only  on  the  motor 
car,  and  that  its  quick  working  depends  too  much  on  the  promptness 
of  its  application. 

Kristiania  Sport  eisselskab.-  Chain  brakes  are  not  adapted  to  all 
the  climatic  conditions.  At  limes  the  cars  slide  over  the  rails  with 
the  wheels  skidding,  while  again  braking  becomes  impossible  in 
spite  of  the  efforts  of  the  conductor,  on  account  of  the  snow 
which  gets  between  the  shoes  and  the  wheels  Under  these  con- 
ditions the  use  of  costly  air  brakes  would  hardly  improve  our 
conditions.  These  inconveniences  are  less  with  the  electric 
systems. 

Tramways  Licgcois  Chain  brakes  are  sufficient  on  lines  with 
few  grades,  provided  that  the  chains  are  carefully  inspected. 

Magdeburgcr  Strassen-Eiscnbahn-Gcsellschaft  —Hand  brakes 
have  the  disadvantage  of  increasing  the  working  expenses  on  ac- 
count  of  wear,  but  they  have  the  advantage  of  facilitating  oper- 
ations. 

J.  Electric  Brakes — Grossc  Berliner  Strassenbahn — An  in- 
convenience of  the  magnetic  brake  consists  m  the  continual  str.uu 
1 1 11 1  on  the  field  coils  and  commutators  by  which  they  get  over- 
heated. There  is  also  great  wear  on  ihe  discs,  and  frequent 
breaking  of  the  connections,  which  entails  great  expense. 

Frederiksberg  Sporveis-og  KlektriciteU  Aklieselskab. — Short- 
circuit  brakes  employed  simultaneously  with  hand  brakes  guv 
excellent  results. 

Strassenbahn  Hannover  — The  short-circuit  break  often  acts 
too  quickly,  and  causes  the  wheels  to  skid.  This  system  of  brak- 
ing has  also  the  disadvantage  that  it  brakes  only  one  axle  when 
the  car  possess  only  a  single  motor.  The  reverse  current  brake 
has  the  same  disadvantages,  and  entails  a  certain  expense,  be- 
cause the  current  is  taken  from  the  overhead  conduit. 

Kristiania  Sporveisselskab  —  Electric  brakes  are  less  affected 
by  snow  than  hand  brakes  and  air  brakes  (see  hand  brakes).  An 
objection  against  it  is  the  impossibility  of  stopping  the  car  com- 
pletely by  the  electric  brake,  on  account  of  which  it  is  always 
necessary  to  have  recourse  to  another  brake,  which  we  consider 
inconvenient,  It  is  well  10  add  that  the  motors  are  subjected  to 
great  strain,  without  periods  of  rest,  which  is  undesirable,  espe- 
cially in  summer. 

Magdeburgcr  Strassenbahn-Gcsellschaft.  — The  short-circuit 
brakes  are  expensive,  on  account  of  the  repairs  which  it  entails 
to  the  armature,  coils,  etc.  Electromagnetic  brakes  wear  out 
fewer  discs,  and  enable  the  driver  to  stop  the  train,  it  may  be 
said,  instantaneously. 

Nurnberg-Further  Strassenbahn-Gcsellschaft  —  We  consider  a 
good  hand  brake  used  simultaneously  with  a  short-circuit  brake 
as  emergency  brake,  or  vice-versa,  as  living  the  best  braking 
device  If  there  are  free  axles  without  motors,  they  must  be 
braked  electromagnctically.  This  system  presents  the  advantage 
that  011  all  the  down  grades  the  two  brakes  must  be  always  em- 
ployed, which  guarantees  their  constant  working;  besides  this  ar- 
rangement offers  the  least  hindrance  to  the  progress  of  the 
vehicle. 

Stadtische  Strassenbahn  Zurich— We  consider  that  the  two 
brakes  (hand  brake  and  electric  brake)  are  absolutely  indispensa- 
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ble  for  a  city  tramway  Frequent  use  of  the  electric  brake  causes 
more  rapid  wear  of  the  pieces  on  which  it  works,  above  all  if  it 
is  put  in  force  Quickly  when  running  at  great  speed. 

.,.  Pneumatic  Brakes  — Aachener  Kleinbahn  Gescllschafl— Wc 
have  discontinued  the  use  of  compressed  air  and  similar  brakes, 
chiefly  (or  want  of  space,  and  also  because  of  the  difficulty  ol 
maintaining  the  pressure  of  the  air  and  the  freezing  in  winter 
which  weakened  the  reliability  of  the  working  of  the  brake.  The 
necessity  of  constant  and  minute  examination  by  an  experienced 
start  raises  the  cost  of  the  maintenance  of  the  brakes,  etc.,  and 
finally  the  increase  in  the  weight  of  the  cars  constitutes  a  serious 
inconvenience. 

Grossc  Berliner  Strassenbahn. — The  compressed  air  brake  has 
nm  as  yet  manifested  any  disadvantages,  and  it  has  the  advantage 
over  the  magnetic  brake  in  the  smallncss  of  the  repairs  it  requires. 

Tramways  Bruxellois. — The  Wcstinghousc  brake  has  the  ad- 
vantage of  working  surely  and  efficaciously.  It  necessitates  a 
certain  upkeep,  and  some  expense,  which  is.  however,  much  less 
than  the  wages  of  the  brakenien,  with  which  it  dispenses. 

Strassenbahn  Hannover.— The  Carpenter  brake  consumes  some 
power  for  the  compression  oi  the  air.  but  on  the  other  hand,  it 
works  quickly  and  forcibly,  stopping  the  whole  train  at  once. 

Grouse  I.eipziger  Strassenbahn.— The  experience  which  we 
have  acquired  with  this  brake  (compressed  air  brake  of  the 
Standard  Air  Brake  Company)  during  a  working  period  of  five 
fan,  has  been  entirely  satisfactory  and  its  upkeep  is  so  simple 
and  inexpensive  that  we  have  resolved  on  keeping  to  the  same 
system  when  ordering  all  our  new  cars. 

Munchener  Trambahn— Wc  have  adopted,  on  our  own  ini- 
tiative, the  air  brake,  and  it  works  in  a  perfect  manner,  only,  in 
winter,  when  it  is  very  cold,  the  brake  valves  are  sometimes 
fro/en,  and  it  becomes  necessary  to  replace  the  car.  However, 
the-  car  can  be  put  again  in  operation  at  the  end  ol  five  minutes. 

Nurnberg- Further  StrasscubahnGescllschait.  —  We  consider 
that  the  electromagnetic  brakes  anil  air  brakes  stand  about  equal 
in  point  of  merit,  if  we  omit  the  question  of  first  cost  and  main- 
tenance charges  (the  air  compressors  consume  a  considerable 
amount  of  electrical  energy). 

4.  Friction  Brakes. — I.eipziger  Klcktrische  Strassenbahn  — 
This  brake  presents  the  advantage  that  it  is  actuated  by  means  of 
the  handle  by  a  slight  movement  and  without  any  effort,  and  that 
the  inertia  of  the  car  itself  is  used  for  the  braking.  This  brake  is 
notable  for  its  low  cost. 

The  conclusions  reached  by  the  writer  from  the  foregoing  let- 
ters, and  from  his  own  experience,  are  as  follows: 

1.  Hand  Brake. — With  chain  brakes,  the  gearing  ratio  gener- 
ally adopted  between  the  handle  and  the  shoes  is  as  l  :  80  or 
1  :  100.  Experimental  tests  have  shown  that,  when  light  double 
axle  cars  are  operated,  running  at  the  maximum  permissible 
speed  in  the  interior  of  towns  (which  is  not  very  high),  these 
brakes  are  sufficient  under  ordinary  conditions,  it  being  under- 
stood that  no  trailers  are  handled.  In  northern  countries  the 
efficiency  of  the  brake  is  liable  to  be  reduced  by  the  fact  of  the 
snow  getting  between  the  shoes  and  the  wheels.  Otherwise  this 
brake  answers  to  the  general  requirements. 

This  brake  is  easily  inspected  and  regulated,  ft  is  likewise 
easy  to  remove  the  worn  parts;  and  the  maintenance  cost  is  low. 

With  the  screw  brake  the  gearing  ratio  can  be  carried  to  above 
t  :  100.  but  a  great  inconvenience  results  thcrelrom,  from  the  fact 
that  it  is  brought  so  much  the  less  quickly  into  operation.  This 
cannot  be  permitted,  considering  the  risks  inherent  to  tramway 
operation.  Another  serious  drawback  is  the  wear  caused  by  the 
street  mud  and  dust  upon  the  screw:  this  reduces  the  efficiency 
of  the  brake  Consequently,  this  brake  cannot  be  relied  upon  as 
a  regular  service  brake,  and  ought  only  to  be  considered  as  a 
safety  brake. 

2.  Electric  Brakes. — So  far  as  ordinary  service  is  concerned, 
the  short  circuit  and  electromagnetic  brakes  worked  by  the  cur- 
rent set  up  by  the  motion  of  the  cars,  can  only  be  considered. 
The  reverse-current  and  electromagnetic  devices  which  arc  actu- 
ated by  the  line  current  are  mere  emergency  brakes  As  the 
short  circuit  and  electromagnetic  brakes  worked  by  the  current 
set  up  by  the  car's  motion,  cannot  bring  the  car  or  train  to  a 
perfect  stop,  it  will  be  of  advantage,  especially  on  grades,  to 
work  them  together  with  the  hand  brake.  In  such  a  case,  a  very 
-mall  effort  is  required  from  the  motorman  to  set  the  hand  brakes. 
When  the  car  must  be  stopped  by  the  electric  brakes  alone,  the 
current  must  be  derived  directly  from  the  line. 

It  is  of  the  utmost  importance  that  all  the  axks  of  a  train 
should  be  braked  whenever  quick  stops  are  a  condition  of  safe 
operation  Experience  has  shown  that  short-circuit  brakes  arc 
capable  of  exciting  a  very  strong  braking  action  When  the 
motor  cars  run  single  and  all  axles  are  driven,  the  short-circuit 
brake  will,  as  a  general  rule,  answer  every  purpose  of  a  reliable 


service  brake;  it  being  understood  that  the  hand  brake  is  also 
available.  Under  special  easy  and  favorable  conditions,  the  short- 
circuit  brake  can  still  be  relied  upon  if  only  one  axle  is  driven. 
When  trailers  are  used,  all  their  axles  must  be  braked  whenever 
stopping  within  short  distances  is  required. 

The  electric  brake,  when  compared  with  the  ordinary  brake, 
requires  no  effort,  and,  consequently,  does  not  exhaust  the  motor- 
man.  This  point  is  of  importance,  especially  when  high  speeds 
arc  reached  and  when  the  street  traffic  is  congested;  as  a  physi- 
cally exhausted  motorman  is  liable  to  be  inattentive  and  lose 
that  presence  of  mind  which  is,  above  all,  necessary  to  him. 

The  brake  being  actuated  by  a  short  motion  of  the  handle,  the 
action  is  very  quick,  which  is  of  importance  in  cases  of  emer- 
gency. Provided  a  good  regulation  of  the  resistances  is  devised 
and  the  motorman  has  some  practice,  the  stoppage  is  very  smooth. 
The  simultaneous  working  of  the  hand  brake  with  the  electric 
brake  is  also  of  advantage,  as  it  keeps  both  systems  in  proper 
working  condition. 

As  to  the  otheT  advantages  claimed  by  the  electric  brakes,  the 
opinions  widely  differ.  A  number  of  companies  consider  that  the 
brake  is  hard  on  the  motors  and  entails  heavy  repairs  for  arma- 
ture coils.  As  for  the  electromagnetic  brake,  the  Grosse  Berliner 
Strassenbahn  states  that  the  wear  on  the  discs  and  the  frequent 
breakings  oi  the  electromagnet  leads  cause  very  great  repair  ex- 
penses. It  is  to  be  regretted  that  no  statistic*  concerning  these 
changes  are  given.  The  experience  which  the  Hamburg  Strasscn- 
Eiscnbahn-Gesellschaft  has  had  with  the  simultaneous  use  of 
short-circuit  and  electromagnetic  brakes,  as  ordinary 
brakes,  on  all  its  cars,  is  highly  satisfactory.  This 
not  experienced  any  increase  in  the  repairs  to  motors,  switches, 
gear  wheels,  etc.;  moreover,  no  magnet  lead  of  the  electromag- 
netic brake  has  as  yet  been  broken.  The  faults  found  with  these 
sj  stems  seem  more  likely  to  be  due  to  want  of  sound  construc- 
tion or  of  the  proper  proportioning  of  the  resistances. 

3.  Pneumatic  Brakes. — The  compressed  air  brake  has  the  ad- 
vantage over  the  electric  brake  that  any  number  of  trailer  cars 
can  be  added  to  a  train  and  braked  without  inconvenience.  On 
the  other  hand,  the  following  drawbacks  can  be  cited  against 
them;  higher  cost  of  installation,  necessity  of  a  social  controlling 
handle,  increase  in  the  working  expense*  caused  by  the  com- 
pression oi  the  air,  necessity  of  a  minute  inspection  of  the  com- 
pressors and  valves,  etc.,  the  freezing  of  the  pipes,  and  the  reduc- 
tion in  the  braking  efficiency  when  the  snow  gets  between  the 
shoes  and  wheels. 

All  the  companies  which  use  air  brakes,  however,  express  them- 
selves as  satisfied  with  their  working.  A  particularly  interesting 
statement  is  that  made  by  the  Nurnberg-F"urth  Tramways  who, 
it  is  remembered,  make  use  of  both  the  electromagnetic  and  the 
compressed  air  brakes.  We  will  once  more  produce  its  state- 
ment here:  "We  believe  that  the  electromagnetic  and  com- 
pressed air  brakes  stand  about  cqiuil  in  point  of  merit,  if  we  omit 
first  cost  and  maintenance  charges." 

4.  Friction  Brake  of  the  Elektrische  Strassenhahn  I-eipzig—  I 
have  nothing  particular  to  mention  here  with  regards  to  this 
system. 

Taking  all  the  evidence  at  our  disposal  into  consideration  we 
conclude  that  the  mechanical  efficiency  of  the  air  and  electric 
is  equal  when  the  motor  car  hauls  hut  one  or  two  not  too  heavy 
trailers.  When  the  number  of  trailers  is  greater  than  this  num- 
ber, preference  must,  by  all  means,  be  given  to  the  compressed 
air  brake,  because  the  short-circuit  current  set  up  in  the  car 
would  not.  under  such  conditions,  lie  sufficient  to  brake  the  train. 
So  far  a*  reliability  is  concerned,  it  must  be  admitted  that  the 
electric  brake,  owing  to  its  greater  simplicity,  will  be  less  fre- 
quently disabled  than  the  air  brake  which  is  far  more  complicated 
and  is  composed  of  various  parts,  some  of  which  are  very  deli- 
cate. The  freezing  of  the  pipes  and  valves  is  a  great  inconveni- 
ence of  the  air  brake.  It  is  also  more  natural  that  an  electric  car 
should  be  braked  directly  by  electricity  instead  of  actuating  air  com- 
pressors by  electricity  first  and  then  using  this  compressed  air 
for  the  braking. 

We  do  not  possess  any  certain  statistics  on  the  financial  part 
of  the  question  by  which  the  advantage  of  one  system  over  the 
other  can  be  stated.  The  air  brake*  are  likely  to  entail  greater 
first  and  maintenance  cost  than  the  electric  brakes.  It  is  of  a 
general  interest  to  get  full  information  on  this  matter. 

 »♦«  


A  bad  accident  occurred  Aug.  10  on  the  Jerome  Avenue  line  of 
the  I'ninn  Railway  Company,  of  New  York,  when  a  large  open  car 
left  the  track  near  the  foot  of  the  Jerome  Avenue  hill  and  fell  into 
a  ditch.  Several  persons  were  injured.  It  is  thought  that  recent 
rains  covered  the  track  with  sand,  and  this  derailed  the  car. 
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systems  ot  iviectiinical    1  fiction  tor  street  rcauways 


BY  E.  A.  ZIFFER,  of 


Report*  on  thi»  subject  were  presented  by  the  writer  at  the 
meetings  (or  this  Union  held  at  Cologne,  1894;  Stockholm,  1896; 
and  Geneva,  1898;  and  the  systems  in  use  at  that  time  were  fully 
described.  Although  a  number  of  improvements  have  been  made 
since  that  time,  only  a  few  companies  have  replied  to  the  circu- 
lar letter  sent  by  the  reporter,  asking  for  information.  The  small 
number  of  these  replies  was  undoubtedly  due  to  the  fact  that 
most  of  the  companies  in  the  Union  employ  the  trolley  system, 
and  hence  had  made  no  experiments  with  any  other  method. 
A  general  summary  of  the  different  systems  in  1 
outside  the  trolley,  follows: 

ELECTRIC  CONDUIT  SYSTEM 

The  first  application  of  this  system  took  place  in 
Walter  H.  Kmght  installed  a  short  line  in  Cleveland  and  H.  M. 
Smith  one  in  Blackpool.  The  commercial  history  of  the  system, 
however,  really  dates  irom  the  installation  in  Budapest,  by  Sie- 
mens &  Halske,  which  has  been  in  continuous  service  for  four- 
teen years,  and  where  there  are  now  60  km  of  track.  The  con- 
ductors in  this  system  have  been  modified  from  the  original  form, 
so  that  they  are  now  T-iruiis  with  a  flat,  vertical  rubbing  surface. 
The  cost  of  construction  per  km  is  109,000  francs.  The  same 
firm  has  also  built  lines  in  Berlin  and  Vienna,  the  latter  having 
been  put  in  operation  during  the  last  twelve  months.  There  arc, 
in  Vienna,  23.3  km  of  track  and  they  are  working  very  satisfac- 
torily. The  Union  Elckthcitats-Gescilschait,  of  Berlin,  has  also 
built  a  line,  in  that  city,  876  m  m  length.  The  Metropolitan 
Railway  Company,  of  Washington,  and  the  Metropolitan  Street 
Railway  Company,  of  New  York,  also  have  conduit  systems  in 
which  the  conduit  is  placed  in  the  middle  of  the  track  instead  of 
under  one  rail,  as  in  the  European  systems.  This  method  is  more 
expensive  than  the  Kuropean  system,  which  requires  less  excava- 
tion, and  with  which  there  is  less  iron  in  the  street,  and  switching 
is  more  easy.  On  the  other  hand,  the  side  conduit  requires  a 
slot  of  greater  diameter.  In  Washington,  the  installation  of  the 
conduit  system  cost  178,000  fr.  per  km  of  single  track,  and  in 
England  164.000  fr.  The  Brussels  Tramway  is  now  installing  the 
conduit  system  on  a  considerable  length  of  its  track,  and  has  had 
two  lines  in  operation  since  1897.  According  to  this  company, 
the  cost  of  installation  is  estimated  at  100,000  fr.  per  km,  not 
including  the  cost  of  repaving  or  of  moving  underground  pipes. 
These  latter  figures  depend  upon  local  conditions,  and  in  the  case 
of  the  Brussels  Tramway  amounted  to  60,000  fr.  per  car  in  serv- 
ice. The  maintenance  of  the  conduit  in  Brussels,  which  has  10 
km  of  double  track;  that  is,  20  km  of  single  track,  including  the 
inspection  of  insulators,  cables,  etc.,  requires  eleven  men  per  day. 
The  Brussels  Tramways  Company  gives  the  following  as  the  cost 
of  operation  in  francs  per  car  km  for  traction : 

Conduit  Trolley 
Lines.  Lines. 
Francs.  Francs. 

a.  Cost  of  current   0.0400(1)  0.0570(1) 

b.  Maintenance  of  track,  excluding  pav- 

ing   0.0147  0-0174 

c.  Maintenance  of  rolling  stock  0.0703  00516 

d.  Miscellaneous  (including  maintenance 

of  paving)   0.0172  0.0023 

Total   ....0.1422  0.1383 

This  table  shows  that  there  is  very  little  difference  between  the 
cost  of  operation  of  the  two  systems.  The  insulation  of  the 
conductors  varies  greatly  with  the  climatic  conditions.  Acci- 
dents are  more  frequent  with  the  conduit  system,  on  account  of 
the  liability  of  trouble  to  the  plow,  which  costs,  complete,  about 
50  fr.   These  troubles,  however,  have  been  rare  in  Brussels. 

According  to  information  furnished  by  the  Compagnie  Gene- 
rate Parisienne  de  Tramways,  it  has  applied  the  conduit  to  three 
lines  within  the  city  of  Paris.  These  lines  have  a  length  of  10  5 
km  of  double  track  and  were  built  with  a  side  conduit  by  the 
Compagnie  Franchise  Thomson-Houston  in  1000.  The  cost  of 
these  lines  averaged  265.000  fr.  per  km  of  sinRle  track.  In  this 
sum  are  included  the  cost  of  paving,  which  amounted  to  60.000 
fr.  per  km,  the  conduit  with  its  accessories,  the  cost  of  removal 
of  water  pipes,  etc.  Based  on  the  number  of  cars  in  service,  the 
cost  of  installation  amounted  to  85,700  fr.  per  car.  The  cars  run 
are  single-deck  cars  with  four-wheel  trucks,  and  are  equipped 

•Abstract  o(  paper  read  al  the  meeting  of  the 
Union.  London,  Jolr  t 

(1)  Owing  to  diScreocu  in  tradei  and  power  of  motor*. 


with  two  40- hp  motors.  The  difference  in  power  consumption 
between  this  system  and  the  trolley  system  is  practically  insignifi- 
cant. The  cost  of  maintenance  is  also  practically  the  same  as 
that  for  the  trolley  system,  except  the  expense  of  cleaning  the 
conduit,  which  amounted  to  about  aioo  fr.  per  km  of  single 
track  per  year.  The  plow  can  be  raised  or  lowered  from  the 
car  by  means  of  a  winch  placed  on  the  side  of  the  car.  The  con- 
duit is  under  one  of  the  rails,  except  at  switches,  where  it  is  placed 
in  the  center  of  the  track.  Experience  with  the  construction  of 
the  Bastille-Charcton  line  indicated  that  the  cost  of  . 
amounted  to  about  230,000  fr.  per  km  of  sing] 
the  cost  per  car  km  was  between  0.36  fr.  and  aS9  fr. 

The  first  conduit  line  in  Budapest  was  put  in  operation  July  30, 
1889  and  cost  between  64,000  fr.  and  106,000  fr.  per  km  of  single 
track,  not  counting  crossings  or  changes  in  locations.  In  1901 
the  trolley  and  conduit  lines  in  that  city  comprised  a  total  of 
70.623  km,  with  142  four-wheeled  cars  and  22  eight-wheeled  motor 
car*.  The  cost  of  the  cars  varied  between  14,800  fr.  and  21,000 
fr.,  and  they  required  from  500  to  1000  watt-hours  per  car  km. 
The  cost  of  operation  of  the  trolley  and  conduit  lines  is  not  kept 
separately.  The  company  ran,  during  toot,  6*386,832  car  km  at  a 
cost  of  0.2431  fr.  per  tar  km. 

According  to  Siemens  &  Halske,  who  are  operating  the  Vienna 
tramway  system,  the  length  of  conduit  tines  in  that  city  is  12.5 
kin  of  double  track,  or  23.3  km  of  conduit.  During  the  present 
year,  2.7  km  of  trolley  will  be  transformed  into  conduit.  The 
conduit  is  located  under  one  of  the  rails,  so  that  the  cars  have  to 
be  fitted  with  two  plows,  one  on  each  side,  so  that  either  one 
can  be  used.  The  cost  of  installation  has  not  yet  been  deter- 
mined.   Both  double  and  single-truck  cars  are  employed. 

According  to  a  recent  report  presented  to  the  city  of  Sheffield 
by  a  committee  appointed  to  examine  into  the  conduit  system  in 
eighteen  cities,  the  cost  of  installation  in  the  different  cities  per 


Blackpool    ui.ooo  I 

Budapest   71,000  to  110,000  francs 

Dresden   

SURFACE  CONTACT  SYSTEMS 

The  Munich  tramways  installed  the  Schuckcrt 
in  1897  on  an  experimental  section  300  m  in  length.  The 
pany  reports  that  the  system  is  considerably  more  expensive  and 
less  reliable  than  the  trolley  and  mentions  among  its  other  ob- 
jections that  of  danger  of  short  circuit,  in  case  the  car  is  derailed 
or  the  contacts  remain  alive.  Improvements  were  made  by  the 
Schuckcrt  Company,  however,  in  the  system,  and  cars  were  run 
regularly  over  it  between  November,  1899,  and  October,  1901. 
During  this  time  no  accident  was  leported.  The  first  cost  of  the 
installation  of  this  system  amounted  to  about  45,000  marks  per 
km,  while  the  cost  of  operation  is  practically  the  same  as  that  of 
the  trolley.  The  skate  is  the  only  part  of  the  apparatus  which 
shows  much  wear;  it  will  last  about  10,000  km  and  costs  only  20 
marks  to  replace.  Other  surface  contact  systems  almost  without 
number  have  been  devised,  but  the  writer  will  refer  briefly  to 
only  a  few  of  them. 

The  Claret- Vuilleumier  was  installed  for  the  first  time  in  Lyons 
in  1894  in  a  section  3.2  km  in  length,  and  was  afterward  installed 
on  the  Paris-Romainville  line.  The  cost  in  the  latter  case 
amounted  to  21,547  'r-  Per  km  of  single  track.  The  General 
Electric  Company  has  installed  a  short  system  at  Monaco  4.5 
km  in  length  and  having  a  gage  of  1  m. 

The  Diatto  system  is  used  quite  extensively  in  France,  and 
about  130  km  of  track  have  been  equipped  with  it  It  was  first 
put  in  operation  in  Tours  in  April,  1898,  and  has  been  adopted 
in  Paris  by  the  Compagnie  des  Tramways  de  1'Est  on  54  km  of 
track,  and  by  the  Compagnie  Electrique  des  Tramways  de  !a 
Rive  gauche  on  17  km  of  track.  The  cost  of  installation  is  about 
jo.ooo  fr.  per  km  of  single  track.  The  system,  however,  does  not 
seem  to  give  complete  satisfaction,  and  several  horses  have  been 
injured  by  it 

The  Lorain  Steel  Company  has  installed  the  Brown  system  at 
Wolverhampton.  The  experience  in  that  city  has  not  yet  been 
great  enough  to  determine  the  actual  value  of  it,  and  although 
the  service  seems  to  be  satisfactory,  the  traffic  is  not  as  large  as 
it  would  be  in  a  larger  city.  It  should  be  mentioned  here,  how- 
ever, that  at  Tours,  where  the  traffic  is  not  large,  the  Diatto  sys- 
tem seems  to  give  much  better  results  than  in  Paris.  The  diffi- 
culties in  Paris  are  aggravated  not  only  by  the  targe  traffic,  but 
also  by  the  dampness  of  the  soil  in  certain  quarters  of  the  city. 
CONCLUSIONS 

A  careful  examination  of  the  status  of  the  different  systems  at 
present  and  four  years  ago  at  the  time  of  the  Geneva  convention 
will  show  that  there  is  very  little  change  to  record  during  the  last 
four  years  in  the  status  of  the  conduit  or  surface  contact  systems, 
although  the  former  has  been  adopted  to  a  considerable  extent 
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in  some  of  the  largest  cities.  The  side  conduit  seems  preferable 
to  the  center  conduit  as  used  in  America,  one  great  reason  for 
the  adoption  of  the  center  conduit  in  America  being  that  that 
was  the  style  of  conduit  used  with  the  cable  roads.  During  the 
last  tour  years  some  improvements  have  been  made  in  surface 
contact  systems,  but  there  has  been  no  great  increase  in  the  num- 
ber of  roads  of  this  kind,  except  in  the  case  of  the  Diatto  system 
in  France,  where  it  has  not  been  very  satisfactory.  The  other 
systems  are  hardly  out  of  the  experimental  state;  it  is,  neverthe- 
less, a  fact  that  if  such  a  system  could  be  devised  which  would 
be  satisfactory,  it  would  supply  a  real  demand  for  a  system  which 
will  be  more  certain  and  less  costly  than  the  conduit. 

The  writer  will  say  in  conclusion  that  the  conduit  system  at  the 
present  state  oi  development  is  certainly  to  be  preferred  to  any 
surface  contact  system,  as  the  latter  cannot  be  relied  upon  for 
continued  operation. 

 »X  

London  Letter 


(From  Our  Regular  Corrtipondtnt.) 

It  seems  that,  after  all,  there  are  to  be  no  embankment  tram- 
ways, the  House  of  Lords,  about  the  end  of  last  month,  having 
refused  to  pass  the  bill  already  approved  by  the  House  of  Com- 
mons. The  Lords  seem  to  imagine  that  it  would  be  dtstcration 
to  put  tramways  on  the  embankment  which,  as  one  of  the  noble 
lords  characteristically  put  it,  is  "the  finest  boulevard  in  Europe." 
Lord  Newton  stated  that  he  considered  that  a  much  more  prac- 
tical and  sensible  way  of  joining  up  the  tramways  of  the  north 
and  south  of  the  Thames  would  be  by  constructing  a  subway 
under  the  river.  In  spite  of  all  the  efforts,  therefore,  ol  the  London 
County  Council  no  tramways  will  be  seen  on  the  embankment  for 
some  time.  There  is  no  doubt,  in  our  opinion,  that  a  tramway  on 
the  embankment  would  greatly  relieve  the  congestion  on  the 
Strand,  and  would  thus  be  of  great  benefit  to  London.  The  work 
on  the  Tooting  lines  of  the  County  Council  continues  apace,  how- 
ever, and  the  large  section  will  soon  be  completed. 

The  extension  of  the  City  &  South  London  Railway  from 
Moorgate  to  the  Angel,  Islington,  has  evidently  proved  a  good 
paying  investment  for  this  company,  which  was  the  first  tube 
railway  in  London.  At  a  recent  meeting  this  company  declared 
a  dividend  of  j  per  cent  against  iH  per  cent  declared  a  year  ago, 
and  has  carried  forward  a  sum  this  year  of  £1750  against  £732 
last  year,  besides  placing  a  sum  of  £2000  toward  renewals.  It  is 
quite  dear,  therefore,  that  a  tube  system  can  be  made  to  pay,  if 
facilities  are  granted  by  Parliament  for  extensions  in  the  proper 
directions.  This  railway  would,  undoubtedly,  have  been  even 
more  valuable  had  it  been  able  to  get  its  proposed  extension 
from  the  Angel  to  Euston  passed,  as  it  would,  undoubtedly,  have 
filled  a  tremendous  want,  there  being  very  poor  communication 
between  the  large  northern  railway  stations  on  the  Euston  Road 
and  the  city  and  southern  portions  of  London. 

The  battle  of  the  tubes  has  been  energetically  fought  during 
the  past  month.  Practically  all  the  schemes  referred  to  in  past 
issues  have  passed  the  second  reading.  Without  going  into  de- 
tails again,  as  most  of  our  readers  must  now  be  very  familiar 
with  the  situation,  all  of  the  schemes  of  the  Yerkcs  group  have 
passed  the  second  reading  and  practically  all  the  schemes  of  the 
Morgan  group  have  also  passed  the  second  reading.  This  will 
bring  those  two  groups  into  distinct  competition  along  Picca- 
dilly, the  Yerkes  group  having  a  bill  called  the  Brompton  and 
Piccadilly  Circus  Bill,  and  the  Morgan  group  having  a  scheme 
for  a  tube  from  Hammersmith  by  way  of  Piccadilly  and  connect- 
ing with  the  northeastern  systems.  Both  of  these  bills  have 
passed  the  second  reading,  though  it  looks  as  if  some  confusion 
would  arise  by  two  tube  railways  being  permitted  on  the  same 
route.  The  final  decision  of  these  bills  will  be  awaited  with  great 
interest 

It  has  now  been  abundantly  proved  that  the  recent  move- 
ment of  the  Metropolitan  District  Railway  Company  to  consider- 
ably reduce  its  fares  was  a  good  move,  and  it  would  seem  that  this 
should  have  been  done  long  ago.  The  gross  receipts  for  a  re- 
cent week  showed  a  gain  of  no  less  than  £1556,  which  would  go 
to  show  that  there  is  much  life  in  the  old  railway  yet,  if  the  man- 
agement would  wake  up  and  devise  substantial  means  of  meeting 
competition.  The  rates  on  this  line  and  on  the  Metropolitan 
have  been,  for  the  past  year  or  two,  absurdly  high;  now  they 
have  been  practically  cut  in  two,  and  the  results  show  a  largely 
increased  traffic.  It  should  be  an  object  lesson  to  other  railways 
in  the  city  with  suburban  traffic,  and  it  seems  to  us  that  even 
though  the  City  &  South  London,  about  which  we  referred  in 
another  note,  has  succeeded  in  paying  3  per  cent  for  the  past 
year,  that  the  company  would  largely  increase  its  business  if  it 
would  also  make  substantial  reductions,  or  else  adopt  a  uniform 
fare.  Instead  of  cars  running  with  only  a  few  passengers,  owing 
to  the  competition  of  'buses  and  cars  the  company  could  easily 


reduce  its  prices  and  have  its  cars  comparatively  full  at  all  times, 
and,  as  the  operating  expenses  would  remain  constant,  the  result 
would  be  an  increase  in  the  net  receipts. 

A  curious  case  recently  came  before  the  Dudley  Police  Court 
when  the  Dudley  &  Stourbridge  District  Electric  Traction  Com- 
pany were  fined  for  carrying  passengers  on  the  top  of  a  car  in 
defiance  of  the  Light  Railway  Act  to  safeguard  the  public  from 
possible  danger  from  an  electrically-charged  standard  or  pole. 
This  will  bring  up  an  interesting  point,  as,  if  it  is  proved  that  it 
■s  against  the  law  for  passengers  to  sit  on  the  top  of  the  car  in 
close  proximity  to  a  trolley  pole,  it  will  result  in  wholesale 
changes  being  necessary.  It  is  not,  of  course,  to  be  thought 
for  a  moment  that  the  decision  of  the  Dudley  Police  Court  will 
be  taken  as  a  guide,  and  higher  authority  will  be  sought  in  the 
near  future. 

An  analysis  of  the  atmosphere  in  the  Two-penny  Tube  has 
shown  that  in  certain  places  the  air  contained  27'A  volumes  of 
carbonic  acid  gas  per  10,000  volumes  of  atmosphere.  In  a  car  a 
sample  showed  13  volumes  for  10,000,  while  samples  at  one  of  the 
stations  averaged  about  13  volumes  per  10,00a  It  should  be  stated, 
however,  that  the  sample  containing  37  volumes  was  taken  at  the 
top  end  of  a  crowded  car,  which  would,  undoubtedly,  be  one  of 
the  places  most  seriously  affected.  In  order  to  make  compari- 
sons, it  should  be  stated  that  fresh  country  air  contains  3.4  vol- 
umes per  10,000,  while  London  streets  ordinarily  contain  about 
4-4  ,  while  the  clause  in  the  factory  act  states  that  not  more  than 
9  volumes  of  carbonic  acid  gas  per  10,000  volumes  of  air  are  per- 
mitted in  factories.  This  shows  that  while  the  ventilation  is  not 
as  good  as  it  might  be,  still  the  danger  is  not  serious.  The  Cen- 
tral London  Railway  Company  is,  however,  making  every  prepa- 
ration for  improving  the  atmosphere,  and  are  introducing  a  sys- 
tem by  which  it  is  hoped  much  better  ventilation  will  be  accom- 
plished. 

A  system  of  electric  tramways  is  being  constructed  at  Peter- 
borough by  the  British  Electric  Traction  Company.  The  line* 
will  extend  from  the  cathedral  gateway  to  the  northern  suburbs 
of  Walton,  Dogsthorpc,  and  Newark,  and  will  cover  s--S  miles. 
Hie  contractors  for  laying  the  rails  are  J.  G.  White  &  Co.,  of 
London,  and  about  100  men  are  at  work  on  the  streets  of  the  city. 

A  novel  feature  of  the  new  municipal  electric  tramways  at  Yar- 
mouth, which  has  just  commenced  running  their  first  full  daily 
service,  is  a  telephone  line  carried  upon  the  street  standards,  by 
means  of  which,  in  case  of  accident  or  breakdown,  the  driver  or 
conductor  can,  with  a  portable  telephone  carried  on  the  cars,  at 
once  get  into  communication  with  the  tramway  headquarters. 

At  the  offices  of  the  Board  of  Trade,  a  conference  took  place 
recently  between  Sir  F.  Hopwood  (the  secretary  of  the  depart- 
ment), and  Sir  Herbert  Jekyll  (secretary  of  the  railway  depart- 
ment), and  the  representatives  of  various  London  and  provincial 
bodies,  in  reference  to  the  boards  of  trade  regulations  regarding 
the  speed  of  electric  tramways.  Among  the  bodies  represented 
were  the  corporations  of  Glasgow,  Liverpool,  Manchester,  Leeds, 
Sheffield,  Nottingham,  Cardiff,  Bradford,  Newcastle -on-Tyne, 
Salford,  Bolton,  Oldham,  Brighton,  Halifax,  and  Hull.  As  to 
speed  indicators,  it  was  urged  that  no  other  carriages  were  re- 
quired to  carry  them,  and  that  they  would  do  little  or  nothing 
toward  the  safe  working  of  the  cars.  It  was  further  asked  that 
local  authorities  should  be  permitted  to  make  regulations  as  re- 
gards speed,  that  the  speeds  allowed  by  the  Board  be  from  eight 
miles  to  sixteen  miles  an  hour,  according  lo  the  local  traffic  and 
conditions,  and  not  fixed  at  a  maximum  of  ten  miles.  Sir  Francis 
Hopwood  said  the  Board  was  not  in  favor  of  hard-and-fast  rules. 
Exceptions  had  already  been  made  in  some  cases,  where  a  maxi- 
mum speed  of  more  than  ten  miles  an  hour  was  allowed.  He  was 
disposed  to  advise  the  department  that  no  general  maximum 
speed  should  be  fixed,  but  that  the  rate  should  be  left  to  be  settled 
by  the  inspectors  in  each  case  upon  its  merits.  It  is  believed  that 
the  regulations  prepared  by  the  department  will  now  be  modified 
in  several  important  particulars. 

At  a  recent  meeting  of  the  Tramway  Committee  of  the  Aber- 
deen Town  Council,  it  was  decided  not  to  introduce  half-penny 
fares  over  the  system,  and  to  discontinue,  forthwith,  the  half- 
penny fare  hitherto  in  existence  on  the  Woodside  route.  It  was 
pointed  out  that  half-penny  fares  do  not  pay  the  corporation. 

The  new  length  of  tramway  lines  recently  laid  down  by  the 
Liverpool  Corporation  from  the  former  Old  Swan  terminus  to 
the  city  boundary  at  Knotty  Ash  has  just  been  put  in  service, 
thus  opening  up  connection  with  the  Prescot  Light  Railway, 
which  runs  from  the  boundary  through  Prescot,  Rainhill,  and 
Eccleston  Park  to  St.  Helens,  and  then  on  to  Haydock.  Mr. 
C.  R.  Bellamy  (tramway  manager)  and  Mr.  C  W.  Mallins  (traffic 
superintendent)  were  present  to  witness  the  initial  car  run  to  the 
new  terminus.  In  the  meantime  Liverpool  is  exercised  over  the 
question  of  whether  they  should  send  a  deputation  to  the  United 
States  or  not 
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A1TKNDIX  A. 
(ANALYTICAL  definitions.) 
TlME-Fl/Nt'TltiN  CURVES  OP  RECTILINEAR  Motion. 

Motion  anil  Velocity. — The  phenomenon  of  motion  being  the 
natural  starting  point  in  the  analytical  study  of  the  speed-time 
curve,  we  may  begin  by  noting  some  of  Ms  characteristics. 

According  to  the  definition  given  by  the  late  I'roic-.or  S  \V. 
Holman.  in  Jii-.  able  work  on  "Matter,  Kncrgy,  Force  and  Work" 
(page  li),  "Motion  is  change  of  relative  position."  It  is  sym- 
bolized by  distance  and  may  be  estimated  and  measured  by  refer- 
ence cither  to  its  amount  or  to  its  rate. 

The  amount  of  motion  of  a  body  is  equal  to  the  length  of  I  In- 
line (called  "path")  along  which  the  motion  takes  place. 

The  rate  of  motion  of  a  body  is  the  proportional  amount  of  its 
motion  estimated  by  reference  to  some  basis  or  unit  of  compan- 
ion. Time  being  the  most  convenient  and  practicable  basis  of 
comparison  or  proportion,  the  rale  of  motion,  when  estimated 
with  reference  to  time,  is  e<|iial  to  the  change  in  amount  oi  motion 
(or  the  variation  oi  distance,  or  space!  occurring  in  a  definite  in- 
terval of  time,  and  il  is  then  called  the  time  rate  oi  motion  or  the 
time  rale  of  speed  variation  Thus,  when  distance  is  expressed  in 
miles,  and  time  values  m  hours,  the  rate  of  motion  will  be  e.pi.d 
to  the  quotient  of  the  distance  divided  by  the  lime  consumed  in 
moving  over  the  given  distance.  In  ibis  ease  the  quotient  would 
be  "miles  per  hour,"  which  is  the  numerical  measure  of  speed  or 
velocity,  [fence,  velocity  is  equal  to  the  time  rate  of  motion, 
or  ds 

f  =  -  id. 
dl 

whose  value  would  be: 

V  ~  miles  -~  hour*  =  miles  per  hour 
where       v  =  instantaneous  velocity  or  speed  (ni  p  h  I 
s  =  distance  (space) 
_  I  =  time  (seconds) 

If.  in  Fig.  15,  the  ordinates  be  used  to  represent  amounts  .if 
motion  or  distances,  expressed,  say,  in  feet,  and  if  the  abscissa 
be  used  to  represent  time  values,  say,  in  seconds,  then  the  curve 
0  s  H  C  D  will  represent  the  relation  between  any  distance  and 
the  time  required  to  pass  over  it  by  a  moving  body. 

The  amount  of  motion  which  has  taken  place  between  any  two 
points,  as  A  and  b,  on  the  curve,  will  be  measured  by  the  vertical 
distance  dy  (  =  y'  —  y)  between  these  two  points.  This  amount 
of  motion  has  taken  place  in  the  space  of  time  dx  (  =  x'  —  jr), 
Comprised  between  the  two  time  intervals  x  and  x'.  Hence  the 
amount  of  motion  in  unit  time  (i.  <•.,  the  time-rate  of  motion),  or 
the  velocity,  will  be 

y-y  dy 

 —  fi  et  per  second 

x"  —  x  dx 

Let  the  (dotted)  line,  x°  z.  be  drawn  tangent  to  the  middle 

point  of  the  portion  oi  the  curve  comprised  between  the  points 
,s  and  b.   Then,  by  similar  triangles,  wc  have 
dy        Bx'  i 

—  =    =  =  tan  B  x'  x" 

dx       x'x-     (x"  - 

A  similar  relation  would  obtain  in  the  case  of  a  line  drawn 
tangent  to  any  other  point  whatever  of  the  curve  Hence,  the 
differential  coefficient  dy  /  dx,  or  the  tangent,  at  anv  point  oi 
the  curve,  is  numerically  equal  to  the  time-rate  oi  motion,  or  the 
velocity,  at  that  point. 

The  precise  numerical  value  of  the  differential  coefficient  for 
any  point  of  the  curve,  will  depend  upon  the  angularity  of  the 
tangent  line  (analogous  to  the  line  x'  -  ■  - :)  at  that  point  For 
an  angle  of  go',  corresponding  to  any  portion  of  the  curve  having 
an  exactly  vertical  direction,  we  have  dx  =  o.  while  dy  =  a 
finite  quantity,  and  consequently,  the  value  of  the  tangent  I 
infinity  (as  is  well  known  from  trigonometry)  we  will  have 
dy  dy 

—  =  —  =  «an  90"  es  v  m  infinity. 
dx  o 

that  is  to  say.  the  velocity  will  be  infinite.  For  an  angle  of  o* 
corresponding  to  any  portion  (o)  of  the  curve  which  is  cxactlv 
horizontal,  we  have  dy  =  o.  while  dx  =  a  finite  quantity,  uul 
consequently,  wc  will  have 
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dy  o 

—  =  —  —  tan  0°  =  f  —  zero 
dx  dx 

that  is  to  say,  »ero  velocity,  i.  t.,  absolute  rest. 

A  curve  such  as  shown  in  Fig.  tj  is,  in  reality,  a  "distance-time 
curve,  but  is  usually  called  simply  a  distance  curve.  From  the 
preceding  analysis  it  will  be  readily  seen  that  the  slope  of  the  curve 
or  the  angle  which  it  makes  with  the  axis  of  x,  is  an  indication  and 
a  measure  of  the  velocity  of  the  moving  body.  It  is  also  an  in- 
dication of  the  direction  of  motion,  for.  as  will  be  seen,  the  ele- 
mental motion  (dy)  taking  place  in  the  time  (dx)  is  upward,  since 
the  space  increment  Idy)  when  measured  on  the  scale  of  ordinates 
represents  the  progression  from  the  point  y  to  the  point  y', 

In  I'lg  Id  we  have  a  distance-time  curve  having  a  general 
downward  slope.  In  this  case,  the  elemental  motion  (dy)  taking 
place  in  the  lime  (dx)  is  downward,  since  it  represents  the  pro- 


FIG.  IJ 

gression  ircin  the  upper  ordinate  y'  to  the  lower  ordinate  y.  In 
such  a  case  the  s|«ice  increment  idy)  would  have  a  negative  sign, 
and, 

dy 

cousequetillv,  the  differential  coefficient    would  have  the 

dx 

negative  sign 

It  follows,  therefore,  that  in  any  distance-time  curve,  when  the 
differential  coefficient  has  a  positive  sign,  it  indicates  motion  up- 
ward, and  when  it  has  a  negative  sign,  it  indicates  motion  down- 
ward. 

The  distanCC-time  curve  is  related  in  an  interesting  manner  to 
the  speed-time  curve,  which  we  now  proceed  to  consider  analyti- 
cally. 

In  a  speed-time  curve  (Figs.  I.  a,  ,»)  the  ordinate  values  (>•) 
represent  instantaneous  values  of  speed  or  velocity,  as  previously 
staled     We,  therefore,  have  (from  equation  0) 

it 

y=-=v  m 
dt 

It  follows  that  the  ordinate*  of  a  s|sred  time  curve  are  porpor- 
lion.il  to  the  differential  coefficients,  or  the  tangents,  of  a  corres- 
ponding distance- time  curve.  Reciprocally,  since  integration  is 
the  reverse  of  differentiation— any  distance-time  curve  may  In- 
regarded  as  the  integral  curve  of  a  corresponding  speed  time 
curve.  This  is  a  very  important  and  useful  relation,  which  may 
also  be  established  in  another  manner. 

The  area  (<f.J)  enclosed  by  any  small  portion  of  a  speed-time 
curve  corresponding  to  the  timc-clcmcnt  «fr  is 
da  =  y  dl 

Substituting  for  v.  according  to  equation  (b).  we  have 
ds  dl 

da  —    =  dt  (<•) 

dt 

or  the  elemental  area  of  a  speed-time  curve  is  the  equivalent  of 
an  elemental  distance  (ds).    This  elemental  distance  is  equal  to 
the  difference  in  the  ordinate  values  of  a  corresponding  distance- 
tune  curve  taken  between  the  same  lime  points. 
The  equivalent  of  ds.  hv  equation  (M.  is 

dt  —  v  dt  (d) 
The  integration  of  the  speed-time  curve  between  any  two  time 
points  such  a*  f*  and  1*.  will  give 
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in  which 

A  =  the  area  of  the  portion  of  the 
between  the  time  values  l"  and  f. 


curve 


*  a  the  distance  traversed  in  the  interval  of  time  I'  I'. 

By  reversing  the  process,  or  differentiating,  we  return  readily 
from  equation  (e)  to  equation  (d),  and  thence  to  equation  (6), 
which  was  our  starting  point. 

The  above  relationship  between  the  distance-time  and  tlic 
speed-time  curves  is  utiliicd  to  advantage  in  plotting  the  "run" 
curves. 

[This  relationship  was  mentioned  as  early  as  1885  by  M.  Bruno 
Abdank- Abakanowicz,  in  one  of  his  serial  articles  on  the  "Inte- 
graph,"  published  in  "La  Lumicrc  Electriquc"  (Vol.  XVIII,  pp. 
5.$-5.W).  and  reprinted  in  his  work,  "Les  Integraphes,"  1 886,  pp. 
117:19.] 

Variable  Velocity  and  Acceleration. — Velocity,  like  motion 
itself,  may  be  estimated  by  reference  either  to  its  amount  or  to  its 
rate. 

I,  Amount  of  Velocity. — The  amount  of  velocity  (or  the 
amount  of  speed)  of  a  moving  body,  is  the  difference  between 


FIG.  16 

two  definite  given  velocities  of  :a;d  body.  The t WO  velocities  by 
reference  to  vhUSi  amount  of  velocity  is  determined,  arc  some 
times  called  the  "initial"  and  "final"  states  "of  motion."  or 
"velocities"  of  the  body, 
Equation  (a)  suggests  at  once  the  following  analytic  definition: 
Amount  of  velocity  is  the  difference  between  two  given  time- 
rates  of  motion  of  a  body.  In  symbols  we  have,  for  the  amount 
of  velocity. 

d  s'  <W 

V"  =  1/  —  »•  s   (/) 

dl  dt 

where 

t'"  =  amount  of  velocity 
f°  =  initial  velocity 
1/  =  final  velocity 
When  the  initial  velocity  r°  =  zero,  we  have 

V"  =  ✓  (g) 
In  this  case  the  amount  of  velocity  is  the  total  velocity.  This 
is  the  quantity  generally  meant  when  we  speak  of  a  speed  of  So 
many  miles  or  kilometers  per  hour,  or  so  many  ieet  or  meters  per 


When  the  initial  velocity  is  tower  than  the  final  velocity, 
tion  (Y)  gives  a  positive  value  for  v",  and  we  have  a  gain  or  in- 
crease in  velocity,  which  is  acceleration.  The  motion  taking  place 
under  these  conditions  is  called  accelerated  motion 

The  following  statements  should  be  carefully  noted: 

Acceleration  is  increase  in  velocity. 

It  is  measured  in  miles  per  hour,  like  velocity. 

This  is  not  the  usual  acceptation  of  the  term  acceleration, 
which,  as  we  shall  sec  later,  is  u«cd.  ordinarily,  in  a  figurative 
sense,  instead  of  "time-rate  of  acceleration." 

When  the  initial  velocity  is  higher  than  the  final  velocity,  then 
equation  (f)  gives  a  negative  value  for  f".  and  we  then  have  a 
loss  or  decrease  in  velocity,  which  is  retardation.  The  motion  so 
conditioned  is  called  retarded  motion 

Retardation  is  decrease  of  velocity,  and  is  measured  in  miles  per 
hour,  like  velocity. 

Since  a  loss  or  decrease  is  a  negative  gain  or  increase  it 


that  retardation  is,  analytically,  the  1 
and  it  is  in  practice  often  designated  by  that  term. 

If  the  initial  and  final  states  of  motion  are  exactly  the  same, 
equation  (f)  gives  r'  =  o,  and  we  have  "constant"  speed  or 
velocity 

In  the  speed-time  curve  in  Fig.  I,  the  points  a.  b,  c  correspond, 
respectively,  to  speeds  of  55.  00  and  65  m.  p.  h.  These  figures 
represent  the  total  velocity  at  the  corresponding  points.  Reck- 
oning from  rest  or  zero  velocity  there  has  been  an  increase  in 
velocity,  or  an  acceleration  of  55  ra.  p.  h.  at  the  point  A.  of  60 
in.  p.  h.  at  the  point  B  and  of  65  m.  p.  h.  at  the  point  c.  The  gain 
in  velocity  or  the  acceleration  between  one  point  and  the  next  is 
equal  to  5  m,  p.  h. 

In  Fig  .*  the  points  A,  n,  r.  11  correspond  to  speeds  which  are 
respectively  00,  50.  40  and  30  m.  p.  h.  These  figures  represent 
the  total  velocity  as  before,  but  in  this  case  the  total  velocity 
decreases  from  one  point  to  the  next,  there  being  a  loss  of  ve- 
locity or  retardation  of  10  m.  p.  h.  between  any  one  point  and  the 
next 

It  will  Ik*  noted  that  the  time  require!  to  bring  about  the  same 
acceleration  or  retardation  is  not  the  same  between  A  and  B.  as 
between  n  and  c.  This  shows  that  acceleration  (using  the  term  in 
the  sense  hereinabove  defined)  and  retardation  are  independent 

of  time. 

Between  the  points  i>  and  K,  in  Fig.  I,  there  is  no  gain  or  loss 
in  velocity,  or.  in  other  words,  there  is  no  acceleration  or  retarda- 
tion, the  speed  line  being  perfectly  horizontal,  thereby  indicating 
constant  or  uniform  velocity. 

II.  Rate  ol  Velocity.— The  rate  of  velocity  which  is 
able  for  practical  use  is  the  time-rate  of  velocity,  which  is 


where 

v  =  velocity 
and  t  ~  time 

We  at  once  recognize  this  as  being  also  the  expression  for  the 
differential  coefficients  of  a  speed-time  curve  at  any  point. 

Since,  according  to  equation  (b).  the  ordinate  of  a  speed-time 
curve  is  already  equal  to  a  time-rate  of  motion,  its  differential 
coefficient,  or  the  time  rate  of  variation,  at  any  point  of  the  curve, 
will  be  equivalent  to  the  second  differential  coefficient  of  a  cor- 
responding distance  time  curve,  or 


dv  (-\  d.s 


We  sec  at  once  that  while  the  differential  coefficient  of  the  di>- 
ds 

lance  time  curve  —  indicated  amount  of  velocity,  the  differential 
dl 

coefficient  of  the  speed-time  curve  indicates  time-rate  of  velocity. 
Since  time-rate  of  velocity  is  equal  to  change  in  amount  of  speed 
(or  acceleration)  per  unit  time,  it  follows  that  it  is  equal  to  time- 
rate  of  acceleration.    We  therefore  have 
dv  du 

—  s    -    time  rate  of  acceleration.  (A) 

dl  it 

(or  which  the  term  "acceleration"  is  usually  employed.  The  term 
"rate  of  acceleration"  or  "acceleration  rate"  would  be  more 
proper.  The  writer  has  sometimes  used  the  term  •  acceleration 
coefficient  M 

When  acceleration  is  measured  in  miles  per  hour,  as  is  1 
this  country,  we  have 

dv  Acceleration 


dl  time 

miles  per  hour 


dv 


seconds 
=  miles  per  hour  per  second 


When  —  =  O.  we  have  a  horizontal  speed  line  indicating  zero 
dl 

acceleration. 
dv 

W  hen  —  =  a  positive  quantity,  we  have  an  upward  slope  in  the 
dl 

curve,  indicating  increase  in  acceleration. 


dv 


When 


dl 


a  negative  quantity,  we  have  a  downward  slope  in 


follow*     the  curve,  indicating  negative  acceleration  or  retardation. 
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APPENDIX  H. 
TRAIN  ACCELERATION 
DERIVATION  OF  FUNDAMENTAL  FURUUUE 
Tlir  fundamental  formula  relation  to  train  acceleration  arc 
derived  directly  Irom  the  formula-  lor  mechanical  energy  and 
mechanical  work. 

The  mechanical  work  done  by  a  source  of  energy  in  moving  a 
body  over  a  given  distance  is  a  measure  of  the  mechanical  energy 
usefully  expended  in  doing  this  work,  and  it  is  equal  to  the  pro- 
duct of  the  propelling  force  acting  against  the  body  by  the  dis- 
tance over  which  the  body  has  trawled,  or 

E  =  Ft  (t) 

from  which  we  have 

E 

F  =  -  (,„) 
I 

where 

6  -  Energy  (or  work) 

F  =  Force  exerled  (in  causing  pressure,  push  or  pull' 
j  I  lislam  ■  traveh  d 
The  above  (1)  is  the  equation  of  potential  energy  When  con- 
sidering the  changes  of  energy  iu  a  moving  body,  especially  where 
the  force  exerted  does  not  remain  constant,  the  equation  may  be 
modified  so  as  to  estimate  separately  the  energy  for  each  small 
element  (df)  of  the  distance  traveled,  thus: 

d  E  -  F  <b  (2) 
the  total  energy  corresponding  to  the  whole  distance  liemg.  in 
that  case, 

if  *F  di 


f 


The  distance  factor  of  the  energy  developed  may  be  expressed 
in  terms  of  the  velocity  of  the  body  at  each  instant  of  time.  Ve- 
locity being,  itself,  a  time-rate  of  space  variation,  we  have 

V  m  —  (3) 
dt 


v  dl  =  ds  (.W) 

where 

v  —  velocity 
/  =  time 

Substituting  this  value  of  ds  in  equation  (.••  we  have 
IBssPvm 

which  expresses  the  change  in  the  mechanical  energy  imparted 
to  a  moving  body  at  each  instant  of  lime    We  also  have 
d  E 

  =  P  v  (4) 

dl 

or.  "the  time  rate  of  variation  of  energy  is  equal  to  the  product 
of  force  by  velocity." 

The  kinetic  energy  of  a  moving  »*>dy.  according  to  the  well- 
known  formula,  is 

M  * 

*  =    (J) 

in  which  M  —  the  mass  of  the  moving  body. 
Differentiating  with  respect  to  v.  we  have 
d  F.  =  U  t-  dv 

which  expresses  the  change  in  the  mechanical  energy  imparted 
to  a  moving  body  at  each  change  of  speed.  Dividing  by  dl,  we 
have 

d  E  ,/; 

—  =  «  r  -  (6) 
dt  H 

which  if  another  expression  for  the  time-rate  of  variation  of 
energy 

Equating  (4!  and  (6)  we  have 

dv 

F  v  =  M  v  — 

whence 

dv 

F  =  M-  W 
dl 

but  df  /  dl  is  the  time  rate  of  change  of  velocitv,  which  is  rate 
of  acceleration.    (This  can  be  readily  seen  from  equation  (it  bv 
differentiating  r  with  respect  to  s  and  dividing  bv  dl.  we  have  '  ' 
dv  da 

dl  ~  dl' 

which  is  the  same  as  conations  (g)  and  (A),  in  Appendix  A. 


Hence,  if  we  designate  this  time-rate  by  the  symbol  A,  we 
obtain  the  well  known  fundamental  equation 

F  =  U  A  (8) 
which  state  that  "force  is  equal  to  the  product  of  mass  by  accelera- 
tion;" from  which  we  derive 

F 

Am-  (9) 
II 

This  equation,  which  expresses  the  relation  between  the  accel- 
eration produced  in  a  given  mass  and  the  force  acting  upon  it, 
is  the  fundamental  equation  for  acceleration.  The  formula  re- 
quires modification  in  order  to  make  it  convenient  for  practical 
use.  The  mass  (M)  should  be  expressed  in  terms  of  weight.  The 
acceleration  K.4)  should  be  based  on  increments  of  velocity,  slated 
iu  miles  per  hour,  and  the  force  (/•")  should  be  expressed  as  a 
pull  in  pounds  per  ton. 

The  force  of  acceleration  is  usually  estimated  in  "gravity- 
measure,"  that  is  to  say,  by  reference  to  the  acceleration  pro- 
duced in  a  falling  body  by  the  action  of  gravity. 

The  distance  traveled  by  a  falling  body  is 


1  — 


(10) 


where 

g  =  the  acceleration  constant  due  to  gravity 
/  =  time  (in  seconds) 
t  —  distance  traveled  (in  feet) 
The  velocity  of  the  falling  body  is 
ds 

-  =  #  =  v  (11) 
dt 

and  its  acceleration  is 

dj  dv 

—  =  g  =  -  (12) 
df  dt 
The  force  exerted  by  gravity  is.  by  equation  (K), 
F  =  Sf  A  = 

When  a  body  ialls  and  reaches  the  end  of  its  fall,  its  potential 
energy  is  all  converted  into  kinetic  energy  The  equation  (1)  for 
potential  energy  may  be  written 

E  =  tw  =  ft  lbs. 
when  the  force  tr  is  expressed  in  pounds,  and  the  distance  s  is 
expressed  in  feet. 

Using  equation  (5)  for  the  kinetic  energy,  and  equating  the 
two.  we  have 

M  v 

E  =           =  tv  ,  (13) 

2 

Substituting  for  s  its  value  as  given  in  equation  (to)  the  pre 
ceding  equation  becomes 

M  r>     w  g  t! 


(I4> 


M  r*  =  w  g  r* 

Taking  the  value  of  v  (  =  g  t)  and  substituting  for  v  its  value 
as  given  111  equation  <  1 1 ).  the  above  equation  becomes 
M  g't'  =  wgf 

which  reduces  to 

U  g  =  te  (,S) 

whence  we  have 

«' 

M  =  -  (16) 

Tbe  value  of  g  may  be  taken  as 

g  =  31  2 

so  that  mass  expressed  in  gravity  measure  is  equivalent  to  weight 
in  pounds,  divided  by  3.2  2.  or.  we  have 

tf  U' 

M  =  -  =  —  (,7) 
g  322 

w  hen  iv  is  expressed  in  pounds. 

If  we  Substitute  this  value  for  M  in  the  fundamental  equation 
(ol  for  acceleration,  we  have 

F 


or 


A  =  xv 
32.2 

33.2 


(18) 


A  -    (t8i) 

w 

F  being,  according  to  equation  (to),  the  ratio  of  the  energy  to 
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the  distance  traveled,  that  is,  the  pulling  force  exerted  over  said 
distance.  This  pulling  force  is  expressed  in  pounds  and  speeds  are 
expressed  in  feet  per  second,  when  energy  (£)  is  expressed  in 
foot-pounds  and  distance  (j)  is  expressed  in  feet.  The  above 
(18*1),  therefore,  expresses  acceleration  as  a  gain  or  loss 
1  measured  in  feet  per  second,  obtained  during  one  second, 
that  is  to  say.  the  increase  or  decrease  in  velocity  in  feet  per  sec- 
ond per  second.  In  dealing  practically  with  train  acceleration, 
the  speeds  arc  usually  estimated  in  miles  per  hour,  and  the  gain 
in  speed  per  second  is,  as  a  rule,  expressed  as  the  increase  or  de- 
crease in  miles  per  hour,  per  second.  The  formula  (18a),  there- 
fore, requires  to  be  modified  by  a  conversion  factor  expressing  the 
relation  between  an  acceleration  of  a  foot  per  second  per  second 
and  a  mile  per  hour  per  second.  Since  a  mile  is  equal  to  52S0  ft., 
and  an  hour  is  equal  to  60  X  60  =  3600  seconds,  it  follows  that  a 


velocity  of  t  mile  per  hour  =  =  1.467  ft.  per  second.  Using 

the  letter  "A"  to  indicate  acceleration  in  feet  per  second  per 
second  (as  in  formula  18),  and  the  letter  a  to  indicate  acceleration 
in  miles  per  hour  per  second,  we  have  the  following  equation: 
A  =  1.467a 

whence 

A 

1.467 

or 

a  =  6S2A  (to) 
which  means  that  an  acceleration  of  I  ft.  per  second  per  second 
is  equal  to  an  acceleration  of  .682  mile  per  hour  per  second. 
Therefore,  substituting  the  value  of  /J,  as  given  in  equation  08), 


a  -  .682  X  322  X  - 


1201 


in  which  the  numerical  value  of  a  is  equal  to  the  gain  or  loss  of 
>pecd  (in  miles  per  hour)  per  second.    If  the  weight  (u-)  is  to  be 
expressed  in  tons  of  2000  lbs.,  as  is  the  general  practice  in  this 
country,  we  must  substitute  its  value  such  that 
tt'  =  2000  If 

where 

IV  —  tons  (of  2000  lbs  ) 

and  where 

li'  B  pounds  (lbs.) 
This  means,  simply,  that  the  symbol  (If)  representing  weights 
in  tons  must  be  multiplied  by  20CO  to  give  the  equivalent  weight  in 
pounds.    Substituting  for  te  its  value,  in  terms  of  If,  the  equation 
for  acceleration  (20)  becomes 

<U      (0.682  X  322)  P 


2000  If 
21.96/- 


2000  If 

.oiot;8  /; 


If 


(21) 


<2ld) 


Solving  for  F,  we  have 

If  a 
xiiooB 

=  <>i  1  II'  (a)  (22) 
If  we  arc  considering  the  force  (F)  corresponding  to  unit  weight 
(If  =  I  ton),  and  unit  acceleration  (11  =  I  mile  per  hour  per 
second),  the  preceding  equation  reduces  to 
F  =  on 

This  means  that  an  effort  or  pull  of  91.1  lbs.  is  required  for  each 
ton  of  train  weight  for  maintaining  acceleration  at  the  rate  of  one 
mile  per  hour  per  second. 

Solving  for  Jf.  we  have 

.01008/" 

W  =    (2J) 

II 

These  three  equations  (21),  (22),  (23),  give  the  value  of  each 
of  the  three  quantities  a.  F  and  If,  when  the  other  two  are  known 
or  assumed.  They  are  the  formula?  usually  employed  in  discuss- 
ing problems  in  train  acceleration.  The  term  F,  it  should  be  care- 
fully noted,  docs  not  symbolize  the  total  force  applied  to.  or 
absorbed  by,  the  train,  but  only  that  part  of  it  which  is  expended 
in  producing  acceleration.  It  is  one  of  the  two  factors  of  that 
portion  of  the  total  energy  applied  to  the  train  which  is  really 
stored  in  the  train  in  the  form  of  kinetic  energy  of  momentum: 
the  other  factor  being  (according  to  the  fundamental  formula  of 
work,  hereinabove.)  the  distance  traversed  while  the  force  is  opcr- 


257 

in  value  throughout  the  entire 


ating.    If  the  force  remain  1 
distance,  we  have 

E  =  F  s.  which  is  the  same  as  equation  (t). 
If  the  force  varies  it  different  points,  we  have 


/•  it,  which 


the 


as  equation  (2). 


fore 
pro 


besides  that 


Jucli< 


which  is 
rleration. 


In  any  case  where  there  arc  other 
expended  in.  and  represented  by,  tlv 
these  other  forces  may  also  Ik-  expressed  in  terms  of  acceleration, 
and  using  the  letters.  /•'  F"  /•"'  to  represent  these  forces,  the  total 
force  /*,  would  be: 

P  =  F  ±F'  ±F'  ±  F"  1  etc.  (24) 
the  sign  (  ±  )  being  taken  to  mean  that  the  forces  in  question  may 
DC  either  such  as  to  produce  acceleration,  or  such  as  to  prevent  it. 
The  acceleration  (a)  which  each  of  these  forces  would  produce 
by  itself,  is  to  be  determined  by  reference  to  equation  (21a)  same 
as  the  acceleration  corresponding  to  stored  energy. 

Using  the  symbols  a,  a',  a'"  to  indicate  these  accelerations,  and 
substituting  their  value,  as  given  by  equation  (210)  in  equation 
(24),  wc  have 

P  =  911  If  «  1  OM  If  a'  ±  qi.i  If  a"  ±  91-1  If  a"'  ±  etc. 

(25) 

Since  01. 1.  If  is  common  to  all  these  terms,  we  may  write  this 
equation  as  follows: 

P  =  91. 1  If  (o  ±  a'  i  a"  1 1"'  ±  .tc) 
from  this  equation  we  have 
/' 

  =  a  ±  a'  ±  a"  t  a"  etc. 


(26> 


911  If 

ISut  /'  being  the  total  force,  according  to  equal 
quantity,  Qf,l  M  .  lieing  the  "converted"  measure 
ticnt  of  these  two  quantities  represents,  to 
an  acceleration  which  might  be  called  the  t 


(27) 


<n  (25),  and  the 
f  mass,  the  quo- 
>rding  to  equation  (9) 
tal  acceleration.  Using 
the  svmliol  A'  to  designate  this  total  acceleration,  we  have 
P 

A'  ~  —  =  r  1'  1  a"  <  <i"  1  etc. 
If 

or  the  effective  acceleration,  in  any  concrete  case,  is  equal  to  the 
algebraical  sum  of  the  accelerations  which  would  be  produced  by 
each  of  the  forces  acting  independently  and  alone. 

This  is  a  most  important  deduction  which  is  of  great  utility  and 
convenience  in  simplifying  the  analysis  and  the  plotting  of  speed- 
time  curves. 

Equation  (27)  may  be  put  in  more  practical  form.  The  symbols 
"u"  used  in  this  equation  in  reality  represent  time-rale  of  accelera- 
tion, as  is  fully  explained  in  Appendix  A;  consequently,  each  one 
is  equal  to  a  time-rate  of  velocity  (dv  /  dl).  The  equation  may, 
therefore,  be  written 

dv      (V      iff*  dv" 

A'  =  -  =  -  ±           ±    etc.  (28) 

dl       Jt       dl  dt 

The  analytical  statement  of  the  deduction  previously  noted  is, 
therefore,  as  follow  >  ; 

Tin-  differential  coefficient  of  an  acceleration  curve  is  equal  to 
the  algebraical  sum  of  the  individual  diffefouti.il  coefficient!  corre- 
sponding to  the  various  forces  concerned  and  operating  in  produc- 
ing the  acceleration,  each  of  these  differential  coefficients  being 
determined  separate  ly,  just  as  if  it  were  alone  concerned  in  the 
result. 

Using  the  letter  "k"  (a*  is  done  in  Appendix  C),  as  a  symbol  to 
designate  a  time-rate  of  velocity,  the  above  equation  becomes : 

A'  =  k  ±  *'  i  *"  etc.  (29) 
where  <■.  k",  etc..  represent  the  values  of  the  differential  co- 
efficient, corrcsjionding  to  the  accelerations  a.  a',  a",  etc..  in  equation 
(27).  (To  be  Continued.) 

 «»« 

Chicago's  Mayor  Will  Veto  All  Traction  Franchises 

It  is  said  that  Mayor  Harrison,  of  Chicago,  has  returned  from 
his  vacation  apparently  stronger  in  his  purpose  not  to  sign  any 
traction  franchise  extension  ordinance  until  the  State  Legislature 
gives  the  city  the  undisputed  right  to  own  the  traction  line*.  It 
is  even  said  that  he  will  veto  any  proposition  providing  for  munici- 
pal ownership  as  a  ^ssihility  at  the  expiration  <«i  years,  Mayor 
Harrison  is  quoted  as  saying: 

"I  will  Veto  any  such  proposition  unless  the  people  vote  for  it  at 
the  coming  election.  I  can't  see  why  I  should  have  to  say  again 
and  again  what  I  have  said  100  times— that  I  shall  not  sign  an 
ordinance  until  municipal  ownership  is  made  possible.  If  this 
qui-tion  of  franchise  is  not  passed  upon  by  the  people  this  fall  I 
shall  oppose  any  Council  measure  that  may  be  offered  until  there 
is  legislation  at  Springfield  by  which  we  may  attain  municipal 
ownership." 


uigu 


by  Google 
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An  Outing  of  New  York  Street  Railway  Men  CORRESPONDENCE 


As  is  well  known.  President  H.  H.  Vreeland,  of  tlie  Interurban 
Street  Railway  Company,  of  New  York,  extends  an  invitation  once 
a  year  to  the  heads  of  the  departments  of  his  company  to  visit  hi* 
country  home  in  Brewster,  to  participate  in  a  clam  hake  and  to  have 
a  generally  good  time  annum  the  attractive  surroundings  which 
Brewster  enjoys  The  fourth  annual  entertainment  of  this  kind 
occurred  Aug  16.  The  guests  were  invited  to  meet  at  the  Grand 
Central  Station  and  gM  by  special  car.  attached  to  the  9:09  a,  m. 
train,  via  the  Harlem  Railroad,  to  Brewster.  There  is  a  large  at- 
tendance. Including  practically  all  of  ihe  officer*  and  staff  of  the 
Intcrurban  Street  Railway  Company,  as  well  as  the  following  in- 
vited guests,  among  others: 

F.  S  Pearson,  consulting  engineer ;  Kdw.  A.  Mahcr,  president 
Inion  Railway  Company;  Thus  \V.  Olcott,  secretary  and  treasurer, 
I'nion  Railway  Company:  Henry  Sanderson,  president.  New  York 
Transportation  Company:  G  Tracy  Rogers,  president.  Binghamton 
Railway  Company  and  of  the  New  York  Street  Railway  Associa- 
tion; Hon.  A.  W.  Cole,  N'ew  York  State  Railroad  Commissioner; 
W.  W.  VVhcatly,  of  the  Brooklyn  Heights  Railroad  Company;  A. 
M.  Waitt,  of  the  New  York  Central  &  Hudson  River  Railroad 
Company;  W.  F.  Potter,  of  the  l-ong  Island  Railroad  Company; 
W.  B.  Yereance,  of  the  Brooklyn  Heights  Railroad  Company;  G. 
\V.  West,  of  the  New  York.  Ontario  &  Western  Railway  Com- 
pany; D,  M.  Brady,  of  the  Brady  Brass  Company;  George  G. 
Haven,  Jr.,  and  Pierre  Jay,  of  the  Second  Avenue  Railway  Com- 
pany. 

Pour  carryalls  met  the  train  at  the  station,  and  the  gue-ts  were 
at  imce  driven  to  Lake  l'onelta  The  clan  bake  was  held  at  the 
Tonetta  Outing  Club  at  high  noon,  at  which  time  the  guests  col- 
lected from  the  various  sports  in  which  they  amused  themselves  in 
the  way  of  boating,  fishing,  ball.  etc.  "Two  bells"  were  sounded 
and  everybody  was  asked  to  "step  lively"  and  partake  of  I  he 
luscious  bivalves  which  comprised  the  baking  pyramid  of  clams. 
The  day  was  perfect  for  an  outing  of  this  kind,  and  Mr.  Vrce- 
land's  well-known  hospitality  was  enjoyed  by  a  larger  number 
than  ever  before. 

After  an  impromptu  vaudeville  performance,  which  followed  the 
repast,  the  entire  party  was  driven  to  Mr.  Vrceland's  summer 
home.  Rcst-A -While,  where  all  the  guests  were  received  by  Mrs 
Vreeland  The  bouse  and  its  extensive  grounds  gave  ample  oppor- 
tunity for  a  most  enjoyable  time,  and  the  ping  pong  tables,  poo] 
table,  croquet  and  other  outdoor  sports  proved  very  attractive,  and 
a  number  of  exciting  games  were  Mion  in  progress.  In  these 
athletic  exercises  many  of  the  guc-ts  displayed  a  skill  which  was  a 
revelation  to  most  <,f  their  associates,  who  were  acquainted  with 
their  intimate  knowledge  of  street  railway  conditions,  but  who  did 
not  know  that  I  hey  were  experts  in  other  branches  of  study 

After  a  band  concert  in  the  evening  the  guests  reluctantly  took 
their  departure,  after  one  of  the  most  enjoyable  occasions  in  which 
they  had  ever  participated,  and  all.  except  those  who  reside  in 
Brewster,  were  whirled  by  special  train  on  the  Harlem  Division  of 
the  New  York  Central  Railroad  back  to  the  city. 


The  John  Fritz  Medal 


The  treasurer  of  the  John  Fritz  medal  fund,  to  which  reference 
has  been  made  in  this  paper,  report!  that  enough  subscriptions  have 
Iseen  received  to  insure  the  success  of  the  plan,  but  that  a  little  more 
money  would  be  desirable,  and  it  has  been  decided  to  keep  the  sub- 
scription lists  open  for  a  short  time  longer,  to  enable  any  <nln-rs  who 
have  not  as  yet  sent  in  their  subscriptions  to  do  so.  This  medal,  it 
will  be  remcmlH-red,  is  being  founded  to  celebrate  the  eightieth 
birthday  of  John  Fritz,  the  well-known  engineer,  and  it  was  decided 
by  the  committee  organized  to  institute  the  medal,  to  limit  all  sub- 
scriptions to  $10.  no  more  and  no  less,  and  to  award  the  medal  every 
year  "to  the  originator  of  the  most  useful  scientific  or  industrial 
achievements,  in  perpetual  honor  of  John  Frit?  and  to  the  glory 
of  engineering."  The  medal  is  to  be  awarded  by  a  per|»elua1  com- 
mittee of  sixteen,  to  be  appointed  or  chosen  in  equal  numbers  from 
the  American  Society  of  Civil  Engineers,  the  American  Society  of 
Mechanical  Engineers,  the  American  Institute  of  Mining  Engineers, 
and  the  American  Institute  of  Electrical  Engineers. 

The  public  celebration  of  Mr.  Fritz's  eightieth  birthday  ami  the 
foundation  of  this  memorial  will  be  held  in  New  York  City.  Oct.  .11. 
It  will  take  the  form  of  a  dinner,  in  which  the  subscrilnTs  to  the 
fund  will  have  the  first  opportunity  to  participate.  Further  infor- 
mation can  lie  obtained  by  those  who  desire  it  from  John  Thomp- 
son, treasurer,  itj  Broadway.  New  York:  or  T.  C.  Martin,  member 
of  the  committee  for  the  American  Institute  of  Electrical  Engineers. 
114  l  iberty  Street,  New  York. 


Brick  foe  Car  House  Floors 

Nf.w  York.  N.  Y.(  Aug.  20,  1902- 
EmroKs  Street  Railway  Journal: 

I  have  noticed  a  number  of  articles  in  your  valued  paper  on  the 
subject  of  car  house  construction,  but  have  never  seen  any  par- 
ticular discussion  in  your  columns  as  to  the  relative  advantages 
of  different  materials  to  be  used  for  flooring.  Of  course,  in  the 
old  style  car  house  and  in  the  cheaper  car  houses  of  to-day,  wood 
is  the  ordinary  material  used  for  this  purpose.  It  is  inexpensive 
but  possesses  so  many  manifest  disadvantages,  including  that  of 
inflammability,  that  I  do  not  think  that  its  use  can  be  defended 
in  any  case  except  where  first  cost  is  the  prime  consideration  with 
a  railway  company. 

In  the  more  modern  car  houses,  so  far  as  I  have  been  able  to 
learn,  concrete  is  considered  the  most  desirable  material,  and  it 
is  used  almost  exclusively  for  this  purpose.  Concrete  is  no  doubt 
an  ideal  material  in  many  ways,  and  it  docs  not  have  many  of  the 
disadvantages  which  are  possessed  by  a  wooden  flooring.  Its,ap- 
pearance  also  is  very  attractive  at  first,  but  this  statement  cannot 
be  made  even  after  a  lew  months  of  use.  The  concrete  very  soon 
becomes  badly  spotted  by  the  oil  and  grease  from  the  cars,  and 
there  dues  not  seem  to  be  any  way  of  removing  these  stains. 

1  lie  ideal  material,  it  seems  to  me,  for  a  flooring  of  this  kind  is 
a  porous  brick,  which  ought  not  to  be  any  more  expensive  than 
concrete,  if  as  costly,  which  dries  quickly  and  which  would  not 
show  oil  stains  I  understand  that  some  of  the  railway  companies 
abroad  are  using  a  brick  of  this  kind  which  does  not  show  oil 
spots.  Whether  this  is  so  or  not  the  ordinary  red  brick  would 
be  fairly  satisfactory,  I  think,  in  this  respect,  as  the  discoloration 
would  not  be  so  conspicuous  on  it  as  on  the  lighter  colored  con- 
nate. Moreover,  brick  would  have  the  added  advantages  that  it 
dries  quickly,  that  it  will  not  chip  or  crack  so  readily  as  concrete, 
and  that  any  portion  of  the  surface  which  docs  become  worn  can 
easily  be  renewed.  I  am  not  interested  in  any  brick  yard  and 
offer  this  suggestion  for  what  it  is  worth. 

R   P  Gorman 


The  Training 


Wilkinsrurg,  Pa  ,  Aug.  17.  lyoa. 
F.nnoRs  Street  Railway  Journal: 

The  prediction  recently  made  by  Mr.  Edison  that  thirty  years 
hence  electricity  will  likely  have  replaced  all  steam  locomotives, 
again  impresses  on  my  mind  that  railway  managers  who  are  at 
present  converting  their  motor  power  from  steam  to  electricity, 
arc  making  a  mistake  in  not  requiring  "motormen"  to  become 
equally  familiar  with  electricity  and  the  electric  motor  as  they  were 
with  the  steam  locomotive,  before  being  considered  competent  to 
handle  same. 

The  experience  or  knowledge  necessary  to  handle  a  trolley  car 
can  hardly  be  compared  to  that  required  of  motormen  in  charge  of 
a  train  of  five  or  six  cars,  which  the  elevated  railway  systems 
operate. 

I  have  had  personal  experience,  in  several  instances,  where 
lengthy  delays  to  traffic  ami  considerable  damage  to  the  apparatus 
could  have  liecn  wholly  avoided  by  the  motorman  or  conductor,  if 
they  had  even  a  crude  knowledge  of  electricity. 

Their  instructions  or  requirements  in  most  cases  do  not  go  be- 
yond a  knowledge  of  the  movement  of  controller  handles,  and  as 
MMM  men  are  not  very  ambitious  their  knowledge  does  not  increase, 
since  their  officers  do  not  insist  on  it.  In  my  mind,  it  would  add 
greatly  to  the  success  of  electricity  in  heavy  traction  work  if  motor- 
men  were  expected  to  pass  an  examination,  which  would  compare 
favorably  to  the  standard  required  of  locomotive  engineers  The 
steam  engineer  that  would  permit  the  crown  sheet  of  the  fire-box  to 
burn  Ix'caiisc  the  water  supply  ran  out,  would  surely  lie  considered 
incompetent.  But  in  many  cases,  recently,  motormen  have  been 
guilty  of  equally  absurd  failures  to  protect  the  balance  of  the 
apparatus  when  one  part  became  inoperative. 

M.  B.  Lambert 


The  Doylestown  Electric  Company,  of  Doylestown,  Pa.,  has 
recently  contracted  with  the  Westinghousc  Electric  &  Manufac- 
turing Company,  of  Pittsburgh,  for  two  kilowatt  engine-type 
1  phase  alternators,  with  direct-connected  exciters,  complete  with 
Switchboard,  The  engineer  for  the  work  is  Or.  W  A  Drysdale.  of 
Philadelphia. 
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The  Efforts  of  an  Independent  Company  to  Secure 
Entrance  to  Trenton,  N.  J. 

The  New  Jersey  &  Pennsylvania  Traction  Company  has  asked  the 
Common  Council  of  Trenton,  X.  J.,  fur  franchises  on  Willow,  Wcl 
Hanover  and  Calhoun  Street.-.,  as  well  as  through  a  part  of  the  old 
cay  reservoir  property.  The  company  proposes  extending  its 
Princeton  line  from  the  present  terminus,  at  Ingham  Street,  to  the 
center  of  the  city,  a  distance  of  one  mile,  and  the  Yardley  line  from 
the  Cppcr  Delaware  Bridge  to  the  center  of  the  city.  Hie  Prince- 
ton line  is  now  operated  under  a  steam  charter  from  its  present 
terminus  to  the  borough  line  of  Princeton,  but  the  Trenton,  Law 
renceville  &  Princeton  Railroad,  as  it  is  officially  known,  will  termi- 
nate at  the  Trenton  city  line.  The  extensions  will  be  constructed 
under  the  New  Jersey  &  Pennsylvania  Traction  Company's  charter. 
For  500  yards  the  road  will  run  on  private  right  of  way,  crossing 
several  streets  at  grade,  and  entering  Willow  Street  at  its  northern 
terminus.  In  order  to  reach  Willow  Street  it  is  necessary  to  pass 
through  a  part  of  the  old  reservoir  property  (the  new  reservoir 
being  a  half  mile  away),  and  the  company  is  seeking  to  purchase 
this  from  the  city.  The  company  offers  to  give  the  city,  in  return 
for  the  franchise,  about  $50,000  in  property;  also  to  do  considerable 
street  paving.  The  company  has  agreed  to  deed  to  the  city  a  part 
of  the  valuable  property  at  West  State  Street  and  Calhoun  Street, 
just  west  of  the  State  Capita),  for  which  the  company  paid  $45,000; 
also  to  deed  other  lands  of  the  company  in  order  that  Calhoun 
Street  may  be  made  from  10  ft.  to  15  ft.  wider  than  at  present. 
Wherever  there  is  paving  upon  any  street  ( Willow  Street  and  Wed 
Hanover  Street  are  paved  with  vitrified  brick)  the  company  agrees 
to  pay  for  such  portion  as  its  tracks  may  occupy,  between  the  same, 
and  for  a  distance  of  1  ft.  upon  each  side.  This  money  the  company 
has  agreed  to  pay  as  may  be  determined  by  a  committee,  appointed 
for  that  and  other  purposes  111  connection  therewith  by  the  Corn- 
Council.  In  addition  it  is  agreed  that  the  fares  shall  not  be 
3  cents  within  the  city  limits,  with  free  transfers  to  the 
r's  own  and  such  other  lines  as  may  enter  into  traffic  rc- 
with  it.  Two  cents  extra  will  secure  a  transfer  to  Law- 
rencevillc,  6  miles  out;  2  cents  extra  to  Morrisvillc,  Pa.,  across  the 
Delaware,  and  "  cents  extra  to  Princeton,  which  will  he  tj  miles 
from  the  center  of  Trenton,  when  the  extensions  are  built,  High- 
grade  equipment  is  promised,  and  the  minimum  wages  to  be  paid 
motormcn  and  conductors  will  be  JO  cents  per  hour. 

No  action  was  taken  by  Common  Council  at  the  meeting  at  which 
the  petition  and  ordinance  were  presented,  but  President  Hill  was 
authorized  to  appoint  a  committee  to  investigate  as  to  what  could 
be  done  with  the  old  reservoir  property,  and  also  to  ascertain  what  ' 
the  chances  would  be  for  damage  to  the  city's  water  mains,  which 
run  through  Calhoun  Street.  This  committee  will  soor.  tie  ap- 
pointed. As  a  whole  the  citizens  of  the  city  seem  to  be  in  favor  of 
granting  the  franchise  without  loss  of  time,  but  there  is  a  move- 
ment on  foot  among  some  of  the  city  officials  to  ask  the  company 
to  give  to  the  city  the  Calhoun  Street  Bridge  across  the  Delaware 
River  in  addition  to  the  concessions  it  has  offered.  The  company 
paid  more  than  $200,000  for  this  hridge,  which  is  about  1100  ft 
long,  and  collects  tolls  (as  has  always  been  done)  for  teams  and 
pedestrians.  Under  the  present  offer  of  the  company  the  city  will 
receive  about  $27,000  per  mile  for  the  franchises,  and  to  give  the 
bridge,  too,  would  make  the  franchises  cost  the  company  about 
$127,000  per  mile.  Another  drawback  to  deeding  the  bridge  to  the 
city,  aside  from  the  amount  of  money  involved,  would  be  that  it 
would  afford  other  companies  the  right  to  cross,  by  permission  of 
the  city.  This  bridge  was  purchased  by  the  New  jersey  4  Penn- 
sylvania Traction  Company  for  a  figure  which  was  considered 
prohibitive  by  all  the  other  companies  that  had  sought  its  purchase, 
and  the  demands  that  it  be  deeded  to  the  city  certainly  is  very  un- 
reasonable. 

A  peculiar  situation  is  now  presented  by  this  latest  move  of  the 
New  Jersey  ft  Pennsylvania  Traction  Company.  Up  to  Dec.  loot, 
no  foreign  company  had  ever  asked  permission  to  enter  the  city, 
and  previous  to  April,  1901,  no  other  company  had  reached  the  city 
line.  In  Dec.  1901.  the  Camden  &  Trenton  Railway  Company  asked 
for  a  number  of  franchises  to  bring  its  line  from  Camden  into  this 
city,  and  they  were  speedily  granted,  but  they  are  yet  tied  up  in  the 
State  Court*,  through  action  brought  by  the  Trenton  Street  Railway 
Company  to  prevent  the  company  from  entering  the  city  The 
Yardley,  Morrisville  &  Trenton  Street  Railway,  now  owned  by  the 
New  Jersey  &  Pennsylvania  Traction  Company,  came  into  the  city 
limits  last  August,  but  it  was  upon  the  Calhoun  Street  Bridge,  and 
no  franchises  were  necessary.  The  New  Jersey  &  Pennsylvania 
Traction  Company  now  seeks  permission  to  bring  two  lines  in.  from 
the  west  and  north.  The  Trenton  &  New  Brunswick  Railroad, 
nearly  completed  under  a  steam  charter,  touches  the  city  line  on  the 
east,  and  will  doubtless  goon  be  asking  admission  under  a  traction 
charter,  and  the  Delaware  Valley  Traction  Company,  incorporated 


last  fall,  has  maps  riled  covering  every  available  outlet  from  the 
city  except  those  already  covered.  This  company  is  also  sccuruig 
rights  of  way  for  several  of  the  routes. 

There  is  so  much  public  feeling  concerning  the  franchises  of  the 
New  Jersey  &  Pennsylvania  Traction  Company,  as  well  as  the  other 
new  roads,  that  an  effort  is  said  to  tie  on  foot  among  the  city 
officials  to  stave  off  action  until  after  the  fall  elections,  but  this 
will  be  difficult.  It  is  quite  possible  that  Trenton  may  he  treated 
to  scenes  such  as  have  been  witnessed  in  Cleveland,  where  efforts 
have  been  made  to  secure  a  low- fare  franchise  by  an  independent 
Company.  Mayor  Kut/cnhach,  of  Trenton,  is  counsel  for  the  New- 
Jersey  &  Pennsylvania  Traction  Company,  and  the  company  is 
controlled  by  the  Johnson  syndicate.  The  Mayor  is  a  Democrat, 
but  the  Council  is  Republican. 

The  New  Jersey  &  Pennsylvania  Traction  Company  now  trans- 
fers its  passengers  from  the  Ingham  Street  terminus  of  the  Prince- 
ton line  to  the  center  of  the  city  by  means  of  buses,  which  are  a 
great  expense  and  cause  considerable  delay.  The  passengers  from 
the  Yardley  line  have  to  use  the  local  road  or  walk.  The  Princeton 
hue  has  been  put  in  such  fine  shape  for  the  entire  12  miles  from  the 
Trenton  city  line  to  the  Princeton  borough  line  that  a  car  can  be 
run  at  full  speed  the  entire  distance,  not  a  single  slow-down  being 
necessary. 


The  Aldermanic  Investigation  of  New  York  am 

An  account  was  given,  in  a  recent  issue,  of  the  trip  of  the  com- 
mittee on  local  transportation  of  the  Chicago  City  Council  to 
New  York  and  Boston  to  investigate  the  subways  in  those  cities, 
and  other  subjects  connected  with  rapid  transit  facilities  The 
Aldermen,  who  were  accompanied  by  Alderman  prank  1.  Bcn- 
.  nelt,  chairman  of  the  committee,  and  Bion  J.  Arnold,  electrical 
expert,  spent  two  days  in  Boston  after  leaving  New  York,  and 
then  returned  to  Chicago.  Interviews  with  a  number  of  the 
gentlemen  composing  the  committee  indicate  that  the  investiga- 
tion carried  out  by  them  was  very  successful  in  the  direction  of 
securing  information  sought  The  question  of  a  subway,  which 
was  one  of  the  principal  objects  of  the  trip,  received  especial  at- 
tention, and  the  members  seemed  unanimous  in  their  opinion  of  the 
desirability  of  a  subway  for  Chicago.  An  abstract  of  some  of  the 
interviews  published  in  the  Chicago  papers  with  different  mem- 
bers of  the  committee  follows: 

M.  J.  Foreman  stated  that  the  investigation,  in  his  judgment, 
demonstrates  "that  no  arrangement  or  duplication  of  surface 
tracks,  terminals,  or  routes  can  be  devised  for  Chicago  that  will 
supply  adequate  and  rapid  street  car  service. 

•  'That  a  system  of  subways  for  street  cars,  at  least  in  the  con- 
gested districts,  is  an  essential  if  Chicago  is  to  have  good,  com- 
fortable and  rapid  transportation. 

"That  the  best  service  is  achieved  where  all  passenger-cairying 
lines  in  a  city,  whether  on  the  surface,  in  the  air.  or  under  ground, 
are  operated  by  one  company  as  one  line  or  system. 

"That  if  such  consolidation  cannot  be  had  at  once  in  Chicago 
at  least  co-ordination  should  be  required  of  companies  as  one  of 
the  conditions  for  franchise  extension." 

The  Boston  subway,  he  believes,  passes  through  substantially 
the  character  of  places  a*  would  be  iound  in  Chicago,  but  that  one 
difficulty  which  was  encountered  in  Boston,  that  is.  sudden  and 
steep  changes  of  grade,  would  be  unknown  in  the  former  city. 
The  Brooklyn  condition,  Mr.  Foreman  continues,  "resembles  ours 
in  a  great  many  ways  The  traction  companies  carry  their  pas- 
sengers a  long  distance,  several  miles  from  the  center.  Relief 
there  must  tie  secured  from  a  system  of  subways  which 
should  connect  or  be  part  of  the  New  York  subway  and  thereby 
luing  passengers  from  any  point  in  New  York  to  any  point  in 
Brooklyn.  New  York  or  Brooklyn  present  conditions  that 
Chicago  cannot  have  or  improve  upon." 

Prank  f.  Bennett  reiers  to  the  immense  traffic  in  New  York, 
and  while  he  acknowledges  that  the  New  York  problem  of  trans- 
portation is  probably  the  most  difficult  in  the  world,  refers  to  its 
rapid  and  Comfortable  transportation  service,  which  apparently 
gives  satisfaction  to  the  public.  "The  system  of  transfers,"  he 
says,  "is  a  little  puzzling  to  the  stranger,  but  enables  the  citizen 
who  is  posted  to  reach  any  part  of  the  island  without  an  additional 
fare.  The  companies,  in  short,  reserve  the  right  to  route  the 
passenger  in  order,  it  is  claimed,  to  prevent  the  congestion  of  all 
traffic  on  any  one  main  line,  and  thereby  render  service  unsatis- 
factory, and,  owing  to  the  condition*,  f  am  not  prepared  to  say 
that  this  regulation  is  not  the  beat  here." 

Mr.  Bennett  says  the  service  in  Boston  is  almost  ideal,  and 
refers  particularly  to  the  subway  and  the  new  subway  under  the 
Boston  Bay.  He  concludes,  "the  city  officials  and  railway  men 
of  New  York,  Brooklyn  and  Boston  have  afforded  the  committee 
every  facility,  and  have  shown  us  every  courtesy,  and  the  com 
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mittcc  on  local  transportation  will  return  to  Chicago  with  a 
fund  of  Information  gathered  from  personal  observation  which 
will  enable  it  to  recommend  a  system  not  only  equal,  but  su|wnor, 
to  the  bett  in  these  places.." 

W.  J.  Kaymer  says:  "My  judgment  is  that  consolidation  of  the 
street  railways  in  both  Boston  and  New  York  has  resulted  in 
giving  the  people  many  advantages  not  obtainable  in  the  oper- 
ation of  separate  companies,  Chicago  can  have  an  ideal  service 
by  the  construction  of  a  subway,  and  the  new  franchises  should 
provide  for  tin*  improvement.  There  are  a  number  of  ieaturcs  of 
a  minor  nature  which  Chicago  should  benefit  from  which  would 
fie  provided  for  by  the  city  controlling  the  Street  .ar  situation 
as  the  city  of  Boston  does." 

William  Mavor  says;  "The  fact  that  one  company  operates  all 
the  lines,  surface  and  elevated,  in  Boston,  gives  that  city  the  best 
transportation  system  and  the  people  the  most  complete  service  in 
the  country.  In  New  York  all  the  surface  lines  are  operated  by 
one  company,  so  that  New  York,  having  unification  of  service  to 
that  extent,  is  also  much  better  prepared  to  give  its  people  good 
service." 

♦♦♦ 

New  York  State  Electrical  Laboratory  Commission 

An  outline  of  the  proposed  establishment  in  New  York  State  of 
a  State  Electrical  I-aboratory  Commission  has  already  been  noticed 
in  these  columns.  The  bill  appointing  these  commissioners  was 
passed  at  the  recent  session  of  the  State  Legislature,  and  defined 
the  purpose  of  the  Commission  as  follows: 

Fur  investigating  as  la  the  necessity  for  the  establishment  of  a  State 
Electrical  laboratory  to  provide  inde|Mrmlrnt,  authoritative  information  on 
questions  of  electrical  scincce,  ant)  an  nrhcial  standardizing  laboratory  tor 
electrical  measuring  instruments.  ai-|*aratus  and  standards  for  the  protection 
i.l  niunici|ialitirs  am)  the  grnei.il  |.uI.Ik  in  thr  u«r  of  rlctlricat  rung)  ami  of 
the  producers  of  electrical  energy.  Said  commission  is  hereby  directed  to  rc 
port  to  the  Legislature  at  the  opening  of  the  session  of  ]»C,  and  if,  in  their 
judgment  the  establishment  ol  said  electrical  laboratory  is  necessary,  to  prejurc 
and  submit  in  connection  with  thru  report,  drtailed  plan*  .old  sprciheatiotis  tor 
the  construction  and  equipment  of  such  laboratory,  accom|>anying  said  plan* 
mith  a  »|TCllV  and  detailed  statement  of  the  cost  thereof. 

Under  this  law  a  commission  consisting  of  three  members,  viz.: 
Kdward  A.  Bond,  of  Albany,  chairman  ;  Charles  I'.  Slcinmetz.  of 
Schenectady,  and  Harold  W.  Buck,  of  Niagara  Falls,  has  been 
ap|jointed. 

In  the  establishment  of  a  New  York  State  Electrical  l-alioratory 
(which  could  serve  as  a  precedent  for  similar  institutions  in  other 
States)  it  is  proposed  to  organize  an  institution  of  the  highest 
efficiency  and  widest  scope,  which  shall  be  capable  of  dealing  in  an 
authoritative  manner  with  all  problems  which  may  arise  in  the 
mutual  interests  of  the  people  of  the  Slate;  to  base  its  equipment 
such  that  all  phenomena  in  question  can  be  reproduced  on  a  large 
scale  and  results  under  various  Conditions  demonstrated;  to  have  a 
complete  set  of  standards  for  the  calibration  of  all  types  of  electrical 
meters;  to  have  an  electrochemical  laboratory  for  demonstrations 
and  analysis;  to  have  the  location  of  the  institution  such  as  to  be 
central  in  the  State  and  near  to  some  large  source  of  power  from 
which  several  thousand  horse  power  can  be  drawn  at  times  for 
experimental  purpose-  by  a  special  transmission  line;  and,  last,  to 
have  the  institution  presided  over  by  a  man  of  high  standing  and 
ability,  assisted  by  a  corps  of  competent  assistants,  who  can  carry 
out  the  work  which  w ill  be  called  for  by  the  people  of  the  State,  for 
merely  its  cost 

It  is  not  the  intention  to  have  this  State  lalxiratory  conflict  with 
the  Natural  Bureau  of  Electrical  Standards  at  Washington,  but  to 
have  it  co  operate  with  it  and  attend  only  to  such  local  matters  in 
the  State  which  can  more  properly  and  conveniently  lie  handled 
within  the  limits  of  the  State. 

An  idea  of  the  importance  and  extent  of  the  interest;,  involved 
can  be  obtained  from  the  following  statement  of  the  capitalization 
of  corporations  in  New  York  State  engaged  in  business  involving 
the  use  of  electricity  : 

(a)  Electric   railroads,  electric  light  and 
power  stations,  telegraph  ami  tele 

phone  companies   St.jfij/n 5.505, 

(f>)  Companies  engaged  in  the  manufacture 

of  electrical  apparatus   21^074/105 


Total    $i,iijso,_i;i/0..*rO 

In  the  present  status  of  the  distribution  of  electrical  energy  dis- 
putes arise,  among  other  causes,  from  the  following: 

1)  From  mutual  induction,  static  or  magnetic,  between  inde- 
pendent circuits,  especially  between  circuits  carrying  large  currents 
or  high  potentials  and  circuits  used  for  the  transmission  of  intelli- 
gence, such  as  telephone,  telegraph,  fire  alarm,  railway  block  sig- 
nals, etc. 
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(a)  Accidents  to  life  resulting  from  conditions  frequently  not 
clearly  understood  at  the  time  of  accident,  such  as  crossing  of 
circuits,  failure  of  insulation,  etc.;  also  from  insufficient  warning 
notices  on  circuits  of  dangerous  potential. 

(3)  Between  producers  of  electrical  energy  and  public  consumers, 
such  as  municipalities  in  street  lighting  contracts,  involving  the 
quantity  of  light  supplied,  the  trouble  arising  from  lack  of  officially 
standardized  photometric  methods. 

(4)  Between  producers  of  electrical  energy  and  public  and  pri- 
vate consumers  on  the  quantity  of  current  or  energy  supplied,  re- 
sulting from  inaccuracy  of  meters  or  methods  of  measurement. 

(5)  From  electrolysis  in  railway  and  other  grounded  systems. 

(6)  From  risk  and  damage  to  property  from  fire  caused  by  de- 
fective insulation  of  circuits. 

(")  Between  producers  and  consumers  of  electrical  energy  and 
fire  insurance  underwriters  on  methods  of  installation. 

(8)  Between  independent  interests  having  adjacent  distributing 
circuits  under  ground  from  damage  caused  by  heat  in  short  cir- 
cuits in  conduits  and  subways. 

(9)  From  damage  caused  by  explosions  in  subways  and  con- 
duits. 

10)  Between  manufacturers  of  electrical  apparatus  and  pur- 
chasers on  guarantees  for  electrical  performance. 

(11)  Between  producers  of  electrical  energy  and  municipalities 
on  the  subject  of  transmission  voltage  of  overhead  circuits. 

(  12)  Between  the  producers  of  electrical  energy  and  the  general 
public  in  cases  of  rights  of  way  for  very  high  voltage  transmission 
lines  where  danger  to  life  and  property  is  claimed. 

(tj)  Between  the  general  public  and  manufacturers  of  electro- 
chemical product!  where  destructive  fumes  and  gases  are  claimed  to 
be  set  free  in  the  process  of  manufacture. 

(14)  Many  other  cases  which  will  undoubtedly  arise  as  the  art 
advances,  such  as  interference  in  wireless  messages. 

At  present  all  such  disputes,  when  brought  to  issue,  arc  settled 
by  the  courts,  the  decisions  being  based  largely  upon  expert  testi- 
mony given  by  those  who  may  or  may  not  state  with  accuracy 
the  facts  involved.  For  such  expert  testimony  large  fees  are  re- 
quired, which  add  greatly  to  the  cost  of  settlement,  and  this  ob- 
tains even  in  cases  of  the  most  simple  and  obvious  decision.  No 
authority  exists  which  can  lie  recognized  by  the  courts  as  official, 
nor  any  institution  where  the  points  involved  in  such  disputes  could 
in  many  cases  be  made  the  subjects  of  actual  demonstration  by 
experiment. 

The  commissioners,  whose  names  are  given  above,  are  now, 
under  the  authority  of  the  act  quoted,  engaged  in  organizing  the 
department,  and  have  issued  a  general  invitation  to  all  interested 
for  their  opinion  upon  the  proposed  institution,  as  to  its  scope, 
organization,  equipment  or  location.  Communications  can  be  ad- 
dressed to  the  State  Electrical  Laboratory  Commission,  State  En- 
gineer's olhce,  Albany,  N  Y.,  or  personally  by  Idler  or  interview 
with  one  of  the  commissioners. 

♦  ♦• 

Converting  Steam  Road  to  Electric  System 


The  Tennis  Company,  of  Cincinnati,  has  undertaken  the 
work  of  converting  the  Cincinnati,  Georgetown  &  Portsmouth 
Railway  into  an  electric  system.  This  road  is  at  present  a  narrow 
gage  steam  railway,  and  has  been  operated  as  such  ior  about 
twenty  years,  and  extends  from  Carrel  Street,  Cincinnati,  where 
it  connects  with  the  Pennsylvania  Railroad  Company,  to  George- 
town, the  county  seat  of  Brown  County,  a  distance  of  42  miles, 
including  a  branch  of  about  I  mile  from  a  point  near  Cincinnati 
to  California,  where  the  new  city  water  works  arc  being  con- 
structed This  branch  line  has  recently  been  extended  to  Coney- 
Island,  a  distance  of  about  1)4  miles,  and  in  connection  with  that 
part  of  the  main  line,  between  the  junction  point  and  Carrel  Street, 
has  been  electrified  and  is  now  being  operated  as  an  electric  rail- 
way by  means  of  an  extra  rail  laid,  so  that  one  of  the  narrow  gage 
rails  and  this  extra  rail  constitutes  the  track  for  the  electric  cars 

The  power  house  is  located  at  Olive  Branch,  a  point  15  miles 
irom  Carrel  Street,  and  is  being  equipped  with  six  250-hp  Cahall 
boilers,  two  600-kw  Wcstinghousc  alternating  generators,  direct- 
connected  to  two  915-hp  Hamilton-Corliss  engines  The  plant 
will  be  compound  condensing.  Three  sub-stations  will  be  located 
on  the  line  in  addition  to  one  at  the  main  power  station.  The 
road  has  been  and  will  continue  lo  do  freight  as  well  as  passenger 
business,  operating  when  completed  as  a  standard  gage  electric 
line  instead  of  a  narrow  gage  steam  line. 

The  main  line  will  be  equipped  with  ten  50-ft.  passenger  cars  in 
addition  to  those  operated  on  the  Coney  Island  line,  which  are 
40  ft.  in  length.  The  latter  cars  will  run  direct  to  the  center  of 
Cincinnati  over  the  Cincinnati  Traction  Company's  line.  The 
company  has  also  decided  to  build  several  branches. 
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Financial  Report  of  the  Glasgow  Corporation  Tramways  manifestly  too  small.  This  showing  is  in  face  of  the  fact  that  no 

— —  private  corporation  could  raise  money  on  bonds  or  dclienturcs  as 
The  report  for  the  year  ending  May  31,  1902,  of  the  Glasgow  cheaply  as  the  Tramways  Department  can  borrow  of  the  City 
Tramways,  the  largest  municipal  tramway  system  in  Great  Britain,  and  there  is  no  Board  of  Directors  to  pay,  whose  services  would 
is  meeting  with  considerable  adverse  comment  in  that  country,  perhaps  lie  more  valuable  than  those  of  an  unpaid,  however  Zeal- 
and it  is  claimed  that  the  results  secured  are  not  so  successful  as  •*•«.  committee  of  the  Town  Council,  but  whose  fees,  at  any  rate, 
some  of  the  advocates  of  municipal  enterprise  would  have  the  should  be  placed  in  the  balance  when  weighing  the  comparative 
public  believe.  The  Glasgow  Herald,  for  example,  states  that  advantages  of  private  and  municipal  enterprise.  In  conclusion, 
while  the  report  apparently  shows  a  large  profit  for  the  enter  the  Herald  states  that  the  citizens  of  Glasgow  must  disabuse 
prise,  these  'profits,"  if  analyzed,  will  be  found  entirely  imaginary.  their  minds  of  the  idea  that  the  corporation  tramways  are  a 
The  reasoning  upon  which  this  deduction  is  based  follows:  highly  remunerative  undertaking. 
The  revenue  for  the  year  ending  May  31  last,  according  to  the 

accounts,  was   £614,4:3  4s.   nd..  the  working  expenses  were  

£405,103  os.  7d.,  and  the  "gross  balance"  is  £209.310  4s.  4d   This  -j       F„_,U:«-  ;„  IT,„«ac  r;*= 

.>  the  first  year  of  operation  entirely  by  electric  tract  ion,  or  prac-  NtW  ¥r™ht*  tn  K*ns«  City 

tically  so,  for  only  £30,680  was  earned  by  the  few  horse  cars  kept   

running,  and  the  working  expenses  of  the  horse  traction  were  The  new  franchise  ordinance  of  the  Metropolitan  Street  Railway 
i754  m  excess  of  the  receipts.  In  the  year  ending  May  31.  1901,  Company,  of  Kansas  City.  Mo.,  passed  by  the  City  Council  on 
the  revenue  from  both  horse  and  electric  traction  was  £489.4'-)  i„|v  J?  1]as  lK.cn  signvA  hy  ,he  Mayor  and  jt>  acceptance  by  the 
8s.  7d  .  the  working  expenses  were  £401.831*  14s.  Hd..  and  the  company  has  l„en  filed  with  the  city  authorities  The  ordinance 
'gross  balance  was  £87.629  Us.  lid.  From  this  years  "gross  proVi<ics  that  the  company  and  its  snbsidary  organizations  shall, 
balance  certain  deductions  are  made  in  the  report,  viz.:  £5057  beginning  June  I,  1002,  and  so  long  a,  they  operate  under  existing 
.ts.  tod.  for  the  use  of  the  Govan  tramways,  £54.283  17s  tod.  for  franchises,  set  aside  each  year  8  per  cent  of  the  gross  car  and 
interest.  £36.974  15s.  gd.  for  sinking  fund,  and  £12.500  for  pay-  trac|(  earnings,  and,  having  paid  therefrom  all  State,  county  and 
mcnt  to  the  Common  Good  by  way  of  street  rental.  When  these  cjty.  5Chool  and  municipal  taxes  and  licenses,  shall  turn  over  any 
deductions  arc  made  there  remains  a  sum  of  £100405  6s  nd.  balance  of  said  8  per  cenl  to  the  city.  This  provision,  it  is  be- 
which  is  transferred  to  the  General  Reserve  Fund,  an.l  which.  iiCVed  in  Kansas  City,  will  increase  immediately  the  amount  to  be 
therefore,  the  public  will  believe  to  be  net  profit.  It  is  nothing  I)aj,j  to  ,|„.  cjtv  By  $100,000  yearly.  For  the  concessions  of  the  com- 
of  the  sort,  as  shall  presently  be  shown.  pany  the  cilv  grams  franchises  covering  substantially  all  of  the  city 
The  payment  to  the  Commissioners  of  Govan  oi  £5057  1*  for  not  now  covered  by  the  street  railway  company.  The  company 
the  use  of  4%  miles  of  track,  equal  to  £1.1  rod  per  mile,  while  that  agrees  to  equip  with  electricity  its  remaining  cable  lines  and  1o 
to  the  Common  Good  for  the  use  of  41  miles  of  street  within  the  makc  various  specified  extension  within  a  given  time.  Provision  is 
"lindanes  is  only  £12.500,  or  £300  per  mile.  If  the  aiso  ma,|t.  Ior  universal  transfers,  but  there  is  a  clause  which  pro- 
rate had  been  paid  for  this  track  as  in  Govan,  and  this  would  vj)U.s  a(,ain„  "looping"  transfers, 
have  been  required  of  a  private  corporation,  the  amount  would 

have  been  £48.790  instead  of  £12.500    Accepting,  however,  the  _                ~S7~„  **t   „  ~~„   .  , 

report  as  it  is,  we  will  take  up  the  General  Reserve  Fund,  which.  Changes  in  Dick,  Kerr  &  Co.,  Ltd,  of  London 

the  criticism  of  the  report  claims,  has  been  applied  in  liquidation   

of  payments  that  ought  to  have  appeared  in  the  general  balance         ,        ,,         ■  „  «  .  ,  . 

sheet.  The  General  Reserve  Fund  at  May  31.  100..  Hood  at  According  folate  English  advices .Dick,  Kert •&  Cn ,  oi  London, 
£183.428  6s.  iod..  and.  augmented  by  the  transfer  of  the  above  *h"  1,avc  U'\ '  >,,mc  l"m  *''*  «-•"'"«  a8«"s  <°r  an«  ^gc  *harc' 
1 100495  6s.  nd..  it  would  be  £285.925  13s.  9.1  But  f.r.t  of  all  ">  «hc  English  Electric  Manufacturing  Company,  Ltd.,  Of 
from  it  is  taken  £190.000  to  transfer  to  Permanent  Way  Renewal  >'av<"  »"w  ,:ikin  m,'r  whoIc  of  thc  sharcs  tha<  c,m" 
Fund.  from  which  thc  expenditure  during  the  past  three  ftin  ccrn  business  of  Dick.  Kerr  &  O.  has  been  conducted  as  a  pn- 
has  been  £240.560  as.  5d.,  and  in  which  a  balance  now  remains  of  va,c  limited  company  so  far.  its  shares  being  held  almost  entirely  by 
only  £85.544.  In  the  report  it  is  stated  that  this  sum  is  all  thai  «"«nil>ers  of  the  hrm.  1  he  amalgamation  has  been  effected  by 
b  considered  necessary  by  way  of  provision  for  the  renewal  of  the  Mc"r,i  ,),ck'  Kcrr  *  t"  exchanging  £100000  ordinary  shares  for 
irack.  But  it  is  doubtful  whether,  in  view  of  the  heavy  double  ">e  £•»».«»  ■■>  the  English  Electric  Manufacturing  Company,  and 
deck  cars  used  in  Glasgow  and  the  large  amount  .»(  special  work.  """>'  havt'  "Ranged  £145,000  out  of  the  £185.000  preference 
an  expenditure  of  £450  per  mile  of  single  track  per  annum  will  slu,r"  !"  ,hc  company.  1  he  debentures  have  not  yet  been 
be  sufficient  for  upkeep.  To  come  back  to  the  Reserve  Fund  flcalt  Wlih-  but  "  ls  '"tended  to  convert  the  Dick,  Kerr  It  Co.  4  [wr 
however.  After  allocation  of  the  £  190.000  for  payment  of  part  "dentures  to  4!  -•  per  cent,  the  same  as  those  of  the  other  coin- 
renewals  of  the  track,  there  was  nominally  at  the  credit  of  the  l>iin-v'  an''  to  ral*''  ,,lc  Prcfcri'ncc  dividend  to  6  per  cent  all  round. 

fund  a  sum  of  £9.5.92.1  13*.  od.    But  this  is  only  a  t  k  entry  for  T,,c  c;,'",al      n,ck'  Kl'rr  *  £0.  now  figures  at  £840,000,  and  its 

depreciation— cost  of  alteration  of  buildings  to  suit  electric  trac-  l,roms  '"r  ,,,c  la>t  thrcc  -vcars  havc  avc-raK««  °*tr  £60.000.  which  is 

tion.  the  loss  on  last  dispersal  sales  of  horses,  and  so  forth,  are  *«»ici«ll  to  pay  the  increased  interest  on  the  preference  stock  and 

taken  out  of  this  fund  instead  of  out  of  the  reputed  "gross  bal  debenture*  in  the  two  concerns,  and  also  give  a  10  per  cenl  dividend 

ance  "    These  debits  absorb  £95.559  iss  gd  and  leave  only  £  585  lhc  ordinary.   For  the  current  financial  year  the  profits  are  esti- 

.8s  at  the  credit  of  the  General'  Reserve  Fund.    A  recast  of  ihe  mau-,l1 «-"iisiderably  in  excess  of  previous  years.    The  English 

balance  sheet  without  the  cross-entries  through  Reserve  account  F-I«tnc  Manufacturing  Company  has  also  Uen  earning  substantial 

would  then  read  as  follow*:  profits.   If  is  slated  that  during  the  last  eighteen  months  these  have 

RFXEIPTS  heen  *67.ooo.     

r„„s.  prr  sUterocnl                                             M1M1J  4  11  *♦* 

U-  «*Wm  ~*«~                            m.m  »  7  ^  w  ^  (  Kincaid,  Waller,  Manvilk  &  Dawson 

EXPENDITURE   

Oovan  Tnm«*yi                                                   £5.1*7   1  10  ™.m,  *■» 

Interest  on  c.pit.1                                         M.2B  17  l«  The  announcement  has  just  been  made  that  Mr.  Philip  Daw- 

s,nMn«  fund                                                K.974  15  9  son,  thc  well-known  British  electric  traction  engineer,  has  lomed 

CoanM  Good                                             n,!<M  0  0  thc  old-established  firm  of  Messrs.  Kincaid.  Waller  &  Manville. 

Depredation,  ac .  [«r  reacrn  fond  account  ...     Srt.r®  t3  »  consulting  engineers.    The  new  title  of  ibis  firm  will  be  Kincaid. 

 J,C.3M  13  1  Waller,  Manville  &  Dawson,  their  address  being  as  before,  29 

  Great  George  Street.  Westminster.    Mr.  Manville,  one  of  the 

Vet  hatance                                                                  £6,»Mi  11  1  members  of  the  firm,  is  almost  as  well  known  in  America  as  he  is 

Instead,  therefore,  of  a  profit  of  £200.000  from  the  tramways.  in  England,  having  been  connected  with  several  electrical  undcr- 

Ihere  is  less  than  £7000  oul  of  which  shareholders  could  have  got  takings,  among  which  we  may  mention  the  Massena  Power  Trans- 

any  dividend  after  payment  of  debenture  charges.    Had  the  De-  mission  in  New  York  Stale,  and  the  Buenos  Ayres  Tramways  in 

putmenl  to  pay  rental,  such  as  a  company  would  havc  to  do.  in  South  America,  which  was  recently  desenbed  in  our  columns, 

stead  of  a  trifle  of  £12.500  to  thc  Common  Good,  there  would  Mr.  Dawson  has  also  made  several  visits  to  America,  and  has  made 

have  been  a  dead  loss  of  over  £40.000    This  is  assuming  that  a  special  study  oi  American  methods.   He  is  also  widely  known  as 

enough  has  been  written  off  for  depreciation  in  every  direction.  a  writer  on  technical  subjects  and  as  the  editor  ot  "Dawson's 

which,  however,  is  assuming  loo  much.    The  track  depreciation  Engineering  and  Electric  Traction  Pocket  Boole"    He  will  bring 

has  already  been  referred  to.   The  depreciation  written  off  for  to  the  company  a  ripe  experience  in  traction  matters  and  power 

cars  is  £22.541  on  a  total  value  of  £296.355,  while  that  on  electric  transmission,  of  which  two  particular  branches  of  the  electrical 

is  £  14.690  on  a  total  capital  outlay  of  £466,596,  both  profession  he  has  made  a  special  study. 
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The  Improved  Automotoneer 


The  advantages  of  the  proper  manipulation  of  the  controller 
handle  in  Marling  so  as  to  present  the  enormous  waste  of  power  in 
the  rheostats  have  heen  admitted  for  a  long  time,  and  a  numher 
of  devices  have  been  introduced  to  compel  the  motorman  to  move 
bin  handle  at  the  proper  speed  only.  Among  them  the  one  which 
is  probably  best  known  is  the  ''Automotoneer."  which  was  invented 
by  George  M,  Knox,  fomerly  of  the  Chicago  City  Railway  Com- 
pany, and  is  now  offered  in  a  perfected  form  by  the  Garton-Danicl* 
Company,  of  Keokuk.  Ia.  In  the  development  of  this  device  the 
(iarlon- Daniels  Company. has  spent  the  past  three  year*  bringing 
out,  at  a  great  expense,  several  models,  that,  while  they  would  do 
the  work,  were  not  all  that  could  Ik'  desired  from  an  operating 
standpoint.  The  present  model,  however,  has  heen  in  use  in  dif- 
ferent part*  of  the  country  for  the  past  seven  months,  and  the 


expense  of  the  power  but  also  lengthens  the  life  of  the  motor  in 
proportion  to  the  reduction  of  the  amount  of  work  required  of  them, 
which  in  the  course  of  a  year  will  result  in  a  large  saving  for  motor 
repairs    The  proper  amount  of  current  will  reduce  the  risk  of  per 
sonal  injury  by  the  sudden  starting  and  jerking  of  the  car. 

Fig  .1  sImw*  a  standard  G.-E.  type  K-IO  controller  fitted  with  the 
automotoneer.  The  device  is  entirely  concealed  when  the  controller 
is  closed.  The  same  device  may  he  used  on  types  K-2.  K-4.  K-5. 
K-7,  K-K.  K-o.  K-to,  K-11  and  K-ll  controllers-  Other  t>|»es  now 
being  perfected. 



Employees'  Rooms  at  Rochester 

The  new  quarters,  of  the  employees  of  the  Rochester  Railway 
Company  were  formally  presented  to  the  men  on  the  afternoon  of 


FIG.  I. — WHEEL  AM)  REGULATOR 


FIG  a—  BOTfOM  VIEW  OF  REGULATOR     FIG.  J— DEVICE  APPLIED  TO  CONTROLLER 


manufacturers  state  thai  there  i*  yet  to  Ik-  received  a  single  com- 
plaint about  il. 

The  device  consist*  of  the  wheel  and  regulator  shown  in  rig.  I. 
The  wheel  ha*  a  zig-zag  groove  in  its  periphery.  a>  shown,  with 
suitable  ratchet  teeth  for  engaging  the  dog  of  the  regulator,  which 
rides  in  the  groove*  a*  shown.  Hie  regulator  consi*t*  of  the  dog. 
or  pawl,  mounted  on  a  pivoted  lever,  which  is  fastened  to  the  hack 
of  the  controller  ca*ting.  The  outer  end  of  this  lever  engages  a 
piston  working  in  the  cylinder  of  the  dash-pot.  This  piston  has  a 
long  bearing  surface,  and  is  provided  with  ao  adjusting  v;il\ e 
regulate  its  movement,  as  well  as  a  release-valve  to  permit  ca*y 

operation.  , 

When  the  controller  is  oper  jtcd,  the  wheel,  ljeing  attached  to  the 
shaft  in  place  of  the  usual  star  wheel,  rotates,  and  the  inclined 
surface  of  the  slot  raises  the  pawl  and  lever  which  in  turn  raise* 
the  piston  in  the  dash-pot.  The  pawl  then  strikes  the  ratchet  stop* 
which  are  far  enough  l>ack  of  the  vertical  portion*  to  allow  the  pawl 
to  drop  when  the  pressure  is  relieved  upon  the  controller  handle, 
to  the  bottom  of  the  groove,  so  that  the  upper  edge  of  the  pawl 
clears  the  bottom  of  the  ratchet  stops,  when  another  notch  may  lie 
taken.  The  adjustment  of  the  piston-valve  determine*  the  speed  of 
the  pawl  in  its  downward  movement,  and  regulates  the  operation  of 
the  controller.  _  , 

The  wear  on  the  moving  part*  is  reduced  to  a  minimum.  The 
piston  has  no  strain  on  il.  simply  rising  and  falling  in  a  vertical 
I  waring.  The  pawl  is  casc-'iardcncd  and  shows  practically  no  wear 
after  continued  use.  Il  is  held  in  the  groove  by  a  coiled  spring,  and 
its  hack  edge  beveled  so  mat  when  I  lie  wheel  is  reversed,  in  order 
lo  throw  off  the  current,  the  pawl  slides  back  against  the  tension 
of  the  coil-spring,  thus  permitting  a  ready  and  sure  return  of  the 
handle  to  the  "off"  position. 

Fig  2  shows  a  bottom  view  of  the  regulator,  and  it  will  be  noted 
that  the  thrust  against  the  pawl  is  taken  up  by  the  regulator  casting, 
and  does  not  bind  or  bring  ai.y  strain  on  the  dash-pot  piston,  which 
rides  perfectly  free  on  the  outer  end  of  the  lever.  The  dash-pot  is 
lubricated  with  dry  powdered  graphite  only,  and  each  device  is 
sufficiently  lubricated  when  sent  out  for  at  least  one  year's  service. 

In  action  the  automotoneer  requires  the  motorman  10  stop  on 
each  point  of  the  controller  for  a  predetermined  time.  This  time 
element  may  tie  adjusted  so  that  it  is  impossible  to  turn  on  the  full 
power  in  less  than  fne  seconds,  seven  seconds,  ten  seconds,  or  a* 
desired 

The  ideal  acceleration  is  as  rapid  as  can  be  attained  without  the 
slipping  of  the  car  wheels,  and  considering  this  feature  il  has  been 
found  thai  on  an  average  track  a  ten-second  start  is  ideal. 

Taking  ibi*  as  a  basis  and  a  four-second  start  as  the  average 
method  employed  by  a  careless  motorman.  it  has  been  estimated 
that  a  saving  of  aliout  45  per  cent  of  the  power  Used  iti  starting  or 
20  per  cent  of  the  total  power  can  be  secured  on  a  line  making 
many  start*  and  stops.  The  correct  and  economical  application  of 
the  current  to  the  motor  car  not  only  work*  a  large  saving  in  the 


Aug.  4.  In  the  evening  there  was  an  entertainment,  attended  by- 
some  .ISO  of  the  men  a;?d  their  families,  and  addresses  were  made  by 
Rev.  J,  l.yon  Caughey,  Vice-President  and  General  Manager  T.  J. 
Nicholl,  of  the  company  ;  Assistant  Manager  K.  E.  Danforth,  of  the 
company;  John  F.  Dinkey,  auditor  and  treasurer  01  the  Buffalo, 
Rochester  &  Pittsburgh  Railroad:  J.  M.  Dudley,  who  i*  in  charge 
of  the  association  rooms  of  the  employees  of  the  Brooklyn  Rapid 
Transit;  William  C.  Monlignani.  who  will  supervise  the  work  in 
Rochcstc. ,  and  several  ethers.  As  in  Brooklyn,  the  local  branch 
of  the  Young  Men's  Christian  Association  has  become  interested 
in  the  work  of  the  street  railway  men,  but  it  is  not  necessary  to 
liecome  a  member  of  the  Young  Men's  Christian  Association  in 
order  to  enjoy  the  Advantage*  of  the  rooms.  Additional  privileges, 
however,  are  gained  by  becoming  a  member  of  the  Young  Men 'l 
Christian  Association.  Every  convenience  that  is  provided  in  the 
well-appointed  club  is  to  be  had  by  the  employees  at  their  rooms. 
A  three-months  membership  ticket  was  presented  to  all  employees 
of  (he  company.  Mr.  Monlignani.  who  v.  ill  have  charge  in  Roches- 
ter, came  from  Montreal,  where  he  was  secretary  of  the  Young 
Men's  Christian  Association  railroad  branch  of  the  Grand  Trunk 
*v  stem. 


More  Injunctions  at  Cleveland 

The  Supreme  Court  lied  up  ihe  City  Council  of  Cleveland  on 
Aug.  15  by  granting  an  injunction  asked  for  by  the  attorneys  of 
ihe  Cleveland  City  Railway  Company  and  ihe  Cleveland  Electric 
Railway  Company. 

The  Council  was  some  time  ago  about  to  pass  a  J-cent  fare  fran 
close  ordinance  when  an  injunction  stopped  il.  The  Circuit  Court 
dissolved  the  injunction, but  the  opposition  carried  it  to  the  Supreme 
Court,  and  that  body  has  continued  Ihe  injunction  until  a  full 
bearing  can  he  given  the  matter.  If  the  Supreme  Court  sees  fit 
11  can  hold  the  case  until  next  spring.  This  means  that  j-cent  fare 
in  Cleveland  is  blocked,  perhaps  for  a  long  time,  as  the  Legislature 
in  special  session  may  remove  franchise-granting  powers  from  the 
present  Council. 

Progress  on  the  Levis  County  Railway 

The  Levis  County  Railway  Company,  Levis,  Can.,  has  ap- 
pointed the  Morris  Electric  Company  purchasing  agent  lor  all  of 
its  American  supplies.  Levis  is  a  small  town  directly  across  the 
St.  Lawrence  River  from  Quebec,  and  the  railway  is  the  beginning 
of  what  promises  to  he  an  important  system.  The  general  man- 
ager of  the  Levis  County  Rcilway  Company  is  G.  U.  G.  Holman 
Work  has  been  carried  on  rapidly  on  the  new  system  and  inclined 
railway  which  will  be  operated  in  connection  with  it,  and  the  line 
will  probably  be  opened  within  a  few  weeks. 
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An  Offer  of  Bonds 

The  United  Static  Mortgage  &  Tr Company,  of  New  York,  is 
offering  for  wile  an  issue  of  $1,000,000  4  per  cent  5-20  year  first 
mortgage  trust  gold  bonds.  Thee  Imiids  arc  specifically  secured 
I >>•  a  deposit  with  the  Guaranty  I  rust  Company,  of  New  York,  of 
$1,000,000  of  first  mortgage-  on  improved  real  estate  in  the  principal 
cities  of  the  United  State,  valued  at  $2,648,960,  having  a  gross  111 
come  of  $265,273.  and  a  net  income  of  $178,372,  as  against  the  4  P"' 
cent  charge  on  the  above  bonds  of  $40,000.  In  addition  to  tin- 
security  these  bonds,  together  with  the  company's  deposits,  arc  a 
direct  obligation  against  all  of  the  company's  assets,  amounting  t" 
over  $34000,000.  The  care  with  which  the  company's  mortgage  in- 
vestments have  been  made  is  evidenced  by  the  record  of  the  past 
»even  years,  during  which  over  $13,000,000  have  been  invested,  and 
no  real  estate  is  now  owned  by  the  company. 



Street  Railway  Patents 

I'NITEIi  STATES  PATENTS  ISSIEI>  ALU  II.  I1WC. 

I  This  department  is  conducted  by  VV.  A  Rosenlianm,  patent  at- 
torney. Room  No.  1203-7  Nassau- Bcckman  Building,  New  York  ] 

TO&Aigi  Beam  for  Railroad  Track  Foundations;  l_  K  West. 
Cincinnati,  Ohio.  App.  filed  Dec.  14,  toot.  A  longitudinal  track 
beam  surrounding  the  sides  and  bottom  of  a  rail  and  composed  of 
asphalt,  coal-tar  or  other  bituminous  products  mixed  with  sand, 
crushed  stone  and  like  material. 


PATENT  NO.  706,67a 


706.608.  Switch  Throwing  Device;  T.  J.  Kent.  Pittsburgh.  Pa. 
App  filed  March  4,  1002.  Details  of  a  switch  mechanism  opcratahlc 
from  the  platform  of  a  moving  car. 

706,672.  Car  Brake;  R.  K.  Lockwood,  Chicago,  III.  App.  filed 
April  3.  1902.  A  friction  mechanism  which  may  be  brought  into 
contact  with  the  periphery  of  the  car  wheel,  sets  the  brake-shoo. 

700.815.  Hose  Bridge;  G  H.  Frazier,  J.  \Y.  Wagner  and  H.  G. 
Iscrbcrg.  Dennison,  Ohio.  App.  filed  March  3,  1002.  Details  of  an 
arc- shaped  structure  to  lie  applied  to  car  tracks,  with  an  opening 
for  the  passage  of  fire  hose. 

706.824.  Brake  for  Vehicles;  W.  F.  Hitchcock,  Rochester,  N.  Y. 
App  filed  March  to.  11,00.  A  brake  mechanism  m  which  the  brake- 
shoe  has  an  arc  of  movement  eccentric  to  the  circle  of  the  rim  of 
the  wheel,  so  that  the  friction  of  the  wheel  when  the  brake  is  ap- 
plied will  drag  the  shoe  into  closer  contact  with  the  wheel. 


ML 

PATENT  NO.  706.H24 

70O£50.  Railway  Switch;  C.  Johnston,  Memphis.  Term.  App. 
filed  Jan.  9,  1902.  A  fender  operated  by  a  foot  lever  and  adapted 
when  operated  to  cause  a  discharge  of  sand  to  the  track,  so  that  the 
application  of  the  brakes  will  be  more  effective. 

706.950.  Railway  Switch  ;  C  Johnston,  Memphis,  Tenn.  App. 
filed  May  3,  1002.  Details  of  a  switch  adapted  to  be  operated  from 
the  front  end  of  a  car. 

707,018.  Convertible  Car ;  H.  Romundcr.  Newark.  N.  J.  App 
filed  April  12.  1901.  The  car  body  is  a  metal  skeleton  frame  which 
is  provided  with  grooves  for  sliding  sections,  which  may  be  raised 
and  lowered. 

PERSONAL  MENTION 


MR  J  7..  GEORGE  has  tendered  hi:,  resignation  as  Manager  and 
purchasing  agent  of  the  Vickshurg  Railroad,  Power  &•  Manufactur- 
ing Company,  of  Vickshurg.  Miss.  Mr.  George  has  not  announced 
his  plan*  for  the  future. 


MR.  M.  E.  SATCMWELL  has  resigned  as  superintendent  of  the 
Main  Street  Railway  and  the  Jacksonville  Street  Railway  Com- 
pany, of  Jacksonville,  Fla..  and  Mr.  William  Henry  Tucker,  con- 
nected with  Stone  &  Webster,  of  Boston,  has  been  appointed  as 
successor  to  Mr.  S.itehwell. 

MK.  J.  P.  POTTER,  formerly  superintendent  of  the  western 
division  of  the  Oakland  Transit  Company,  of  Oakland.  Cal.,  has 
been  appointed  superintendent  of  the  entire  system  of  the  com- 
pany. Mr.  Potter  has  been  connected  with  the  street  railways  of 
( >akland  since  the  cars  were  first  placed  in  operation. 

MR.  P.  J.  GREEN,  general  manager  of  the  Dayton,  Springfield 
&  I'rbana  Electric  Railway,  of  Springfield,  Ohio,  has  been  sue 
i-i-i  ill  il  by  Richard  Emery,  who  will  be  general  manager  of  all  the 
Applcyard  syndicate  properties  radiating  from  Columbus.  Mr. 
Green  will  take  charge  of  the  construction  work  for  the  syndicate 

MK.  ().  E.  OI.ESON.  chief  engineer  of  the  power  house  of  the 
Toledo  Traction  Company,  of  Toledo,  Ohio.,  who  recently  resigned 
From  that  company  to  accept  a  position  with  the  Twin  City  Rapid 
Transit  Company,  of  Minneapolis,  was  presented  with  a  fine  dia- 
mond Elks  ring  by  employees  of  the  company  a  few  days  ago.  Mr. 
W.  L,  l-ong  succeeds  Mr.  Oleson  at  Toledo. 

MR  J.  W.  DL'GGAN  has  been  appointed  to  the  position  of 
superintendent  of  rolling  stock  of  the  Worcester  &  Webster  Street 
Railway,  the  Webster  &  Dudley  Street  Railway,  the  Worcester  & 
Connecticut  Eastern  Street  Railway,  and  the  People's  Tramway 
Company,  operating  in  Massachusetts  and  Connecticut.  Mr. 
I >ttgg:in  is  a  street  railway  man  of  seventeen  years'  experience,  anil 
formerly  was  superintendent  of  rolling  stock  of  the  Youngstown  & 
Sharon  Street  Railway,  of  Youngstown.  Ohio. 

PROFESSOR  GEORGE  F.  SEVER,  adjunct  professor  of 
electrical  engineering  at  Columbia  University,  has  been  appointed 
electrical  engineer  ot  the  Department  of  Water  Supply.  Gas  and 
Electricity  of  New  York  City  Professor  Sever  was  last  year 
superintendent  of  electrical  exhibits  at  the  Pan  American  Ex- 
position, and  combines  a  large  amount  of  important  outside  work 
with  his  college  duties.  He  i>  consulting  engineer  for  Wendell  tt 
McDulne.  of  New  York,  and  has  devoted  considerable  attention 
to  the  plans  of  the  road  which  that  well-known  firm  is  construct 
ing  between  Oneonta.  Coopcrstown  and  Richfield  Springs,  N.  Y 

MR.  CHARLES  C.  WINGATE,  formerly  superintendent  of  the 
Ridgcwooil  Avenue  Division  of  the  Brooklyn  Rapid  Transit  Com- 
pany, has  recently  become  connected  with  the  New  York  office  "t 
the  Crocker-Wheeler  Company.  Mr.  Wingatc,  who  is  a  son  of 
General  George  W  Wingate,  formerly  vice-president  of  the  Brook- 
lyn Elevated  Railroad  Company,  has  had  charge  of  the  construction 
of  a  number  of  electric  r.-.ilways,  including  the  Ocean  Electric  Rail 
way  and  the  Rockaway  Electric  Railway  divisions  of  the  Long 
Island  Railway  Company,  and  the  Branford  Electric  Railway,  which 
runs  between  East  Haven  and  Branford,  Conn.,  and  which  is  now 
operated  under  lease  by  the  Fair  Haven  &  Wcstvillc  Railroad  Com 
pany. 

MR  J  W  PERRY,  who  has  ior  a  long  time  represented  the 
H.  W,  Johns  Mam  illc  Company  in  Philadelphia,  has  recently  been 
appointed  head  of  the  electrical  department  of  that  company,  and 
will  hereafter  make  hit  headquarters  in  New  York.  Mr.  Perry  is 
well  know n  in  the  electrical  and  street  railway  field,  particularly  in 
the  Middle  States,  and  has  invented  and  patented  a  number  of  im- 
provements in  electrical  work  He  was  one  of  the  Americans 
who  attended  the  convention  of  the  International  Tramway  Asso- 
ciation in  London  last  July,  and  he  took  the  opportunity  while  in 
Europe  of  making  a  short  trip  on  the  Continent,  where  the  Johns- 
Manville  Company  has  filled  a  considerable  number  of  orders.  Mr. 
I'etry  reported  the  outlook  for  business  in  Europe  as  excellent. 

MR.  F.  A.  BOWTEU.E.  chief  dispatcher  and  acting  train 
master  of  the  Susquehanna  Division  of  the  Delaware  &  Hudson 
Company,  has  been  appointed  superintendent  of  the  Hudson  Valley 
Railway,  of  Warrcnsburg.  N.  Y.  Mr.  Bowtellc  has  been  a  railroad 
,11:111  for  many  years,  and  he  is  well  qualified  for  the  position  to 
which  he  has  just  been  apjiointcd.  Mr.  Bowtellc  was  in  the  employ 
of  the  Delaware  &  Hudson  Company  almost  constantly  since  1870. 
In  1878.  when  the  Delaware  &  Hudson  Company  was  interested  in 
the  Boston.  Hoosac  Tunnel  &  Western  Railway,  Mr.  Bowtellc  was 
transferred  by  the  company  to  the  last  mentioned  road,  filling  ac- 
ceptably the  position  of  train  master  while  the  relation  of  the  two 
companies  continued.  During  the  period  extending  from  1872  to 
1875  Mr.  Bowtellc  filled  an  important  position  in  the  office  of  the 
president  of  the  Baltimore  &  Ohio  Railway.  Until  a  few  years  ago 
the  Susquehanna  Division  was  a  single-track  line  of  196  miles  on 
which  one  hundred  engines  and  thousands  of  cars  were  operated 
with  remarkable  freedom  from  accident. 
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THE  MARKETS 

The  Money  fUrket 

Wai.i.  Srni-1-r.  Aug  jo.  iqOi. 
Money  rates,  as  had  been  fully  expected,  hive  wurked  decidedly 
closer  during  the  week.  I  he  average  rate  for  eall  loans  has  l>ccn 
4!  i  |>er  cent,  with  occasional  advance-.  to  (i  per  cent.  Time  loans 
meanwhile,  have  beCil  marked  BP  to  a  Miff  j  |ier  cent  for  all  dates. 
The  causes  for  this  upward  movement  have  lain  on  the  surface  for 
several  weeks  past,  and  ought  not  to  need  rehearsal  in  tin-*  column. 
With  the  large  gold  exports  at  the  outset  of  the  month  anil  the 
steady  expansion  of  loans,  surplus  reserves  of  the  Clearing  House 
hanks  have  Mink  rapidly,  until  they  now  stand  at  the  scant  total  of 
$7,100,000.  This,  with  one  exception,  is  the  lowest  for  any  cor- 
responding period  in  the  last  ten  years.  To  nil  apisraranecs  out-ot- 
town  hanks,  which  liave  heen  lending  directly  in  the  New  Vork 
market,  withdrew  their  funds  in  anticipation  of  the  active 
autumn  demand  in  their  own  localities.  It  is  also  mute  likely  that 
local  trust  companies  did  the  same,  with  the  idea  of  placing 
their  loans  to  better  advantage  later  on  The  immediate  result 
wa>,  of  course,  to  shift  the  full  force  of  the  In. r rowing  demands 
upon  the  member!  of  the  Clearinghouse  Association,  and  their 
loans  have  consequently  expanded  m  lace  of  heavy  lending  hy 
foreign  hankers  in  the  local  market  I  he  re  i-.  to  be  sure,  IB 
obvious  limit  to  this  sort  of  movement,  for  when  reserves  of  the 
New-  York  Kink*  are  Bearing  exhaustion  and  money  rates  work 
higher,  the  outside  institutions  will  again  appear  as  lenders,  and 
the  substitution  of  their  capital  for  that  <  f  the  local  hanks  will 
allow  the  latter  to  retrench  their  loans  and  correspondingly  reduce 
their  liabilities.  At  the  same  lime  the  offerings  of  foreign  credit, 
which  have  Inch  such  a  feature  during  the  past  week,  will  prohably 
continue.  Hut  it  is  -till  a  matter  of  Ereat  douht  how  far  these 
factors  will  provide  an  offsit  to  the  heavy  demands  for  currency, 
now  close  at  hand  from  the  interior  cities.  At  all  events  money 
rates  are  pretty  certain  to  rule  higher  than  the  present  before  many 
weeks  have  elapsed. 

The  Stock  market 

Fears  of  unfavorable  developments  in  the  money  market  con- 
tinue to  restrict  genuine  business  on  the  Stock  Exchange,  Profes- 
sional traders,  working  for  small  r.rofits.  and  speculative  cliques  of 
greater  or  less  calibre,  have  kept  on  from  time  to  time  with  their 
endeavors  to  hid  tip  various  individual  stocks,  and  they  have  had  a 
fair  measure  of  success.  Hut  if  their  purpose  is  to  lighten  loads 
which  have  become  uncomfortably  heavy  or  to  distribute  holdings 
on  which  paper  profits  have  accrued,  it  is  more  than  doubtful 
whether  they  have  done  much  toward  attaining  the  desired  end. 
The  operations  now  being  witnessed  in  the  market  consist  very 
largely  of  manipulation  in  which  speculative  interests  are  pitted 
against  one  another  in  an  effort  to  secure  the  most  advantage  from 
temporary  fluctuations.  This  manipulation  is  directed  toward  a 
higher  rather  than  a  lower  price  level,  Ix-causc  general  conditions 
are  more  conducive  to  buying  than  to  selling  among  actual  inves- 
tors. There  is  no  change  in  the  main  aspects  of  the  outside 
situation  from  what  have  been  noted  for  several  weeks  past. 
With  the  exception  of  the  problems  awaiting  solution  in  the  money- 
market,  everything  is  calculated  to  inspire  confidence  among  holders 
of  securities  Nothing  now  can  happen  to  seriously  hurt  the  grain 
crops:  we  arc  unquestionably  on  the  eve  of  one  of  the  greatest 
harvests  the  country  has  ever  known.  What  this  means  for  future 
ruilroad  earnings,  fur  general  business,  and  for  corporation  divi- 
dends, is  something  which  may  In-  left  to  the  imagination  of  the 
average  observer.  Yet  even  in  the  midst  of  this  brilliant  prospect 
the  question  must  constantly  arise,  how  far  the  very  high  range  of 
prices  has  discounted  this  prospective  prosperity.  Evidently  apart 
from  the  uncertainty  of  the  BMBe*  position,  and  any  adverse  effects 
upon  the  speculation  that  it  may  have  later  on.  the  present  market 
is  one  where  careful  discrimination  must  lK-  exercised  between 
stocks  which  arc  relatively  high,  and  therefore  are  in  the  danger 
rone,  ami  st.,ck*  which  are  relatively  low.  and  have  reasonable 
probabilities  of  further  advance. 

The  li>cal  traction  group  has  not  been  at  all  conspicuous  in  the 
week's  general  dealings.  Metropolitan  and  Brooklyn  Rapid  Transit 
have  been  left  pretty  much  to  themselves,  and  have  followed  the 
usual  course  of  neglected  securities  in  a  highly  speculative  market. 
On  the  other  hand  Manhattan  seems  to  have  been  quietly  but  per- 
sistently bought  ever  since  the  troubles  with  the  company's  em- 
ployees were  amicably  settled. 


All  the  NCUrttiei  interested  in  one  way  or  another  with  the  re- 
cent Philadelphia  trolley  combination  have  reached  new  high- 
record  pi  in  s  during  the  w  eek.  Union  Traction  sold  up  to  48' j, 
and  Philadelphia  Rapid  Transit  to  14111,  while  Kairmount  Park 
Transportation,  which  rumor  has  associated  with  the  "deal."  went 
up  to  14.  A  movement  similar  to  that  in  Park  Transportation  was 
inaugurated  in  the  securities  of  another  outlying  Philadelphia 
company,  the  Huntingdon  &  Broad  Top,  the  common  stock 
rising  sharply  from  28  to  32,  and  the  preferred  gaining  2  points 
to  si)  How  (ar  tlu-re  is  any  genuine  basis  for  the  advance  in  the 
suburban  line  shares  is  still  very  doubtful.  Nothing  but  denials 
have  so  far  issued  from  official  sources,  and  it  is  natural,  there- 
fore, that  suspicion  should  have  been  aroused  lest  the  rise  was 
simply  a  shrewd  ptece  of  speculation  conducted  on  rumors  which 
sound  plausible.  The  one  thing  certain  it  that  the  earnings  of 
the  Park  Transportation  line  would  not  justify  a  purchasing  syndi- 
cate in  [laying  anything  al-ovc  present  quotations  for  the  stock. 
Other  sales  of  the  week  comprise  American  Railways  at  an  ad- 
vance to  50— the  highest  on  record -Railways  General  bid  up 
Iron  4I4  to  5fil  Philadelphia  Traction  at  OU'i.  Consolidated 
Traction,  of  New  Jersey,  at  ny'i;  United  Traction,  of  Pittsburgh, 
preferred,  at  52.  and  Rochester  Railway,  common,  at  67.  In 
bonds.  Electric  People's  Traction  4s  advanced  to  ou"'».  Union 
Traction,  of  Indiana.  Js  sold  at  toj'i ;  Consolidate  d,  of  New 
Jersey.  59  at  ill,  Indianapolis  Railway  4s  al  871  j.  United  Traction, 
of  Pittsburgh,  cs  at  117.  and  United  Railways  4s  at  87 

Chicago  securities  have  merely  i:epl  steady  during  the  week, 
displaying  m>  particular  feature,  and  not  footing  up  much  of  a 
total  in  actual  transactions  Union  Traction  held  firm  on  light 
trailing  around  in'S.  and  50  shares  of  City  Railway  sold  at  Jib. 
West  Chicago  was  steady  at  05.  Metropolitan  Elevated,  pre- 
ferred, selling  cx-dtvidend  rose  a  point  from  8g  to  go.  Lake 
Street  was  firmer  at  IO-H  with  a  few  sales  at  11.  and  one  or  two 
small  lots  of  South  Side  sold  at  110.  Nothing  was  done  in  the 
Northwestern  Elevated  stocks.  Officials  of  the  road  now  say  that 
no  new  developments  in  the  way  ol  extensions  will  occur  before 
the  end  of  September.  Metropolitan  earnings  for  August,  it  is 
said,  will  show  increase  of  20  per  cent  over  last  year,  and 
Northwestern  earnings  a  gain  of  15  per  cent.  The  Metropolitan 
expects  to  derive  considerable  benefit  from  the  new  Aurora- 
Wheaton  electric  line,  which  was  opened  for  business  last  week 

Other  Traction  Securities 

It  has  been  another  featureless  week  in  the  Boston  market 
Boston  Elevated,  on  scattered  sales,  declined  lo  150.  which  is  the 
lowest  of  the  year.  West  End  was  weak,  in  sympathy,  at  <)4.  and 
Massachusetts  Electric,  on  tight  trading,  held  its  own  at  4P'/i-  In 
Baltimore  the  United  Railway  issues  were  strong,  especially  the 
general  mortgage  4s.  which  went  up  to  <j8' , — the  highest  of  the 
season.  The  incomes  were  dealt  in  moderately  at  70*4.  and  the 
stock  at  l&  Nashville  Railway  certificates  were  comparatively 
inactive  but  strong,  at  an  advance  from  74r-i  to  76,  The  stock  rose 
sympathetically  from  5?*  to  jth.  Among  the  other  sales  of  the 
week  in  Baltimore  may  be  noted  Knoxville  Railway  5s  at  lot, 
United  Traction,  of  Pittsburgh,  5s  at  116!*.  Atlanta  Railway  5s  al 
■  ofi'  ,.  City  Passenger  4'..,  at  104';.  Norfolk  Railway  &  Lighting 
;s  at  95  to  OS1  ...  and  Charleston  Consolidated  Electric  55  at  04'  x. 
No  further  change  is  recorded  in  North  Jersey  Traction,  the  com- 
mon being  quotably  unchanged  at  M'  -■■  and  the  bonds  at  85.  New 
Orleans  securities  have  been  active  and  strong  in  their  local  market, 
selling  up  to  18.  Traction  sales  on  the  Cleveland  Stock  Exchange- 
last  vve.k  numbered  .tio?  shares,  a  gain  of  several  hundred  shares 
over  the  previous  week.  Cincinnati.  Dayton  &  Toledo  continues  10 
bold  the  center  of  the  stage,  sales  numbering  1060  shares,  at  price* 
ranging  from  to  27' I  last  sale  at  the  high  figure  Northern 
Ohio  Traction  continues  strong,  the  common  at  45  for  515  shares 
and  the  preferred  bio  shares  at  go  and  91.  Lake  Shore  Electric 
dropped  from  the  week  previous.  The  total  sales  were  430,  at  from 
to  to  17'  ; :  last  w  eek  the  stock  went  as  high  as  10' ,.  Western  Ohio 
s..!d  tor  250  shares  at  24'-;  to  2$Vt.  Only  one  sale  was  made  in 
Detroit  United,  too  shares  at  861  j.  three  quarters  below  previous 
sales.  Big  Ce.nsolidated  was  strong,  but  there  is  little  on  the 
market.  A  small  block  was  take-n  at  8614.  Monday  Northern  Ohio 
common  took  a  remarkable  jump,  probably  as  the  result  of  the 
report  that  the  company  is  to  be  reorganized  on  a  basis  profitable  to 
stockholders.   The  first  sale  was  at  45,  and  it  increased  steadily  to 
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51 ;  sales  were  all  in  small  lots,  the  total  numbering  only  about 
150  shares.  The  preferred  was  strong  at  91,  about  JOO  shares 
srllinic.  A  small  block  of  Cleveland,  Elyria  it  Western  went  at  70 
winch  is  considerably  below  last  sales.  Big  Consolidated  advanced 
to  87  for  a  small  lot. 


The  following  table  show*  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week: 

Clp.naj  mt 
Aug.  12   Aug.  lb 

American  Railways  Company   ju 

button  Elevated    ltdvi 

Brooklyn  R.  T   t*)| 

Chicago  Cllr    21V 

Chicago  Union  Tr.  (common*    Ji', 

Union  It.  (prelerrcd)    4* 


if* 


Columbus  (common)   St 

Columbus  (preferred)   107 

Consolidated  Traction  of  N.  )   71(4 

<  onsolidated  Traction  o(  N.  J.  5s   lit 

Detroit  United    «&, 

Electric  fcoplc't  Traction  ||-rul»dclpliuO  4s   »!H» 

Klgin,  Aurora  &  Southern    10 

Indianapolis  Street  Railway  4i  

Lake  Street  Elevated    l«a, 

Manhattan  Railway    134 

Elcc.  Cot.  (common)    41 

Cos.  (preferred  I    »7»» 

Metropolitan  Elevated,  Chicago  (common)   3D}, 

Metropolitan  Elevated,  Chicago   Mi, 

Metropolitan  Street    HHi 

.North  American   '.   1^1 

Northern  Ohio  Traction,  (common)    4m 

Northern  Ohio  Traction  (preferred)    W 

North  Jersey    3514 

Northwestern  Elevated,  Chicago  (common)   SCfe 

Philadelphia  Rapid  Transit    14 

Philadelphia  Traction  

St.  Louis  Transit  Co.  (common)  ,   Zl\ 

South  Side  Elevated  (Chicago)    112 

Southern  Ohio  Traction   7I£ 

Syracu»e  Rapid  Transit    30 

Syracuse  Kapid  Tran.it  (piclrrred)    74 

Third  Avenue  ,   jju 

Toledo  Railway  cs  Light   X'i, 

Twin  City,  Minneapolis  icsunmon)    125 

I  nited  Railways,  St,  Louis  (preferred)    •>» 

t'niied  Railways,  St.  Louis,  4>     S7V, 

1'n.on  Traction  (Philadelphia)    471, 

Western  Ohio  Railway   

New  Oilcans  Railway,  (common)   

New  Orleans  Railways  (prelerred)    JJlj 

•  Ex  dividend.     t  Lait  sale.     la)  Asked,     (b)  Es  riglns. 

Iron  and  Steel 

According  to  the  usual  monthly  figures  compiled  by  the  Iron  Age. 
the  average  weekly  output  of  blast  furnaces  was  .i.lts.jj^  tmis  <m 
Aug.  1,  as  against  350.81)0  tons  on  July  1.  This  decrease  if  wholly 
due  to  the  troubles  in  Pennsylvania  and  the  South  with  the  coal 
miners,  which  have  necessitated  the  shut-down  of  a  number  of 
furnaces.  Such  curtailment  of  production  is  not  Decenary  to  in- 
sure the  soundness  of  the  present  iron  market,  but  coining  acci- 
dentally it  affords  an  additional  safeguard  to  the  situation.  Im- 
ports arc  on  the  increase  in  the  steel  trade,  and  there  is  talk  of  some 
lwing  made  in  the  structural  branch  of  the  industry.  Quotations 
are  unchanged  from  last  week  at  $^175  for  Hessemer  pig.  $33  for 
steel  billets  and  $28  for  steel  rails. 
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Quotations  for  the  leading  metals  are  as  follows:  Copper,  i-'j 
to  17)4  cents;  lead,  4>»  cents;  tin,  28  cents;  spelter,  4.45  cents. 


WASHINGTON.  D.  C.-Thc  Capital  Traction  Company  recently  sold  t.i  the 
Government  a  fiarcel  of  land,  and  part  of  the  proceeds  of  the  sale  will  be 
distributed  among  stockholders  in  the  form  of  an  rslra  divi.lcnd  of  4  per 
cent,  wflich  mill  he  payable  Aug.  20  to  stockholders  of  rrr.ini  Aug.  4,  The 
remainder  will  be  invested  in  the  I  pet  cell!  bonds  of  the  1 

SPRINGFIELD,  ILL.— The  entire  issue  of  tlJTi.nOJ)  first 
made  in  1SSO  by  the  Springheld  Consolidated  Railway,  has  been  called  and 
will  be  paid  on  Sept.  1.  at  116  and  interest  hy  the  Mercantile  Trust  Com 
pany,  of  New  York. 

MICHIGAN  CITY.  IND.-Judgr  Baker,  on  application  of  the  truMee  f„, 
the  bondholders,  has  appointed  A.  L  Boyd  as  receiver  of  the  Uke  dies 
Electric  Railway  Company,  to  succeed  ].  L  Spiro. 


BALTIMORE.  MU.-A  morlgagc  has  been  fikd  for  UflUm  by  the  Balu 
more,  Washington  &  Annapolis  Electric  Railway  ( ompany  111  favor  of  the 
Inters!  'trust  Company,  of  Cleveland.  Oluo.  1  be  mortgage  is  to  guarantee 
an  issue  of  bonds  for  the  completion  ot  the  company's  road,  which  will  con- 
nect  Baltimore  with  the  National  Capitat- 

DETKOI T,  MICH.- It  is  said  here  that  plans  are  being  matured  for  con- 
solidating the  Detroit,  Vpsilanti,  Ann  Arbor  4t  Jackson  Railway  and  the 
tii and  Rapids,  Grand  Haven  &  Muskegon  Railway.  It  is  even  said  thai 
■wftMl  other  lines  will  be  brought  under  one  management,  and  the  con- 
solidation of  the  lines  with  the  Detroit  United  Railway  is  hinted  at- 

W  HUCKSTER,  MASS  - live  Railroad  Cooirolssior,.  r,  will  give  a  hearing 
Sept.  8  on  the  petition  of  the  Worcester  It  Connecticut  Eastern  Railway 
t  Mapmy  for  the  right  to  lease  the  Webster  ft  Dudley  Street  Railway.  The 
Webster  &  Dudley  Company  now  operates  the  Worcester  a  Webster  Street 
Railway,  n  that  the  lease  asked  for  is  to  give  control  to  the  Worcester  a 
Connecticut  Eastern  of  tbc  line  between  Worcester  and  Daltlclson,  Conn_ 

BOSTON,  MASS.— The  West  End  Street  Railway  Company  has  allied  to 
liM  Hailioad  Comraoisoncrs  for  authority  to  issue  UsHfJHI  4  per  cent  thirty- 
year  bonds,  dated  Aug  I,  1»C.  The  purpose  of  the  company  is  to  use  K.lMl.Ovv 
of  the  new  bonds  to  refund  a  like  amount  of  bonds  due  Nov.  1,  11HE,  and 
»-Vs7.«*sj  for  additional  improvements  made  on  the  property  of  the 
Elevated  Railway  Company, 

BUFFALO,  N.  V.   The  International  Railway  Company  h 
the  approval  of  the  State  Railload  Commission  for  an  increase  of  its  capital 
■ttt  k  ll.itu  »III,J»l,n<l  to  tlT.WU.tJlM. 

UCM'AI.O,  N  V.— In  accordance  with  an  agreement  reached  by  the 
creditors  and  bondholders  of  the  llurlalo,  Hamburg  a  Aurora  Railway,  Justice 
Kcni-fak,  at  Buffalo,  has  ordered  that  Robert  W.  Day  shall  be  appointed  re- 
ceiver of  Ibc  company;  that  the  road  shall  be  sold;  that  the  »»j.imj  bonds 
shall  be  declared  valid,  and  that  the  other  creditors  shall  be  paid  <U  cents  on  the 
di.llar  from  the  proceeds  ol  the  sale  before  anything  can  I*-  paid  on  the 
It  is  smd  that  the  receiver  will  be  pcrmiltrd  lu  u|>cnitc  the  road  long  . 
to  determine  its  earning  caparlly  before  it  is  offered  fur  vale. 

SYRACUSE,  N.  Y.-Thc  Syracuse  Rapid  Transit  Railroad 
ports  earnings  as  follows: 

Year  ending  June  30  ]S02 

Gross  earnings    1**7. 150 

Operating  expenses    3M.265 


Earnings  from  operation 
<  Uher  income   


Total  income 
Fixed  ch 


6,137 


t»j.4uV 


tsl  1.7X1 


Net  . 

Dual  surplus  June  Ml  

Ilcttermi-nik  for  year   

SI  . MEN  ISLAND.  N.  V.-Ihe  Suten  Isbnd  Railway  reports  earning, 
at  follows; 

L'liartcr  ending  June  all  1 rj  j^n 

tiross  receipts   

Opeialing  es|«cn«-s 


Earnings  fi.mi  afajratsM 
Olhrf  income   


tll.lsa 


».TW 


fl2.i:iu 

K.47J 


s"rt,,u»    tn.iTo  t;i>ij 

CLEVELAND.  OHIU.-The  stockholders  of  the  Securities  Company,  of 
Cleveland,  winch  suspended  o|ieiatMins  .•  the  time  of  tlvc  Everett  Moore  em 
larras.ment.  met  last  week  and  derxlcd  to  liquidate.  F.  S.  llorlon,  prcsiilent 
of  the  company,  and  diaries  W  ason  were  author  1  red  to  uke  charge  of  the 
.'.••tails  of  the  liquidation,  which  will  uke  place  Nov.  L  It  is  state!  that  all 
debts  will  be  pai<l  m  full.  Ihe  company  was  orgamred  to  finance  Everett 
MtNire  profsisilions. 

CLEVELAND,  OHIO.  The  Everett  Moore  syndicate  has  eomplrlrd  a 
mncral  plan  for  financing  the  Lake  Shore  HgcMtl  Railway,  and  the  .lela.ls 
will  be  announced  next  week.  The  plan  lias  been  accepted  by  Ihe  Cleveland 
hanks,  which  arc  to  purchase  a  large  block  of  bonds.  As  soon  as  I  he  plan 
becomes  operative,  tile  road  will  be  taken  nut  of  Ihe  hands  of  (he  receiver. 
|b«  pit*  crnumplatcj  a  general  consolidated  mortgaae  of  M.mxi.otM.  Under 


tl 
will 

Interurhan  bonds, 
ttrai.m)  cash  in  tl 


this  there  will  he  a  t4.ouv>i>  ,.,„c  „(  tir„  coKMitidated  bonds,  *77sO  law!  of 
which  will  g,.  10  lake  the  Lorain  &  Cleveland  outstanding  bonds,  and 
tl.Niai,l»l  to  retire  the  Tided...  Fremont  «r  Norwalk  Is. 11. Is  The  remaining 
■•'  »  '  '  1I1  1  !•?  1  1  v.  land  I  inki  .,1  M  mt  icerw)  I  hjli  n  N  t.  1 
rid  tl.f.Ti.l""!  cash  that  will  be  used  to  retire  tSno.Ols)  Sandusky  fc 
about  ttfill.iKIO  receiver's  certificates,  leaving  over 
asnry.  The  first  consolidated  bond*  will  be  a  lirst 
bin  on  Ihe  SO  miles  included  in  the  Sandusky  «.  Inlerurban  and  Sandusky, 
Norwalk  a  Southern,  and  a  second  lien  on  the  I  si  rain  ft  Cleveland  an. I  the 
Toledo,  Fremont  ft  Norwalk  Of  the  additional  t?.."M.,i«Mi  bonds  that  will  be 
uvrd  as  general  bonds,  tl.tMu.IIO0  ss.it!  be  exchanged  bond  for  bond  f„r  the 
present  outstandint  Uke  Shine  Electric  bonds,  nearly  all  of  w,..ch  are  held 
by  the  Everett  Moore  syndicate;  the  remaining  H,*»,IXI0  will  be  held  in 
the  treasury  for  future  needs.  11.e  company  is  now  operating  through 
keivice  from  Cleveland  to  Toledo  and  the  properly  will  he  improved  as  rapidly 
as  possible, 

PHILADELPHIA,   PA-The   Philadelphia   Rapid  Transit  Company  has 
called  for  redemption,  at  106  and  inlerest,  twenty  two  ~ 
4  per  cent  collateral  trust  bonds  of  1917. 
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Bosloo  Elevated  LltlfjUon 

The  decision  of  Chief  Justice  Mason,  of  the  Supreme  Court  in 
the  case  of  K.  F.  Baker  against  the  Bo-ton  Elevated  Railway 
Company  for  damage,  arising  from  the  noise  caused  by  the  opera- 
tion of  that  road,  is  not  final,  as  the  Supreme  Curt  of  the  State 
will  be  called  upon  to  review  it.  but    it  i».  nevertheless,  a  very 
interesting  document     Heretofore  the  noise  caused  by  a  railway 
has  not  been  considered  a  fair  ground  for  assessing  damages;  the 
improvement  in  the  facilities  for  transportation  afforded  by  the 
establishment  of  such  lines  being  considered  sufficient  to  offset 
tilt  annoyance  arising  from  the  increase  in  noise.    In  the  case  of 
electric  street  railways,  it  has  been  pointed  out,  the  cars  do  not 
occaston  loss  of  light  and  air.  as  they  do  not  obstruct  the  streets 
more  than  other  vehicles.    They  do.  however,  occasion  a  cer- 
tain amount  of  noise,  yet  it  has  not  been  considered  that  this 
constituted  sufficient  ground  for  an  action  for  damage*  on  the 
part  ot  abutting  property  owners.    The  contention  is  made  that 
the  noise  created  by  the  trains  of  the  elevated  railway  is  very 
much  louder  than  that  caused  by  the  surface  cars,  but.  on  the 
other  hand,  it  is  doubtful  if  this  increase  is  sufficient  to  war- 
ram  such  a  radical  departure  from  former  rulings.  Another 
d.fficulty  in  assessing  such  damages  is  met  in  determining  the 
loss  to  a  plot  of  real  estate  caused  by  the  noise  made  by  the 
trains  of  a   railway   system   running   in   close   vicinity  to  it.  s 
It  is  doubtful,  moreover,  whether  any  general  rule  can  be  laid 
down  that  could  fairly  apply    Where  the  "L"  trains,  for  instance, 
run  between  blocks  of  high  buildings  the  noise  by  reverberati.m 
is  much  more  intense  than  if  the  sides  of  the  street  were  open  land 
or  only  covered  by  low  buildings     I„  fa  casc  in  tll<. 
Superior  Court  found  that  the  petitioner  s  estate  had  been  dam- 
aged more  than  it  had  been  benefited  by  the  construction  and  opera- 
tion of  the  elevated  road,  "not  including  any  damage  resulting  from 
the  impairment  of  the  facilities  of  public  travel,  or  any  annoyance 
«r  discomfort  to  any  in  the  use  of  such  facilities,"  to  the  extent 
of  $2,000.  and  that  one-half  the  damage  was  caused  by  noise,  and 
that  the  damage  caused  by  noise  was  Si 00  more  than  it  would 
have  been  if  the  road  had  been  constructed  in  that  part  of  the 
street  the  fee  of  which  was  not  owned  by  the  petitioner. 

It  is  admitted  on  all  sides  that  the  company  is  endeavoring  to  dis- 
cover  and  apply  some  means  of  reducing  the  noise  which  now  ac- 
companies the  running  of  its  trains,  and  that  this  noise  is  entirely 
due  to  the  character  of  the  service  given,  but  that  at  the  present 
time  it  cannot  I*  obviated  without  greatly  crippling  the  business  of 
the  city.  These  facts  will  undoubtedly  be  impressed  upon  the 
.Supreme  Court  when  the  case  comes  up  for  review,  and  it  is  hoped 
that  that  tribunal  will  appreciate  the  necessity  of  relieving  the  cor- 
poration of  any  unnecessary  burdens  in  the  form  of  damages. 

The  Rlfht  lo  Labor 

The  legal  proceedings  instituted  last  week  against  the  Pawtuckct 
Street  Railway  Company  comprise  one  of  several  actions  intended 
to  test  the  validity  of  the  ten-hour  law  passed  by  the  last  General 
Assembly  of  the  Rhode  Island  legislature  for  the  benefit  of  motor- 
men  and  conductors.  The  companies  affected  declare  that  the  law 
ij  unconstitutional,  but  the  labor  unions  which  secured  its  passage 
insist  upon  its  strict  observance.  It  was  this  conflict  of  opinion 
that  led  to  the  recent  strike  on  the  Providence  and  Pawtuckct  lines. 
That  movement  was  a  Complete  failure,  and  resulted  most  disas- 
trously for  the  union,  as  the  men  suffered  great  loss  in  wages, 
and  forfeited  the  respect  and  sympathy  of  the  community  by  their 
violence,  destruction  of  property  and  outrages.  They  were  finally 
glad  to  go  back  to  their  positions  under  the  old  terms.  The  com- 
pany had  expressed  a  willingness  to  submit  the  questions  in  dispute 
to  the  proper  tribunal  for  judicial  settlement  before  the  strike  was 
declared,  and,  although  the  men  rejected  the  offer,  the  company 
upon  the  settlement  of  the  strike  at  once  took  steps  to  secure  a 
judicial  interpretation  of  every  phase  of  the  ten-hour  law. 
Aside  from  the  purely  local  features  of  the  case  the  present 


Google 


.'68 

Controversy  is  interesting,  as  it  involve!  such  questions  as  the  right 
of  private  contract,  union  dictation  in  the  matter  of  regulating 
hours  of  labor  and  the  principle  of  labor  organizations  preventing 
individual  workmen  from  securing  employment  in  place  of  strikers. 
Why  should  not  an  employer  and  workman  enjoy  the  right  to  niter 
into  a  contract  governing  the  terms  of  employment,  whether  it 
provides  for  ten  hours  a  day  or  some  oilier  period?  Why  >hould 
an  organization  he  allowed  to  dictate  to  individual  workmen  when 
and  where  and  how  they  shall  be  employed  and  what  compensation 
they  shall  receive?  Why  should  any  man  be  deprived  of  his  right 
to  lalior  because  he  is  not  a  member  of  a  union  or  because  the 
union  will  not  permit  its  mcml>crs  to  work?  These  arc  vital  ques- 
tions, and  they  are  constantly  confronting  street  railway  managers 
and  other  employers  of  labor,  though  not  less  vitally  than  they  do 
the  man  who  seeks  an  honest  livelihood,  and  whOM  only  commodity 
is  the  lain  r  which  he  can  perform. 

The  attitude  of  the  companies  generally  in  the  matter  of  com- 
pensation  is  that  the  scale  of  wages  in  the  several  departments  must 
he  based  ii|nhi  the  earnings  of  the  system,  and  the  pr<i|»>rtionatc 
value  of  the  services  contributed.  This  is  a  fundamental  principle 
in  every  large  industrial  organization,  and  tin  re  is  m  illing  in  Ihe 
make  up  of  street  railway  properties  that  justifies  the  violation  of 
this  rule.  Legislation  will  not  change  conditions  in  the  commercial 
am)  financial  world,  and  every  attempt  to  enact  and  enforce  oppres- 
sive measures  of  the  kind  under  considerations,  or  regulations  at 
variance  with  sound  business  judgment,  M  bound  to  react  upirtl 
those  who  originate  them 

The  right  to  lalior  and  to  sell  one  s  services  to  the  lu  st  advantage 
is  denied  to  the  individual  workman  when  il  conflict*  with  union 
regulations.  The  man  who  has  the  capacity  and  inclination  to  do 
more  and  better  work  than  his  associates  is  restricted  h>  the  rule- 
of  the  union  Me  must  not  work  more  than  a  certain  number  of 
hours,  be  must  not  perform  more  than  a  limited  service  ever)  day 
It  matters  not  if  the  requirements  of  his  family  or  In-  personal 
ambition  prompt  htm  to  excel  his  fellow  workmen,  or  that  lie  may 
have  the  ability  and  desire  to  win  honorable  promotion  by  faithful 
sirvice.  The  gifts  with  which  he  has  been  endowed  nm-i  he  dor- 
mant and  his  responsibilities  and  domestic  needs  must  be  disre- 
garded in  compliance  with  the  precept  of  the  union.  The  Higher 
Law  must  be  modified  to  conform  with  the  union  rubs. 

It  is  not  strange  under  the  circumstances  that  employers  at  tunes 
Income  exasperated  because  of  the  unreasonable  demands  of  the 
union  and  find  it  necessary,  in  self-defence,  to  op|Kise  the  organiza- 
tion. The  attitude  of  the  labor  leaders  has  not  been  conducive  to 
better  understanding,  and  often,  as  m  the  present  case,  they  have 
been  encouraged  by  the  support  of  political  demagogues  who  |»ass 
such  measures  as  that  complained  of  in  Rhode  Island,  and  then 
not  only  excuse,  but  even  assist  such  lawless  demonstrations  as 
those  which  marked  the  Pawtncket  strike.  The  right  to  labor  is 
inalienable,  and  any  organization  that  seeks  to  prevent  an  individual 
from  exercising  that  right  is  proceeding  anon  a  radically  wrong 
principle. 

Freight  Terminal  Stations 

Three  of  four  years  ago  it  was  a  question  whether  the  haulage, 
of  light  freight  and  express  matter  on  electric  railways  paid 
There  is  no  doubt  on  the  subject  now:  that  question  has  been 
settled  by  the  large  amount  of  this  business  which  has  been  ob- 
tained and  is  being  successfully  carried  on  by  the  electric  inter- 
urban  railways,  large  and  small,  which  have  been  completed 
during  the  past  seven  or  eight  years  A  few  States  still  have 
statutes  against  the  transportation  of  freight  by  electric  railways, 
on  the  theory  that  the  highways  are  not  intended  lor  freight  cars 
and  thai,  consequently,  they  should  not  be  allowed  there  This, 
however,  is  a  specious  argument,  for  three  quarters  of  the 
vehicles  which  traverse  these  roads  are  for  the  ti.. exportation  ol 
merchandise,  and  if  this  merchandise  can  be  carried  more  cheaply 
and  quickly  within  an  electric  car  than  on  a  cart  or  dray,  the 
shipper,  as  well  as  the  public,  is  benefited. 
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As  the  electric  freight  business  has  been  conducted  to  a 
greater  extent  on  the  extensive  intcrurban  railways  of  the  middle 
West  than  in  any  other  part  ot  the  country,  it  is  natural  to  look 
lor  the  latest  developments  in  this  direction  to  that  section  of 
the  country.  It  is  not  surprising,  therefore,  to  find  that,  in  some 
of  the  larger  cities  in  this  center  of  intcrurban  traffic,  it  has  been 
tound  advisable  to  build  regular  freight  terminal  stations  to  be 
used  only  by  electric  railway  freight  cars.  One  of  the  latest,  as 
weil  as  one  of  the  largest  stations  of  this  kind,  i*  that  owned  by 
the  Intcrurban  Terminal  Company  in  Cincinnati,  and  which  is 
ullv  lescribed  and  illustrated  in  tWl  [MM  Thit  Station,  which 
is  used  by  three  interurban  lines  centering  in  Cincinnati— the 
K.i|ud  Railway,  the  Suburban  Traction  Company  and  the  Cin- 
cinnati  ft  Eastern  Electric  Railway  Company — is  designed  to  ac- 
i'i-niTnodatc  passengers  as  well  as  to  handle  incoming  and  out- 
going freight  The  detailed  arrangement  of  the  doors,  of  which 
there  will  be  six.  and  the  arrangement  of  tracks  within  the  build- 
ing are  fully  described  elsewhere  in  this  issue,  and  need  not  be 
referred  to  again  here,  except  to  call  attention  to  the  building, 
and  comment  on  it  as  an  interesting  indication  oi  the  rapid  de 
wlopmcni  oi  the  suburban  electric  freight  service. 

•         •  • 

The  great  difference  which  has  always  existed  between  the 
passenger  transportation  business  by  steam  and  by  electric  power, 
and  the  principal  advantage  possessed  by  electricity  for  this  serv- 
ice, has  Imcii  in  the  possible  economic  subdivision  of  power  by 
making  the  car  the  unit,  instead  of  the  train  Electricity  would 
not  now  be  used  as  extensively  as  it  is  for  passenger  transporta- 
tion  if  it  had  not  been  for  the  tact  that  single  electric  cars  can  be 
operated  almost  as  cheaply  as  long  trains,  and  consequently  that 
a  short  headway  could  be  adapted  with  small  units  where,  with 
the  steam  Hams,  tin  tralhc  to  secure  economy  has  to  be  divided 
between  comparatively  fewer  and  larger  units.  The  general  pub- 
lic and  investors,  however,  may  not  realize  that  the  same  prin- 
ciples apply  in  the  traiisiiortatioii  of  freight  except,  possibly, 
between  large  cities  In  fact,  the  |Hissibilitics  of  economy  through 
a  frequent  electric  freight  transportation  service  between  small 
communities,  as  compared  with  the  old  steam  train  idea,  are  so 
great  that  they  will  and  are.  where  the  system  is  in  force,  almost 
revolutionizing  methods  of  conducting  business.  To  understand 
clearly  just  how  this  is  brought  about,  we  will  refer  briefly  to 
the  present  system  of  steam  ireight  transportation. 

On  steam  railroads,  the  margin  between  profit  and  loss  is  so 
small  that  the  fteight  train  schedule  must  be  made  up  so  as  to 
make  as  many  cars  compose  a  train  as  possible:  and  to  still  fur- 
ther reduce  expenses,  the  tendency  is  constantly  growing  to  build 
larger  and  heavier  locomotives,  so  that  more  freight  cars  can  be 
hauled  in  each  train  The  result  is  that  freight  received  at  any 
distributing  center,  like  a  large  city,  is  held  at  that  point  until  a 
sufficient  quantity  bus  collected  to  justify  the  running  »f  a  long 
tram  For  a  small  town,  where  the  aggregate  amount  of  freight 
received  or  shipped  is  not  considerable,  enough  cars  on  the  aver 
age  may  no!  be  received  at  or  for  the  distributing  point  to  justify 
a  schedule  of  a  train  oftcner  to  serve  that  point  than  once  a 
day  or  once  in  two  days,  or  possibly  at  longer  intervals  The 
result  of  tins  is  twofold:  in  the  first  place,  the  merchant  has  to 
have  his  goods  shipped  a  long  time  ahead,  so  that  they  will  be 
received  al  the  time  wanted,  and  either  he  or  the  shipper,  which 
means  Ultimate!)  that  the  public,  has  to  pay  the  interest  on  those 
goods  while  in  transit.  In  the  second  place,  the  consignee  is 
obliged  to  carry  a  large  stock  on  which  he  also  has  to  pay  interest 
and  insurance,  and  to  keep  a  good  sized  corps  of  warehouse 
clerks,  as  his  goods  are  received  by  him  at  rare  intervals  and  in 
large  quantities. 

Assume,  however,  that  his  goods  can  In-  shipped  immediately 
i'ii  receipt  of  Ins  order,  even  it  tin  y  amount  to  only  a  half  of  a  car 
load  or  even  less,  and  can  be  delivered  promptly  Even  if  he  has 
to  pay  a  higher  rate  per  ton  mile  he  will  not  only  avoid  the  loss  in 
interest  and  the  warehouse  expenses  mentioned  alM.ve.  but  he 
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can  often  also  transfer  the  goods  directly  to  the  shelves  o(  his 
shop  without  storing  them,  and  will  thus  save  one  extra  handling. 
In  other  words,  the  local  merchant  would  be  a  distributor  only 
and  not  a  warehouse  keeper. 

This  is,  theoretically  as  well  as  practically,  one  important  saving 
being  made  through  a  frequent  freight  train  service  by  means  of 
small  units,  a  saving  which,  ultimately,  as  in  the  case  of  all 
economies  of  this  kind,  goes  to  the  public.  On  some  of  the  Ohio 
lines,  for  example,  it  is  not  an  uncommon  practice  for  the  local 
dealers  in  fresh  provisions  in  a  small  town  to  telephone  their  orders 
to  the  large  markets,  which  may  be  fifteen  or  twenty  mile*  away, 
the  same  day  in  which  the  goods  arc  delivered  and  sold  Thus, 
if  the  orders  are  transmitted  early  in  the  morning,  the  goods  are 
placed  on  the  electric  freight  car  within  an  hour,  and  will  be  in 
the  local  market  in  time  for  the  day's  deliveries. 

In  this  discussion  we  have  not  attempted  to  refer  to  the  cor- 
responding economies  possible  by  a  frequent  freight  transporta 
tion  service  from  the  small  towns  to  the  large  one.  but  it  is 
apparent  that  the  same  arguments  will  apply  in  this  case  as  in 
the  one  just  cited-  In  other  words,  the  electric  freight  service 
possesses  intrinsic  advantages  without  encroaching  in  any  way 
upon  the  through  freight  business  of  the  steam  railroad  com- 
panies, and  these  advantages  arc  so  considerable  that  freight 
haulage  on  electric  railways  must,  ultimately,  form  a  very  large 
percentage  of  the  total  business  done.  This  phase  of  the  economy 
of  electric  railway  freight  operation  has  been  touched  upon  briefly 
in  these  columns  before,  but  the  principle  of  frequent  train  serv- 
ice is  so  important,  whether  it  be  for  passengers  or  freight,  that 
it  should  not  be  lost  sight  of.  The  electric  railway  freight  busi- 
ness of  this  country  is  yet  comparatively  small,  but  its  possibili- 
ties are  enormous,  and  far-sighted  managers  are  making  arrange- 
ments to  take  care  of  it  when  it  comes,  if  they  have  not  already 
instituted  a  service  of  this  kind. 

We  had  occasion  last  week  to  publish  an  editorial  on  the  subject 
of  "Special  Conditions  in  Franchises."  and  rccittd  an  incident 
which  occurred  in  New  York  State  within  the  last  month,  where 
a  railroad-company  absolutely  declined  to  insert  any  special  con- 
ditions  in  its  franchise  in  a  certain  city  and  stood  upon  its  statu- 
tory rights  in  the  premises.  The  subject  is  one  which  intimately 
concerns  the  prosperity  of  railway  companies,  yet  is  so  broad  and 
has  so  many  phases  that  everything  pertinent  to  the  subject  could 
not  be  said  in  one  editorial  or  even  in  a  dozen.  Nevertheless  cases 
are  constantly  occurring  where  railway  companies  are  seriously 
hampered  in  one  direction  and  in  another  by  clauses  of  this  char- 
acter which  have  been  insisted  upon  by  the  local  authorities,  and  a* 
a  result  of  which  they  are  prevented  from  giving  the  best  possible 
service  to  the  public. 

Experience  has  shown  that  when  a  railway  company  has  once 
accepted  a  condition  to  a  franchise  every  obstacle  is  put  in  the 
way  of  effort*  made  for  its  removal,  whether  such  a  change  would 
be  for  the  benefit  of  all  or  not.  For  this  reason,  the  question  is 
one  which  should  be  settled,  if  possible,  fairly  and  squarely  by 
the  railroad  company  before  it  has  committed  itself  to  the  fran- 
chise by  the  construction  of  track  in  a  city  or  the  investment,  in 
any  other  way.  of  capital  which  cannot  easily  be  recouped.  We 
Ho  not  propose,  in  these  remarks,  to  exhaust  the  subject  of  the 
franchise  question,  but  there  is,  perhaps,  one  point  in  connection 
with  the  incident  related  last  week,  to  which  we  did  not  have 
space  to  refer  with  especial  emphasis  in  our  last  issue,  but  whose 
application  might  be  of  benefit  in  some  cases 

It  is  fair  to  say  that  no  railway  line  or,  in  fact,  no  public  im- 
provement was  ever  suggested  in  any  city  which  did  not  encounter 
some  objectors.  The  obstructionists  to  a  railway  line,  or  in  fact 
to  any  proposed  public  improvement,  will  be  found  to  consist  of 
four  classes:  First,  those  who  raise  objections  as  a  matter  of 
business,  in  other  words,  the  blackmailers,  either  political  or 
otherwise,  who  wish  to  be  bought  off;  second,  .he  politicians, 


who  adopt  an  obstructive  policy  entirely  from  political  motive-, 
independent  of  whether  the  project  will  be  an  improvement  to  the 
city  or  not,  in  other  words,  the  demagogues,  who  hope  to  secure 
a  certain  amount  of  notoriety  and  popularity,  as  well  as  reputation 
for  far-sightedness  by  opposing  a  plan  which  certain  other  people 
advance.  The  third  class  in  this  classification  consists  of  the 
cranks,  who.  while  acting  from  conscientious  motives,  cannot 
fail  to  see  jobbery  and  corruption  in  every  corporate  undertaking 
They  are  pessimist-,  who,  in  their  social  relations  or  family  life  may 
be  highly  estimable,  but  when  it  conies  to  matters  of  public  concern, 
arc  an  unmitigated  nuisance,  especially  when  their  action  is 
followed  as  an  example  by  others  who  >bould  lie  better  informed 
The  fourth  class  consists  of  other  citizens,  who,  also  acting  irom 
conscientious  motives,  do  not  believe  that  the  proposed  road  or 
other  project  is  of  benefit  to  the  city,  but  their  opinion  can  he 
changed  by  argument  and  proof,  if  the  merits  of  the  project  arc 
such  as  to  warrant  it. 

Of  these  four  classes  of  objectionists  the  first  will  constitute 
only  a  very  small  minority  and  can  easily  be  outvoted,  while  the 
second  will  change  front  like  a  weathercock  with  a  change  in 
public  sentiment.  The  third  class  will  be  found  the  most  unrea- 
sonable of  all.  and  make  more  noise  and  opposition  in  proportion 
to  their  numbers  than  all  of  the  other  three  classes  combined 
Practically  no  amount  of  argument  and  proof  of  the  benefits  of 
any  proposed  undertaking  will  suffice  to  change  their  opinion 
They  are  naturally  obstructionists  and  will  insist  that  no  proposed 
change  is  for  the  better.  The  only  hope  of  overcoming  opposi- 
tion then  is  to  appeal  to  the  fourth  class  of  citizens  and  show  them 
clearly,  provided  the  property  has  merit,  that  it  will  be  of  benefit 
to  the  community  at  large,  and  thus  bring  around  the  public 
>entimcnt  in  its  favor, 

In  the  case  mentioned  last  week  this  was  done  by  a  public 
meeting  It  is  not  always  advisable  to  call  such  a  meeting  unless 
the  merits  of  a  company's  position  have  been  pretty  thoroughly 
discussed  previously  in  the  local  papers  and  elsewhere,  so  that 
people  will  not  attend  in  a  prejudiced  state  of  mind.  When, 
however,  the  subject  has  been  thoroughly  debated  for  some  time 
ami  enough  interest  exists  to  insure  a  representative  expression 
of  opinion,  a  public  meeting,  in  a  small  town,  offers  the  best 
opportunity  for  refuting  specious  arguments  against  the  under- 
taking, stiffening  the  backbones  of  those  in  favor  of  it,  and  win- 
ning over  those  whose  minds  are  open  to  argument  but  who 
are  undecided  as  to  the  proper  course.  The  American  public  has 
a  very  large  bump  of  common  sense,  and,  when  a  question  is  thor- 
oughly understood,  ha*  very  little  patience  with  cranks  who  ob- 
ject to  a  proposition  simply  for  the  sake  of  doing  so  An  officer 
of  the  company  who  can  state  the  position  of  his  corporation 
clearly  and  precisely,  and  who  can  show  why  such  a  proposition 
can  be  allowed  and  why  such  an  one  cannot,  and  who,  above  all, 
has  merit  and  common  sense  on  his  side,  can  nearly  always  bring 
over  to  his  way  of  thinking  such  a  large  percentage  of  his  audi 
encc  that  the  few  remaining  objector-.,  for  one  reason  or  another, 
w  ill  be  overruled. 

Staadlnf,  in  Open  Cars. 

For  New  York  and  such  other  cities  as  have  in  contemplation  the 
passage  of  an  ordinance  to  prohibit  passengers  standing  between  the 
scats  of  an  open  car  there  is  a  lesson  in  a  court  decision  handed 
down  recently  at  Fall  River.  It  would  seem  that  residents  of  that 
city  with  idea*  a*  to  how  a  street  railway  ought  to  be  run  succeeded 
in  having  passed  an  ordinance  to  the  effect  that  passengers  could 
not  stand  between  the  car  seats.  Some  one  who  could  not  get  a 
•.eat  instituted  legal  proceedings  against  the  local  company,  and 
the  judge  before  whom  the  case  was  heard  ruled  that  any  such 
ordinance  was  unconstitutional  We  believe  that  if  there  was  an 
effort  10  enforce  such  a  law,  unless  passengers  were  allowed  to 
stand  on  the  running  board,  there  would  be  just  as  much,  if  not  a 
great  deal  more,  complaint  from  people  who  could  not  get  on  a 
car,  than  there  i*  now. 
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Large  Interurban  Terminal  Station  in  Cincinnati 


The  extent  <if  the  interurban  define  railway  IwaijlCH  centering 
in  Cincinnati  has  led  to  the  establishment  in  that  city  of  a  large 
terminal  station,  which  will  be  used  by  the  Rapid  Railway,  the 
Suburban  Traction  Company  and  the  Cincmnali  &  Eastern  Electric 
Railway  Company.  The  building  is  feting  erected  by  the  Inlerurban 
Terminal  Company,  of  which  <i.  R.  Scrugham  is  president  and 
general  manager,  and  i*  being  built  on  Sycamore  Siren,  between 
Fourth  and  Finn  Sireets.   This  is  within  one  block  of  the  govcrn- 


TER.WINAL  STATION  OF  INTERURHAN  ROADS  AT  CINCINNATI 


men!  building  in  Cincinnati,  and  is  practically  at  the  center  of  the 
cily.  Through  the  courtesy  of  Mr.  Scrugham  this  paper  is  ahlc  to 
present  plans  and  front  elevations  of  the  building,  which  will  be 
completed  by  Oct  t, 

As  will  be  seen  from  the  elevations,  the  building  possesses  six 
floors.  The  ground  DoOf  it  devoted  partly  to  a  double  track, 
through  which  the  interurban  cars  run,  and  partly  la  waning  rooms. 
In  the  rear  of  the  building  is  a  large  freight  shed  The  waiting 
rooms  comprise  one  larg«  general  room  wilh  ticket  oBtCt  and 
checking  room,  news  <-tand.  etc.,  a  ladies'  waiting  room,  toilets 
etc..  and  passenger  elevator  Tin  freight  shed,  which  i-  in  the  rear 
of  the  building,  is  connected  with  the  upper  floors  by  a  freight 
elevator.  At  present  the  company  will  deliver  freight  coming  in  on 
the  cars  using  the  station  through  a  local  delivery  company,  and 
the  freight  shipped  out  of  the  station  will  he  delivered  at  the 
freight  depots  by  the  consignor  The  company  proposes,  however, 
neM  year  to  start  a  system  of  express  delivery  wagons,  not  only 
for  delivering  the  freight  and  express  mailer  coming  in  in  the 
roads,  but  also  ni  collect  freight  and  express  from  different  point- 
in  the  city  to  be  shipped  to  pi  inls  along  ihe  inlcTitrhan  line*  Tin 
system  of  handling  this  freight  win  be  very  similar  to  ihe  well- 


established  methods  of  express,  companies,  having  all  package* 
charged  and  hills  made  out  for  everything  placed  on  the  cars.  The 
company  will  also  establish  express  and  freight  depots  at  every 
village  along  the  lines  of  the  interurban  railways  operating  from 
this  depot,  and  will  place  an  agent  in  charge, 

ll  is  the  plan  of  the  company  to  operate  hourly  upon  each  of 
the  three  roads  mentioned  combination  cars,  which  will  handle 
light  packages  and  mail,  and  at  night  to  operate  regular  freight 
care.  These  cars  will  be  equipped  with  four  motors  each,  and  wiO 
measure  40  It  inside  They  will  be  able  to  handle  heavy  freight, 
silch  as  dry  goods  and  groceries,  but  it  is  not  the  immediate  inten- 
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bLHVATION  OF  INTERURBAN  TERMINAL  STA  ION 

lion  of  the  company  to  haul  bulk  freight,  such  as.  grain,  coal  or 
lumber. 

A  great  part  of  the  territory  just  outside  of  Cincinnati  is  ex- 
tremely fertile  and  is  devoted  largely  to  market  gardening.  At 
present  rfniM  of  this  produce  is  hauled  to  the  markets  by  wagon 
I  he  proposed  system  for  electric  freight  hauling,  however,  will 
allow  the  shipment  of  this  produce  by  the  electric  freight  cars,  and 
as  the  terminal  station  is  within  a  radius  of  three  blocks  of  five 
of  the  largisi  product-  markets  in  Cincinnati,  a  large  business,  it 
is  expected,  will  be  secured  By  this  system  it  is  expected  that 
vegetables  fan  be  delivered  at  the  market*  in  much  better  shape 
than  they  possibly  can  be  delivered  by  wagons,  and  at  a  KtTJ  much 
lower  cost  than  Ihe  system  now  employed-  In  addition,  the  city 
will  be  rid  of  a  great  deal  of  carting,  which  wears  out  ihe  pave 
moms,  produces  unnecessary  noise  ami  blorks  the  streets 

One  of  the  engravings  shows  the  plan  of  the  second  floor  in  the 
terminal  station,  and  the  floors  above  this  are  to  be  finished  in  the 
same  manner.  As  will  be  seen,  rooms  for  office*  are  piowded  m 
the  front  part  of  the  building,  while  the  rear  of  the  floors  gives 
large  storing  capacity,  amply  sufficient  to  enable  the  company  to 
keep  separate  the  freight  and  express  mailer  ior  the  different  roads. 
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It  should  be  stated  in  this  connection  that  the  building,  as  indicated 
in  thr  illustration,  is  being  erected  in  the  most  substantial  manner, 
The  waiting  rooms  are  finished  as  fine  as  any  hotel  corridor,  with 
separate  waiting  rooms  for  ladies  and  with  all  necessary  conveni- 
ence*. The  building  itself  will  cost  about  $130,000,  which  may  seem 
to  some  a  very  large  sum  for  a  depot  devoted  to  intcrurban  electric 
railway  service.  Mr,  Scrugham,  however,  considers  that  this  is 
the  right  policy  to  pursue.  He  believes  that  with  a  station  of  this 
kind  the  general  public  will  become  accustomed  to  using  the  inlcr- 


Thc  Detroit  Convention 


A  circular  letter  has  just  been  issued  by  T.  C.  Feningion,  sec- 
retary of  the  American  Street  Railway  Association,  giving  some 
additional  information  in  regard  to  the  Detroit  Convention. 

The  letter  states  that  the  meeting!  will  be  held  at  the  Light 
Guard  Armory  in  Detroit.  Sessions  of  the  association  will  be 
held  on  Wednesday,  Oct,  K.  and  Friday,  Oct.  10.  Thursday,  Oct. 
1).  has  been  set  apart  as  Exhibitors'  Day.    No  session  of  the  as- 


Waiting  rwjmi  f u .-ir~i.,.i  in  nuu\*y 
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PLAN  OF  GROUND  FLOOR 


urban  depots  as  they  would  a  central  union  depot  of  steam  rail- 
roads, and  by  locating  these  stations  in  lite  very  center  of  the  busi- 
ness district,  electric  roads  will  be  in  a  far  better  position  to  com- 
pete for  the  commuter  travel  than  if  they  used  belt  lines  or  loops 
and  had  the  general  public  wait  on  street  corners  for  cars. 


sociation  will  be  held,  so  all  may  have  time  to  examine  the 
exhibits. 

The  headquarters  of  the  association  will  be  at  the  Cadillac 
Hotel.  Other  first-class  hotels  are:  Russell,  Wayne,  St.  Clair, 
Normandy,  Griswold  and  Mctropolc.   The  annual  dinner  will  be 


ARRANGEMENT  OF  OFFICES  ON  SECOND  FLOOR 


So  far  as  the  freight  business  is  concerned  there  seems  to  be  no 
question  but  that  far  better  results  can  be  secured,  certainly  where 
the  business  is  a  large  one,  by  having  a  depot  for  loading  and  un- 
loading cars  near  the  center  of  the  city,  where  the  business  can  be 
carried  on  on  a  large  and  consequently  economical  scale. 

The  architects  for  this  building  arc  the  well-known  firm  of 
Werner  &  Adkins,  and  L.  P,  Ha/en  &  Co.  are  the  general  con- 
tractor*. 



Profit  Sharing  for  Employees  of  a  Canadian  Company 


The  British  Columbia  Electric  Railway  Company.  Ltd  .  oper- 
ating the  street  railway  lines  in  New  Westminster.  Vancouver 
and  Victoria.  B.  C  and  a  12-mitc  intcrurban  line  connecting 
Vancouver  and  New  Westminster,  has  announced  that  its  em- 
ployees arc  to  share  in  the  profits  of  the  company  when  the  latter 
exceed  the  amount  necessary  to  pay  a  4  per  cent  dividend  on  the 
stock.  The  amount  of  profits  available  for  distribution  ahcr  the 
regular  4  per  cent  dividend  is  paid  to  the  stockholders  will  In- 
divided  into  three  parts,  two  of  which  arc  to  go  to  the  stock- 
holders of  the  company,  while  the  remaining  third  will  be  di- 
vided among  the  employees.  With  the  announcement  of  the 
profit-sharing  plan  the  company  also  announced  a  general  in- 
crease in  wages.  The  old  rate  for  conductors  and  motormen  was 
20  cents  per  hour  for  the  first  year  01"  service.  21  cents  for  the 
second  and  third  years,  and  22  cents  thereafter.  The  company  will 
now  fay  20  cents  for  the  first  year.  22  cents  for  the  second.  2.t  cents 
for  the  third,  and  25  cents  thereafter.  The  only  other  company, 
so  far  as  can  be  recalled,  with  a  similar  system  of  profit  sharing 
is  the  Columbus  Railway,  of  Columbus,  Ohio. 


held  at  the  Cadillac  Hotel  on  Friday  evening,  Oct.  to,  when  the 
officers-elect  will  be  installed 

The  following  resolution  has  also  been  unanimously  adopted  by 
the  executive  committee:  "The  secretary  is  directed  to  request 
the  chief  executive  officer  of  the  different  companies  to  notify  all 
delegates  and  heads  of  departments  attending  the  convention  that 
they  arc  expected  to  be  present  at  all  sessions  of  the  meeting  and 
take  part  in  the  discussions." 

Special  arrangements  have  been  made  for  the  entertainment 
of  ladies,  and  the  Detroit  committee  promises  all  who  attend  a 
very  enjoyable  time. 

The  passenger  associations  have  granted  excursion  fares  from 
all  points  (except  in  Michigan  from  points  on  the  Michigan  Cen- 
tra) Railroad  and  Lake  Shore  &  Michigan  Southern  Railroad, 
from  which  the  rate  of  fare  is  2  cents  per  mile). 

To  secure  this  rate  persons  attending  the  convention  must  pur- 
chase regular  tickets  to  Detroit  and  get.  at  the  time  of  purchasing 
their  tickets,  properly  executed  certificates  from  the  ticket  agent. 

Tickets  for  the  return  journey  will  be  sold  by  the  ticket  agent 
at  Detroit  for  one-third  the  first-class  limited  iarc  to  those  holding 
certificates  signed  by  the  ticket  agent  at  the  point  where  ticket  is 
purchased,  countersigned  by  the  secretary  of  the  association  and 
signed  and  stamped  by  a  special  agent  of  the  Michigan  Passenger 
Association. 

Tickets  for  return  journey  must  be  purchased  within  three  days 
after  the  adjournment  of  meeting.  Sunday  not  being  reckoned 
as  one  of  the  three  days. 

No  certificates  will  be  honored  if  issued  in  connection  with  any 
ticket  unless  full  fare  shall  have  been  paid  to  Detroit,  and  certifi- 
cates arc  not  transferable.  The  secretary  states  that  no  refund  of 
iarc  can  be  expected  if  the  delegate  docs  not  gel  a  certificate  when 
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his  original  ticket  is  purchased.  All  certificate*  thus  secured  are 
to  be  left  with  the  clerk  at  the  exhibit  halt  when  the  member 
registers. 

John  H,  Fry,  chairman  i>f  the  exhibit  committee,  has  also  made 
the  following  announcements  concerning  the  rules  ami  regulations 
governing  the  exhibit-. : 

The  exhibition  will  open  Oct.  8.  iw,  The  building  will  be 
open  for  the  reception  of  exhibits  commencing  Monday,  Oct.  6. 
All  articles  intended  (or  exhibition  shall  be  delivered  at  the  Light 
Guard  Armory  by  the  agent  or  owner  and  at  his  expense;  but 
the  local  committee  has  made  arrangements  with  the  Riverside 
Storage  &  Cartage  Company  to  haul  and  deliver  all  shipments  to 
and  from  the  building,  il  desired,  at  low  rates.  Mark  goods  to 
yourselves,  care  of  Riverside  Storage  &  Cartage  Company,  De- 
troit. Mich.,  send  this  company  bill  of  lading,  or  advice  of  ship- 
ment, and  prepay  charges.  Under  no  circumstance*  will  exhibits 
be  received  on  which  there  are  charges  of  any  kind- 
Ship  all  goods  early  to  insure  delivery  in  time,  All  apparatus 
or  material  for  exhibits  should  he  shipped  so  as  to  arrive  in 
.Detroit  not  later  than  Saturday.  Ocl  .» 


Electric  Interurban  Railways  in  Indiana 

The  projecting  and  building  of  electric  interurhan  railways  in  the 
State  of  Indiana  has  taken  place  so  rapidly  that  it  is  difficult  to 
keep  accurate  record  of  the  progress  of  all  the  projects,  but  the 
accompanying  map  shows  the  roads  built  and  actually  under  con- 
struction, as  far  as  can  be  ascertained. 

A  level,  thickly-settled  country,  with  good-si/cd  towns  at  fre- 
(|iicnt  intervals,  are  the  factors  that  have  made  the  central  part  of 
Indiana  one  of  the  important  interurhan  districts  of  the  United 
States  Indianapolis  is  now  a  gTcat  intcrurban  electric  railway 
center,  as  it  has  in  the  past  been  for  a  number  of  years  a  great 
steam  railroad  center. 

The  most  extensive  of  the  Indiana  intcrurban  systems  is  that  of 
the  Union  Traction  Company,  of  Indiana  (No.  t).  which  already 
has  too  miles  of  interurban  line  in  operation.  This  road  is  one  of 
the  lenders  among  the  electric  interurhans  in  the  country,  not  only 
in  size  but  in  advanced  practice  and  high  speeds.  Many  of  its  ex- 
cellent peculiar  features  have  been  described  in  these  columns  the 
past  year.  With  the  completion  of  the  new  lines  acquired  by  the 
lease  of  the  projected  Indianapolis  &  Northern  Railway,  the  com- 
pany will  almost  double  the  mileage  of  the  system.  All  these  lines 
parallel  steam  roads,  and  are  on  private  right  of  way,  equipped  and 
graded  to  make  high  speeds  of  over  50  miles  per  hour.  The  follow- 
ing is  a  list  of  towns  served  by  the  Union  Traction  Company  of 
Indiana,  and  also  those  which  will  be  reached  by  the  new  lines, 
together  with  the  population  of  each  in  IQOO: 

Population  Populr.t'on 

Indianapolis    16S.164    Gm  Cily   3  432 

Uwnic    SW    Etwood    12  KO 

Oaklandon    300    Hohh.    32 

Mclord.rillc    301   Tipton   S.:«4 

Formlle    l.OIXt   Atlanta    I  «in 

IngalU    M3    Arcadia    1. 113 

Pendleton    1.412  Cicero  

Anderson   r..  20.17S    Nol.lcsv.llc    I  TO 

t'ticstctneld    1*4   Nor*    7* 

PalwtlW   St»    llroad  Ki|.|.'i    «1 

West  M'ineic    2f»>    lark  ton    II 

Muncic    *)>«   fMj»>nUh    m 

Unwood      100   Kokomo    !••..« 

AleTandria    7.221    Hunkrtlnll    MS 

Summitvillc   ,   1.433   Peru    >K! 

Fnirmount    S.3C6    Lincoln    W7 

Joneslx.ro    l.WK   Walton    4S8 

Marion    17.237    Lofansport  . .    14.204 

The  Indiana  Railway  Company  (No  I)  i*  the  most  extrusive 
system  in  the  northern  part  of  the  State,  and  joins  a  prosperous  belt 
of  towns.  Il  has  been  in  operation  a  number  of  years,  and  con- 
nects the  following : 

Population  Paptibii.,n 

lioahcn    7.S10    Miihawaka    i.300 

F-lkhart    16.1S4   S.iutlt  llcnd    JJ,!1» 

Kroni  Souih  (lend  an  extension  is  being  built  to  Niles,  Mich  . 
and  thence  lo  St  Joseph  and  Benton  Harbor  on  Like  Michigan. 

The  Fort  Wayne  &  Southwestern  Traction  Company  i  No.  3)  is 
a  new  road  of  which  W.  B.  McKinlcy.  of  Champaign,  111.,  is  presi- 
dent,  and  is  built  from  Fort  Wayne  to  Wabash.  The  towns  through 
which  it  runs  are  : 

Population  Population 

Fori  Wayne    4S.I1S   Andrewa    748 

Aboite    4*   T-aaro    «M 

  536   Wabash    MI* 


The  Muncic,  Hartford  &  Fort  Wayne  Electric  Railway  Company 
1  No.  4)  is  under  construction  from  Muncic  to  Montpelier,  through 
Hartford  City.  Cleveland  and  Muncic  men  are  officers  of  the  road, 
and  K.  P.  Roberts  &  Company,  of  Cleveland,  are  engineers  of  the 
construction  The  towns  and  population  served  by  the  Muncic. 
Hartford  &  Fort  Wayne  Electric  Railway  arc: 


  20.442    Hartford  lily 

Royrrton    25 

Eaton    L&S 

The  Indianapolis,  Greenwood  4  Franklin  Railroad  Company 
(No.  5).  running  south  from  Indianapolis.  bas  operated  some  time 
between  Indianapolis  and  Franklin,  and  will  soon  operate  as  far 
as  Columbus    lis  towns  and  their  populations  are  as  follows. 

Population  Population 

Indianapolu    I(S,1«4    Amity   •   M 

Soulhport    2XS    KdintiiKK    MM 

Greenwood    1,603    Taylorsville    4W 

Uhitcland    331   Cnlumbua    5.130 

Franklin    4.O06 

The  Terrc  Haute  Electric  Company  (No.  6)  has  an  intcrurban 
line  from  Terre  Haute  to  Brazil  and  Knightsvillc,  the  latter  being 
coal  mining  centers  and  the  former  the  largest  town  in  that  part 
of  the  State.    The  territory  served  by  the  road  is: 

Population  Population 

Terre  Haute    3C.S73    Bra.il    7.T&S 

t'.lenn    76    Knighttville    1.171 

Seelyville    12D    Harmony    MM 

4  loverland    168 

The  Indianapolis  &  Eastern  Electric  Railway,  formerly  the  In- 
dianapolis §  Greenfield  Rapid  Transit  Company  (No.  7),  is  ; 
interurban  that  has  tieen  operating  out  of  Indianapolis  for 
time.   Its  towns  arc  as  follows: 
Population 

Indianapolis    1».1«4  Philadelphia 

Irtington    1,7*9  (irrcnfirl.l 

This  road  extends  almost  due  east  from  Indianapolis,  and  in  the 
course  of  tune  il  will  lie  possible  to  ride  on  electric  cars  as  far  as 
Richmond,  almost  tn  the  eastern  boundary  of  the  State.  It  is  also 
likely  that  the  western  lioundary  of  the  State,  at  Terre  Haute,  can 
be  similarly  reached. 

The  Indianapolis  &  Martinsville  Rapid  Transit  Company  (No.  8) 
is  operating  part  of  its  line-  This  is  a  company  of  which  Charles 
Finley  Smith,  an  Indianapolis  banker,  is  president.  The  towns  it 
will  serve  are: 

Population  Population 

Indianapolis    1S9.IS4    Martinsville    4.02S 

Moutovillc    fI4 

The  Indianapolis,  Shelbyvillc  &  Southeastern  Railway  (No.  9)  is 
a  property  recently  completed  by  Town  send,  Reed  &  Co.,  of 
Indianapolis,  reaching  the  following  towns: 

Population  Population 

Indianap-Ois    1*1.1*1    nwhftehl    SM 

Itnhel    141    Fa.rland   MS 

Aeton   .•  .'   4«0   Shelbyvillc    7.HSS 

Tne  Indianapolis,  Letianon  &  Franfort  Railway  (No.  10).  now 
being  built  and  financed  by  Townsend.  Reed  &  Co..  of  Indianapolis, 
is  second  in  extent  only  to  the  system  of  the  Union  Traction  Com- 
pany of  Indiana.  Like  the  Union  Traction  it  is  being  built  for  high 
speed  and  will  employ  polyphase  current  distribution.  The  road  is 
being  built  from  Indianapolis  northwest  to  Lebanon,  where  it 
branches,  one  line  going  to  Crawfordsvillc  and  the  other  to  Frank- 
fort and  Lafayette,  It  will  give  service  between  the  following 
towns : 

Population  Population 
Indianapolia    IHU64    Oa.ford.villc    «.**» 


/lontille  ... 
Whilrslown 
Lchanon  ... 


76o  Frankfort 


In  the  southwestern  part  of  the  State  the  Evansville  &  Princeton 
Traction  Company  (  No.  11  >  seems  to  be  the  most  advanced  of  any 
of  the  projected  lines.  The  towns  through  which  this  road  is  being 
built  arc : 


9,491 


Kvansvdle    MUWT    Fort  Branch   

Inglcfitld    52    Princeton    IfiQ 

Hauhstadt    448 

The  Wabash  River  Traction  Company  (No.  12)  connects  Wabash 
with  Peru: 

Population  Population 
Wal.a.h   S,*l«   Pern    1443 

The  same  company  expects  to  connect  Peru  and  Logansport. 
The  Ohio  &  Indiana  Railroad  Company  (No.  13)  has  done  part 
of  the  grading  for  a  line  from  Huntington  to  Union  City,  as  in- 
dicated.   Bracey  &  Howard,  contractors,  Chicago,  are  behind  the 
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JOTPT.A  NATION: 

I.  Cftloti  TuulioQ  Co.  of 
£.  Indian*  Halfway  CV 
3  Ft  Wijbb  ft  8»«n 
4.  Mum.  Hartfurd  ft  Ft  Wayno 

f3wtr»r  Hr  Oo. 
%.  Indiana  poll*,  fttvrawoe 

Railroad  Co. 
ft.  Tarn-  Raut*  Hr, -1 1  i, ■  r< 
7  Imllaoapnlta  A  (jutvrn 

Dodrtc  Ky  <V 
ft.  T't'ttf  ■»  Mir,il"' 

ItA|ilrt  Tmn»Jl  Ott 
%  Indianapolis,  SbrSbTUlk 

ft  S-nJ  I  llrAfUfn  H  > 

Ml  tndtaMpalta,  Ufaaitn*  A  Fmitkfen  Ity 

II.  EvmmvUIc  ft  Prlmum  TrarUun  Co. 
It  Wab**h  Krr-r  Trvtlnn  Co, 
.11  Ohio  ft  Indiana  KaUl  o*Ml  Co. 
14-  lUrhmorwl  Swrfvf  ft  InWrartaui  fi>  .  Co. 
Ul  ChScaay  ft  Soul  h  Mil.  n  Ry.  Oo. 
I«    l«dkU»*|Nilb.  ft  WwWfB 

U»-«nn  KailroadCo. 
IT.  Bread  Kjjuiif  Tranau  Co. 
It,  Vuntk  ft  PiMllMMl  Traction  Co. 

1  Colon  TwU'*  Cu  IsUroMU-d  1 
19,  Liaj»n»tM>rt.  fturncatcr  ft  XonJwra 

Tnhrt»»m  Ox 
»  Richavitvl  ft  N 

Tmrlioa  Ox 
SI.  OnclniwtL  I^wrrnoctMrvft 

BertrV  Ity.  Co. 
tt  vh.! „W.  Hunmorwl  A  Chkaffo 
cH7  Co. 
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mad,  S.  II  Dracey,  of  that  firm.  being  vice-president.  The  (owns 
served  and  i>i >]iii1ali<.>n?>  arc  a*  follow- 

Population  Population 

Huntington    *,»M    I'ortUiniJ    I.Txs 

llluffton    4,liSI    In  tun  1  ny    XSH 

The  Kiclui!i>tid  Strut  \-  Intcrurhan  Railway  (No.  14)  has  a  line 
ju-t  being  completed  from  Richmond  M  i^r  weal  as  l>ul>lin  and  the 
line  from  there  to  Greenfield,  to  conncci  with  ndbnapoKt,  is  under 
contract.   The  towns  along  this  route  arc: 

Population  PupuUtM.it 

Richmond    ItsZK    Dublin    «M 

Ccntcrville    7<6   Dunrcith    M 

Em  GtfeMMMra    »«.    Kfl.ghl.t...n    1.SH2 

Cambridge  City    l.TS»   CfCtu£rU    4.119 

The  Chicago  &  South  Shore  Railway  Company  (No.  15)  is  just 
comphliiiK  a  line  from  Laportc  to  Michigan  City.  This  is  being 
built  by  the  Electrical  Insiallatt.  n  Company,  of  Chicago.  \V.  C. 
Burn*,  of  Chicago,  formerly  president  of  the  Indiana  Railway  Com- 
pany, is  president. 

Population  Population 
Lapnrle    ".113    Michigan  Cily    H.iO> 

The  Indianapolis  &  Western  Klectric  Railroad  Company  (No. 
16>  is  huildiux  west  from  Indianapolis  to  Pl.iuilicld. 

Population  Population 
Imlmnapoli   liili.liil    Plmil'.rM    !mM 

Albert  Licber,  of  Indianapolis,  1001  Stevenson  Building,  is  presi- 
dent, and  the  Electrical  Installation  Company,  of  Chicago,  electrical 
engineer  of  the  company. 

The  Cincinnati,  Lawrcnccburg  &  Aurora  Electric  Railway  Com- 
pany (No.  21)  run*  from  Cincinnati  to  Aurora  by  way  of  Law- 
renceburg.  serving  a  considerable  |><>pulation  in  the  extreme 
southeastern  pan  of  the  State.  The  Whiting.  Hammond  &  Chicago 
Electric  Railroad  (No.  22)  runs  between  Chicago  and  Hammond, 
serving  a  large  imputation  in  the  northwest  corner  of  the  Stale. 

I  here  are  a  number  of  additional  lines  projected)  including  a 
trunk  line  from  Indianapolis  to  Springfield.  111.,  by  way  of  Terre 
Haule;  and  from  Indianapolis  to  Cincinnati,  by  way  of  Rti-.hu lie 
and  Hamilton,  Ohio. 

I  he  Indianapolis  Terminal  Traction  Company  proposes  to  ex- 
pend $1,300,000  in  the  Construction  of  terminal  loops,  passenger 
and  freight  stations,  making  the  most  systematic  and  advantageous 
terminal  system  for  interurban  roads  to  be  found  in  the  country. 

 ♦♦•  

Club  Rooms  for  Employees  of  Washington  Company 

The  members  of  the  Washington  Traction  &•  Relief  Associ- 
ation, composed  of  employees  oi  the  Washington  Traction  & 
Electric  Company,  have  recently  been  presented  a  handsome  club- 
house on  behalf  of  the  company  by  Gen.  George  ft  Harries,  the 
vice-president  and  general  manager. 

The  building  that  has  been  fitted  up  for  the  use  of  the  associ- 
ation has  been  known  to  several  generations  of  Washington  as 
Martni  s  Hall,  and  was  for  years  occupied  by  the  Government  as 
a  storage  place  ior  the  records  of  the  Census  Office.  The  build 
ing  has  been  thoroughly  renovated,  about  $4000  having  been 
expended  in  this  work  It  is  a  long,  broad  structure,  and  con- 
tains two  great  halls  on  the  fir-.!  and  second  floors,  with  numerous 
smaller  rooms  on  the  sides.  The  entrance  hall  has  been  entirely 
repainted,  papered,  and  carpeted.  Urass  rails  lead  up  to  the 
double  doors  that  open  into  the  main  assembly  room  on  the 
first,  or  ground  floor.  This  room  is  about  50  ft.  long,  and  eOJktlly 
as  wide,  and  is  provided  with  pool  and  billiard  tables.  The  light- 
ing arrangements  of  the  room  have  been  made  perfect.  The 
room  has  been  so  arranged  that  a  platform  can  be  erected  at  the 
northern  end  and  the  meetings  of  the  association  held  in  it. 

On  the  left  of  the  entrance  a  small  room  has  been  fitted  up  as 
an  office  for  the  secreiary.  and  for  use  as  a  committee  room 
Handsome  etchings  adorn  ihe  walls  of  this  apartment  and  the 
walls  have  been  finished  in  a  delicate  shade  that  harmonizes  with 
the  heavy  oak  furniture.  To  the  right  of  the  main  entrance  is 
the  library,  a  room  .somewhat  larger  than  the  reception  room  and 
MM  with  magazines  and  periodicals.  In  a  few  month}  it  is  hoped 
lliat  this  room  will  be  lined  with  shelves  which  will  overflow  with 
iHioks  of  the  best  sort.  This  room  is  carpeted  and  furnished 
with  easy  chairs  and  will  be  used  as  a  smoking  room 

In  the  rear  of  the  main  assembly  room  is  a  bowling  alley 
equipped  with  the  most  modern  apparatus.  On  the  second  floor 
the  old  dancing  hall  is  fitted  up  with  six  different  alleys.  This 
section  will  be  reserved  #for  use  of  ladits  and  for  those  who  can 
not  be  accommodated  on  the  lower  floor.  The  general  public 
will  abo  Ik-  admitted  lo  Ibis  larger  alley  at  all  limes.  On  the 
second  floor  also  are  the  retiring  rooma  for  the  association,  con- 
taining all  modern  appliances  for  shower  baths,  etc. 
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The  first  floor  of  the  building  will  be  open  to  members  of  the 
association  only,  and  a  small  fee  will  be  charge',  for  the  use  oi 
tin-  pool  and  billiard  lables  and  the  bowling  alleys.  It  costs 
nothing  to  patronize  the  library  and  smoking  room,  however,  and 
it  is  expected  that  the  men  will  make  themselves  at  home  in  the 
building.  The  association  will  maintain  the  building  from  the 
ices  received  from  the  amusements  and  Irora  the  dues  oi  it*  mem- 
bers. I  be  association  has  about  goo  members  who  enjoy  a  hie 
insurance  and  sick  benefit. 

T  he  celebration  which  accompanied  the  presentation  of  the 
rooms  was  presided  over  by  General  Harries,  who  is  president  ot 
the  association,  as  well  as  the  general  manager  of  the  company 
General  Harries  made  a  short  speech,  ill  which  he  turned  over 
the  building  to  the  house  committee  selected  to  receive  it.  The 
keys  were  delivered  to  R.  E  l.ee,  the  chairman  of  the  house 
committee.  General  Harries  spoke  of  the  excellent  work  oi  the 
men  and  the  high  standing  of  the  relief  association  He  referred 
to  the  (act  that  a  place  of  amusement  was  needed  for  them  and 
that  the  company  had  proud,  d  it 

He  then  introduced  John  Joy  Ed  son,  who  made  a  short 
address,  advising  the  men  to  be  faithful  to  their  employers  and 
lo  perform  their  tasks  so  lhat  they  would  become  indispensable 
to  the  success  of  the  company.  He  referred  to  the  fact  lhat  in 
this  country  every  man  had  a  chance  to  become  a  leader,  and  that 
it  was  upon  the  employees  that  the  entire  success  or  failure  of  a 
business  enterprise  depended  S  W.  Woodward  made  an 
address  in  a  similar  strain,  and  he  was  followed  by  John  B. 
Earner.  The  meeting  was  then  turned  over  to  Chairman  I.ee.  of 
the  house  committee. 

As  soon  as  the  meeting  was  formally  turned  o\cr  lo  Mr,  I.ee, 
the  latter  advanced  to  the  platform,  and  in  a  short  speech  thanked 
General  Harries  and  the  others  on  the  platform  for  their  presence 
and  advice.  He  said  that  the  men  had  received  a  great  deal  of 
good  adwee  from  General  Harries  in  times  past,  and  that  they 
had  been  very  successful  in  its  application  As  the  general  man- 
ager did  not  seem  to  get  anything~in  return  for  his  kindness,  he 
said,  it  had  been  determined  to  reward  him  in  some  way  on  this 
occasion,  and  therefore.  Mr  Lee  said,  it  gave  him  great  pleasure 
to  present  lo  him,  in  the  name  of  the  relief  association,  a  slight 
token  of  their  affection  and  esteem,  in  the  iorm  of  a  solid  gold 
watch  chain  with  a  charm  set  with  a  magnificent  diamond.  On 
the  reverse  side  of  the  charm  was  engraved  General  Harries' 
name  and  the  date  of  the  presentation,  together  with  the  name  of 
the  association  which  presented  it.  General  Harries  was  so  com- 
pletely surprised  that  he  lost  the  pOWCf  of  speech  In  a  few  mo- 
ments he  recovered  sufficiently,  however,  lo  thank  Mr.  Lee  and 
Ihe  members  of  the  association  for  the  present,  but  more  for  the 
motives  which  prompted  the  presentation. 

 ♦♦♦  

Observation  Cars  in  Cleveland' 

An  observation  trolley  car,  similar  in  idea  to  those  in  use  in  some 
other  cities  and  described  in  past  issues,  will  be  put  in  commission 
in  Cleveland,  by  the  Cleveland  Electric  Railway  Company  "Big 
Consolidated"  lines,  next  spring,  and  will  make  regular  trips 
throughout  the  city  at  state.l  intervals,  giving  visitors  an  oppor- 
tunity to  see  the  town.  The  fare  will  be  25  cents,  and  an  attendant 
will  point  out  the  places  of  interest. 

The  car  for  this  purpose  is  now  being  built.  It  will  be  ex- 
quisitely appointed  and  have  every  luxury.  President  Andrews, 
Superintendent  Stanley,  Secretary  Davies  and  Excursion  Agent 
J.  W.  Butler  began  ihe  work  of  selecting  a  route  last  week.  The 
one  most  favored  is: 

Start  at  Public  Square,  through  the  business  district,  wholesale 
and  retail,  including  a  glimpse  of  the  lake  front ;  up  Euclid  Avenue 
10  Erie,  to  Prospect,  to  Case,  to  Euclid,  10  Wade  Park,  past  the 
Boulevard  and  the  universities,  to  within  a  block  or  so  of  Lake 
View  Cemetery.  The  car  will  then  turn  up  East  End  Avenue  to 
Mayfirld  Street,  where  the  excursionists  will  catch  a  glimpse  of 
Little  Italy,  the  Alia  House  and  the  Garfield  monument.  Passing 
Mavfield  Cemetery  the  car  will  turn  into  Coventry  Road  to  Euclid 
Heights,  the  most  fashionable  of  Cleveland's  suburbs,  down  the 
heights  to  Cedar  Glens,  to  another  part  of  the  Boulevard,  to  Cedar 
Avenue  west  and  to  Witlsoil  Avenue. 

Resuming  the  tour  on  WilNon  Avenue  south,  the  car  will 
continue  out  Broadway,  past  the  numerous  rolling  mills.  10  the 
Stale  Asylum,  around  the  "Y"  at  Garfield  Park,  and  back  by  way  of 
Hie  L'nion  Street  loon,  down  town  by  way  of  Willson  Avenue, 
Kingsbury  viaduct.  Orange,  Broadway  to  the  Central  viaduct. 
.  .loss  tli,.  fhits  to  Jennings,  across  the  Abbey  Street  viaduct  1n 
Pearl,  past  the  market  bouse,  down  Pearl  to  the  Superior  Street 
viaduct  and  over  lower  Superior  Street  back  to  the  starting  place. 
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Plotting;  Speed-Time  Corves— VI 

BY  C.  O.  MAILLOUX 

APPENDIX  C 
FORMULA  FUR  TIME  VALUES  OF  SPEED-TIME  CURVES 

The  most  convenient  and  practical  way  of  drawing  a  speed-time 
curve  is  to  locate  or  "plot"  on  a  sheet  of  paper,  the  co-ordinates  for 
a  certain  number  of  points  of  the  curve,  sufficiently  close  together 
for  the  purpose,  and  to  then  draw  a  line  passing  through  or  near 
these  points.  The  more  precisely  these  points  have  been  deter- 
mined and  plotted,  and  the  more  numerous  they  arc,  the  more 
perfect  will  be  the  curve,  and  the  fewer  the  points  which  are,  so  to 
speak,  out  of  line  of  the  '  mean  path"  through  the  aggregation  of 
the  co-ordinate  points. 

The  data  of  each  case  furnisli  the  necessary  information  regard- 
ing the  speed,  which  is  the  ordinate  value  for  each  co-ordinate 
point  of  the  curve;  but  they  give  no  direct  information  about  the 
time  value  corresponding  to  each  speed  value,  that  is  to  say,  about 
the  horizontal  distance  of  the  next  ordinate,  either  from  the  start- 
ing point,  or  from  the  last  point  plotted.  Fortunately,  the  data 
either  give  or  furnish  the  information  necessary  to  obtain  the  value 
of  the  differential  coefficient,  or  the  time-rate  of  speed  variation, 
which  correspond*  to  each  speed  value,  and  which  determines  the 
inclination  or  slope  of  the  curve  at  that  particular  speed  point. 
Talcing  advantage  of  this  circumstance,  a  formula  for  pre-dctcrmin- 
mg  the  time  values  corresponding  to  the  speed  values,  may  be  ob- 
tained by  the  solution  of  a  simple  geometrical  pre  blent.  This 
problem  may  be  stated  as  follows: 

Given  the  ordinate  (y)  and  the  differential  coefficient  (dy  /  dx) 
at  any  point  of  a  curve  to  find  the  abscissa  (r)  corresponding  to 
said  ordinate,  or  the  distance  of  said  ordinate  from  the  axis  of 
ordinates  (OF). 

There  are  two  cases: 

First. — Curves  having  a  positive  differential  coefficient,  or  an 
upward  slope. 
These  curves  arc  generally  concave  to  the  axis  of  jr. 
This  case  includes  all  acceleration  curses. 

Second— Curves  having  a  negative  differential  coefficient,  or  a 
downward  slope. 
These  curves  are  generally  convex  to  the  axis  at  jr. 
This  case  includes  all  retardation  curves. 

First  Case— (Fig.  17)-    Let  dotted  lines,  a  b.  cd.  t  f.  be  drawn 
tangent  to  the  curve  0  E  F  at  various  points.    Let  the  vertical 
lines,  y  and  y',  be  ordinates  which  are  very  close  together  and 
correspond  to  the  point  of  tangency  (F.).    The  time  space  or  differ 
encc  (dx)  between  these  ordinates,  or 

dx  =  x'—x  (.j) 
and  the  difference  between  the  ordinates.  or  the  speed  increment 

dy  =  y '  -  y  (*) 
arc  both  assumed  to  be  infinitely  small. 
By  similar  triangles,  we  have 

y  dy 

—  =  —  U) 
cx  dx 

Or  the  ordinate  (y)  at  the  point  of  tangency.  divided  by  the 
"sub-tangent"  (cx)  is  equal  to  the  differential  coefficient  for  the 
said  point.  The  numerical  value  (k)  of  this  differential  coefficient 
is  known,  or  can  be  calculated  from  the  data  of  the  case,  so  that 
we  have 


dy 

dx 


-  =  k 


whence 

dy 

dx  =  -  (d) 

k 

It  should  be  noted  that  dx  is  really  the  sub-tangent  of  the  small 
or  differential  triangle  E  dy  dx. 
Equation  (d)  may  also  be  written 

dx  =  dy  X  -  t>) 
k 

This  means  that  the  time  element  dx.  corresponding  10  the  in- 
finitely small  change  in  speed  dy,  is  equal  to  this  change  in  speed 
multiplied  by  the  reciprocal  of  the  differential  coefficient.  The  total 
time  x'  would  be,  from  (a) 

✓  =  x  +  dx  (f) 
Such  time  increment  values  (dx)  would  be  too  small  for  prac- 
tical use  in  plotting  curves,  however. 

Note  —The  first  instalment  at  thin  paper  appeared  in  lite  .<Tairr  Railwav 
Jorawat  July  5.  and  contained  F'igi.  t  to  t;  the  second  pari,  July  26,  and  cnn. 
laiflrd  Fig..  S  to  10:  the  third  part.  Aug.  ».  and  contained  Fijta.  11  to  IS:  the 
fourth  part.  Aug.  If.  and  contained  Fig.  14.  and  the  fifth  part.  Aug.  B.  and 
iga.  15  and  16. 


It  we  increase  the  difference  between  x  and  x'.  we  will  have, 
instead  of  equation  (a)  and  (i),  the  following: 

X1  —  X  =  t,  *  (g) 

/  -  9  =  a  y  (*) 

and  equation  (c)  will  become 

I 

A  x  =  &y  X  -  (0 
I 

while  equation  (/)  will  become 

*»  =  Jf'+  A  x  (it) 
when  a  >'  =  the  speed  increment  corresponding  to  the  time  in- 
crement A  X. 


FIG.  17 

An  important  question  arises  in  this  case,  however.  So  long 
as  the  time  difference  was  very  small  (=  dx),  and  the  ordinates 
y  and  y'  remained  very  close  to  each  other,  the  differential  CO- 
i-tlnient  had  substantially  the  same  numerical  value  (b)  at  the 
ordinate  v  as  at  the  ordinate  y\  and  no  substantial  error  would 
result  from  taking  cither  of  the  two  values  of  this  coefficient. 

When  the  time  distance  is  increased  (to  .-.  jt),  however,  the 
differential  coefficients  at  the  two  ordinates  y  and  y'  may  be  raa- 


FIG  i» 

tcrially  different.    This  is  illustrated  in  Fig.  18,  where  the  condi- 
tions are  purposely  exaggerated.    In  this  case  we  have 
dy  9 

-  =  -  =  *  0) 

dx  cx 

at  the  point  E.  and 

dy'  |f 

-  =  -=*•  (*) 
dx'  cx' 

at  the  point  F, 

the  two  being  evidently  different  in  value,  and  one 
larger,  the  other  smaller,  than  the  dif"  -cntial 
ponding  to  <omc  intermediate  point  of  the  curve,  such  as  D.  be- 
tween E  and  F.  If  we  draw  the  line  g,  k.  parallel  to  the  tangent 
line  t,  h',  we  have  the  differential  triangle  e  r  h,  exactly  similar 
to  the  differential  triangle  corresponding  to  the  point  f>,  and  we 
can  write 

dym      A  y 

 =  =  *'  (I) 

dx"        &  X 

where  y*.  x"  arc  the  co-ordinates  of  the  point  D.  and  k"  =  the  dif- 
ferential coefficient  thereof. 
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The  differential  triangles  5.  m  I  and  k  n  J  correspond,  respec- 
tively, l"  tin-  co-ordinates  of  the  points  E  and  I  and  to  their  <|n- 
(crcnli.il  rnrftrlrnll.  k  and  k',  as  defined  in  equations  (;')  and  (t). 
These  two  dilTcrcntial  triangles  and  the  differential  triangle  ft'  /•"  H 
arc  reproduced  by  themselves  in  the  Ictt-hand  portion  of  Fig.  18. 

As  pointed  out  in  connection  with  equation  (rf)  the  sub-tangent 
of  the  differential  triangle  is  the  time  increment  (  A  x)  in  each 
case.  Hence,  the  three  triangles  show  graphically  the  different 
values  i>f  a  x  obtained  by  equation  (»)  when,  with  the  same  value 
of  a  y,  the  different  values  of  the  differential  coefficient!  (*.  t",  k') 
corresponding  to  the  points  fc.  D  and  r.  are  used, 

It  is  seen  that  the  intermediate  coefficient  value  V  is  the  one 
Ki\ing  the  correct  time  increment  value  (  A  x).  The  lower  value. 
L;  makes  the  time  increment  too  Miiall  by  the  distance  I  it ;  while 
the  higher  value,  A',  makes  it  too  large  by  the  distance  it  J.  The 
point  D  is  approximately  midway  between  the  |ximt»  r.  ami  F.  If 
the  curve  had  a  constant  rate  of  curvature,  like  the  arc  of  a  circle, 
the  |Kunt  o  would  be  exactly  midway ;  it  would  be  shifted  to  the 
left  if  the  rate  of  curvature  is  decreasing,  and  to  the  right  if  the 
rate  of  curvature  is  increasing.  In  practice  the  error  in  the  value 
of  time  increment  (  a  r)  will  be  negligible  if  the  value  of  the  dif- 
ferential cocttlcient  is  that  corresponding  to  the  midway  point  or 
the  mean  t  v")  of  the  two  speed  values  y.  >•'.  such  that 

.v  +  y' 


and,  of  course,  the  nearer  the  two  values  y  and  y'  are  to  each  other 
(or  the  smaller  a  J1  i*  taken),  the  smaller  the  error 

The  error  made  may  easily  be  calculated.  If  wc  designate  it  by 
A  x  wc  m3y  write,  from  equation  (i) 

A  X  =  A  x"  —   A  X" 

Ay  Ay 


=  a  y 


—  a  y 


where 


(H) 


CD 


ax  s=  amount  of  error. 
Ax"  —  the  wrong  value. 
A  JT*  =  the  correct  value, 
and  the  proportion  of  error  would  lie, 

A  X 


The  abOVC  equation  (i)  in  reality  gives  the  difference  in  time 
value  resulting  from  having  assumed  some  greater  or  less  value 
than  the  proper  value  <A')  of  the  differential  coefficient.  If  the 
value  of  A"  was  taken  too  great  (which  is  the  case  symbolized  by 
the  differential  triangle  F.  m  l),  the  factor  k"  —  A',  and  conse- 
quently the  value  of  A  x,  representing  the  correction  for  error, 
will  have  the  positive  sign.  On  referring  to  the  first  line  of  equation 
(i)  we  see  that  A  x  can  only  have  the  plus  sign  when  A  x"  or  the 
"wrong"  tune  value  is  less  than  A  x',  the  correct  time  value.  Hence, 
the  plus  Mgn  will  mean  that  the  correction  is  to  be  made  by  adding 
the  amount  x.  obtained  by  equation  (l),  to  the  "incorrect"  time 
value  (  ,\  x'\.  previously  obtained.  If  the  value  of  It"  was  taken 
loo  small  ins  in  the  case  symbolized  hy  the  differential  triangle 
f.  ii  j),  the  sign  of  L  x  will  be  ayggajw  showing  that  this  amount 

x  is  to  be  subtracted  from  the  incorrect  amount,  .\  x'. 

In  practice,  the  speed  differences  (  A  y)  between  any  two  suc- 
cessive points  of  the  curve  are  expressed  in  miles  per  hour,  or 
fractions  thereof,  and  the  time  values  I  x  arc  taken  in  second?. 

Filiation  (l)  shows  that  the  error  would  increase  in  direct  pro- 
portion with  the  speed  increment  (  A  jr),  and  in  inverse  proportion 
with  the  product  of  the  reciprocals  of  the  two  differential  co- 
efficients considered. 

[Non  Usually  t'  and  k"  have  verj  nearly  the  same  values, 
hence  the  product  f.  A"  is  very  nearly  equal  to  the  square  of  either 
A'  or  A'.] 

The  total  time  value  or  the  abscissa  (x)  Corresponding  to  any 
speed  point  (>•')  is  Obtained,  as  indicated  in  equation  (ii)  by  add- 
ing the  latest  time  value  (  A  x)  to  the  sum  of  all  the  previous 


values.    This  summation  of  previous  values  is 
equation  (ii). 

Second  Case— (Fig.  10).   The  dotted  line.  e-d. 
:  to  the  point  e,  we  have,  by  similar  triangles 
Ay  _  y 

ix~li 


by  x  in 


jusi  :,s  in  equation  (r).  In  this  case,  however,  we  observe  that 
the  symbol  Ay  represents  a  diminution  of  speed,  because  y  is 
greater  than  >■'.  and,  consequently,  if  we  applied  equation  (ft)  we 

vvniild  have 

y-y  =  -dy 

since  y  =  /  +  Ay. 

Hence,  equation  (m)  should  be  written 
J,  »_ 

dx  ~  xd~ 
and  we  have,  by  analogy  to  equation  (r) 

dx  ^  -  dy  X  - 
* 

and  by  analogy  to  equation  (i), 

I 

ax  —  —  a  y  X  — 
A 

or  the  successive  time  increments.  A  x.  correspond  to  I 
speed  values  (—  .',  y).  in  the  curve. 

In  this  case,  as  in  the  first  case,  there  will  be  an  error,  if  the 
wrong  differential  coefficient  is  mcd  in  applying  equation  (p). 


in) 


(«) 


0) 


FIG.  10 

Tlii*  error  has,  however,  a  slightly  different  expression,  resulting 
from  tin  negative  sign  in  (f1). 
L'smg  the  same  notation  as  before,  wc  have 

A  X  SS    A  X*  —  A  X* 

Ay  /  —Ay 


_      a  y  ,        -    v  \ 
~*  \        ~  ) 


ft  » 


y 


y 

V  A' 


(m) 


(«) 

In  this  case  a  positive  sign  for  .".  x  will  mean  that  the  incorrect 
value  (  a  x")  is  too  large,  and  must  be  reduced  by  an  amount 
equal  to  a  x.  Since  the  general  form  of  equation  (fl)  is  the  same 
as  that  of  equation  (l),  the  remarks  already  made  concerning  the 
proportionality  of  the  error  will  also  apply  to  this  ease. 

The  practical  significance  and  application  of  the  foregoing  analy- 
sis and  reasoning  arc  as  follows: 

Accuracy  in  plotting  speed-time  curves  requires  that : 

First  — The  speed  points  should  not  be  taken  too  far  apart  (or 
the  speed  differences  should  not  be  taken  too  great). 

Second  —The  "flatter"  the  curve  (or  the  smaller  the  rate  of 
acceleration),  the  smaller  the  speed  differences  ought  to  be. 

Third  —For  high  accelerations  (corresponding  to  the  lower  por- 
tions of  acceleration  curves),  the  speed  differences  may  be  taken 
from  t  mile  per  hour  to  to  miles  per  hour,  or  even  higher,  accord- 
ing to  the  degree  of  precision  required. 

Fourth  — For  low  accelerations  the  speed  differences  must  be 
gradually  reduced  as  the  rate  of  acceleration  decreases  (as  in 
flat  parts  of  acceleration  curves),  until  it  amounts  to  a 
fraction  of  a  mile  per  hour— from  five-tenths  to  one-tenth  or  less, 
according  to  the  degree  of  precision 
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Fifth.— The  speed  increment  (  a  y)  should  be  reduced  whenever 
it  gives  by  equation  (t)  a  too  high  time  increment  value  (  r). 
The  time  value  may  be  considered  high  when  it  exceeds  two  sec- 
onds for  high  accelerations,  five  second*  for  medium  accelerations 
and  ten  seconds  for  low  accelerations.  For  very  accurate  work, 
the  limits  ought  to  be  set  considerably  lower,  or  one-half  second 
for  high  accelerations,  two  seconds  tor  medium  accelerations,  and 
five  seconds  for  low  accelerations. 

These  observations  have  been  verified  anil  confirmed  by  prac- 
tical experience. 

APPENDIX  D. 
BRAKE  CURVE  I'KOW.EMS 
To  plot  any  portion  of  a  braking  enrve  which  follows  or  which 
is  assumed  to  follow  a  straight  line,  we  only  need  to  determine 
the  co-ordinates  of  the  first  and  last  points  of  the  said  portion 
of  curve. 

The  three  following  "problems "  show  how  the  co-ordinates  may 
be  determined  in  different  cases. 

Problem  I. — At  what  speed  point  must  the  brakes  be  applied 
in  order  to  bring  the  car  to  a  stop  al  an  exact  given  point,  the 
rate  of  retardation  being  constant  and  known  or  assumed? 
This  problem  is  the  same  as  that  of  finding  the  point  g  in  Fig.  20. 
Let  ordinatcs  (y)  represent  speeds  (m.  p.  h.) 
Let  abscissae  (x)  represent  time  (seconds) 
Let  j  —  distance,  in  miles. 
Let  A  =  area  (m.  p.  h.  seconds). 
It  has  been  shown  in  Appendix  A  (equation  t)  that  the  area  of 
any  portion  of  a  speed-time  curve  is  equal  to  a  distance. 
In  this  case  the  rate  of  retardation  being  assumed  constant,  and 
being  consequently  straight,  the  area  of  the  portion 
(A  g  B),  is  the  area  of  a  right-angled  triangle,  which, 
it  i«  well  known,  is  equal  to 

y* 

Am-  („) 
a 

In  this  case  the  value  of  x  is  not  given.  We  can  obtain  it,  how- 
ever, from  the  rate  of  retardation 

dy_ 

dx 

Since  A  is  assumed  constant,  we  may  write  y  /  x  =  k, 


i 


dx 


(Al 


(ft) 


*  -  -  (ft) 
k 

Substituting  this  value  in  (o)  »e  have 
,  f 

A  =    (e) 

2  k 

The  speeds  being  taken  in  tr.i'.c--  per  hour,  and  the  time  value* 
in  seconds,  the  area  value  will  be  expressed  in  in.  p.  h.  seconds.  A 
train  moving  with  a  velocity  of  one  mile  per  hour  for  one  hour 
would  cover  a  distance  of  exactly  one  mile.  There  being  3600 
seconds  in  one  hour,  it  follows  that  3600  m-p.h.-scconds  of  area  are 
equivalent  to  one  mile  of  distance.  Hence,  dividing  the  area  A  by 
3600.  we  have  distance  s  in  miles,  or 

A  y*  y* 

,  =    -    rr    (rf) 

3600      2  k  3600      7200  k 
from  which,  solving  for  y,  we  have 

y*  =  7200  A  S 

y  =  V7200  A  s  (e) 
which  is  the  speed  point  "g"  in  Fig.  ao. 
The  time  value  (jr)  will  be  (from  equation  ft) 


V7200  A  t 


k  " 


(/) 


Problem  2.— At  what  speed  must  braking  begin  in  order  to 
travel  a  specific  distance  and  still  have  a  certain  definite  speed, 
the  rate  of  retardation  being  constant  and  known  or  assumed? 

This  problem  may  also  be  stated  as  follows: 

Given  the  speed  value  (e)  which  a  car  must  still  have  after 
having  passed  over  a  given  distance  while  being  braked,  and 
under  a  constant  given  rate  of  retardation,  to  find  the  initial 
speed  value  (r)  at  which  the  braking  must  begin. 

The  area  of  the  portion  of  curve  under  consideration  (ft.  t,  t,  f) 
is  equal  to  the  mean  of  the  ordinate*  multiplied  by  the  abscissa, 


A  = 


=  (/  +  «.)- 
2  2 
The  value  of  x  is  obtained,  as  in  the  previous 
reference  to  the  rate  of  retardation 


Cfl 
.  by 


This  equation,  it  is  evident,  applies  only  to  the  upper  or  trian- 
gular portion,  i  c  t,  of  the  whole  area.    Hence,  (be  value  of  y.  as 
given  in  equation  (ft)  must  be  taken  to  mean,  in  this  case,  that 
portion  of  y'  which  is  above  the  point  i.    Thil  portion  is 
y  =  Y  -  a 

which  value,  substituted  (or  v  in  equation  (ft),  gives 

Y  —  a 

x  m   (•) 

I 

This  value,  substituted  in  equation  (g\.  gives 
<F  +  a)  (V  -  a) 

A  =   

■  I 


(A) 


(0 


FIG.  jo 


V  -  «" 
2  A 

Dividing  bv  3600,  as  before,  we  have 

A        r  -  a' 

3600       7200  A 

whence,  Hiving  ior  Y, 

V  =  7200  A  s  -f  a' 
i'  —  V7J00  k  s  +  a1 
The  value  of  >'  is  the  speed  at  the  point  c  in  the  curve. 
Problem  3  — What  will  be  the  distance  covered  when  braking 
ior  the  purpose  or  reducing  the  speed  from  a  given  initial  value 
to  a  given  final  value,  the  rate  of  retardation  being  constant  and 
being  known  or  assumed? 

The  solution  of  this  problem  is  easily  obtained  by  solving  for  j, 
in  equation  (1)  of  Problem  2.   The  solution  gives: 

V  —  a* 

x  =    (».) 

7200  A 

[Note.— In  all  three  of  the  preceding  problems  A  is  the  re- 
sultant retardation,  and  its  value  is  to  be  obtained  according  to 
the  formula  in  equation  (X)  given  in  Section  II  of  the  paper.] 

APPENDIX  E. 
USE  OK  METRIC  SYSTEM 

When  the  metric  system  of  measurement  is  used  the  formula? 
and  methods  of  plotting  mentioned  in  this  paper  will  still  apply, 
if  modified  so  as  to  make  due  allowance  for  the  difference  be- 
tween the  metric  and  English  units  employed  for  measuring  dis- 
tance, speed  and  weight. 

The  usual  practice,  in  all  countries  where  the  metric  system  is 
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in  use.  is  to  measure  train  speed  or  car  speed  (i.  c,  "amount  of 
velocity")  in  "kilometers  per  hour,"  a  term  of  measure  analogous 
to  our  term  "miles  per  hour."  The  logical  term  or  unit  of  measure 
for  acceleration  (i.  r..  rate  of  velocity),  or  tor  the  quantity  termed 
the  "acceleration  coefficient"  in  the  paper,  would  be  "kilometers 
per  hour"  per  second,  which  would  be  analogous  to  our  term 
"miles  per  hour"  per  second.  For  some  reason,  however,  this 
unit  does  not  seem  to  be  much  used,  if  at  all.  The  unit  of  accekra 
tion  generally  used  by  European  engineers  is  the  "meter  per  sec- 
ond per  second."  which  is  analogous  to  our  "foot  per  second  per 
second."  It  certainly  would  be  more  logical  and  less  confusing  to 
express  both  amount  and  rate  of  velocity  in  like  terms,  using 
cither  kilometers  per  hour,  only,  or  meters  per  second,  only,  for 
the  amount,  and  the  same  unit  ?tr  second  for  ihe  rate  of  velocity 
(acceleration  coefficient). 

Train  weights,  according  to  the  usual  practice,  when  using  the 
metric  system,  are  expressed  in  metric  tons  (2204  6  lbs.). 

Time  values  are  expressed  in  seconds,  minutes  or  hours,  just  as 
in  the  English  systcm. 

The  following  table  gives,  for  both  systems,  the  corresponding 
values  of  certain  quantities  which  enter  in  the  equations  employed 
in  the  paper: 

WEIGHT 
Metric  Unit        .  English  Unit 
t  kilogram         =  2,2046  lb*. 
0.4536  kilogram       t  o  lbs 
I  ton  =  I.1023  ton  of  2000  lbs 

0  0072  ton  b  1.0  ton  of  2000  His 

DISTAM  K 
I  meter  —  3.281  ft. 

03048  meter      =  1.0  ft. 
I  kilometer        s  3281  ft. 
1  kilometer       =  O.6214  mile. 
1.609  kilometer  =  1.0  mile. 

velocity 

1  meter  per  second     —  3  281  ft.  per  second. 
1  meter  per  second     =  2.24  miles  per  hour, 
t  meter  per  second         3.6  kilometers  per  hour. 
0.305  meter  per  second  =  I  ft.  per  second. 
0.447  meter  per  second  —  1  mile  per  hour. 
1  kilometer  per  hour  =  0.621  mile  per  hour. 

ACCELERATION 
1  meter  per  second  per  second    =  I  "A"  unit  of  acceleration. 

=  2.24  m.  p.  h.  per  second. 
1  kilometer  per  hour  per  second  =  I  "a"  unit  of  acceleration. 

s  0  621  m.  p.  h.  per  second. 
0447  "A"  unit  =  t.o  m.  p.  h.  per  second. 
1.600  "a"  unit  =  1.0  m.  p.  h.  per  second. 
1  ".»"  unit  —  3-6  "•"  units. 
I  "a"  unit  —  0.278  "A"  units 

Wc  now  proceed  to  investigate  the  effect  of  these  changes  in 
numerical  value  on  the  equations  given  in  the  paper 

Appendix  A. — The  same  equations  will  all  apply  without  change 
If  distance  (s)  is  expressed  in  meters  and  time  in  seconds,  then 
velocity  (»)  will  be  expressed  in  "meters  per  second."  If  distance 
is  expressed  in  kilometers  and  time  in  hours,  velocity  will  be  ex- 
pressed in  "kilometers  per  hour. 

Appendix  II.—  Equations  (1)  to  (16)  will  apply  without  change, 
the  symbols  v,  1,  g,  w,  being  taken  in  suitable  metric  units.  All 
the  other  equations  require  modification. 

In  equation  la  when  energy  (E)  is  expressed  in  kilogram- 
meters,  and  distance  (*)  is  expressed  in  meters,  force  (F)  will  be 
measured  in  kilograms  of  (pushing  or  pulling)  effort. 

The  metric  value  of  g  being  taken  as  Q..81  (meters  per  second), 
and  u-  being  taken  in  kilograms,  we  will  have  for  equation  (17) 

tt'  U! 

M  =  —  =   =  .102  «■  t»i  ( 1 7 1 

g  081 

and  for  equation  (18a) 

r  F 

A-    =  —  0-81  m(i8u> 

.102  ttr  W 

the  iorce.  F,  being  expressed  in  kilograms  (not  dynes)  of  effort. 
Thus,  when  the  force  (F)  and  the  weight  acted  upon  (w)  arc  both 
equal  to  1  kg  (as  in  the  case  of  a  body  falling  vertically  in  vacuo), 
the  rate  of  acceleration  will  be  981  meters  per  second  per  second. 
If  the  weight  of  a  train,  w,  is  to  he  expressed  in  metric  tons,  we 
will  have 

j<-  =  1000  II' 
where  11'  —  weight  in  kilograms 
and     If  =  weight  in  tons  of  1000  kilograms 
Substituting  for  u\  in  equation  iSu,  we  have 


981  F 
A  —    =  00981 


100)  W  W 
This  equation  may  be  used  instead  of  equation  21a  if  velocity 
is  to  be  expressed  as  a  space-rate  per  second  instead  of  per  hour. 
To  transform  the  equation  into  one  expressing  acceleration  in 
kilometers  per  hour  per  second,  we  note  from  the  preceding  table 
of  equivalents  that 

1  m  per  second  —  3.6  km  per  I 
Hence,  equation  (19)  becomes 

36/1  =  a 
a 


whence 


.  A  = 


*6 


Substituting  in  equation  18©  wc  have  the 
equation  21a,  or 

a  F 

 =  .00981   

3.6  w 


.(19) 
form  of 


whence 


035J2 


w 


n(2la) 


The  values  of  /-"  and  If  will,  of  course,  depend  on  whether  ac- 
celeration is  to  be  expressed  in  terms  of  "A"  or  of  "a." 
Solving  for  /•'  we  will  have,  from  equation  m  (18ft). 
W  A 

F  =    =  101  04  If  A;  f«(22o) 

.00981 

and  from  equation  m  (21a) 

Jf  A 

F  =  =  Ail  Wo 


035.W 

Solving  ior  If  we  will  have,  from  equation  m  (186). 

F 

If  =  .00981  - 
A 

am'  from  equation  m  (21a) 

P 

W  =  .03532  - 


*(22) 


«(23a) 


'"(231 


Equation  (24)  remains  unchanged,  but  the  numerical  value  of 
/'  w  ill  evidently  depend  upon  whether  the  value  of  F  be  taken  from 
equation  m  122.1)  or  from  equation  m  (22);  in  other  words,  it  will 
depend  upon  the  unit  of  acceleration  assumed  (whether  "A"  or 

"a"). 

Equations  (25,  25a  and  26)  will  retain  the  same  form,  the  con- 
stant 91.1  being,  of  course,  replaced  by  either  of  the  corresponding 
metric  constants  given  in  equations  m  (22a)  or  m  (22),  according 
to  the  unit  of  acceleration  adopted. 

The  last  three  equations  will  also  retain  the  same  form,  and  the 
values  obtained  for  A'  will  likewise  depend  upon  the  unit  of  ac- 
celeration adopted. 

The  time  rate  of  velocity  "«"  will  evidently  have  a  different 
numerical  value,  according  to  the  ur.lt  of  acceleration  used. 
Equation  M  (19)  shows  that  its  numerical  value  will  be  36  greater 
when  acceleration  is  expressed  in  kilometers  per  hour  per  second 
("a"  units)  than  when  it  is  expressed  in  meters  per  second  per 
second  (".-!'"  units). 

Appendix  C. — All  the  equations  retain  the  same  form.  The 
numerical  values  obtained  by  means  of  the  various  formula  will 
obviously  depend  upon  the  units  of  speed  and  acceleration  adopted, 
since  these  govern  the  values  of  the  speed  increments  ( t  y)  and 
of  the  acceleration  coefficients  (k). 

Appendix  D.— When  velocity  (?)  is  expressed  in  kilometers  per 
hour  the  equations  will  all  retain  the  same  form.  Distances  will 
then  be  measured  in  kilometers,  the  values  taken  for  ft  being  those 
obtained  by  reference  to  equation  m  (2ta).  When  velocity  is 
expressed  in  meters  per  second,  the  constant  3600  disappears  from 
equations  (d)  (r)  (f)  (fr)  (I)  (»n)  Distances  will  then  be  measured 
in  meters,  the  values  taken  for  k  being  those  obtained  by  reference 
to  equation  m  (  iSt). 

The  modified  forms  of  these  equations  (which,  it  should  be 
carefully  noted,  apply  only  when  acceleration  is  measured  in  "A" 
units)  will  be: 


*  = 


2  k 


y-  V2  k  s 
Mlkl 


x  = 


mf.ft 
m(e) 
Mf) 


Digitized  by  Google 


August  30.  1902.] 


STREET  RAILWAY  JOURNAL. 


279 


Y*  —  a* 
2  k 

y  =  Va  *  J  -I-  a' 

/  - 

J  -   


2  * 


Specific  liquations.— The  equations  (I)  to  (XII)  inclusive,  con- 
tained in  the  body  of  the  paper  are  mostly  derived  or  adapted 
[runt  the  general  equations  given  in  the  Appendix,  Sections  A. 
B,  C,  D  of  the  paper. 

The  following  table  gives,  in  parallel  column*,  the  modified 
forms  of  each  of  these  equations,  when  adapted  (or  the  metric 
system : 

TABLE  III.  iArriNDiv  F> 
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acceleration  used.    In  "A"  uniis  »<•  would  have,  by  equation  i»i 

tm. 

A  —  .000H1  x  to  =  .0081  ms  per  see.' 
and  in  "<j"  units  wc  would  have,  by  equation  m  (2ia). 

a  =  .03532  x  10  =  35.12  kms  per  hour  per  second? 
This  means  that  the  scale  of  gradient  percentages  at  the  right- 
hand  end  of  the  chart  would  be  such  that  the  line  of  equivalent 
acceleration  for  a  I  per  cent  grade  would  be  distant  from  the  axis 
id  j  by  an  amount  equal,  respectively,  to  .0081  ms  per  second*  for 
"A"  units,  and  to  0.3532  kms  per  hour  per  second  for  "a"  units., 
when  measured  on  the  scale  of  acceleration  coefficients  at  the  left- 
hand  ffld  Of  the  chart.  The  corresponding  line  for  a  gradient  or  n 
per  cent  would,  obviously,  be  placed  at  n  times  the  said  distance. 

Chart  of  Reciprocals. — The  scale  nf  ordinate?,  in  the  chart  of 
reciprocals  will  be  the  same  as  in  the  chart  of  coefficients,  for 
reasons  explained  in  the  paper.  The  scale  of  abscissa?  may  be 
made  a-  desired.  The  scale  being  arbitrary  it  may  be  the  same  for 
the  charts  of  reciprocals  used  for  both  "A  and  "a"  unit* 

Use  of  Charts. — The  process  nf  plotting  "metric"  speed-time 
curves  by  means  of  the  metric  chart  just  described  is  substantially 
the  same  as  indicated  in  the  paper  i<ir  plotting  curves  by  means 
<>i  the  charts  shown  in  Figs,  a  and  10. 

{Conclusion  ) 
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Lieutenant -Colonel  Horatio  A.  Yorke.  chief  inspecting  officer  <if 
railroads  for  the  Board  of  Trade,  has  been  commissioned  to 
prepare  a  report  on  the  workings  of  American  "railroads,  with  the 
view  of  adopting  American  railroad  methods  in  Great  Britain. 
Colonel  Yorke  will  only  be  ahle  to  spend  a  month  in  the  United 
Slates,  but  expects  to  have  a  busy  time,  as,  in  addition  to  reporting 
on  the  steam  lines,  he  is  commissioned  to  investigate  the  street  rail- 
road systems,  elevated  roads,  subways  and  pneumatic  and  electric 
signalling.  Lieutenant-Colonel  Yorke  will  confine  his  inspection 
chiefly  to  Now  York  ami  its  vicinity. 


•  Where  V  —  iiKra*e-d  train  rrtlalanre  In  Itiligram*  per  degree  of  track  curvature 

Metric  Curve  Plotting.— The  methods  of  curve  plotting  de- 
scribed in  the  paper  can  also  be  employed  in  plotting  "metric" 
speed-time  curves.  In  using  the  chart  method,  however,  special 
"metric"  charts  of  acceleration  coefficients  and  of  reciprocals  will 
be  required;  and  these  charts  will  have  10  be  prepared  with  special 
reference  to  the  particular  unit  of  acceleration  employed. 

Chart  of  Coefficients. — If  acceleration  is  to  be  measured  in 
"A"  units  (t.  t.,  in  meters  per  second  per  second)  the  ordinatcs  in 
the  chart  of  coefficients  will  represent  values  of  the  acceleration 
coefficients,  such  as  determined  by  equation  m  1  18M.  and  the 
abscissa:  will  represent  speeds, 
expressed  in  meters  per  tec 
ond.  If  acceleration  is  to  be 
measured  in  "a"  units  (i.  r.,  in 
kilometers  per  hour  irt  sec- 
ond) the  ordinatcs  will  repre- 
sent values  of  the  acceleration 
coefficient-,  such  as  determined 
by  equation  m  121a).  and  the 
abscissa?  will  represent  speeds 
expressed  in  kilometers  per 
hour 

If  the  chart  of  coefficients  it 
to  have  approximately  the 
same  range  as  ihe  chart  shown 
in  Fig.  <>.  the  scales  mus|  he 
approximately  as  follows:  For 
"A"  units  of  acceleration  the 
scale  of  coefficients  (ordi- 
natcs) must  read  to  about  1.2 
ms  per  second  per  second,  and 
the  'cale  of  abscissa:  must  read  10 
for   "a"    units   of   acceleration  the 


New  Open  Cars  for  St.  Louis 


The  St,  Louis  Transit  Company  has  recently  put  in  service  100 
new  open  cars,  built  by  the  St.  Louis  Car  Company.  One  of  incae 
cars  is  illustrated  herewith.  The  principal  dimensions  of  the  car 
27  ft.  6  ins  ;  length  of  platform,  platform  including  bumper.  3  ft  . 
length  nf  rear  platform  from  inside  of  dash  to  center  of  bulkhead. 
4  ft.  6  ins. ;  lenglh  of  car  body  over  all,  35  ft  ;  widlh  of  car  body  at 
sills,  7  ft.  f>  ins  ;  width  over  all,  including  post  handles,  8  ft.  8  ins. : 
height  of  car  from  underside  of  sill  to  lop  of  trolley  board,  9  fT. 
3  ins. 

The  side  sills  are  made  of  6  in. -steel  channels,  and  the  step 
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NEW  Sl'MMFR  CAR  FOR  ST.  LOUIS 


about  32  ms  per  second: 
scale  of  ordinatcs  must 
read  to  about  4.0  km  per  hour  per  second,  and  (he  scale  of  ab 
sci*sar  must  read  to  about  1 15  km  per  hour.  The  scale  divisions 
should  obviously  be  larger  in  the  chart  for  "A"  units  than  in  the 
chart  for  "a"  units. 

The  gradient  percentage  lines  will  be  straight,  just  as  they  arc 
in  Fig.  9.  but  their  distances  from  the  axis  of  x  will  he  different 
in  the  two  cases.  A  grade  of  I  per  cent  will  represent  a  force 
(F )  of  10  kms  per  ton  in  both  cases,  but  the  numerical  value  of  the 
acceleration  produced  by  this  effort  will  depend  upon  the  unit  of 


hangers  are  l>olted  between  with  filter  blocks  in  the  intervening 
-pace.  The  body  framing  of  the  car  is  the  best  quality  of  white  ash  ; 
the  seals  are  of  the  St.  Louis  Car  Company  type,  with  curvature 
10  make  them  comfortable  for  the  passengers,  as  the  seats  are  not 
reversible,  being  stationary. 

As  this  is  a  one-end  car  only,  the  brakes  are  placed  only  on  Ihe 
front  end  of  the  car  with  Ihe  motor,  and  no  passengers  are  allowed 
to  ride  on  the  front  platform.  This  is  one  of  the  longest  single- 
truck  car  bodies  ever  turned  out  for  summer  passenger  travel,  and 
it  is  giving  eminent  satisfaction.  The  spring  base  of  the  truck  is 
22  ft.  4  ins ,  and  the  wheel  base  8  ft. 
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Noise  an  Element  of  Damage 


In  the  Superior  Court  at  Boston,  Aug.  JO,  Chief  Justice  Albert 
Mason  handed  down  his  decision  in  the  case  of  K.  K.  Baker  against 
the  Boston  Klevatcd  Railway  Company,  holding  that  where  prop- 
erty is  damaged  by  the  construction  of  the  railway,  the  iictitionen* 
have  a  right  to  recover  for  the  damages  caused  by  the  noise 
occasioned  in  the  operation  of  the  road.  The  case  was  a  test  suit 
and  the  railway  company  contended  that  the  petitioner  could  not 
recover  for  the  noise.  This  decision  will  materially  increase  the 
damages  the  company  will  have  to  pay  if  the  decision  of  the  Su- 
perior Court  is  sustained  by  the  full  bench  of  the  Supreme  Court. 
The  decision,  substantially,  is  as  follows: 

"The  facts  involved  in  this  cause  arc  simple  and  so  far  as  not 
agreed  present  no  unusual  difficulty  of  determination.  The  im- 
portant question  is  one  of  law,  whether  under  chapter  548,  Acts  of 
1804.  and  chapter  500,  Acts  of  1807,  cither  or  both,  the  petitioner 
can  recover  for  damages  to  his  estate  from  noise,  and  if  M  to 
what  extent. 

'  The  two  statutes  cited,  if  not  as  specific  as  might  be.  are  cer- 
tainly broad  and  sweeping.  The  Legislature  is  not  limited  to  what 
the  constitution  requires  when  private  property  is  appropriated  to 
public  use,  but  may  make  the  condition  of  its  grant  the  payment  of 
damages  of  any  class  if  its  purpose  to  do  so  is  manifest.  The 
requirement  of  the  constitution  and  the  classification  of  damages 
adopted  in  the  interpretation  of  other  statutes  are  of  weight  in 
determining  the  construction  of  those  under  which  the  petitioner 
claims. 

"Injury  of  a  substantial  character  to  a  particular  estate  resulting 
directly  from  an  unlawful  act,  creating  noisome  smells,  noxious 
vapors,  dust,  smoke  or  great  and  disturbing  noises,  whereby  its 
occupation  is  rendered  inconvenient  or  uncomfortable,  is  damage 
recoverable  in  a  private  action,  whether  the  act  is  also  a  public 
wrong,  or  otherwise.  That  the  maintenance  and  operation  of  the 
respondent's  elevated  railway  as  located  would  be,  but  for  the 
statute,  a  private  nuisance  to  the  petitioner's  estate  by  reason  of 
great  and  disturbing  noi-c,  quite  indc(>cndent  of  the  fact  that 
t"  is  also  an  obstruction  and  impairment  of  a  public  right,  and,  but 
for  the  statute,  a  public  nuisance  as  well,  is  obvious  to  any  who 
make  intelligent  observation  on  the  premises.  As  a  private 
nuisance  it  would  be  of  such  gravity  that,  if  not  beyond  the  power 
of  the  Legislature  to  legalize  it  without  providing  compensation, 
it  is  difficult  to  believe  that  it  was  intended  to  omit  such  provision 
except  upon  the  plainest  manifestation  of  such  intent.  It  is  be- 
lieved that  each  of  the  propositions  thus  far  stated  is  supported 
by  the  weight  of  authority,  but  it  cannot  be  said  that  there  arc  no 
decisions  or  reasoning  in  reported  cases  at  variance  with  this  view 
Time  docs  not  permit  a  critical  analysis  of  all  the  cases,  but  it  is 
well  to  note  those  cited  in  the  respondent's  brief  on  which  counsel 
lay  principal  stress  as  conclusive  against  the  petitioner's  right  to 
recover  for  damage  to  his  estate  from  noise  save  to  a  limited  and 
almost  trivial  extent." 

The  Chief  Justice  considers  the  cases,  and  says:  "If  these  de- 
cisions can  have  more  than  the  limited  force  given  them  by  the 
dissenting  opinion  in  Rand  vs.  Boston,  164  Mass.  354,  they  do  not 
go  beyond  holding  that  the  private  nuisance  was  of  that  mild  type 
which  the  Legislature  could  legalise  without  provision  for  com- 
pensation, ami  that  the  statute  did  not  clearly  make  such  provision. 
The  decisions  cited  do  not  establish  as  a  principle  of  uniform  appli- 
cation, even  to  ordinary  surface  steam  railroads,  that  the  inevitable 
effect)  of  proximity  of  the  road  and  its  operation  to  a  particular 
estate  arc  not  elements  of  damages  to  be  recovered,  though  often 
quoted  as  having  such  effect.  The  decisions  are  limited  to  the 
facts  then  In-fore  the  court.  In  Brand  vs.  Hammersmith  &  City 
Railroad  Company,  4,  I_aw  Reports  171.  the  court  says:  'Ten 
trains  a  day  at  twenty  miles  an  hour  might  be  no  nuisance.  This 
might  accommodate  the  public  and  pay  a  dividend ;  but  fifty  trains 
a  day  at  thirty  miles  an  hour  might  be  a  grievous  nuisance,  though 
much  belter  for  the  public  and  for  economy."  If  tins  be  true  of  the 
modern  conditions  of  operating  ordinary  surface  steam  railroads, 
how  much  more  emphatically  is  it  so  of  an  elevated  railway  upon 
a  metallic  structure. 

"The  petitioner  does  not  claim  to  recover  for  damage  to  his 
estate  resulting  from  the  impairment  of  facilities  for  public  travel, 
or  from  the  annoyance  or  inconvenience  to  travelers  from  dust, 
noise  or  obstruction  of  light  and  air.  So  far  as  he  or  his  tenants 
suffer  as  travelers,  more  than  others  because  of  making  more  fre- 
quent use  of  the  street  for  travel,  it  is  not  claimed  that  the  injury 
differs  in  kind  from  that  sustained  by  the  public.  It  is  not  the 
judicial  function  to  make  law  but  to  ascertain  and  apply  it. 

"  the  court  finds  that  the  petitioner's  estate  has  been  damaged 
more  than  it  has  been  benefited  or  improved  in  value  by  reason 
of  the  location,  construction,  maintenance  and  operation  of  the 
respondent's  elevated  railway,  not  including  any  damage  resulting 
from    the    impairment   of   the    facilities   of   public    travel  or 
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any  annoyance  or  discomfort  to  any  in  the  use  of  such 
facilities,  to  the  extent  of  $.2,000.  The  court  further  finds 
that  one-half  of  said  damage  is  caused  by  the  noise  occa- 
sioned by  the  operation  of  said  railway,  and  that  the 
damage  from  noise  is  $100  more  than  if  said  railway  were  locatc.l 
wholly  in  that  part  of  the  street  of  which  the  fee  is  not  owned  by 
the  petitioner.  The  court  rules  that  the  petitioner  is  entitled  to 
recover  the  sum  of  $2,000  with  interest  from  Sept.  10,  loot,  the  date 
of  filing  ti.e  petition. 

"At  the  request  of  parties  made  at  the  trial  the  case  may  be 
repotted  for  the  determination  of  the  Supreme  Judicial  Court,  such 
judgment  to  be  entered  as  upon  the  facts  found,  the  law  requires." 
 •+»  

Power  Brakes  for  St.  Louis  Street  Cars 

The  committee  appointed  by  the  president's  department  of  the 
Board  of  Public  Improvements  to  investigate  the  practicability  of 
power  brakes  for  street  railway  cars  adopted  a  report.  July  26. 
which  was  later  presented  at  the  meeting  of  the  Board. 

The  committee  recommends  the  approval  by  the  Board  of  the 
Christensen  compressed  air  brake,  with  either  motor  or  axle- 
driven  air  compressor  pump:  the  Standard  (Westinghouse)  com- 
pressed air  brake,  with  either  motor  or  axle-driven  air  compressor 
pump;  the  Westinghouse  electro  magnetic  track  and  wheel  brake, 
and  the  Neal  hydraulic  brake. 

The  committee  is  composed  of  Hiram  Phillips,  president  of  the 
Board;  Joseph  P.  Whytc,  Harbor  and  Wharf  Commissioner;  K. 
A.  Hermann,  Sewer  Commissioner,  and  Charles  Varrclmann. 
Street  Commissioner.  The  committee  visited  Pittsburgh.  Wash- 
ington, Philadelphia.  New  York,  Boston,  Buffalo.  Chicago,  Mil- 
waukee and  Indianapolis,  and  examined  the  street  car  service  in 
each  city.  The  committee  reports  that  in  all  of  the  cities  except 
Washington  street  car  power  brakes  were  in  more  or  less  general 
use.  The  brakes  give  satisfaction  to  the  public  and  owners  of  the 
railways,  it  is  stated.  The  brakes  have  been  in  use  for  two  to  six 
years,  with  the  result  that  the  number  of  accidents  has  been 
lessened  The  cost  of  equipping  the  cars  with  the  brakes  has 
been  repaid  in  from  three  to  five  years,  by  the  reduction  of  the 
street  railway  companies'  expense  account  for  accidents. 

The  report  contains  descriptions  and  plans  of  the  brakes  recom- 
mended.   It  also  contains  a  table  showing  the  approximate  dis 
tances  in  which  cars  can  be  stopped  in  cases  of  emergency.  On 
a  level  track,  with  a  clean  rail,  it  is  stated,  a  car  running  at 
miles  an  hour  can  be  stopped  within  170  ft;  running  at  ,v>  miles 
an  hour,  within  120  ft.;  at  25  miles  an  hour,  within  80  ft.:  at  20 
miles  an  hour,  within  50  ft.;  at  15  miles  an  hour,  within  30  ft.;  at 
8  miles  an  hour,  within  8  ft.,  and  4  miles  an  hour,  within  2  ft. 


Earnings  of  the  North  Jetsey  Street  Railway  in  Newark 

The  North  Jersey  Street  Railway  Company  is  required  to  file, 
annually,  with  the  city  authorities  in  Newark,  N.  J.,  a  statement 
of  its  gross  receipt*  m  that  city.  The  statement  which  was  filed 
recently  covers  the  year  ending  April  30,  1902,  and  while  it  does 
not,  by  any  means,  cover  all  the  properties  operated  by  the  com- 
pany, gives  a  good  idea  of  the  growth  of  the  Newark  business. 
The  gross  earnings  of  the  different  divisions,  as  shown  by  this  re- 
port, compared  with  the  preceding  year,  were  as  follows: 


19"8  19)1 

Plunk  u»A    PS1,'*<  SSS«.1J1 

ll<:Ucv,llc  Avenue   JKI.S14  390.710 

Orange    315.140  31'l.CS 

South  Or»nfe    ST.^s  351.1*4 

Itliximnrld   S».l»  23».H» 

TurnviVt    214.5&  2119.74* 

EHeatctk    iw.rrs  it:.ra 

Patcrsutl   123,64?  .... 

Koscville    13.  is))  11&.6M 

Kinncjr  Siren    117,4:*  MI7.3M 

llclicrn  SlTcrt    H»i,975  HW.IM 

|V.rr»t   II   I    1H4.319  IE  Ml 

Rmoiy   •.   MU.14N  [»'■<•] 

Ccfttfal  Avenue                                                                  77,712  Ts.'OJ 

Norfolk  Street    &»,30)  B,»l 

MnHerrf  .itreet                                                             SH.K27  44.119 

I-  hr.il.cth  Avrnue                                                                HJ.J71  28A3 


Tout*   SX*M.«J»  12.777.W 


The  mileage  operated  by  the  company  is  267  miles,  and  as  151 
miles  of  track  are  located  in  the  city,  the  tax  paid  the  city  is 
proportioned  to  that  amount. 

The  earnings  of  the  Belleville  Avenue  line  for  igol  included  the 
Paterson  earnings,  winch  are  reported  separately  for  loos  If  the 
earnings  of  the  Paterson  line  were  included  with  the  Belleville 
Avenue  line  for  1002  the  total  would  be  $486,850.  against  $joo,730 
for  1901. 
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Larfje  Electric  Railway  Engine  for  Kiew 

American  practice  in  engine  construction  has  been  so  fully  dis- 
cussed in  these  pages  that  it  will  undoubtedly  be  of  interest  to 
note  how  some  of  the  European  engine  builders  undertake  to 
design  and  build  a  large  engine  for  electric  railway  work.  Among 
the  steam  engine  manufacturers  abroad  who  have  given  especial 


:  fitted  out  with  poppet  gear,  while, 

ins.  all  of  the  large  verticil!  engine*  built  p 
tinent,  for  electrical  plant*,  have  a  mixed 
ition;  that  is.  poppet  valve  (leaf  ml  the 


3O0O-IIP.  ENGINE  FOR  RUSSIAN  RAILWAY 

attention  to  the  electric  railway  field,  there  i-  Hour,  probably,  who 
has  dime  a  larger  business  than  Franco  Tixi.  nf  l.egnano,  Italy 
Product?  from  the  Tosi  works  are  used  very  extensively  in  Italy, 
l-'raiicc,  Spain  and  Austria,  as  well  as  to  a  lesser  extent  in  a  num- 
ber of  the  northern  countries.  Through  tin-  courtesy  <if  thi*  linn, 
this  paper  is  able  to  present  in  this  issue  some  diagram*  and  a 
general  view  of  a  2000-hp  vertical  triple  expansion  engine  rc- 
cently  built  by  them  for  the  power  station  at  Kiew.  Kiis-ia  of  the 
Kussische  ElcktricilaTs-Gcsellschaft  "Union." 

These  engines  arc  of  the  three-crank  type,  our  crank  for  each 
of  the  three  cylinders.    An  especially  interesting  feature  oi  them 
is  that  all  cylinders  arc  fitted  out  with  poppet  valve  gear,  while 
with  very  few  exceptions 
heretofore  on  the  Com 
type  of  steam  distribution 

hor»e-|Mjwer  cylindiT  only  ami  Girh**  valve  gear  >in  the  inter- 
mediate and  on  the  low-pressure  cylinders.  I  In-  advantages  of 
the  poppet  valve,  not  Only  with  regard  to  closer  regulation  when 
the  engine  is  working  with  a  very  light  load  •>:  al  times  with  no 
load,  but  also  with  regard  to  its  greater  adaptability  for  tin-  um 
of  highly  superheated  steam,  are  gem-rally  conceded,  and  it  wa- 
fer this  reason  that  the  valves  have  been  applied  to  all  three 
cylinders. 

Tlie  first  engine  of  the  two  ordered  for  Kiew  has  ju*l  been 
-hipped  from  the  works  at  I.egnano,  where  it  bad  been  erected 
on  a  foundation  specially  built  for  the  purpose  of  giving  it  a 
thorough  shop  trial. 

The  dimensions  of  the  cylinders  are  as  follows;    Diameter  of 
t tic  high-prc«surc  cylinder,  700  mm.  (J7}j  ins.);  diameter  of  the 
intermediate  cylinder,  tion  mm   (-472  ins.);  diameter 
of  the  low-pressure  cylinder.  1750  mm.   (08.0  ins.>; 
stroke  of  pistons,  10*0  mm.  (41.3  ins  >     The  number 
of  revolution*  p«'f  minute  is  0.4.     All  cylinders  arc 
jacketed.    On  the  high-pressure  cylinder  this  is  done 
for  the  sake  of  having  a  hard  liner  in  the  cylinder  ami 
for  warming  up  the  cylinder  before  starting :  super 
iu-.ii...  steam  being  used.    The  jacket  will  not  be 
heated  while  the  engine  is  working    The  jackets  on 


the  intermediate  and  on  the  low-pressure  cylinders  are  heated  by 
strain  coming  from  the  preceding  cylinder. 

Each  cylinder  has  (our  poppet  valves,  two  for  admission  and  two 
for  exhaust.  As  seen  in  the  drawing,  they  arc  placed  in  each  head 
to  reduce  the  waste  mom  to  a  maximum.  The  valves  of  the  first 
and  second  cylinder,  for  the  purpose  of  reducing  their  lift,  arc 
made  with  four  seats  and,  for  the  same  reason,  those  in  the  low- 
pressure  cylinder  arc  made  with  six  seals.  The  latter  are  prob- 
ably the  only  poppet  valves  of  this  type  ever  built. 

All  the  calves  take  their  motion  from  a  revolving  shaft  carried 
horizontal!)-  on  brackets  in  front  ol  the  three  cylinders,  which 
■haft,  in  turn,  is  driven  from  the  crankshaft  by  mean*  of  two  pairs 
of  helical  gears  and  one  vertical  shaft.  The  two  admission  valves 
011  the  horse  ]iri---er  cylinder  have  their  valve  gear  MOftd  by  one 
eccentric,  keyed  to  the  revolving  shaft  acting  on  one  wrist-plate 
Common  to  both,  ami  the  simple  trip  device  is  controlled  by  a 
potter  governor,  which  is  also  driven  from  the  revolving  gear- 
shaft  by  means  of  helical  gear*.  All  the  other  poppet  valves  arc 
mured  In  pair*  pi  two-admission  valves  or  two-exhaust  valves  on 
each  cylinder  from  one  wrist-plate  common  to  both,  and  which 
Is  moved  by  one  eccentric  keyed  oil  the  revolving  gear  shait.  The 
wn-l-plalc  is  connected!  by  means  of  rods,  to  one  end  of  the 
"rowing"  or  "progressive"  valve-lever,  whose  other  end  is  at- 
tached to  the  stem  al  the  puppet  valve.  This  valve  gear  thus 
1.. inl.iiiiv  tin  advantages  of  the  <juirk  wrist  plate  motion  with 
]'•>  -i  ol  tin  rolling  lever,  the  valve  is  lifted  slowly  and  without 
*hork  110:1:  its  seat,  ami  is  then  opened  ipiickly, 

The  cut-o||  in  the  intermediate  and  low-pressure  cylinder  can 
be  regulated  by  baud  within  certain  limits. 

The  admission  valve  in  the  lower  head  ol  the  horse-power  cylin- 
der is  moie  than  o .inner  balanced  by  a  weight  combined  with 
dasbpoi.  in  order  to  secure  closure  of  valve  in  case  of  breaking 
of  the  spiral  taring,  thus  to  guard  against  running  away  of  the 
engine.  Tin-  governor  is  lilted  with  sliding  weights  to  vary  the 
speed  and  also  with  a  safety  device  which  will  stop  the  engine  in 
rase  of  a  breakdown  ol  the  governor,  ami  which  will  also  enable 
the  engineer,  in  case  of  an  emergency,  to  quickly  stop  the  engine 
by  simply  moving  a  lever  instead  of  shutting  off  the  steam  at 
the  engine  stop  valve. 

The  engine  frame  consists  of  three  cast -iron  stands  containing 
the  rroas-hrad  guide-,  and  of  three  steel  columns,  well  braced 
he:  w  ecu  ilieiu*elve-  and  the  ca*l  iron  *taml*  by  ca*l  iron  slrut* 


CROSS  SECTION  THROUGH  HIGH  PRESSURE  CYLINDER 
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and  wrought-iron  lie  rods,  all  mounted  on  a  common  bed-plate. 
This  hed- plate  is  cast  in  three  pieces  containing  four  bearings  for 
the  crank  shaft.  All  bearings  arc  lined  with  a  special  composi- 
tion ol  white  metal. 

Tin  crankshaft  proper  is  made  in  two  pieces,  each  piece  having 
one  forged  "U"  crank,  one  end  of  which  flanged  to  connect  to 
the  dynamo  shaft,  while  the  other  end  has  one  side-crank  shrunk 
on.  These  two  side-cranks  are  connected  by  one  crank  pin. 
forming  thus  the.  third  "IS"  crank.  Of  the  two  dynamo  shaft* 
connecting  to  the  flanged  ends  of  the  crankshaft,  one  carries  a 
direct-current  generator  and  a  fly-wheel,  while  the  other  carries 
an  alternator. 

The  duplex  single-acting  air  pump  which  is  used  in  connection 
with  a  jet  condenser  is  driven  from  the  cross  head  by  means  of 


Semi-Annual  Report  of  the  Bridge  CommisMoiier  of 
New  York 


The  semi-annual  report  of  Bridge  Commissioner  Lindenthal,  of 
New  York,  for  the  fir>t  six  months  of  1 90 J  was  published  in  "The 
City  Record"  on  Aug.  12.  The  report  is  dated  July  1,  and  ,'a» 
submitted  to  Mayor  l»w  shortly  after  that  time.  It  goes  into 
detail  on  all  work,  mechanical  and  clerical,  that  has  been  done,  and 
mentions  all  changes  in  the  department  smct  the  new  administrate 
took  office. 

The  Commissioner  believes  the  Manhattan  Bridge  will  be  the 
most  important  bridge  between  New  York  and  Brooklyn,  as  "it  is 
intended  that  the  Manhattan  approach  on  Canal  Street  shall  be  on 


LONOtTL DINAL  SUCTION  w- HP  VERTICAL  ENGINE,  SHOWING  VALVE  DETAILS 


connecting  rods  and  beam.  Suction  valves  are  omitted,  so  that 
the  resistance  to  the  water  entering  the  pump  is  reduced,  and  a 
good  vacuum  is  obtained.  The  passages  for  the  flow  of  the  water 
and  air  are  of  ample  size,  in  order  to  secure  noiseless  running  at 
high  speed.    AH  delivery  valves  arc  made  easily  accessible. 

All  cylinders  have  direct  lubrication  to  the  inside  through  the 
top  heads,  and  the  high-pressure  cylinder  has,  in  addition,  three  fur- 
thrr  mrans  for  oil  lubrication,  one  through  the  Upper  admission 
valve,  one  through  the  lower  steam  pipe  and  one  through  the 
slufling  box,  A  sextuple  oil  pump  is  driven  from  the  grar  shah 
of  the  engine  by  means  of  two  eccentrics.  All  of  the  engine 
lubrication,  that  i*.  of  all  the  journal*  and  guides,  is  accomplished 
irom  a  reservoir  placed  at  some  height  over  the  engine.  The 
spent  oil  is  collected  in  a  tank  located  in  the  basement  of  the 
engine  room.  It  is  then  filtered  and  pumped  up  again  into  the 
reservoir. 

The  engine  can  lie  turned  slowly  without  snam,  if  desired,  by 
means  of  an  electric  motor,  which  acts  through  a  worm  grar  and 
pinion,  and  which  can  be  thrown  in  or  out  of  conlact  with  an 
internal  gear  on  the  rim  of  the  fly-wheel. 


;i  line  to  the  North  River,  and  intersect  all  transportation  lines  run- 
ning north  and  south  in  Manhattan. 

Referring  to  the  Brooklyn  Bridge,  the  Commissioner  says  that 
delays  have  been  very  few  in  the  traffic,  and  those  chiefly  due  to 
heavy  snowstorms  in  February  and  March  He  doe*  not  estimate 
the  number  of  people  carried  across  the  bridge  in  one  day,  hut 
rmntca  figures  of  the  Brooklyn  Rapid  Transft  Company  for  a  day 
of  twenty-four  hours,  in  which  295,058  passengers  were  carried  on 
the  trolley  car*.  This  i*  an  increase,  he  says,  of  1 1. 004  passengers 
uve'  the  Bret  ions  count  made  last  fall.  Referring  to  plans  for 
temporary  relief.  Mr.  Lindenthal  says: 

"A  number  of  plans  have  hern  providing  for  increased  traffic 
facilities:  in  tin  Manhattan  terminal  of  the  bridge,  the  mo*t  feasible 
and  least  expensivr  being  a  plan  for  four  additional  loop  tracks  on 
the  lower  floor  01  the  terminal  for  the  use  of  the  surface  cars  until 
plans  for  permanent  improvement  can  be  carried  out :  but  before 
such  tnck«  can  be  built  it  will  be  necessary  to  extend  the  tail- 
switching  tracks  of  the  bridge  railway  across  Center  Street  and 
lengthen  out  the  platforms  in  order  to  obtain  the  approaches  and 
stairways  required  10  replace  tho*c  which  will  have  to  be  removed 
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wncn  the  new  loops  arc  built.  Conflicting  interests  and  circum- 
stances have  thus  far  delayed  this  improvement. 

"These  proposed  temporary  expedients  have  no  relation  to  the 
permanent  terminal  improvements,  and  should  be  made  on  a  com- 
prehensive scale  for  all  future  needs,  and  should  include  the  other 
bridges  over  the  East  River  now  under  construction." 

The  Commissioner  then  refers  to  the  two  plans,  for  relief,  one 
of  which  was  devised  by  the  three  experts  under  the  McCarren  act, 
and  the  other  by  Chief  Engineer  Martin,  of  the  Brooklyn  Bridge 
the  Commissioner  says  further : 

"There  is  good  reason  for  the  belief  that  through  the  co-operation 
of  the  Bridge  Department  with  the  Rapid  Transit  Board  a  final, 
adequate  and  permanent  solution  will  be  found  fur  the  bridge  ter- 
minal question." 

 »♦«  

Cincinnati  Franchises  Declared  Invalid 


The  Superior  Court,  Judge  Dempsey,  Judge  Smith  and  Judge 
Ferris  concurring,  has  declared  unconstitutional  the  Rogers  law. 
which  granted  the  Cincinnati  Street  Railway  Company  an  extension 
of  its  franchise  for  fifty  years,  expiring  in  1946.  If  the  Supreme 
Court  sustains  the  Superior  Court,  franchises  granted  elsewhere 
under  the  same  law  will  be  invalid.  The  court  held  that  the 
Rogers  law  arbitrarily  classifies  street  railways  and  municipalities 
and  that  it  is  not  uniform.  The  law  gave  a  fifty  years'  extension 
of  franchise  only  for  such  street  railways  as  complied  with  various 
conditions  on  the  day  it  went  into  operation.  It  is  generally  be- 
lieved that  the  decision  will  be  reversed  when  taken  before  the 
Supreme  Court. 



Open  Cars  for  the  West  Indies 

The  Island  of  Trinidad,  of!  the  coast  of  Venezuela,  has  paved 
SO  many  of  our  streets  with  its  famous  asphalt  that  it  is  only  fair 
that  America  should  contribute  something  in  return.  Thas  has  been 
done  in  the  shape  of  fifteen  new  cars,  built  by  the  J.  G.  Brill  Com- 
pany, and  lately  placed  in  commission  on  the  fine  streets  of  the  hand- 
some tropical  capital — Port  of  Spain.  The  cars  were  ordered  by 
the  Trinidad  Electric  Company.  Ltd.    Aside  from  their  fine  COW- 


OPEN  CARS  FOR  TRINIDAD 

stnictinn  and  appearance,  are  interesting  from  the  fact  that  they 
depart  from  the  usual  bulkhead  construction. 

The  cars  are  30  ft.  long  over  all ;  the  width  over  the  sill  plates  is 
6  ft.  3  ins.;  width  over  the  posts  is  7  ft.  2  ins.,  and  over  all  7  ft 
8  ins.  The  vestibule  ends  arc  steel  sheathed,  and  have  pockets  for 
ihe  windows.  The  cars  are  equipped  with  "Dedcnda"  gongs, 
round-corner  scat-end  panels,  radical  draw  bars,  angle  iron 
bumpers,  ratchet  brake  handles,  etc.  The  trucks  arc  of  the  Brill 
21 -V.  pattern. 



New  York  Street  Railway  Convention 

This  convention,  as  has  already  been  announced,  will  take  place 
Sept.  9-10,  at  the  Fort  William  Henry  Hotel,  Caldwell,  and  M 
interesting  programme  has  been  arranged. 

The  committee  on  rules,  which  was  appointed  two  years  ago,  ami 
which  made  its  first  annual  report  at  the  last  meeting,  has  devoted 
considerable  time  to  the  formation  of  a  second  annual  report, 
which  will  embody  the  suggestions  made  at  last  year's  convention, 


and  the  best  thought  of  the  railroad  managers  of  this  State  upon 
the  subject  during  the  past  year. 

The  question  of  the  "Kconomic  Use  of  Power  by  Motormcn" 
lias  been  assigned  to  several  individuals,  and  will  be  taken  up  as  a 
subject  of  discussion. 

The  following  papers  arc  also  announced: 

"Power  House  Accounting,"  by  R.  E.  Dan  forth,  of  the  Rochester 
Railway  Company. 

"Supply  House  Methods,"  by  A.  C.  Tully,  Metropolitan  Street 
Railway  Company. 

"Accidents,"  by  Charles  R.  Barnes,  inspector  of  the  Board  of 
Railroad  Commissioners.  At  the  close  of  Mr.  Barnes's  paper  this 
subject  will  tic  discussed  by  W.  W.  Cole,  of  Elmira,  and  Hon. 
Joseph  F.  Daly,  of  New  York. 

"The  Effect  of  Internrhan  Service  on  Small  Towns,"  Colonel  N. 
H.  Heft. 

"The  Removal  of  Snow  and  Ice,"  by  W.  Hoardmann  Reed,  of  the 
Metropolitan  Street  Railway  Company,  of  New  York. 
"Discipline,"  by  C.  B.  Fairchild- 

The  Trunk  Line  Association  has  granted  a  rate  of  fare  and  a 
third  on  the  certificate  plan  to  all  delegates  attending  the  conven- 
tion, and  the  Fori  William  Henry  Hotel  has  granted  a  special  rate 
to  all  delegates. 

A  special  invitation  has  been  extended  to  both  supply  men  and 
ladies  by  the  local  committee,  and  it  is  hoped  there  will  be  a  large 
attendance  of  both.  A  ladies'  reception  committee  has  been  ap- 
pointed, and  a  reception  to  the  ladies  will  be  held  upon  the  first 
morning  of  the  convention. 

Large  accommodations  have  also  been  made  for  an  exhibit  of 
Street  railway  supplies  for  those  who  wish  to  take  advantage  of 
making  an  exhibit.  The  exhibits  will  be  in  accommodations  ad- 
joining the  convention  halt,  and  some  person  will  be  in  attendance 
at  the  Fort  William  Henry  Hotel  on  Monday  morning,  Sept.  8,  to 
attend  to  the  wants  of  the  supply  men. 



The  Mersey  River  Tunnel 

The  last  of  the  main  generators  and  engines  intended  to  be 
installed  in  the  power  plant  of  the  Mersey  Tunnel  Railway,  Liver- 
pool, are  about  to  be  shipped 
from  the  Westingliouse 
Works  at  East  Pittsburgh. 
These  generators  are  of  the 
railway  type  (1200  kw.  650 
volts.  00  r  p..  m.}.  and  are  to 
be  direct  connected  to  verti- 
cal cross-compound  Westing- 
hoove  Corliss  engines  of  IJCO 
hp  each.  The  power  house 
liKhting  and  the  electric  light 
of  all  stations,  sidings,  etc., 
will  be  supplied  from  a  sepa- 
rate generating  plant,  com- 
prising two  compound- wound 
generators,  each  having  a  ca- 
pacity of  200  kw  at  65a  volts, 
direct  connected  to  Westing- 
house  compound  engines,  and 
running  at  a  speed  of  250 
r  p.  ra.  The  power  generat- 
ing plant  will  have  an  aggre- 
gate output  of  about  6600  hp 
— 6000  hp  for  the  railway 
proper  and  <x»  hp  for  lighting  The  Westinghouse  electropneu  ■ 
matic  system  of  train  control  is  to  be  used,  and  the  cars  will  be 
equipped  with  Westinghouse  high  speed  air  brakes.  The  rolling 
stock  will  consist  of  sixty  cars,  each  about  60  ft.  in  length.  'Hie 
trains  will  be  formed  of  five  cars  each,  the  first  and  last  cars  ofxa 
train  being  motor  cars,  equipped  with  four  ino-hp  motors  each. 

The  Mersey  Railway  connects  Liverpool  and  Birkenhead,  and 
passes  under  the  river  Mersey.  The  tunnel  is  double  tracked.  The 
mute  of  the  railway  is  about  4'  j  miles  long,  the  total  length  of 
track,  including  sidings,  being  about  12  miles  long.  Its  situation  is 
unique,  joining  two  such  important  business  cities,  between  which 
the  only  competition  in  the  transportation  of  passengers  and 
freight  is  given  by  ferry  boats  on  the  river,  and  the  traffic  on  the 
line  is  large.  The  number  of  passengers  carried  amounted  to  be- 
tween seven  and  eight  millions  per  year,  even  with  the  old  steam 
locomotive  system. 

The  railway  is  standard  gage,  laid  in  accordance  with  heavy 
steam  railway  practice,  the  rails  being  of  the  ordinary  English  "bill1 
head"  type,  weighing  86  lbs.  per  yard.  The  line  is  to  he  fitted  with  the 
third  rail  system,  the  conductor  rail  to  be  laid  alongside  and  iu*t 
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outside  of  the  running  track.  The  running  rails  will  not  be  used 
as  the  return  electrical  conductor,  but  a  fourth  rail  is  to  be  placed 
between  them  solely  for  this  purpose.  The  third  and  fourth  rails 
will  be  similar  in  size  and  in  arrangement.  They  are  to  be  of 
T-scction,  60  ft.  in  letigih,  and  to  weigh  too  Km.  per  yard.  They 
will  be  effectively  bonded  and  carried  on  stoneware  insulators, 
spaced  at  intervals  of  7  ft.  or  8  ft  apart. 

It  is  expccteil  that  trams  will  run  on  a  three-minute  service 
The  tunnel  and  the  seven  stations  of  the  system  arc  to  be  electric- 
ally lighted  throughout.  The  power  generating  station,  the  ma- 
chinery and  the  track  work  arc  all  being  pushed  rapidly  to  com- 
pletion. 

 ♦♦♦  

Electric  Traction  in  Russia 

According  to  Thomas  K.  Hccfltfl,  United  States  consul  at 
Odessa,  electricity  is  coming  into  use  for  tramways  in  Russia. 
The  first  electric  tramway  built  in  Russia  was  the  one  at  Kief, 
which  dates  (rom  1893.  In  1808  forty-five  cities  had  constructed 
such  lines.  Their  length  exceeded  312  miles  The  number  of  motor 
cars  was  about  300  and  there  were  many  trail  cars.  The  total 
length  of  wire  for  the  electric  tramways  in  St,  Petersburg  is  vii 
mated  at  187;  miles.  Overhead  and  underground  conductors  will 
be  used,  and.  on  the  principal  streets,  the  accumulator  system 
will  be  adopted.  Nearly  400  motor  cars  will  be  in  use,  and  there 
will  be  300  trail  cars.  Other  cities  also  contemplate  the  employ- 
ment of  electricity  on  a  large  scale,  and  plans  arc  under  consid- 
eration for  its  use  on  the  great  railroads  of  Russia  These  projects 
include  the  construction  of  an  electric  railroad  to  connect 
neighboring  town*  on  the  western  frontier  of  Russia,  and  the 
establishment  of  a  road  to  cross  the  Caucasus  Mountains,  between 
the  town  of  Suhkum  and  one  of  the  stations  of  the  Vladikavkaz 
Railway.  To  supply  power  for  this  latter  road  it  is  proposed  to 
harness  the  mountain  streams. 

In  regard  to  extending  trade  in  Russia,  Mr.  Heeuan  says: 
"It  will  thus  be  seen  that  the  demand  tor  elecfical  apparatus 
and  machinery  in  Russia  is  relatively  but  little  satisfied  by  the 
home  manufacturers,  and  the  progress  in  the  application  of  elec- 
tricity tor  transportation,  manufacturing,  and  domestic  economy 
will  undoubtedly  enormously  increase  the  market  for  foreign 
appliances  American  manufacturers  should  have  their  share  of 
this  trade,  and  there  is  but  one  way  to  secure  it — that  is,  to  cstab 
hsh  branch  houses  in  this  country  and  place  the  same  in  the 
hands  of  competent  men.  The  Germans  hold  the  field  in  supply- 
ing this  country  with  electric  appliances,  because  they  are  ever 
present  and  always  patient;  they  study  their  customers,  ascertain 
their  financial  condition,  give  long  credit  with  reasonable  interest, 
and  employ  men  who  are  cither  Ocrman-spcaking  Russians  or 
Germans  born  in  Russia,  who,  of  course,  speak  both  Russian  and 
German." 

It  will  require  more  than  a  casual  visit  to  Russia  on  the  part  oi 
American  business  men,  Mr.  lleenan  says,  if  they  arc  to  win 
their  proper  share  of  the  future  business  to  be  done  in  electrical 
appliances,  and  he  says  that  it  is  not  too  much  to  say  that  in  no 
other  branch  of  trade  is  there  likely  to  be  such  material  progress 
in  Russia. 

 »sM  

Street  Railway  Patents 

(This  department  is  conducted  by  W.  A.  Ros"tib;uim,  patent 
attorney.  Room  No.  1203-7  Nassau-Bcekman  Uuilding.  New 
York] 

UNITED  STATUS  PATENTS  ISSI  KI)  At  H.  19.  Mt 


707,130.  Car  Wheel;  G.  Killian,  Scranton,  Pa.  App.  filed 
Aug.  30,  1901.    Relates  to  a  built-up  car  wheel,  and  comprises 


PATENT  NO.  707,331 


two  disc  body  portions  and  a  tire  which  covers  the  periphery  of 
both  discs. 

707,149.  Brake;  A.  R.  Moore.  Charlotte,  Mich.  App  filed 
March  19,  1902.    Details  of  a  braking  mechanism. 

707,208,  Side  ami  Center  Bearing  for  Car  Trucks;  E.  Cliff. 
Newark,  N.  J.  App.  filed  July  2,  190.2.  The  bearing  comprises 
upper  and  lower  members  having  at  each  side  of  a  vertical  trans 


verse  line  oppositely  inclined  track  surfaces  between  which  roll- 
ii-  an  loiati  I,  there  being  means  whereby  the  rollers  art  kept 
a  definite  distance  apart. 

707,255,  Safety  Ball  for  Tram  Protecting  Rollers;  E.  Raus. 
Prague.  Austria-Hungary.  App.  filed  April  30,  1902.  A  fender 
consisting  of  a  rotating  cylinder  or  cylinders  which  arc  covered 
with  elastic  balls  or  fingers. 

707,331.  Car  Brake;  W.  House,  Syracuse.  N.  Y.  App.  filed 
Jan  10,  1002  Relates  to  mechanism  in  which  the  braking  action 
is  obtained  by  means  of  rollers  forced  into  frictional  contact  with 
the  threads  of  the  car  wheels  and  track  rails  adjacent  thereto, 
which  contacts  subject  the  rollers  to  strains  reverse  from  the 
rotation  of  the  car  wheels 

707,465.  Emergency  Brake;  C.  Vogel,  New  burg,  N.  Y.  App. 
filed  March  7,  1902  A  device  having  a  beak  winch  is  adapted 
to  be  forced  into  the  surface  of  the  roadbed  when  it  is  desired  to 
stop  the  car. 


PERSONAL  MENTION 

MR  F  M'KKNNA.  at  present  road  master  of  the  Toronto 
Street  Railway  Company,  of  Toronto.  Canada,  has  been  ap- 
pointed inspector  of  the  company,  a  newly-created  position. 

VICE- PRESIDENT  C.  S.  SERGEANT  and  Chief  Engineer 
of  Elevated  Lines  George  A.  Kimball,  of  the  Boston  Elevated 
Railway  Company,  recently  sailed  for  an  extended  European  trip 
of  combined  business  and  pleasure. 

MR.  F.  B  LENEGAN,  formerly  superintendent  of  the  San 
Francisco  <i  San  Mateo  Electric  Railway  and  the  Haywards- 
Oakland  Electric  Railway,  of  California,  has  been  appointed 
superintendent  of  the  Los  Angeles  Traction  Company,  of  Los 
Angeles,  Cal. 

MR.  ERNEST  \V.  CARPENTER,  who  has  been  in  the  em- 
ploy of  the  Port  Chester  Street  Railway  for  many  years,  has  re- 
cently been  appointed  assistant  superintendent  of  the  New  York 
Ac  Stamiord  Railway  Company,  which  now  controls  the  Port 
Cluster  Street  Railway. 

MR.  W.  F.  D.  CRANE,  who  has  been  associated  with  Sander 
son  &  Porter,  31  Nassau  Street,  in  an  engineering  capacity,  ha* 
reeeiilh  j  mi,  1  ihi  [orccs  ol  th<  American  Stoker  Company.  277 
Broadway.  New  York,  as  manager  of  its  contract  department. 
Mr.  Crane  will  have  his  quarters  in  the  New  York  office  of  the 
company. 

MR.  P.  E.  GARRISON, master meehanieof the  Fonda, John st own 
«.-  Gloversville  Railroad,  of  Glovcrsvillc,  N.  Y„  died  suddenly  in 
his  office  in  Gloversville  a  few  days  ago.  Mr.  Garrison  was 
formerly  connected  with  the  Eric  St  Central  Railroad,  and  was 
n-.>sier  mechanic,  of  the  Western  divisiivn  of  the  West  Shore  Rail- 
road for  a  number  of  years. 

MR.  CHARLES  F.  WALLACE,  of  the  operating  and  en- 
gineering  department!,  and  Mr.  Karl  A  Ancicn,  purchasing 
agent,  of  Messrs.  Stone  &  Webster,  of  Boston,  have  just  returned 
from  an  extended  trip  through  the  South,  West  and  Middle 
States,  in  which  a  number  of  the  firm's  properties  were  visited, 
including  El  Paso,  Tex.;  Seattle.  Wash.;  Minneapolis  and  others. 

MR.  EDWARD  BIRD  EDWARDS,  who  for  almost  hall  a 
century  was  identified  with  street  railroad  enterprises  in  Philadel- 
phia, died  a  few  days  ago  at  the  home  of  his  daughter  in  East 
Moorcstown,  N.  J.,  where  he  had  been  visiting.  Mr.  Edwards 
was  born  in  Philadelphia  in  1822  and  after  attending  Haverford 
College,  entered  into  business  as  a  flour  and  feed  merchant  and 
later  became  a  lumber  dealer.  He  invested  largely  in  street  rail- 
way interests  and  was  made  president  of  the  Ridge  Avenue 
Passenger  Railway  Company,  of  Philadelphia,  holding,  in  addition 
to  this,  the  presidency  of  the  Board  of  Street  Railway  Presidents. 
It  was  through  Mr  Edwards  that  5-ccnt  fares  were  established  in 
Philadelphia,  the  Ridge  Avenue  line  being  the  first  to  abolish  the 
6-ccnt  rate. 

MR  THOMAS  NEVINS,  of  East  Orange,  N.  J.,  died  at  his 
residence.  Mount  Shannon,  Castle  Connell,  County  Limerick.  Ire- 
land, on  Aug.  21.  Mr.  Ncvins  was  a  man  of  wealth  and  a  large 
shareholder  in  many  electric  traction  companies  in  the  United 
States,  He  was  also  connected  with  railroad  and  gas  enterprises 
in  New  Jersey.  Ill  England  Mr.  Ncvins  had  engaged  to  construct 
under  the  name  of  the  South  Lancashire  Kacctrie  Traction  Com- 
pany, a  number  of  interurhan  electric  lines  between  and  arotind 
Liverpool  and  Manchester.  Mr.  Nevins  was  born  at  Kells. 
County  Mayo.  Ireland,  May  30,  1844  He  came  to  the  United 
States  in  18*14,  settled  in  Orange  and  embarked  in  the  contracting 
business.  His  early  work  was  in  connection  with  the  macadamiz- 
ing of  streets  and  roads.  He  afterward  secured  a  blue  stone  quarry, 
which  laid  the  foundation  of  his  later  wealth.  He  became  interested 
in  the  development  of  electric  railways,  and  at  one  time  was  largely 
interested  in  tin  street  railroads  of  Detroit,  Mich. 
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CONDUCTED  BY  WILBUR  LARREMORE  OF  THE  NEW  YORK  BAR 


Sensational  Exhibits  and  Episodes  in  Accident  Cases 

In  Ro&t  vs.  R  R.  Company  (10  X.  Y.  App.  Div.,  478),  it  was 
laid  down  that  in  an  action  for  damages  for  personal  injuries 
caused  by  the  alleged  negligence  of  the  defendant,  it  may  be 
proper  to  exhibit  the  injured  bodily  member  to  the  jury,  if  such 
exhibition  be  necessary  to  enable  the  jury  better  to  understand 
the  character  of  the  injury,  or  the  conditions  which  existed  when 
it  was  received.    It  was,  however,  held  that  where  the  legitimate 
purposes  of  the  exhibition  are  necessarily  slight,  and  the  evident 
tendency  of  it  is  to  work  improper  and  illegitimate  results,  the 
rule  does  not  apply.    It  was  therefore  decided  that  the  exhibition 
oi  a  child's  foot,  which  had  been  amputated  and  preserved  in  a 
glass  jar,  was  error  which  called  for  a  new  trial. 

In  Perry  vs.  Met  St.  Ry.  Co.  (68  N.  Y.  App.  Div.,  331),  it 
was  held  that  a  plaintiff  in  an  action  to  recover  damages,  who  al- 
leges that  several  of  his  ribs  were  fractured,  that  he  had  been  in- 
jured about  the  body  and  internally,  and  that  the  injuries  are 
permanent,  may  properly  be  allowed  to  exhibit  his  bared  body  to 
the  jury,  and  to  have  pointed  out  thereon  the  physical  signs 
of  the  injuries,  where  the  defendant  announces  its  intention  of 
disputing  the  question  whether  the  plaintiff's  injuries  were  as 
serious  as  he  claimed  them  to  be.  The  distinction  between  these 
two  cases  is  one  of  simple  common  sense  and  justice.  li  a  de- 
fendant docs  not  controvert  the  nature  and  extent  of  injuries, 
through  a  street  railway  accident  or  other  cause,  there  can 
be  no  practical  necessity  for  introducing  the  injured  or  dismem- 
bered portions  of  a  human  body  in  evidence.  If  there  be  no 
such  probative  necessity  the  exhibition  will  almost  inevitably  tend 
toward  placing  the  jury  in  an  unjudicial  frame  of  mind;  toward 
influencing  them  to  increase  a  verdict  for  an  injured  person 
through  mere  horror  and  physical  repulsion. 

In  connection  with  those  cases  there  may  be  instanced  two 
others  that  came  before  the  Appellate  Division  of  the  Supreme 
Court  of  the  State  of  New  York.  Corky  vs.  X.  Y.  &  H  .  R.  K.  Co. 
(li  App.  Div.,  «oo>  and  McGloin  vs.  Met.  St.  Ry.  Co.  (71  App. 
Div.,  72).  In  neither  of  them  was  a  formal  introduction  in  evi- 
dence oi  physical  abnormality  relied  on  as  error.  In  the  Corlcy 
case,  however,  it  presumptively  appeared  that  the  plaintiff  had.  by 
an  elaborate  display  of  fictitious  infirmity,  feigned  very  serious  in- 
jury which  did  not  exist.  In  the  McGloin  case  it  appeared  that 
on  the  first  day  of  a  trial  for  personal  injuries,  alter  adjournment, 
and  in  the  presence  of  one  or  more  of  the  jurors,  the  plaintiff  be- 
came prostrated  in  the  court  room  and  was  attended  by  physicians 
and  after  about  twenty  minutes  was  removed  from  the  room. 
There  was  evidence  that  his  physical  condition  at  the  trial  was 
the  result  of  the  injuries  alleged.  It  was  not  alleged  that  the 
attack  was  simulated  or  that  symptoms  were  intentionally  mani- 
fested before  the  jury,  and  the  court  asked  any  of  the  jury  so 
affected  by  the  event  that  they  could  not  decide  the  case  as  if  it 
had  not  occurred  to  rise,  but  no  one  arose,  and  a  juror  who  saw 
the  occurrence  stated  that  it  would  not  affect  his  decision. 

In  the  McGloin  case  it  was  very  properly  and  justly  held  that 
the  refusal  of  the  trial  court  to  grant  a  new  trial  would  not  be 
disturbed.  In  the  Corley  case  the  Appellate  Division,  fully  as 
properly  and  justly,  went  to  very  considerable  lengths  in  order 
to  grant  a  new  trial. 

Under  the  present  condition  of  "accident  litigation''  the  policy 
of  discretionary  reversal  in  proper  cases  is  certainly  not  to  be  dis- 
couraged. The  action  of  the  Appellate  Division  of  the  Xew  York 
Supreme  Court  in  the  four  cases  above  cited  certainly  tends  to 
«how  that  it  will  endeavor,  upon  some  available  legal  theory,  to  do 
substantial  justice  with  regard  to  veritable  claims,  as  well  as 
fictitious  and  fraudulent  claims,  and  the  policy  pursued  by  that 
tribunal  may  well  be  adopted  as  a  model  elsewhere. 

LIABILITY  FOR  NEGLIGENCE. 
GEORGIA. — Second  Appeal— Law  of  the  Case. 
A  judgment  denying  an  interlocutory  injunction,  when  the  same 
depends  entirely  upon  questions  of  law,  is,  upon  its  affirmance  by 
the  Supreme  Court,  conclusive  against  the  plaintiff  in  error  as  to 
every  such  question  made  by  his  assignments  of  error,  though 
there  be  no  express  reference  to  all  of  them  either  in  the  opinion 
filed,  or  in  the  synopsis  of  the  points  decided- (Savannah,  T.  & 
I  H.  Ry.  Co.  vs.  Mayor,  etc..  of  City  of  Savannah,  41  S.  E. 
Rep-,  55»  ) 

Nor*.    Communicationt  relating  to  itiin  ilrfiartmenl  should  br  a<l.lt  n.ic<l  ln 
Mr.  Ijrrcmorc,  33  Nmmu  Slrrel,  New  York  City. 


ILLINOIS.— Carriers— Street  Railways— Injury  to  Passenger 
—Complaint— Amendment— Xew  Cause  of  Action— Allegations- 
Evidence— Special  Damages— Elements  of  Damage— Unskillful 
Medical  Treatment— Instructions— Remarks  of  Court— Harmless 
Error. 

1.  Where,  in  an  action  against  a  street  railroad  and  another 
for  injuries,  the  complaint  alleged  that  the  servants  of  the  rail- 
road so  carelessly  managed  the  car  in  which  plaintiff  was  seated 
and  the  other  so  carelessly  managed  a  truck  he  was  driving  that 
the  car  and  truck  collided,  and  injured  plaintiff,  a  contention  that 
an  amendment,  aitcr  the  time  limited  for  bringing  an  action  for 
the  injuries,  to  the  effect  that  plaintiff  was  in  the  exercise  of  ordi- 
nary care  for  her  safety,  was  a  statement  of  a  new  cause  of  action, 
so  that  the  bar  of  limitations  might  be  interposed,  was  without 
merit 

2.  Hurd's  Rev.  St.  1890.  p.  1287,  enacts  that  the  adjudication  of 
the  court  allowing  an  amendment  shall  be  conclusive  evidence  of 
the  identity  of  the  action.  Held,  that  a  contention  that  an  ob- 
jection to  an  amendment  as  the  statement  of  a  new  cause  of  action 
barred  by  limitations  could  not  be  taken  by  plea,  but  should  be 
taken  by  exception,  because  the  allowance  was  conclusive,  was  of 
no  merit;  limitations  being  a  privilege  which  must  be  pleaded  to  be 
availed  of,  and  a  count  on  a  new  cause  of  action  being  good  un- 
less the  defense  oi  limitations  is  interposed. 

5.  Where,  in  an  action  for  injuries,  the  complaint  alleged  that 
plaintiff  sustained  serious  physical  injuries,  causing  great  pain 
and  suffering  and  impairment  of  bodily  health,  strength,  and  abil- 
ity to  labor,  evidence  of  a  miscarriage  seven  months  after  the 
accident  was  admissible. 

4.  In  an  action  for  injuries,  counsel  for  defendant  had  been 
inquiring  about  plaintiff's  testimony  as  to  her  health  before  the 
accident.  His  questions  had  been  fully  answered,  and  plaintiff 
had  stated  she  had  not  had  a  doctor,  but  had  sometimes  taken 
a  little  medicine  in  the  spring.  The  court  then  said,  in  effect, 
that  he  should  have  to  interpose  an  objection  if  counsel  were 

to  consume  time  with  immaterial  matter;  that  she  might 
well  be  asked  if  she  did  not  get  up  in  the  morning  during  the 
several  years;  that  thousands  of  people  took  medicine  in  the 
spring,  and  it  did  not  prove  her  health  bad.  Held,  that  the  re- 
marks were  improper. 

5.  The  remarks  were  not  prejudicial. 

6  It  did  not  appear  that  the  cross-examination  was  improperly 
abridged. 

7.  In  an  action  for  injuries,  an  instruction  that,  if  plaintiff 
exercised  ordinary  care  in  seeking  medical  aid,  she  might  recover 
for  all  physical  impairments,  though  they  resulted  "in  whole" 
from  mistakes  of  medical  attendants,  was  improper. 

8.  The  error  was  harmless,  it  appearing  from  the  evidence  that 
her  impairments  were  not  wholly  due  to  mistakes  in  treatment. 

Q.  Where  mistakes  are  made  in  the  treatment  of  one  injured, 
who  has  used  ordinary  care  in  the  selection  of  medical  attendants, 
injuries  from  such  mistakes  are  a  part  of  the  damages  resulting 
from  the  original  injury  — (Chicago  City  Ry.  Co.  vs.  Cooncy,  6j 
N.  E.  Rep.,  toao,) 

ILLINOIS— Street  Railroads— Action  for  Injuries— Child  on 
Track— Evidence— Sufficiency— Admissibility— Credibility  of  Wit- 
nesses—Previous Contradictory  Statements— Jury  Questions- 
Contributory  Negligence— Capacity  of  Child  Under  Seven— Neg- 
ligence of  Parent— Imputation— Instruction*. 

1.  Plaintiff's  evidence  tended  to  show  that,  when  he,  a  six-year- 
old  boy,  was  run  over  by  defendant's  electric  street  car,  he  was 
standing  on  defendant's  track,  about  20  ft.  from  a  street  crossing, 
with  his  back  toward  the  approaching  car,  and  talking  to  a  boy 
standing  on  the  sidewalk;  that  the  car  was  running  about  16 
miles  an  hour;  that  no  bell  was  sounded  for  the  crossing,  and  that, 
when  the  boy  on  the  sidewalk  saw  it,  he  warned  plaintiff,  who 
attempted  to  get  off  the  track,  but  too  late,  the  car  being  only 
IS  ft.  away,  that  plaintiff  was  standing  in  full  view  of  the  motor- 
man;  and  that,  when  the  car  stopped  after  running  over  him,  it 
had  passed  him  75  ft.  Defendant's  evidence  tended  to  contra- 
dict plaintiffs  on  all  material  points,  and  there  was  evidence  of 
previous  contradictory  statements  by  plaintiff's  principal  wit- 
nesses. Held,  that  the  evidence  was  sufficient  to  justify  the  sub 
mission  of  the  case  to  the  jury. 

2.  The  fact  that  a  street  car  runs  an  unusual  distance  before 
it  is  stopped,  after  running  over  a  person,  is  some  evidence  of 
improper  management  thereof. 


Digitized  by  Google 


286 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.   No.  9. 


3.  Where,  in  an  action  against  a  street  railway  company  for 
injuries,  defendant  introduced  evidence,  based  upon  note*  taken 
in  an  interview  with  plaintiff's  witnesses  immediately  after  the 
accident,  and  on  a  subsequent  interview  between  such  witnesses 
and  deiendant  s  attorneys,  which  was  taken  down  by  a  stenog- 
rapher, tending  to  contradict  the  testimony  of  the  witnesses  at  the 
trial,  whether  the  witnesses  were  in  fact  contradicted  was  ior  tin- 
jury. 

4.  In  an  action  against  a  street  railway  company  for  injury  to 
a  child  of  tender  years,  it  appeared  that  he  had  been  going  for 
several  months  to  a  school  two  blocks  from  his  house,  to  reach 
which  he  had  to  cross  defendant's  tracks,  which  ran  by  the 
school;  hut  it  did  not  affirmatively  appear  that  he  went  to  school 
alone,  and  his  mother  testified  that  she  never  allowed  htm  to  go 
alone  to  visit  his  playmates,  only  a  block  and  a  hail  away.  Held, 
that  the  evidence  was  insufficient  lo  show  that  the  child  was  of 
sufficient  intelligence  or  capacity  to  exercise  any  care  for  his  own 
safety,  especially  in  view  of  the  presumption  that  deiendant 
obeyed  the  law  and  exercised  greater  care  at  the  crossings  fre- 
quented by  school  children  than  at  the  ordinary  crossing,  where 
the  child  was  injured, 

5-  A  child  under  scicn  years  oi  age  is  incapable  of  such  con- 
duct as  will  constitute  contributory  negligence. 

6.  The  giving  of  an  instruction  which  stales  the  law  incor- 
rectly is  not  reversible  error,  where  it  appears  that  under  the 
evidence  the  jury  could  not  have  found  otherwise  than  in  accord 
ance  with  the  effect  of  the  instruction. 

7.  Where  an  instruction,  in  an  action  against  a  street  railway 
company  for  injury  to  a  pedestrian,  that  defendant,  in  using  the 
highway,  was  bound  to  use  "every  reasonable  cffi.rt  to  avoid  in- 
jury to  others.''  was  qualified  by  other  instructions  that  defendant 
was  not  l>oitnd  to  use  the  highest  degree  oi  care,  but  only  ordi- 
nary care  under  the  circumstances  of  the  case,  and  possible  error 
in  the  first  instruction  was  cured  by  the  others 

8.  In  an  action  against  a  street  railway  company  ior  injuries, 
the  court  instructed  that  in  considering  the  credibility  of  wit- 
nesses, and  in  determining  the  worth  of  their  testimony,  the  jury 
might  consider  the  iact  that  a  witness  was  in  defendant's  employ, 
and  also  his  connection,  if  any.  with  the  accident  complained  of 
Other  instructions  .stated  that  deiendant  -  employees  were  compc 
tent  witnesses,  and  that  their  testimony  could  not  be  arbitrarily  re- 
jected because  they  were  such  employees,  and  that,  if  the  jury 
believed  that  any  witness  was  interested  in  the  result  of  the  suit, 
they  might  consider  such  interest,  together  with  all  the  other  cir- 
cumstances which  would  aid  them  in  determining  the  credit  to  be 
given  such  witness.  Held,  that  any  possible  defect  in  the  first 
instruction  was  cured  by  the  others. 

9.  In  an  action  against  a  street  railway  company  for  injury  to 
a  six-year-old  boy.  which  was  tried  four  years  after  the  accident, 
plaintiff  testified  that  he  did  not  remember  how  he  was  hurt, 
whereupon  deiendant  introduced  evidence  of  previous  statement* 
made  by  him  to  his  playmates  as  to  the  manner  in  which  he  was 
injured.  Held,  that  there  was  no  error  in  instructing  that  the 
admissions  of  a  child  oi  plaintiff's  age  when  bis  admissions  were 
made  should  be  received  more  cautiously  than  those  of  an  adult, 
and  should  be  weighed  with  reference  to  his  age  and  under- 
standing. 

10.  The  negligence  of  the  parent  of  a  child  six  years  old  in 
allowing  him  to  go  across  street  car  tracks  with  a  boy  eleven 
years  old  was  not  imputable  to  the  child,  so  as  to  support  the 
defense  of  contributory  negligence  to  his  action  ior  injuries  re- 
ceived through  the  negligence  of  the  railway  Company, — (Chicago 
City  Ry.  Co  w  Tuohy,  63  N.  E.  Rep..  <jh7  ) 

KENTUCKY — Unrecorded     Mortgage    Purchaser  Without 
Notice — Waiver  of  Lien  by  Acceptance  of  Personal  Security 
Property  Added  to  Street  Railroad  Covered  by  Prior  Mortgage 
011  Road. 

1.  The  lien  of  an  unrecorded  mortgage  is  inferior  to  the  lien 
subsequently  acquired  by  a  mortgagee  who  gave  credit  without 
notice  of  such  prior  lien. 

2.  A  seller  who  had  a  lien  for  the  purchase  price  on  property 
sold  to  a  corporation  waived  his  lien  by  accepting  in  satisfaction 
of  his  claim  the  notes  of  the  corporation  indorsed  by  the  individual 
stockholder*. 

3.  Property  added  to  the  plant  of  a  street  railroad  company, 
and  which  becomes  an  essential  and  integral  part  of  its  road, 
passes  under  a  mortgage  previously  executed  and  recorded,  con- 
\  eying  its  entire  road.  Constructed  and  to  be  constructed,  though 
the  property  thus  added  was  furnished  under  a  contract  stipulating 
that  the  title  was  to  remain  in  the  seller  until  payment  made. — 
( W'cstinghoiise  Electric  Mfg.  Co.  vs.  Citizens'  St  Ry,  Co.  et  al  . 
(H  S.  W  Rep.,  463.I 

KENTUCKY  —Carriers— Street  Railroad«-Care  Due  Passen- 
gers—Contributory   Negligence— Panic    Among  Passengers 
Proximate  Cause— Instruction  as  to  Burden  of  Proof. 


I.    The  duty  of  a  street  railroad  company  to  a  passenger  to 

protect  her  from  injuries  from  its  appliances  is  not  fulfilled  by 
recent  inspection  of  its  cars,  or  by  an  inspection  by  a  competent 
employee,  but  the  law  requires  oi  it  "the  utmost  care  and  skill 
which  prudent  men  are  accustomed  to  use  under  similar  circum- 
stances." 

J.  It  was  error  to  instruct  the  jury  that  it  was  the  duty  oi  plain- 
tiff, when  going  upon  defendant's  cars,  "to  exercise  due  care  and 
caution,  use  her  eyes,  and  act  with  reasonable  care  and  judgment 
for  her  own  safely,  more  especially  if  she  found  the  car  unusually 
overcrowded  with  passengers."  but  the  court  should  instead  have 
instructed  the  jury  that  it  was  incumbent  on  plaintiff  while  on  the 
car  "to  exercise  such  care  and  caution  as  might  be  reasonably  ex- 
pected of  a  person  of  ordinary  prudence  situated  as  she  was." 

3.  If  the  negligence  of  defendant  produced  a  flash  of  fire,  fol- 
lowed by  smoke  in  the  car,  causing  a  panic  among  the  pa-sengers. 
whereby  plaintiff  was  injured,  that  negligence  was  the  proximate 
cause  of  the  injury,  provided  the  conduct  of  the  passengers  was 
Mich  as  might  reasonably  be  expected  under  similar  circumstances, 
considering  the  crowded  Condition  of  the  car  and  the  fact  that  it 
was  moved  by  electricity. 

4  A  passenger  makes  out  a  prima  facie  case  against  the  car- 
rier when  he  shows  an  injury  resulting  irom  a  defect  in  any  of 
those  things  the  carrier  is  bound  to  supply. 

5.  It  is  safer  to  so  frame  instructions  as  to  indicate  the  burden 
of  proof  without  expressly  referring  to  it.  and  therefore  the  court 
should  have  instructed  the  jury  that,  if  plaintiff1  s  injury  was  due 
to  any  defect  in  the  car  or  cars  on  which  she  was  riding,  or  the 
machinery  or  appliances  connected  therewith,  and  she  did  not.  by 
her  own  want  of  ordinary  care,  contribute  to  the  injury,  they 
should  find  for  her  the  damages  she  thereby  sustained,  unless  they 
in  heved  from  tlx  evidi  nee  defendant  bad  exert  i«  d  the  utm  1st 

care  and  skill  which  prudent  men  are  accustomed  to  use  tinder 
similar  circumstances  to  ascertain  any  defects  in  the  car  and  ap- 
pliances and  secure  their  safety. 

6  When  specific  facts  are  alleged  constituting  contributory 
negligence,  the  instructions  should  be  confined  to  those  facts  — 
t  Has  is  vs.  PadUCafa  Ry  &  Light  Co..  68  S.  W  Rep.,  140.) 

LOUISIANA  -  Street  Railroads— Injury  to  Person  on  Track, 

Where  a  boy  of  13  walks  from  one  side  of  a  street,  on  which 
there  are  double  car  tracks,  toward  the  other  side,  at  night,  and. 
without  stopping,  collides  with  a  car.  blazing  with  light,  loaded 
with  passengers,  and  moving  at  the  rate  of  six  miles  per  hour, 
which  there  was  nothing  to  prevent  his  seeing  and  hearing,  there 
can  be  no  recovery  for  injury  resulting  from  such  collision  — 
i  Kaiser  vs.  New  Orleans  &  C  R,  Co.,  32  Southern  Rep.,  ?<.) 

MASSACHUSETTS  —Carrier— Street  Cars-Ring  in  Floor- 
Injury  to  Passenger— Negligence  of  Company  Evidence— Ad- 
misibtlity. 

1.  Evidence  is  admissible  in  an  action  against  a  street  railway 
Company  by  a  passenger  injured  by  catching  her  foot  in  a  ring 
in  the  floor  of  the  car  that  the  ring  was  standing  erect  immediately 
after  the  accident,  and,  on  being  pushed  down,  would  rise  and 
remain  upright  on  the  starting  of  the  car,  as  such  evidence  tends 
to  show  that  the  ring  was  in  such  condition  and  operated  in  such 
manner  when  the  car  left  the  barn,  some  time  before,  which 
would  charge  the  company  with  notice  of  the  defect,  or  show 
negligence  on  the  part  of  the  conductor  in  failing  to  discover  its 
ci  'million. 

2    Where  the  testimony  of  a  witness  on  cross-examination  is 
inconsistent  with  his  testimony  in  chief,  his  testimony  should  not 
lie  stricken  out.  hut  should  he  submitted  to  the  jury,  with  in 
structions  that  it  is  inconsistent  with  itself. 

3.  A  street  car  company  is  negligent  in  allowing  a  ring  in  the 
floor  of  its  car  to  get  into  and  remain  in  such  a  condition  that  it 
rises  when  the  car  starts,  and  remains  standing  unless  replaced, 
even  though  the  builder  of  the  car  is  reputable,  and  the  ring  is  a 
usual  device -1  Kingman  vs.  Lynn  &  B.  R.  Co.,  64  N.  E.  Rep. 
7')  > 

MICHIGAN— Street  Railroads- Action  for  Injuries— Persons 
on  Track— Contributory  Negligence. 

In  an  action  against  an  electric  railroad  company  for  injuries  to 
a  pedestrian  it  appeared  that,  after  one  of  defenda  nt  1  regular  pas- 
FcngCf  cars  passed  him.  plaintiff  walked  in  the  same  direction 
abort  200  ft.  and  went  upon  defendant's  track,  and  continued  his 
way  for  200  ft  further,  when  he  was  struck  bv  a  gravel  train 
approaching  from  behind.  Plaintiff  did  not  look  back  after  the 
passenger  car  passed,  but  the  motorman  testified  that  he  saw 
plaintiff  when  within  about  200  ft.  of  him.  and  that  he  at  once 
rang  the  gong,  and  tried  to  stop.  The  evidence  as  to  whether  the 
gong  was  sounded  and  as  to  the  distance  the  car  ran  after  striking 
plaintiff  was  conflicting  Held,  that  the  question  whether  the  ac- 
cident was  due  to  plaintiff's  contributory  negligence  was  for  the 
jury -(Quirk  vs.  Rapid  Ry  .  ()0  N  W  Rcp.,  6,3,) 
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MISSOURI. — Contracts  —  Fraud  —  Action  —  Equity  —  Juris- 
diction—Parol  Evidence— Trial—  Non-suit. 

1.  Plaintiff  was  injured  by  collision  with  a  street  car,  and 
brought  action  at  law  against  the  company  on  its  failure  to  pcr- 
iorm  an  alleged  agreement  by  which  it  was  to  furnish  a  physician 
to  treat  and  cure  plaintiff's  broken  leg  so  as  to  make  it  well  and 
sound,  so  that  plaintiff  could  walk  and  perform  manual  labor. 
Defendant  produced  a  written  agreement,  signed  by  plaintiff,  by 
which  defendant  merely  agreed  to  pay  plaintiff's  expenses,  doctor 
and  board  bills,  until  he  was  able  to  get  home.  Held,  that  plaintiff 
was  not  entitled  to  show  that  he  signed  the  agreement  under  a 
mistake  as  to  its  contents,  produced  by  misrepresentations  made 
to  him  by  the  agents  of  the  railroad  company  when  he  was  too 
weak  to  read,  with  the  dishonest  intention  of  securing  his  signa- 
ture to  an  agreement  different  from  the  one  agreed  to  verbally, 
a*  the  iraud  which  renders  a  contract  void  at  law  relates  to  the 
execution,  and  not  misrepresentations  as  to  the  subject  matter. 

2.  The  evidence  was  not  admissible  under  Rev.  St.  1890,  Sec. 
654,  providing  that,  when  a  release  or  settlement  is  pleaded  in 
bar  of  plaintiff's  action,  plaintiff  may  show  fraud  in  its  procure- 
ment; as  plaintiffs  action  was  not  founded  on  the  injury  from  the 
collision. 

j.  Plaintiff,  who  had  been  injured  by  collision  with  a  car,  sued 
the  railroad  company  for  failure  to  fulfil  an  alleged  agreement  to 
furnish  him  a  physician  who  would  treat  and  cure  his  leg  until  he 
could  walk  and  perform  manual  labor,  and  defendant  produced  a 
written  agreement,  signed  by  plaintiff,  by  which  defendant  had 
merely  agreed  to  furnish  a  physician,  and,  on  refusal  to  permit 
plaintiff  to  show  that  such  writing  was  procured  by  certain  MS* 
representations  as  to  its  contents,  he  suffered  a  non-suit.  Held  that 
111  view  of  the  voluntary  non-suit,  plaintiff  could  not  urge  that,  M 
there  was  evidence  that  defendant  actually  furnished  a  physician, 
who  treated  plaintiff  carelessly,  he  was  entitled  to  go  to  the  jury  on 
the  Question  of  an  implied  undertaking  to  furnish  proper  treat- 
ment.—  (Koffman  vs.  Southwest  Missouri  Electric  Ky.  Co.,  68  S. 
W.  Rep.,  212.) 

MISSOL'RI — Carriers  of  Passengers — Personal  Injuries. — 
Amount  of  Damages — Former  Verdict. 

1.  Where,  in  an  action  against  a  street  railway  fur  personal  in- 
juries, plaintiff's  evidence  tended  to  show  that  her  right  arm  was 
broken,  her  spine  and  nose  injured,  her  ankle  sprained,  and  her 
injuries  permanent,  and  it  appeared  that  a  former  jury  had  awarded 
her  $2500,  the  court  will  not  interfere  with  a  second  verdict  for 
substantially  the  same  amount. 

2.  Where,  in  an  action  for  personal  injuries,  defendant  intro 
duced  a  witness  who  testified  that  he  had  dressed  plaintiff's  arm 
the  night  of  the  accident,  and  had  waited  »u  her  from  four  to  six 
weeks  afterwards,  refusal  to  allow  him  to  testify  as  to  the  nature 
of  the  injury  was  not  reversible  error,  in  the  absence  of  any  state- 
ment of  the  object  of  the  testimony,  so  as  to  enable  the  court  to 
determine  its  materiality. —  I  Loker  vs.  Southwestern  Missouri 
Electric  Ry.  Co.,  08  S.  W.  Rep..  373,) 

NEW  YORK— Street  Railroads — Failure  to  Stop — Boarding 
Moving  Car — Instructions. 

Where  plaintiff  was  injured  by  the  premature  starting  of  a  street 
car,  which  he  had  attempted  to  board  while  it  was  moving  "at  a 
snail's  pace,"  on  instruction,  in  an  action  for  his  injuries,  that  the 
usual  invitation  to  board  a  public  vehicle  is  that  it  stops,  and.  in  all 
ordinary  cases,  to  get  aboard  a  moving  public  vehicle  is  imprudent, 
was  erroneous,  as  applying  to  street  railroads  the  law  applicable 
to  steam  railroads ;  it  not  being  contributory  negligence  per  sc  for 
a  person  to  board  a  moving  street  car  — (Lobscnz  vs.  Metropolitan 
St.  Ry.  Co.,  76  N.  Y.  Supp.,  4"  ) 

NEW  YORK— Privileged  Communications— Statements  to 
Physician. 

Where  a  physician  acquired  his  information  as  to  how  an  acci- 
dent happened  from  the  injured  party  while  attending  him  as  a 
siirgtson,  he  is  not  rendered  incompetent  to  testify  thereto  by  Code 
Civ.  Proc.  Sec.  834.  unless  the  information  was  "necessary  to  en- 
able him  to  act  in  that  capacity;"  and,  in  the  absence  of  evidence 
of  that  fact,  exclusion  of  such  evidence  on  the  ground  that  it  was 
privileged  was  error.— (Green  vs.  Metropolitan  St.  Ry.  Co.,  63 
N.  E.  Rep.,  958  ) 

NEW  YORK — Street  Car — Injury  to  Passenger — Instructions. 

In  an  action  to  recover  for  injuries  received  in  attempting  to 
board  a  street  car,  an  instruction  that,  if  the  jury  believed  the  evi- 
dence of  the  witnesses  for  plaintiff,  the  act  of  the  conductor  in 
starting  the  car  was  negligent,  and  constituted  a  cause  of  action  in 
favor  of  plaintiff  against  defendant,  was  reversible  error,  because 
submitting  only  the  question  of  the  credibility  of  plaintiffs  wit- 
nesses, and  withdrawing  the  question  of  defendant's  negligence 
and  of  plaintiffs  contributory  negligence,  both  of  which  questions 
should  have  been  submitted,  even  though  the  evidence  of  plaintiff's 


witnesses  was  believed. —  (Kellegher  vs.  Forty-Second  St.  M.  &  St. 

N.  Ave.  R.  Co..  63  N.  E.  Rep ,  1096.) 

NEW  YORK  -  Appeal  -  Review—  Sufficiency  of  Evidence— Col- 
lision with  Street  Car — Remote  and  Proximate  Cause — Negligence 
of  Driver 

1.  On  appeal  from  a  judgment  entered  on  a  verdict  unanimously 
affirmed  by  the  appellate  division,  the  sufficiency  of  the 
cannot  be  considered,  but  only  questions  raised  by  the  ■ 
to  the  instructions  or  refusal  to  charge  as  requested. 

2.  Plaintiff  s  decedent  drove  in  front  of  an  electric  car  ap- 
proaching from  six  to  nine  miles  an  hour,  and  was  fatally  injured. 
The  wagon  was  carried  some  distance  along  the  track  before  it  was 
overturned.  Held  that  the  motorman  did  not  act  willfully  or  care- 
lessly, since  the  act  of  the  driver  and  the  conduct  of  the  motorman 
were  so  substantially  concurrent  that  it  would  be  impossible  to 
separate  the  conduct  of  the  injured  person  from  the  injury  itself, 
so  that  the  doctrine  that  the  remote  negligent  act  of  the  injured 
[»arty  would  not  bar  recovery  is  not  applicable. 

3.  The  same  test  must  be  applied  to  the  conduct  of  both  parties 
in  determining  whether  the  cause  of  an  action  is  proximate  or 
remote. 

Where  a  dri\er  negligently  drove  on  the  track  of  a  rapidly  ap- 
proaching electric  car.  the  accident  may  properly  Ik-  attributed  to 
bis  negligence,  though  the  vehicle  was  carried  some  distance  along 
the  track  before  it  was  overturned  and  the  injuries  indicted. 

5.  Where  a  driver  attempts  to  cross  the  track  of  an  electric 
railway  diagonally  when  an  approaching  car  is  so  near  as  to  render 
attempt  dangerous,  the  rule  that  a  railway  car  may  not  run  into  a 
person  though  he  is  on  the  track  through-  his  own  negligence  is  not 
applicable— (Rider  vs.  Syracuse  Rapid  Transit  Ry.  Co.,  63  N.  E 
Rep  .  836.) 

NEW  YORK-  Privileged  Communications— Testimony  of  Phys- 
ician. 

The  burden  rests  on  plaintiff  in  an  action  to  recover  for  personal 
injuries  to  show,  when  he  seeks  to  exclude  the  testimony  of  a 
physician  under  Code  Civ.  Proc,  Sec.  834.  prohibiting  a  physician 
from  disclosing  any  information  acquired  while  attending  a  patient 
111  a  professional  character,  necessary  to  enable  him  to  act  as  a 
physician,  to  show  that  the  relation  existed;  and  where  there  is  no 
evidence  of  that  fact,  or  that  the  testimony  had  any  relation  to 
professional  treatment,  it  is  improperly  excluded.— (Griffiths  vs. 
Metropolitan  St  Ry.  Co.,  63  N.  E.  Rep..  8j8.) 

CHARTERS,  FRANCHISES  ANT)  ORDINANCES. 

ILLINOIS — Eminent  Domain— Supplementary  Proceedings — 
Collateral  AttaCK— Statutes. 

1.  Where  a  judgment  of  condemnation  has  been  entered  it 
cannot  be  objected,  on  collateral  attack,  111  a  supplementary 
petition  to  pay  the  judgment,  that  the  condemnation  was  not 
within  the  power  of  the  city  because  only  a  part  of  the  land  for  the 
condemnation  of  which  the  ordinance  provided  was  actually  pro- 
ceeded against. 

2.  There  is  jurisdiction  to  render  a  condemnation  judgment, 
though  only  a  part  of  the  lands  for  the  condemnation  of  which  the 
ordinance  provided  is  proceeded  against. 

3.  City  and  Village  Act  187.'.  Sec.  5.1.  providing  for  supplemen- 
tary proceedings  to  pay  condemnation  judgments,  enacts  that 
every  such  cause  shall  be  considered  as  pending  in  the  court  where 
commenced  until  all  the  lands  sought  to  be  taken  are  paid  for. 
or  until  the  proceedings  are  dismissed  where  the  lands  are  not 
taken.  Laws  1807.  relative  to  enndemntion.  enacted  that  proceed- 
ings pending  when  the  act  took  effect  should  be  governed  by  the 
laws  under  which  they  were  commenced.  A  condemnation  judg- 
ment was  entered  as  to  part  of  the  land  provided  for  in  the  ordi- 
nance, prior  to  the  act  of  1897,  and,  subsequent  to  the  taking  effect 
of  such  act.  proceedings  as  to  the  balance  of  the  lands  were  dis- 
missed. Held,  that  supplementary  proceedings  to  pay  the  judg- 
ment, commenced  prior  to  the  dismissal,  were  not  governed  by 
the  act  of  1807. 

4.  The  question  whether  part  of  the  land  embraced  in  a  con- 
demnation judgment  was  public  property  cannot  be  litigated  in 
supplementary  proceedings  to  pay  the  judgment. 

5.  Property  assessed  to  a  railroad  company  for  a  special  assess- 
ment was  described  as  "right  of  way.  right  of  occupancy,  fran- 
chise, and  interest  of  the  South  Chicago  City  Railway  Company 
in  and  upon  Ontario  Avenue  from  Seventy-Ninth  Street  to 
Eighty-Third  Street  "  Held,  that  the  description  was  sufficient  — 
(  South  Chicago  City  Ry.  Co.  et  al  vs.  City  of  Chicago.  63  N.  E. 
Rep.,  1046) 

INDIANA— Street    Railroads— Franchises— Contract— Consti 
tutional  Law— Special  Privileges— Carriers— Ejection  of  Passen- 
gers—Evidence— Presumptions. 

t.  Where  the  complaint  in  an  action  against  a  street  railroad 
company,  in  a  city  of  over  too.ooo  population,  for  the  ejection  of 
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a  passenger  for  the  non-payment  of  fare,  doe*  not  allege  that  the 
company  was  not  acting  under  a  contract  with  the  cay,  made  in 
pursuance  of  2  Burns'  Rev.  St  lyoi,  Sec.  5458c  et  seq.,  authorizing 
and  relating  to  such  contracts,  which  would  authorise  the  charge 
oi  an  increased  fare,  it  will  be  presumed  that  the  requirement  of 
the  conductor  as  to  the  payment  of  the  increased  iarc  was  lawful. 

2.  Acts  1899,  p.  260  U  Burns'  Rev.  St.  1901,  Sec.  5458c  et  seq  j, 
authorizes  cilics  of  over  100,000  to  contract  with  an  existing  or 
future  street  railroad  corporation,  and  to  grant  such  corporation 
a  franchise  not  exceeding  thirty-four  years,  one  oi  the  conditions 
oi  such  contract  being  the  company's  surrender  oi  all  franchises 
or  rights  to  use  the  streets.  Section  8  provides  that,  if  no  ex- 
tension oi  the  franchise  of  existing  street  railroad  corporations  is 
granted  between  the  enactment  of  the  statute  and  nine  months  of 
the  expiration  of  the  franchise,  the  company  may  remove  its 
tracks,  but  that  the  Board  oi  Public  Works  shall  open  to  free 
competition  the  right  to  so  occupy  the  streets  not  less  than  nine 
months  before  the  expiration  of  such  franchise,  and  authorizes  the 
successful  bidder,  if  not  the  former  occupant  of  the  streets,  to  con- 
demn the  property.  Section  9  provides  that  the  contractual 
powers  of  the  Board  oi  Public  \Vor«s  with  reicrencc  to  the  use  ol 
streets  arc  not  taken  away  by  the  statute,  except  by  contracts 
under  it.  Section  10  requires  companies  operating  under  the 
statute  to  charge  certain  hxed  rates,  which  arc  higher  than  those 
fixed  by  former  statutes.  Two  Burns'  Rev.  St.  1901,  Sec.  3830, 
gives  the  Indianapolis  Hoard  of  Public  Works  power  to  grant 
franchises  to  street  railroads  for  such  terms  and  on  such  con- 
ditions as  it  sees  fit.  Held,  that  the  act  oi  1800  is  not  a  grant  oi 
a  right  to  an  existing  Indianapolis  street  railway  company,  denied 
to  others,  by  which  it  may  charge  a  higher  iarc  than  other  com- 
panies, in  violation  of  Const.  Art.  I,  Sec.  23.  prohibiting  the  grant- 
ing oi  special  privileges  or  immunities,  as  the  benefits  oi  the  act 
are  not  confined  to  existing  corporations. 

3.  The  statute  is  not  m  violation  of  Const.  Art.  11.  Sec.  13,  re- 
quiring corporations  other  than  banking  corporations  to  be 
formed  under  general  laws,  as  it  does  not  relate  to  the  creation  of 
corporations,  but  to  the  granting  of  franchises. 

4.  It  will  be  presumed,  in  an  action  against  a  street  railroad 
corporation,  that  it  was  incorporated  under  Rev.  St.  1881,  Sec. 
4143  et  Seq.,  constituting  a  general  law  for  the  incorporation  of 
such  companies. 

5.  Acts  1899,  p.  260  (2  Burns'  Rev.  St.  tOOI,  Sec.  5458c  et  seq.), 
relating  to  the  granting  of  franchises  to  street  railroad  companies 
iu  cities  of  over  100,000,  is  not  a  local  or  special  law,  where  a  gen- 
eral law  may  be  made  applicable,  in  violation  of  Const  Art.  4, 
Sec.  2U,  requiring  general  laws  in  all  cases  where  they  are  ap- 
plicable, as  the  determination  of  the  Legislature  that  a  general  law 
is  not  applicable  cannot  be  reviewed. — (Smith  vs.  Indianapolis  St. 
Ky.  Co.,  63  N.  E.  Rep.,  849.) 

MICHIGAN— Municipal  Corporations— Water  Works— Water 
Commissioners — Water  for  Municipal  Sprinkling — Compensation. 

Pub.  Acts  1853,  p.  182.  under  which  the  Board  of  Water  Com- 
missioners of  Detroit  was  organized,  gave  the  control  of  the  city 
water  works  to  such  board,  which,  at  Section  7.  made  it  the  duty 
oi  the  board  to  equip  itself,  lay  pipes,  etc.,  and  to  furnish  a  full 
water  supply  for  public  and  private  use  in  the  city.  The  act 
authorized  the  board  to  fix  the  rate  of  furnishing  water  to  private 
consumers,  but  contained  no  provision  for  the  payment  of  water 
used  for  public  purposes.  Section  8  gave  the  Commissioners 
power  to  construct  fire  and  public-use  hydrants  at  such  locations 
as  they  deemed  expedient.  The  act  of  18*3  provided  for  a  loan  of 
$1,000,000.  and  an  annual  tax  of  $75,000  for  the  waterworks  Held, 
that  the  city  could  not  be  charged  for  water  used  for  sprinkling 
the  streets,  the  discretion  of  the  board  in  the  control  of  the 
hydrants,  pipes,  etc.,  being  one  to  be  reasonably  exercised  in  the 
furtherance  of  the  general  design  of  the  law,  which,  in  providing 
public  aid,  contemplated  a  return  of  services  to  the  public. — 
(Board  of  Water  t-om'rs  of  City  of  Detroit  vs.  Detroit  Citizens' 
St  Ry.  Co.,  00  -N.  W.  Rep..  657.) 

MICHIGAN'. — Village  Ordinance  —  Construction  —  Railroads  — 
Crossings 

A  village  ordinance  authorizing  a  railway  in  a  street  provided 
that  the  track  should  be  laid  in  the  center  of  the  street,  and  between 
certain  points  the  space  between  the  rails  should  be  planked,  and 
two  planks  placed  outside  the  rail,  and  that  on  the  remainder  of 
the  street  the  company  should  maintain  public  and  private  cross- 
ing*, constructed  in  the  same  manner  as  therein  provided  for  plank- 
ing. In  another  section  the  ordinance  provided  that  the  company 
should  maintain  pine  plank  crossings  at  all  cross  and  intersecting 
roads  and  highways,  and  private  crossings  where  they  then  existed, 
or  should  become  necessary.  Held,  that  the  latter  section  did  not 
require  the  Construction  of  crossings  from  sidewalk  line  to  sidewalk 
line,  hut  merely  designated  the  location  of  the  crossings  required 


by  the  former  section— (Village  of  Dearborn  vs.  Detroit,  Y.,  A.  A. 
&  J.  Ry..  90  N.  W.  Rep.,  688.) 

MISSOURI.— Street  Railroads— Construction  of  Road— Ordi- 
nance—Fraud  in  Passage— Rights  of  Abutting  Property  Owner- 
Damage  —  Injunction  —  Petition  —  Sufficiency  —  Allegation  of 
Fraud. 

L  A  petition  in  a  suit  against  three  street  railroad  companies 
to  enjoin  them  from  laying  their  tracks  in  a  street,  which  alleges 
that  the  ordinance  authorizing  the  construction  oi  the  road  was 
obtained  by  fraud  of  the  defendants,  their  agents,  servants  and 
attorneys,  in  bribing  aldermen,  couneilmen  and  members  of  the 
municipal  assembly  by  paying  or  promising  »o  pay  money,  stocks, 
bonds  or  privileges  to  such  officers,  is  uncertain  and  insufficient 
in  failing  to  specifically  state  the  acts  constituting  the  fraud. 

2.  A  demurrer  to  the  petition  does  not  admit  the  truth  of  such 
allegation,  as  the  allegation  does  not  state  a  travcrsible  fact,  and 
a  demurrer  only  admits  facts  which  are  well  pleaded. 

3.  An  allegation  in  a  petition  to  restrain  a  street  railway  com- 
pany from  laying  double  tracks  in  a  street  that  it  is  a  narrow- 
street  and  that  such  tracks  will  greatly  impair  its  usefulness  in  not 
leaving  room  between  the  tracks  and  curb  for  wagons  to  pass  is  a 
mere  conclusion  and  insufficient  to  show  a  use  of  the  street  which 
will  practically  destroy  it  as  a  highway  and  authorize  an  injunc- 
tion to  restrain  the  railroad's  construction. 

4.  Revised  Statutes,  1889.  section  1825,  requiring  street  railroad 
corporations,  bciore  taking  or  damaging  any  property  in  the  con- 
struction of  their  railroads,  to  determine  and  pay  all  damages 
caused  to  the  owners  oi  real  or  personal  property,  does  not  give  a 
right  to  damages  not  existing  before  the  passage  of  the  act.  and 
a  property  owner  is  only  entitled  to  damages  which  are  peculiar 
to  his  property  and  not  common  to  all  abutting  owners. 

5.  The  act  of  a  street  railroad  company  in  tearing  up  the  street 
preparatory  to  building  its  road  and  piling  ties  and  rails  in  the 
street,  being  a  necessary  incident  to  the  construction  of  the  road, 
is  not  such  a  damage  to  an  abutting  property  owner  as  will  author- 
ize an  injunction  to  restrain  the  construction  of  the  road.  (Nagel 
et  at.  vs.  Lindell  Ry.  Co.  ct  at,  66  S.  W.  Rep.,  1090.) 

NEW  YORK  Elevated  Railroads— Abutters  Action  for 
Damages  —  Injunction— Misjoinder— Costs — Infant  Plaintiff— In- 
junction—Iniant  Plaintiffs— Failure  to  Plead  Infancy  in  Answer- 
Appeal— Injunction — Lessor  and  Lessee  of  Railroad. 

1.  In  an  action  for  rental  and  fee  damages  to  abutting  property 
from  the  building  of  an  elevated  railroad,  instituted  by  executors 
and  decedent's  widow  and  children,  wherein  it  appeared  that  the 
damages  belonged  solely  to  the  widow  and  children,  in  the  absence 
of  any  harm  resulting  to  defendants  from  the  misjoinder,  the  com- 
plaint should  be  dismissed  as  to  (he  executors,  without  costs. 

2.  In  an  abutter's  action  (or  rental  and  ice  damages  from  the 
building  of  an  elevated  railroad,  wherein  one  plaintiff  was  an  infant 
suing  by  guardian  ad  litem,  an  injunction  was  granted  not  to  be- 
come operative  for  thirty  days  and  providing  that,  if  during  that 
period  defendants  should  pay  or  tender  to  plaintiffs  the  fee  dam- 
ages they  should  be  entitled  to  operate  their  railroad  and  receive 
from  plaintiffs  a  proper  grant  of  such  right,  "to  be  executed  by  the 
person  having  any  title  to  or  lien  upon"  the  abutting  premises. 
Held,  that  defendants  were  nm  aggrieved  by  the  judgment  because 
one  plaintiff  was  an  infant,  since  the  judgment  did  not  pass  upon 
the  title  to  be  granted,  and  defendants,  after  making  tender,  could 
continue  to  operate  their  road  and  could  withhold  payment  until 
a  proper  grant  was  made  to  them,  whether  it  was  procured  by 
proceedings  under  Cod*  of  Civil  Procedure,  section  2348,  to  sell 
the  infant's  interest  in  the  premises  or  by  waiting  until  the  infant 
became  of  age. 

3  Defendants  having  failed  to  raise  in  their  answer  the  defense 
that  one  plaintiff  was  an  infant  such  defense  could  not  be  relied  on 
in  the  Appellate  Court 

4.  Although  one  of  the  defendants  was  lessor  and  the  other 
lessee  of  the  railroad  in  question,  and  the  claim  for  damages  cov- 
ered both  the  period  during  which  the  lessor  operated  the  road  and 
that  during  which  the  lessee  operated  it.  the  judgment  was  correct 
in  enjoining  them  both,  unless  the  total  fee  damages  assessed  were 
paid  (Walsh  ct  al.  vs.  Brooklyn  Union  Elevated  R.  Co.  et  al  , 
74  N.  Y.  Supp..  totq.) 

NEW  YORK— Street  Railroads  —  Operation  —  Mandamus- 
Powers  of  Directors  -Parallel  Lines. 

1.  Mandamus  to  compel  a  railroad  company  to  do  a  particular 
act  in  constructing  its  road  or  in  running  its  trains  can  Ik'  issued 
only  when  there  is  a  specific  legal  duty  to  do  the  act  and  clear 
proof  of  a  breach  of  such  duty. 

2.  General  corporation  law  (Laws  1892.  chapter  687),  section 
29,  provides  that  the  affairs  of  every  corporation  shall  be  managed 
by  its  directors.  Railroad  law  (Laws  1800,  chapter  565).  section 
4,  directs  that  every  railroad  corporation  may  regulate  the  time 
and  manner  in  which  passengers  and  property  shall  be  trans- 
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ported,  and  section  34  requires  every  railroad  corporation  to  run 
its  cars  at  regular  times,  to  be  fixed  by  public  notice,  and  furnish 
sufficient  accommodations  for  passengers.  Held,  that  a  lessee  of 
systems  of  elevated  railroads,  discontinuing  parallel  lines  and  op- 
crating  only  one  of  them,  and  then  only  during  certain  hours  of 
the  day,  but  transferring  its  passengers  to  its  surface  road  without 
charge,  cannot  be  compelled  by  mandamus  to  operate  such 
parallel  lines,  in  the  absence  of  allegations  that  it  had  not  fur- 
nished a  reasonable  service,  since  a  company  may  operate  its 
trains  on  a  fixed  schedule  at  any  hour  of  the  day  or  night  which 
best  subserves  its  purposes.  (People  ex  rcl.  Linton  vs.  Brooklyn 
Heights  R.  Co..  75  N.  Y.  Supp.,  202.) 

NEW  YORK. — Street  Railways— Fee  in  Street— Condemnation. 

Laws  1890.  c.  565.  art.  I,  section  2,  authorizes  the  incorporation 
of  both  steam  and  street  railways.  Sections  4  and  7  declare  that 
every  railroad  corporation  may  acquire  necessary  real  estate  by 
condemnation,  etc.  Section  go,  after  providing  that  every  street 
railway  corporation,  on  complying  with  section  9!,  shall  have  power 
to  construct  and  operate  its  roads  on  and  along  the  streets,  avenues, 
etc.,  described  in  its  certificate  of  incorporation,  and  to  acquire 
title  by  condemnation,  adds,  "Nothing  in  this  section  shall  be 
deemed  to  authorize  a  street  railroad  corporation  to  acquire  real 
property  within  a  city  by  condemnation."  Section  91,  as  required 
by  Gmt  art.  3,  section  17,  provides  that,  before  a  railway  is  con- 
structed in  a  street,  the  consent  of  the  local  authorities  and  of  the 
owners  of  one-half  in  value  of  the  abutting  property  must  be  ob- 
tained. Held,  that  the  last  clause  of  section  go  docs  not  prohibit 
(lie  acquiring  an  easement  to  construct  and  operate  a  street  railway 
on  a  city  street  by  condemnation,  the  fee  in  which  belongs  to  abut- 
ting owners. —  (Adee  vs.  Nassau  Electric  R.  Co.  et  al.,  Lott  ct  al. 
vs.  Same,  76  N.  Y.  Supp.,  589.) 

NEW  YORK. — Street  Railroads— Connections  with  Steam  Rail- 
roads—Statutes— Construction— Right  to  Connect— Necessity. 

1.  Lawi  1884,  c.  252,  providing  for  the  construction,  mainten- 
ance, and  operation  of  street  surface  railways,  declares  that  they 
shall  have  all  the  privileges  granted,  and  be  subject  to  all  the  lia- 
bilities imposed,  by  Act  1850,  authorizing  the  formation  of  railroad 
corporations.  Act  1850,  c.  140,  re-enacted  in  Railroad  Law  1890. 
section  4.  subd.  S.  conferred  on  every  steam  railroad  the  right  to 
cross,  join,  or  unite  its  railroad  with  any  other  railroad  before 
constructed,  at  any  point  on  its  route,  and  on  the  grounds  of  such 
other  railroad  company,  with  the  necessary  conveniences  in  further- 
ance of  the  object  of  its  connection.  Railroad  Law  l8tjo,  section 
12.  provides  that  every  railroad  corporation  whose  road  is  or  shall 
be  intersected  by  any  new  railroad  shall  unite  with  the  corporation 
owning  such  new  railroad  in  forming  necessary  intersections  and 
connections,  and  grant  the  requisite  facilities  therefor.  Held,  that 
such  provisions  do  not  confer  on  street  railway  companies  the  right 
to  join  and  unite  with  steam  railroads  so  as  to  facilitate  a  free  in- 
terchange of  cars  between  them. 

2.  Under  Railroad  Law  1800,  section  12.  providing  that  every 
railroad  corporation  whose  road  is  or  shall  1<c  intersected  by  any 
new  railroad  shall  unite  with  the  corporation  owning  such  road  in 
forming  the  necessary  connections,  where  a  street  railway  company 
seeking  to  compel  a  steam  railroad  company  to  interchange  cars 
with  it  is  operated  for  its  entire  length  parallel  with  the  steam 
railroad,  and  docs  not  transport  any  freight  destined  to  any  point 
on  such  railroad  line,  there  is  no  necessity  entitling  it  to  such  con- 
nection and  interchange  of  cars,  even  if  it  be  conceded  the  right  to 
make  application  to  the  court  therefor.— (Stillwater  &  M.  St.  Ry 
Co.  vs.  Boston  &  M.  R.  R„  76  N.  Y.  Supp..  69.) 

NEW  YORK. — Res  Judicata. 

Where  a  firm  recovered  a  judgment  against  a  street  railroad 
company  for  damages  to  the  firm  horse  and  wagon,  caused  by 
the  negligence  of  the  street  railroad  company,  and  the  question  of 
the  company's  negligence  and  the  contributory  negligence  of  one 
of  the  firm  who  was  driving  the  team  had  been  litigated  in  that 
action,  the  judgment  rendered  therein  in  favor  of  the  firm  is  ad- 
missible in  the  drivers  favor,  in  an  action  brought  by  him  alone 
to  recover  for  personal  injuries  received  — (Cahnmann  vs.  Metro- 
politan St.  Ry.  Co..  75  N.  Y.  Supp.  970  ) 
PENNSYLVANIA. — Amendment— Changing  Cause  of  Action— 


-Street  Railways— Notice  to  Pave. 
I.  An  amendment  to  a  complaint  in  an  action  by  a  city 
a  street  railway  company  for  the  cost  of  paving  between  its  tracks 
iltanges  the  cause  of  action,  and  therefore  can  not  be  made  after 
the  lapse  of  the  period  of  limitations ;  the  original  complaint  seek- 
ing to  recover  by  virtue  of  defendant's  charter  and  certain  ordi- 
nances, and  the  amendment  seeking  it  under  charters  of  companies 
which  made  leases  to,  or  were  merged  with,  defendant. 

I.  Under  an  ordinance  requiring  a  street  railway  company  to 
pave  after  notice  by  the  highway  commissioner,  and  providing  thai, 
if  it  fails  to  comply  with  the  notice,  he  shall  do  the  paving— the 
cost  to  be  collected  of  it  by  the  city— the  city  cannot,  without 


notice  to  the  company  to  pave,  itself  do  the  paving,  an 
therefor  from  the  company  — (City  of  Philadelphia  vs.  Hestonville. 
M.  &  K.  Pass.  Ry.  Co.,  Same  vs.  People  s  Pass.  Ry.  Co.,  59  Atlantic 
Rep.,  184.) 

PENNSYLVANIA— Street  Railway  Company— Liability  for 
Paving  Street — Estoppel— Ratification. 

1.  A  street  railway  company,  which,  under  its  charter,  is  not 
liable  for  any  paving  or  re-paving  of  streets,  but  only  for  repairing 
between  its  tracks,  is  not  liable  for  paving,  though,  when  informed 
that  the  city  has  made  a  contract  for  a  company  to  pave  the  street, 
said  company  to  look  to  the  street  railway  company  alone  for  the 
cost  of  the  paving  between  the  tracks,  it  in  no  way  repudiates  the 
contract. 

2.  One,  by  making  a  payment  for  work  done  under  a  contract, 
does  not  make  or  ratify  any  contract  making  it  liable  thereunder, 
it  at  the  time  being  stated  that  this  is  not  to  be  regarded  as  an 
admission  of  liability  for  anything  more.— (City  of  Williamsport, 
to  Use  of  Sicilian  Asphalt  Pav.  Co.  of  New  York,  vs.  Williamsport 
Pass.  Ry.  Co.,  52  Atlantic  Rep.,  51.) 

SOUTH  CAROLINA. — Continuance — Absent  Witnesses— Af- 
fidavit Admitted — Impeachment. 

1.  An  exception  based  on  a  point  not  raised  below  will  not 
be  considered  on  appeal. 

2.  Where,  on  motion  for  continuance  because  of  an  absent 
witness,  the  statements  of  the  witness  made  in  writing  arc  ad- 
mitted as  his  evidence,  if  present,  it  is  competent  to  contradict 
them  by  an  affidavit  made  by  such  witness  at  another  time  and 
place,  when  at  the  time  of  the  hearing  on  the  motion  for  continu- 
ance opposing  counsel  went  to  trial  with  the  understanding  (hat 
he  could  contradict  the  statement,  after  stating  that  he  would  do 
so  in  that  way.— (Hutmachcr  vs.  Charleston  Consol.  Ry.,  Gas  & 
Electric  Co.,  40  S.  E.  Rep.,  1029.) 

TEXAS — Municipal  Corporations — Taxation  of  Street  Rail- 
roads— Franchises — Ordinances — Power  to  Exempt  from  Taxa- 
tion—Appeal— Failure  to  Assign  Error — Waiver. 

1.  The  charter  of  the  city  of  Dallas  (section  118)  authorised 
the  Council  to  levy  taxes  upon  the  franchises  and  all  other  prop- 
erty of  street  railroads;  section  135  authorized  them  to  regulate 
the  making  of  tax  lists  for  taxation  of  all  property  within  the  city 
limits,  and  to  collect  taxes  thereupon;  while  section  134  author- 
izes them  to  assess  the  property  and  shares  of  "corporations, 
companies,  banks  and  such  other  institutions"  as  the  same  were 
assessed  by  the  State  law  in  such  cases  provided.  Held  that,  con- 
struing section  134  in  the  light  of  the  statutes  in  force  when  it 
was  adopted  relating  to  assessment  of  banking  corporations,  to- 
gether with  the  course  of  legislation  on  that  subject  providing  for 
a  special  method  of  taxing  banking  corporations,  it  was  not  in- 
tended to  limit  the  power  conferred  by  sections  11K  and  135  to  tax 
street  railway  company  franchises  to  the  manner  in  which  they 
were  taxed  by  the  State,  but  merely  to  give  the  Council  power, 
if  they  wished  to  do  so.  to  adopt  the  special  State  laws  as  to  taxa- 
tion of  banking  and  like  corporations, 

2.  Where  a  city,  by  ordinances,  imposed  upon  a  street  railway 
company,  as  a  condition  for  the  granting  ot  its  city  franchises, 
annual  payments  called  "bonus,"  "franchise  tax,"  etc.,  which  were 
not  based  on  any  property  valuation,  its  power  to  impose  an  ad 
valorem  tax  upon  such  franchises  as  authorized  by  its  charter  was 
not  thereby  taken  away,  since,  even  granting  that  the  ordinances 
imported  a  contract  of  exemption  from  taxation,  there  being  no 
legislative  authority  for  such  exemption,  such  contract  would  be 
void. 

3.  Any  error  in  a  ruling  of  the  trial  court  cannot  be  reviewed 
in  Supreme  Court  when  not  assigned  as  error  in  the  Appellate 
Court  —(City  of  Dallas  et  al  Dallas  Consol  Electric  St,  Ry.  Co.. 
66  S.  W.  Rep.,  835.) 

VERMONT— Eminent  Domain— Railroad  Right  of  Way— Ver- 
mont Statute — Same — Right  of  Action  of  landowner. 

1.  Under  the  laws  of  Vermont  (V.  S.  Sees.  3814,  3826)  a  land- 
owner who  permits  a  railroad  company  to  enter  upon  his  land  to 
construct  its  road  without  requiring  the  prepayment  or  deposit  of 
the  damages  waives  the  right  to  exclude  the  company  from  the  land 
for  non-payment  of  the  damages,  and  the  company  has  two  years 
within  which  to  have  the  damages  appraised  and  pay  the  same, 
after  which,  if  not  paid,  the  landowner  may  sue.  Held,  that  where 
the  question  of  damages  was  submitted  to  arbitration,  an  award 
was  made,  and  the  company  took  possession  and  constructed  its 
road,  but  did  not  pay  the  damages,  the  remedy  of  the  landowner 
was  limited  to  an  action  upon  the  award. 

2,  Under  such  statute,  where  a  company  has  entered  upon  and 
used  land,  either  under  an  agreement  with  the  owner,  which  it  has 
failed  to  keep,  or  without  any  agreement,  the  landowner  cannot 
maintain  a  suit  or  proceeding  in  equity  to  enforce  a  lien  upon  the 
road  for  the  damages  before  the  expiration  of  two  years  — ( Hibber- 
White  vs.  White  River  Val.  Electric  R  Co.  til  Fed.  Rep.,  36) 
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THE  MARKETS 

The  Money  Harket 

Wall  SlWR,  Aug  27.  1902 
At  the  present  writing  the  money  market  is  feeling  the  g<«>d 
effects  of  last  Saturday's  favorable  bank  return.  The  increase  of 
OVCr  $2,500,000  in  surplus  reserve  then  rr|Kirlcil,  resulted  entirely 
from  the  decrease  of  over  $io,ooo.ouo  in  loans.  This  in  turn  reflected 
the  offerings  of  funds  from  out-of-town  centers  and  from  local 
trust  companies,  which  were  attracted  by  the  comparatively  high- 
money  rates  prevailing  here  at  that  time.  Apparently  this  lending  of 
outside  capital  has  ceased  with  the  decline  in  rates  this  week,  anil  a 
further  contraction  in  the  loan  account  is  uncertain,  the  more  so 
after  the  resumption  of  active  speculation  on  the  Stock  Exchange. 
Meanwhile  the  expected  outflow  of  cash  to  the  interior  has  already 
begun  in  some  quantity,  and  the  probablitics  arc  that  cash  holdings 
of  ihe  New  York  banks  will  sink  considerably  lower  during  the  next 
few  weeks.  In  view  of  this  practical  certainty,  the  4  per  cent  call 
money  rale  now  quoted  i>  not  likely  to  last  very  long,  We  shall 
doubtless  sec  a  more  or  less  stable  figure  of  6  per  cent  after  another 
fortnight  or  so.  This  condition,  in  fact,  must  arrive  before  the 
various  counteracting  influences  to  the  harvest  currency  demands 
arc  set  in  operation.  The  higher  rate  will,  in  all  probability,  induce 
a  renewal  of  the  foreign  credit  advances  which  were  such  a  feature 
ten  days  ago,  and  it  is  even  possible  that  in  the  end  some  gold  will 
be  imported  from  Europe.  The  fresh  weakness  developed  in  the  ex- 
change market  this  week  is  unquestionably  significant  in  this  con 
neCtlon.  Beyond  the  accommodations  from  the  markets  abroad, 
and  the  casual  gold  arrivals  at  the  Pacific  ports,  the  only  chance  of 
relief  for  the  local  banks  lies  in  some  extraordinary  action  by  the 
Treasury  Department.  Secretary  Shaw  has  announced  that  while 
he  will  buy  no  more  bonds,  he  is  prepared  to  increase  government 
bank  deposits,  if  necessary,  twenty  or  thirty  millions.  Provided 
there  is  no  trouble  in  obtaining  the  requisite  bond  security,  this  will 
afford  a  very  important  assistance.  The  main  point  in  Ihe  situation 
is.  however,  that  while  no  actual  stringency  may  develop,  money 
market  rates  will  have  to  go  up  and  stay  up  in  order  to  avert  it, 

The  Stock  riarket 

The  buoyancy  of  the  general  stock  market  during  the  week  has 
been  rather  of  a  surprise  to  the  rank  and  file  of  Wall  Street  ob- 
server*. There  has  been  only  one  day  on  which  prices  have  not 
advanced,  while  the  upward  movement  has  been  accompanied,  if 
not  by  a  broadening  of  interest,  at  least  by  a  steady  increase  in  the 
volume  of  transactions  The  public  is  not  in  the  market  any  more 
than  it  has  been  at  any  time  this  season,  but  as  a  speculative  factor 
the  absence  of  a  large  demand  is  fully  offset  by  the  scarcity  of  the 
supply  of  securities  offered  for  sjle.  Investors  arc  not  selling,  in  the 
first  place,  because  the  general  outlook  for  continued  prosperity  is 
inconsistent  with  the  idea  of  any  important  decline  in  prices,  and, 
in  the  second  place,  because  there  is  no  other  field  of  investment 
which  promises  any  better  returns  were  capital  withdrawn  from 
the  security  market  Consequently  we  have  the  peculiar,  if  not 
unique  situation,  where  the  supply  of  stocks  does  not  increase  with 
the  progress  of  the  advance  Presumably  there  is  some  limit  to  this 
sort  of  movement,  for  market  quotations  cannot,  in  the  laws  of 
natural  events,  exceed  indefinitely  the  standard  of  real  values.  But 
even  the  most  skeptical  critics  cannot  as  yet  point  10  any  definite 
s.gn  that  the  end  is  at  hand.  The  uncertainty  of  what  next  month's 
money  market  may  have  in  store,  is  the  most  formidable  check,  both 
let  111  fly  and  potentially,  upon  present  operations  for  the  rise.  If 
the  experience  of  the  past  is  worth  anything  at  all.  it  is  well  to  re- 
call that  September  has  never  proved  a  •  hull"  month  in  the  <tock 
market.  It  is  possible  that  the  solution  of  the  money  problem  will 
Ik:  easier  than  is  now  apprehended.  Should  the  Treasury  come  to 
the  rescue  in  the  manner  suggested,  or  should  the  West  and  South 
draw  less  heavily  than  usual  upon  Eastern  bank  reserves,  it  is 
conceivable  that  the  money  market  may  not  prove  the  check  it  has 
in  former  years.  There  is  still  enough  uncertainty,  however,  to 
make  the  conservative  class  in  Wall  Street  willing  to  leave  the 
MOck  market  in  the  hands  of  the  more  venturesome  speculators  who 
now  control  it. 

Manhattan  has  been  the  only  member  of  the  local  traction  group 
to  show  any  life  in  the  week's  trading.  Some  covering  of  short 
contracts  put  out  at  the  time  of  the  threatened  strike,  has  been 
noticed,  but  no  attempts  have  been  made  to  advance  the  price  by 
any  interests,  speculative  or  otherwise  associated  with  the  property. 
If  the  general  speculative  movement  keeps  up  long  enough,  the 
tractions  will  doubtless  have  their  turn,  but  at  the  moment  they  are 
being  left  alone  by  the  talent  who  are  devoting  their  energy  and 
resources  to  the  more  active  railroad  issues. 


Traction  stocks  in  Philadelphia  have,  as  a  rule,  continued  very 
strong  during  the  past  week.  Philadelphia  Rapid  Transit  rose  to 
1 5,  the  highest  on  record,  under  heavy  buying.  At  that  figure  heavy 
realizing  sales  appeared,  and  the  stock  lost  part  of  its  advance. 
Union  Traction  remained  steady  around  48,  and  Philadelphia  Traction 
on  investment  purchases  rose  to  100.  American  Railways  advanced 
again  from  50  to  51.  the  latter  figure  being  the  highest  the  stock 
ever  sold.  The  talk  in  connection  with  this  movement  is  that  the 
dividend  will  be  increased  at  the  next  quarterly  meeting  from  an 
annual  5,  to  a  6  per  cent  rate.  Lack  of  confirmation  for  the  reported 
-ale  of  the  road  caused  a  reaction  in  Fairmount  Park  Transporta- 
tion to  31'  •-  Railways  General  was  bid  up  from  $%  to  S}4,  Consoli- 
dated of  New  Jersey  sold  at  60,  Easton  Electric  at  a"d  United 
Traction  of  Pittsburgh  preferred  at  52.  The  week's  bond  sales 
comprised  American  Railways  55  at  103^  to  103'  1,  Electric  People's 
fraction  4s  at  99f4.  IndianaH"  Railway  4s  at  8755  and  United 
Railways  4s  at  87. 

mirini 

The  Chicago  stocks  have,  as  a  rule,  been  dull  but  firm  during 
the  week.  Union  Traction  common  sold  up  from  16  to  16' Jt  and  the 
prcierred  from  50  to  $0'A,  while  City  Railway  dipped  to  21 1.  and 
then  raillied  to  215.  West  Chicago  fluctuated  between  94^  and  95. 
t  rading  was  too  light  in  these  stocks,  however,  to  possess  any 
significance.  Among  the  elevated  securities  fair  activity  developed 
in  Northwestern  common  at  36!  i,  and  in  Lake  Street,  the  latter 
moving  up  a  fraction  to  1  o7 n >  Metropolitan  common  sold  at  39, 
and  later  at  38; j,  with  sales  of  the  preferred  at  90.  Plans  for  ex- 
tensions on  all  these  lines  arc  maturing,  but  no  definite  announce- 
ments are  expected  in  the  fall.  Metropolitan  w  ill  then  he  at  work  on 
us  new  downtown  terminal.  Financing  of  the  Metropolitan  and 
Northwestern  improvements  has  been  arranged,  but  considerable 
interest  as  well  as  uncertainty  is  expressed  as  to  the  similar  ar- 
rangements on  the  South  Side  Elevated.  The  last-named  company 
is  lo  build  13  miles  of  new  single  track,  and  this,  with  the  other 
additions  and  changes,  is  expected  to  cost  several  million  dollars 

Other  Traction  AecuHtlei 

Boston  traction  stocks  have  been  rather  depressed  during  the 
week,  without  any  definite  reason,  apart  from  its  being  an  ordinary 
speculation  reaction.  Boston  Elevated,  after  rallying  from  159  to 
100  declined  again  to  158.  Massachusetts  Electric  showed  the 
effects  of  further  liquidation,  selling  down  to  38'*,  which  is  the 
lowest  reached  in  a  long  time.  The  preferred  yielded  a  half  point 
te  971 1.  In  Baltimore  there  has  scarcely  anything  been  doing  out- 
side of  United  Railways  and  Nashville  Railway  issues.  The 
United  Railway  incomes  touched  top  on  the  present  movement  at 
71  J-i,  but  later  reacted  to  71  !i.  The  general  4  per  cents,  after  selling 
at  (jB'/j,  went  back  to  98.  The  stock  was  steady  around  to 
Speculative  circles  are  inclined  to  regard  the  operations  in  Nashville 
Railway  as  purely  speculative  manipulation.  The  5  per  cent  trust 
certificates  rose  as  high  as  761,  during  the  week,  but  ended  at  70. 
The  stock  sold  between  6  and  6%.  The  only  other  traction  sales  in 
Baltimore  were  Newport  News  and  Did  Point  5s  at  log'  j,  and  Nor- 
folk Railway  &  Lighting  $1  at  96.  On  the  New  York  curb  American 
Lighting  and  Traction  (800  shares)  sold  up  to  40*4,  and  1000 
American  Elevated  sold  at  1%,  A  few  hundred  New  Orleans 
common  sold  at  17^  to  17W,  with  sales  of  the  4V4  per  cent  bonds 
at  88  and  87!  J.  San  Francisco  common  was  weak  at  22'/,.  Toledo 
Railways  changed  hands  at  33^  to  33?^,  and  a  single  lot  of  Camden 
&  Trenton  went  at  4  The  rise  in  Columbus  Street  Railway  in  the 
Western  markets  continued,  the  common  getting  up  as  high  as  58 
and  the  preferred  to  108.  Traction  sales  on  the  Cleveland  stock 
exchange  last  week  numbered  3970  shares,  compared  with  3107 
shares  for  the  week  before.  Cleveland  Electric  Railway,  which  has 
been  comparatively  quiet  for  some  time,  because  of  lack  of  offers,  lead 
with  sales  of  1260  shares.  The  price  advanced  from  87  to  92!  i  dur- 
ing the  week.  A  hint  as  to  the  probable  terms  of  consolidation  was 
responsible.  It  is  thought  Ihe  stock  will  soon  reach  par.  Northern 
Ohio  Traction  common  made  a  sensational  leap  from  45  to  55  in 
two  days,  the  big  advance  bringing  out  only  1 129  shares.  It  reacted 
later  to  54.  The  preferred  also  advanced,  sales  being  927  shares 
from  91  to  04^-4.  The  opinion  is  gaining  gTound  that  the  common 
of  this  road  is  heing  somewhat  inflated  since  it  is  not  yet  on  a  divi- 
dend-paying basis.  Cincinnati.  Dayton  &  Toledo,  the  star  issue  of 
previous  weeks,  was  comparatively  inactive,  too  shares  selling  at  27. 
Western  Ohio  strengthened,  from  24!^  to  25,260  shares  selling. 
The  Kinds  of  this  company  have  been  in  considerable  demand  at 
82.  Elgin,  Aurora  &  Southern,  which  has  been  inactive  for  some 
time,  is  again  attracting  interest,  largely  due  to  the  fact  that  the 
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Aurora,  Elgin  &  Chicago,  a  connecting  line,  has  just  been  placed 
in  operation  and  will  greatly  increase  the  earnings  of  the  other 
road.  Lake  Shore  Electric,  which  dropped  somewhat  last  week, 
advanced  from  17%  to  18  for  small  lots.  Monday  there  was  a  sale 
of  this  at  18%,  and  23  is  now  asked.  On  the  same  day  235,  Elgin, 
Aurora  &  Southern,  sold  at  4t}4-  Twenty  Northern  Ohio  Traction 
preferred  went  at  94^,  and  25  Cleveland  Electric  at  91  '/j.  A  sale 
of  too  shares  of  Cleveland  City  Railway  was  made  at  1 14,  the  first 
of  this,  stock  to  change  hands  in  some  time.  Ten  thousand  Western 
Ohio  bond-  sold  at  82  and  &i</A. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  coT.parcd  with 
last  week: 

a«im  iti.i 

Aug  IS  Ann 

AurillB  Railways  t'iim|i>n]r    4I)\  HI1* 

Boston  Elevated    15*4  at.'* 

Brooklyn  R.  T.                                                                     87  67c, 

Chicago  City    210  210 

Chicago  t-'iiM  Tr.  (common)    16  18 

Chicago  Union  Tr.  (pre(crred)   4s  to 

Cleveland  Electric    tt  91 V, 

Columbus  (common)    57  57 

Columbus  (preferred)    10H  106 

Consolidated  Tr  anion  of  N.  J   OH  6» 

•    •   ••  ••          Traction  of  K.  J.  is   Ill  111 

Detroit  United    M  « 

Electric  People'*  Traction  (Philadelphia)  4.   98*.  W\ 

Elgin.  Aurora  &  Southern    40*  45 

Indianapolis  Street  Railway  4a   (TTV4  87*4 

Uke  Street  Elevated    l©Si  104 

Manhattan  Railway    lKVi 

Massachusetts  Elec.  Co*   (common)   40  39\ 

Massachusetts  Elec.  Cos.  (preferred)   87%  97 

Metropolitan  Elevated,  Chicago  (common)    JSVfe  39 

Metropolitan  Elevated.  Chicago    «Wi4  88 

Metropolitan  Street    147H  147V» 

North  American    IB*  121", 

.Northern  Ohio  Traction  (common)    U  MVj 

Northern  Ohio  Traction  (prcferreil)    S1H  M 

North  Jersey    M  iv... 

Northwestern  Elevated.  Chicago  (common*    3KC, 

Philadelphia  Rapid  Transit    14  14V 

Philadelphia  Traction    »\  »9\ 

St.  Louis  Transit  Co.  (common)    31%  a 

South  Sole  Elevated  It  hicago)    110  IK) 

Southern  (  Ihio  Traction    H 

Syracuse  Rapid  Transit    XJ 

Sjfscwc  Rapid  Transit  (preferred)   70  a76 

third  Avenue   180  in 

Toledo  Railway  &  Light    SSN 

Tsrin  City.  Minneapoli.  (common)                                            127V,  in 

United  Railways.  St.  Louis  (preferred)  .    M  84 '4 

United  Railways,  St.  Louis,  4a                                                  87  x7 

I'nion  Traction  (Philadelphia)    4S  47\ 

Western  Ohio  Railway    24S  21 

N'ew  Orleans  Railways  (common)      17%  17s, 

New  Orleans  Railways  (preferred)    Wt,  W% 

•Ex  dividend.    t  Last  sale.     (.)  Asked,    lb)  Ex  right. 


The  feature  of  the  iron  market  continues  to  be  the  shortage  in 
domestic  production  of  pig  iron,  and  the  consequent  increasing  ap- 
plications for  the  necessary  supplies  in  the  foreign  markets.  Scarc- 
ity of  fuel  supply,  and  over  crowded  transportation  facilities  are 
the  causes  for  the  deficiency  in  the  home  output.  Steel  is  un- 
changed, the  smaller  demand  for  the  lighter  lines  of  finished 
products  being  evenly  balanced  hy  the  larger  demand  for  the  heavy 
lines.  Quotations  arc  $2175  to  $22  for  Bessemer  pig,  $32  for  steel 
billets  and  $28  for  steel  rails. 


Quotations  for  the  leading  metals  arc  as  follows:  Copper,  11'', 
cents  bid  ;  tin.  28  cenls  bid  :  lead,  4'*  cents,  and  spelter.  5.45  cents. 


GADSDEN.  ALA.  The  Alabama  4  ity.  Oadsdcn  ft  Attalla  Railroad  has  asked 
permission  of  the  Slate  to  increase  its  capital  stock  from  810U.0IKI  to  fcSsi  .ii 

CHICAGO,  ILL— The  statement  is  made  in  Chicago  that  75  per  cent  ol 
the  stock  of  the  Lake  Street  Elevated  Railway  is  opposed  to  any  assessment 
in  the  proposed  readjustment  ol  the  company's  finances. 

INDIANAPOLIS.  INI).  The  report  that  Philadelphia  interests  are  plan 
ning  a  consolidation  ol  the  clccttU-  railways  here  will  not  down,  h  is  said  in 
some  quarters  that  the  Indianaisolis  Street  Railway  and  the  Union  Traction 
are  to  be  consolidated,  while  in  other  quarters  the  report  that  the  deal  will 
I  the  Indianapolis  street  railways  and  the  inleturbaii  lines  is  cur 


BOSTON,  MASS.— The  Railroad  Commissionera  have  approved  the  issue 
by  the  Boston  Elevated  Railway  of  33,000  new  shares  of  new  Block,  to  be 
applied  as  follows:  8*06,500  to  be  applied  10  the  payment  of  cost  of  con 
struction  and  equipment  ol  the  elevated  structure,  including  foundations, 
tracks  and  electric  system;  82K.K0  to  be  applied  to  the  payment  of  cost  ol 
construction  and  equipment  ol  power  nations;  8471.00)  to  be  applied  to  pay 
ment  of  construction  and  equipment  of  terminal  and  other  stations,  ex- 
clusive of  land;  848.700  to  he  applied  to  the  payment  of  the  cost  of  cqui] 
of  subway,  8-Va).OCs)  to  be  applied  to  the  cost  of  rolling  stock  and  esiuipi 
of  same;  8161,300  lor  miscellaneous  cs|>cnses  incurresl  in  construction  of  rail- 
way; 8862.500  for  real  estate  and  payment  of  damages  caused  by  railway  con- 
struction; 851,000  for  cost  of  machinery,  tosils  and  miscellaneous  equipment  of 
railway.  Any  surplus  in  proceeds  ol  stock  over  anil  aliove  the  amount 
actually  required  to  provide  for  the  above  payments  as  specifically  named 
is  to  be  held  subject  to  the  further  order  of  the  Hoard  of  Railroad  Commis 
sioners. 

NATCHEZ,  MISS.  All  the  stock  of  the  Natchez  Street  Railway  ft 
Power  Company  except  that  held  by  J.  W.  I  jinbrrt.  E.  II.  Rati  :i if  and  S.  II. 
l.owenberg,  has  been  sold  to  On.  S.  S.  Bullts,  of  Gulfport,  Miss.,  former 
president  of  the  Gulf  ft  Ship  Island  Ra.lro.,.1.  and  W.  D.  Rogers,  of  New 
Orleans.  The  company  operates  6  miles  of  track.  New  directors  for  die 
company  have  been  elected  as  follows:  W.  B.  Rogers,  W.  R.  Moorman,  J.  II. 
Levy,  of  New  Orleans;  S.  S.  Hullis,  E.  H.  Ratclin",  S.  H.  Lowrnbcrg 
and  J.  W.  I.ambert.  of  Natchez.  Mr.  Rogers  was  elected  president,  Mr.  Lam- 
bert, vice-president,  and  W.  R.  Moorman,  secretary  and  treasurer.  E.  H. 
Jackson,  who  has  been  general  manager  and  one  of  the  largest  stockholders, 
retires  from  the  company. 

LINCOLN,  NED  -  Minority  stockholders  of  the  Lincoln  Traction  Company 
have  called  a  meeting  to  protest  against  the  action  ol  directors  in  i 
with  the  Lincoln  Heat  &  Power  Company  for  heat  and  power  at  • 
claim  is  a  direct  loss.    Large  stockholders  of 
said  to  have  organized  the  Heat  A  Power  Com|iany. 

HUKKALO.  N.  Y.-Tbe  International  Railway  Company  reports  earnings 
as  follows 

June  UN  1801  1900 

(iross  receipts    taSK.OV         8393.6114  8213.SM 

Operating  expenses    147.613         192.264  106,173 

Earnings  from  operation    8I1M51         8301.41*  8107.848 

Receipts  from  other  sources 

Gross  income   

Fixed  chargca   

Net  earnings    t2S>S  tt22.M2  847,216 

Ooartet  ending  June  30                                 190S  1101 

Gross  receipts   T772,3M 

Operating  expenses    436,911 

Earnings  from  operation    8335.469         8436,740  8281,378 

Receipts  from  other  sources    13.S96  30.153  1*5.066 

Gross  income    «4»,386        84wt.*W  8287,444 

Fixei 

Comparison  is  made  with  the  figures  of  1900  because  with  those  of  1901,  in 
eluding,  as  they  do.  (he  increased  traffic  consequent  to  the  Pan-American 
Exposition,  no  equitable  comparison  between  1902  and  1901  can  be  made. 

NEW  YORK,  N.  Y.-The  proposition  to  increase  the  capital  stock  ol  the 
Inlrtborough  Rapid  Transit  Company  from  826.000,000  to  83fi.0OO.0OO  has  neen 
approved.  It  is  said  that  the  purpose  ol  the  increase  is  to  raise  funds  to  de- 
fray the  expense  of  building  the  projected  tunnel  from  Manhattan  to  Brook- 
lyn, connecting  with  the  Manhattan  underground  system,  100,600  shares  ol 
stock  will  be  issued  at  81W  par  value 

NEW  YORK,  N.  Y.  The  voting  trust  certificates  representing  stock  of  the 
llllerborough  Rapid  Transit  Company  are  now  ready  for  delivery,  on  sur- 
render of  stock  or  subscriptions  fi»r  stiwk  of  the  Rapid  Transit  Subway  Con- 
struction Company.  Holders  of  subscription  for  slnck  of  the  Subway  (lper 
aliiig  Company  will  receive  soling  trust  certificates  representing  the  stock 
.ol, scribed  lor,  with  (o  per  cent  already  paid  in  indorsed  upon  the  certificate*. 

(  LEV  ELAN  U.  OHIO.— Hen  ison.  Prior  ft  Company,  of  Cleveland,  have  pur- 
,ba.ed  fiom  Townsend.  Peed  &  Company,  of  Indianapolis,  8500/00  of  the 
first  mortgage  bond,  of  the  Indianapolis.  Shrlhyv.lle  ft  Southeastern  Traction 

I  ■  'fif'ssiny. 

CLEVELAND,  OHIO.— At  the  lime  the  Everett-Moore  syndicate  sold 
ol  Northern  Ohio  Traction  preferred  to  a  Cleveland  and  Cincinnati 
main  outside  stockhnblers  agreed  not  to  sell  their  stock  at  less 
than  par  before  Oct.  15.  1*12.  Because  of  the  grrat  increasr  in  the  price  ol 
llus  slock,  and  the  unusual  demand  for  it.  Trustee  E.  W.  Moore  has  notified 
these  stockholders  thai  they  have  been  released  from  their  agreement.  They 
are  given  the  right  to  srll  their  stiH'k  at  any  time  wndcr  certain  conditions. 

PHILADELPHIA.  PA  - The  director*  of  the  American  Railways  Com- 
pany have  declared  a  dividend  of  IVj  per  cent,  payable  Sept.  16. 

KNOXVILI.E.  TENN.-The  Knoxviltc,  Sevierville  tc  Kimberlin  Heights 
Ktci'trie  Railway,  incorporated  in  November.  1901,  to  build  an  electric  railway 
from  Knoxville  to  SevierviUc,  wilb  a  branch  lo  Kimberlin  Heigh!.,  has  filed  a 
mortgage  to  the  Central  Trust  Company,  as  trustee,  lo  secure  %\tmivn 
bonds.  The  preliminary  capital  stock  of  the  i 
June  «  this  was  increased  to  8L«».(WU. 
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THE  TRAMWAY  SYSTEM  OF  HALIFAX,  ENGLAND 


The  corporation  of  the  city  of  Halifax  in  Yorkshire  has 
owned  its  etectric-lighting  system  since  i&}4,  but  about 
three  or  four  years  ago  the  city  acquired  its  tramway  sys- 
tem, and  steps  had  to  be  taken  to  provide  the  necessary 
power  from  the  existing  stations,  Several  500-volt  direct- 
current  units  were  installed,  but  the  extent  of  the  tramway 
system  soon  made  it  evident  that  a  more  economical 


ing  with  its  own  roof,  and  is  equipped  with  four  Lan- 
cashire boilers,  7  ft.  6  ins.  diameter  by  30  ft.  long,  with  two 
3  ft.  flues  in  each,  three  being  by  Yates  &  Thorn,  of  Mack- 
burn,  and  one  by  Heaton,  of  Manchester.  All  the  fur- 
naces are  equipped  with  patent  self-cleaning  furnaces  and 
mechanical  stokers  by  Thomas  Henderson,  of  Liverpool. 
There  are  also  six  boilers  supplied  by  Babcock  &  Wilcox, 


FIG.  I.— PORTION  OF  HALIFAX  POWER  STATION,  SHOWING  THREE  iooo-HP  DIRECT  CURRENT  UNITS. 


method  of  transmitting  power  for  the  outlying  lines  would 
have  to  be  adopted,  and  power  is  now  being  transmitted 
by  means  of  high  voltage,  three-phase  generators  and 
rotary  converters  in  the  sub-stations.  This  portion  of  the 
plant  has  just  been  completed,  and  as  it  is  said  to  be  the 
first  in  England  to  be  equipped  in  this  way  with  apparatus, 
of  purely  British  manufacture,  it  possesses  a  peculiar  in- 
terest. In  view  of  the  fact  that  the  system  itself  has  never 
been  described  in  these  pages,  some  particulars  of  it  will 
also  be  given  in  the  following  article. 

The  power-house  building  is  of  gray  stone  and  ex- 
tremely substantial.  The  boiler  house  is  a  separate  build- 


most  of  which  are  fitted  with  the  B.  &  W.  chain  grate 
stokers.  Superheaters  are  used,  100  degs.  of  superheat 
being  obtained,  and  the  boiler  pressure  used  is  130  lbs. 
per  square  inch. 

Adjoining  the  boiler  house  is  the  pump  room,  in  which 
are  four  steam-feed  pumps,  two  by  G.  &  J.  Weir,  of  Glas- 
gow, and  two  by  W.  H.  Bailey  &  Co.,  of  Manchester, 
while  a  Tyler  electric  pump  is  also  installed  for  use  in  case 
of  emergency.  The  Weir  pumps  arc  of  that  company's 
patent  direct-acting  single  type,  8  ins.  diameter  by  10J  ins. 
steam  cylinder  by  24  ins.  stroke,  each  capable  of  delivering 
6100  gallons  per  hour  at  12  double  strokes  per  minute. 
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Should  occasion  demand  it,  however,  the  pumps  can  easily 
be  run  up  to  a  much  higher  speed  to  make  up  any  abnor- 
mal deficiency  in  the  feed  supply.  The  pumps  are  of  cast- 
iron,  fitted  with  gun-metal  liners,  gun-metal  buckets  with 
special  ebonite  packing  rings,  manganese  bronze  rods,  and 
valves  of  the  Weir  group  type  in  gun-metal  seats. 

The  Bailey's  pumps  have  8-in.  steam  cylinders,  J-irt, 


pump  cylinder  by  7-in.  stroke.  The  suction  inlet  is  below 
and  the  delivery  can  be  taken  from  either  side.  The  valves, 
seatings  and  glands  arc  of  gun  metal.  The  water  pistons 
are  packed  with  gun-metal  rings  and  the  steam  pistons 
with  broad  cast-iron  rings.  A  Bailey's  compound  duplex 
circulating  pump  is  also  installed,  having  a  capacity  of 
60,000  gallons  per  hour.  The  steam  piping  is  by  Stewart 
&  Menzies,  of  Glasgow;  Lloyd  &  Lloyd,  of  Birmingham, 
and  Rahcock  &  Wilcox. 

The  engine  room,  a  general  view  of  which  is  shown  in 
Fig.  2,  is  210  ft.  long  by  57  ft.  wide,  and  is  light  and  airy, 
and  well  adapted  for  the  purpose.  Various  types  of  en- 
gines are  used,  though  all  the  electric  machinery  (with  the 
exception  of  the  Parsons  turbo-generator)  has  been  manu- 
factured by  the  Electric  Construction  Company.  Nearest 
the  main  entrance  door,  and  well  shown  in  the  illustration, 
Fig.  1,  are  three  sets  of  engines  and  direct-current  gen- 
erators, consisting  of  Liclliss  patent  self-lubricating  triple- 
expansion  engines  working  multipolar  generators  of  the 
Electric  Construction  Company's  make.  The  engines  are 
designed  to  exert  1080  brake  horse-power  at  240  r.  p.  in. 
as  an  ordinary  full  load,  and  also  i2</i  brake  horse-power 
as  an  overload  for  short  periods  of  time,  with  a  steam 
pressure  of  150  lbs.  per  square  inch,  exhausting  into  a 
condenser.  The  sets  have  been  running  now  for  upward 
of  twelve  months,  and  have  given  great  satisfaction  in 
working,  both  as  regards  smooth  running,  governing  and 
economical  performance. 

On  a  test,  carried  out  at  the  makers'  works  before  the 
sets  were  delivered,  a  steam  consumption  was  registered 
of  1  J}  lbs.  per  brake  horse-power,  equivalent  to  approxi- 
mately 22  lbs.  per  kw.  The  engines  are  of  very  simple 
design  and  construction,  and  may  be  described  as  bring 
of  the  ordinary  triple-expansion  marine  pattern,  with  the 
working  parts  enclosed  to  permit  of  the  application  of 
forced  lubrication  to  all  the  bearings. 

There  arc  three  cylinders,  high,  intermediate,  and  low- 


pressure,  working  on  cranks  set  at  equal  angles,  the  pis- 
tons being  made  of  equal  weight  for  smooth  running,  and 
so  as  to  reduce  vibration.  Piston  slide  valves  arc  fitted 
to  all  three  cylinders  worked  by  a  single-eccentric  valve 
gear  direct  from  the  crankshaft,  and  extremely  simple  in 
action.  The  lubrication  starts  and  stops  with  the  engine, 
and  beyond  an  occasional  glance  at  the  oil  pressure  gage, 
requires  no  attention  from  the  attendant. 
I'.arh  engine  has  a  separate  surface  con- 
densing plant,  manufactured  and  supplied 
by  Isaac  Storey,  of  Manchester,  and  oper- 
ated by  electric  motors,  together  with  an 
Edwards  air  pump,  also  operated  by 
E.  C.  C.  geared  motor.  Fletcher  auto- 
matic valves  are  also  installed  for  auto- 
matically changing  the  exhaust  into  the 
atmosphere  should  anything  go  wrong 
with  the  condensing  apparatus. 

Each  of  the  three  Belliss  engines  is 
direct-coupled  to  one  E.  C.  C.  continuous- 
current  generator,  each  capable  of  a  nor- 
mal output  of  750  kw  at  550  volts,  which 
are  used  both  for  tramway  and  lighting 
purposes,  when  running  compound  for 
tramway  work,  giving  580  volts,  and  when 
running  shunt  for  lighting  work,  480  volts. 

The  generators  are  the  standard  E.  C.  C. 
Itigh-Specd  type,  8-polar,  with  high  per- 
meability steel  magnets  set  in  a  massive 
cast-iron  yoke  ring,  the  latter  being 
divided  horizontally.  The  armature  is 
the  usual  slotted  and  barrel-wound  type, 
arranged  with  the  E.  C.  C.  system  of  ventilation  by 
duels  in  the  armature  communicating  with  air-way 
through  the  centre  of  the  shaft.  The  armature  spider  ter- 
minates in  a  massive  flange-coupling  which  bolts  directly 
to  a  heavy  fly-wheel  on  the  engine  shaft.  In  view  of  the 
comparatively  high  speed  for  the  output  involved,  these 


FIG.  J.— VERTICAL  ENGINE  AND  2200-VOLT  ALTERNATOR 

machines  run  with  a  low-temperature  rise,  the  armature 
windings  being  under  60  degs.  F.  after  a  six-hour  run. 
The  field  windings  are  alternately  both  compound  and 
shunt-wound,  in  order  that  they  may  be  available  for  use 
on  the  lighting  circuits,  if  required.  The  outer  bearings 
arc  of  the  usual  E.  C.  C.  construction,  white  metal  lined, 
and  provided  with  oil  rings,  with  extra  large  allowance  of 
bearing  surface. 

At  the  extreme  end  of  the  station  is  a  vertical  cross- 
compound  condensing  engine  (Fig.  3).  by  Pallitt  &  Wig- 
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sell,  of  Sowerby  Bridge,  of  600  ihp,  with  cylinders  18  ins. 
and  35  ins.  diameter  by  30  ins.  stroke,  running  at  127 
r.  p.  m.,  and  direct-coupled  to  an  E.  C.  C.  2200-volt  alter- 
nator. This  engine  is  fitted 
with  Corliss  valves  and 
patent  trip  gear  to  each 
cylinder,  and  is  equipped 
with  horizontal  single-act- 
ing air  pumps,  made  by 
the  engine  makers,  but  as 
this  unit  is  now  being  con- 
verted, no  further  descrip- 
tion is  necessary.  In  addi- 
tion, there  is  one  rope' 
driven,  direct-current,  E. 
C.  C.  generator  and  one 
rope-driven,  E.  C.  C.  alter- 
nator ( Fig.  4).  driven  by 
two  Tallin  &  Wigsell  hori- 
z  o  n  t  a  I  cross-compound 
condensing  engines  of  200 
ihp.  with  cylinders  12  ins. 
and  27  ins.  diameter,  24 
ins.  stroke.  1 10  r.  p.  m.,  and 
with  fly-wheels  1 1  ft.  diam- 
eter, grooved  for  ten  rope? 
1  [  ins.  diameter. 

The  cylinders  of  both 
these  engines  are  fitted 
with  slide  valves  and  cut- 
off valves,  those  of  the 
high-pressure  being  auto- 
matically controlled  by  the 
governors.  Pallitt  &  Wig- 
sell  patent  single-acting  air 

pumps  arc  also  attached  to  each  engine,  and  each  of  these 
engines,  including  the  two  described  later,  are  equipped 
with  Hartnell's  patent  governors. 
Resides  the  above  units,  situated  in  the  far  corner  of  tht- 


rect  to  a  dynamo  of  200-kw  output,  the  whole  mounted  on 
a  surface  condenser  which  forms  the  bedplate  for  the  turbo- 
generator.   The  air  and  circulating  pumps  are  erected  on 
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FIG.  5- PARSONS  TURBO-GENERATORS 
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FIG.  4.— ROPE-DRIVEN  DIRECT-CURRENT  GENERATOR  AND  ALTERNATORS  WITH 
HORIZONTAL  ENGINES 

building,  and  shown  in  Fig.  5,  are  two  turbo-generators 
supplied  by  C.  A.  Parsons  &  Co.,  of  Newcastle-on-Tytie, 
and  which  are  used  both  for  tramway  and  lighting  pur- 
poses.   Each  unit  consists  of  a  steam  turbine  coupled  di- 


the  same  level  as  the  condenser,  and  are  driven  by  worm- 
gearing  from  the  turbine  shaft,  making  the  whole  plant 
self-contained. 

The  normal  voltage  is  500  volts,  and  the  machines  are 
fitted  with  the  Parsons  electrical  solenoid 
governor,  which  maintains  a  constant 
voltage  on  the  supply  mains.  Mechani- 
cal safely  governor!  are  also  fitted  for  the 
purpose  of  coining  into  action  when  the 
speed  rises  to  a  certain  height  and  entirely 
cut  off  the  steam.  The  plants  are  designed 
for  a  steam  pressure,  at  the  stop  valve,  of 
135  lbs.,  and  are  complete  with  oil  coolers, 
oil  trays,  etc. 

Wc  now  come  to  the  most  important 
part  of  the  new  work  which  the  Halifax 
Corporation  has  been  carrying  out,  re- 
ferred to  at  the  beginning  of  the  article, 
namely,  the  installation  of  the  new  three- 
phase  generators  for  the  suburban  tram- 
way service.   Two  of  these  generators,  of 
300-kw  capacity  each,  have  been  instatled. 
and  these  are  driven  by  two  Pallitt  & 
W  igsell  engines,  one  unit  being  clearly 
shown  in  an  illustration.  Fig.  6.    The  en- 
gines are  horizontal  cross-compound  con- 
densing, of  570  ihp,  with  cylinders  17  ins. 
and  34  ins.  diameter,  3  ft   stroke,  100 
r.  p.  m.,  with  Corliss  valves,  and  patent 
trip   gear  to   the  high-pressure  cylin- 
der, and  slide-valve  and  cut-off  valve  to  the  low-pressure 
cylinder,   and   patent   single-acting   air   pump.  Each 
engine  has   separate  condensing  plant,  one  having  a 
jet   condenser   and   the   other   a   surface  condenser. 
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These  two  ilirec-pliase  generators  arc  used  for  supply- 
ing current  to  sub-stations,  described  later,  at  a  pressure 
of  5000-5500  volts,  this  being  transformed  down  to  320 


new  high-tension,  three-phase  work  has  been  supplied  by 
Messrs.  Ecrranti,  Ltd.,  and  is  shown  in  Fig.  7;  the  remain- 
ing boards,  as  shown  in  Fig.  8,  for  the  direct-current  sup- 


i 


FIG.  6.— 5500-VOLT  THREE  PHASE  GENERATORS  AND  ENGINES,  HALIFAX 


volts,  and  then  being  transformed  by  rotary  converters  to 
continuous  current  at  500-550  volts  for  tramway  purposes 
and  the  supply  of  current  in  bulk. 

The  two  generators  are  of  the  Elec- 
tric Construction  Company's  standard 
slow-Speed  type,  each  giving  350  kw 
at  (xkxi  volts  as  three-phase  current  of 
25  periods,  at  loo  r.  p.  ni.  One  ma- 
chine was  built  entirely  new.  while  the 
other  was  converted  from  a  single- 
phase  alternator  working  at  80  periods 
into  a  three-phase  machine  at  25 
periods.  The  armature  coils  are  for- 
mer wound,  thoroughly  insulated  be- 
fore fixing  in  the  core  slots.  The  wind- 
ings were  tested  with  12.000  volts, 
between  the  separate  phases  and  to 
frame.  The  steel  magnet  poles  are 
bolted  to  a  steel  shaft,  which  is  further 
bolted  to  the  rim  of  the  cast-iron  fly- 
wheel, which,  together  with  the  mag- 
net, weighs  26  tons.  The  efficiency  of 
the  alternator  is  05  per  cent,  while  the 
exciting  energy  is  only  1 J  per  cent,  al- 
though the  regulation  is  95  per  cent 
from  no  load  to  full  Inductive  load. 
The  tested  temperature  rise  was  less 
than  25  degs.  C.  after  eight  hours' 
working  at  full  load. 

In  a  suitable  room  adjoining  the  engine  nmni  are  the 
various  switchltoards  for  controlling  the  current,  both  for 
the  tramways  and  the  lighting.    The  switchboard  fur  the 


ply,  having  been  manufactured  by  the  electric  department 
of  the  Halifax  Corporation  in  the  workshops  adjoining  the 
electricity  works.    The  lighting  network  is  <ed  from  sev- 
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FIG.  7.— THREE-PHASE  SWITCHBOARD  IN  POWER  STATION 

era!  sub-stations,  and  the  mains  are  laid  partly  on  the  solid 
system  run  in  with  bitumen,  and  partly  armoured  cable 
laid  direct  in  the  ground;  some  portion  is  also  pulled  into 
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conduits.  The  cable  is  chiefly  Callcndcr  and  British  In- 
sulated Wire  Company's  makes. 

The  general  construction  of  the  Ferranti  board,  which 
is  of  the  cellular  type,  consists  of  a  set  of  2-in.  slates  fixed 
in  a  horizontal  position  and  solidly  grouted  into  the  wall. 
Between  these  slates  vertical  divisions  arc  provided  to  di- 
vide the  whotc  framework  into  a  set  of  pigeon-hole  re- 
cesses. Each  of  these  recesses  contains  individual  appar- 
atus, the  whole  being  assembled  in  such  a  way  that  parts 
of  opposite  potential  are  absolutely  divided  from  one  an- 
other by  insulating  material  which  serves  not  only  to  pre- 
vent the  chances  of  fire  and  consequent  damage  to  the 
gear,  but  also  renders  accidental  contact  with  two  parts  of 
opposite  potential  practically  impossible.    Fig.  7  shows  a 


The  only  sub-station  for  long-distance  transmission  at 
present  erected  is  at  Helnkn  Bridge,  over  7  miles  from 
the  generating  station,  a  view  of  which  is  shown  in  Fig. 
9.  Two  single  high-tension  cables  are  laid  to  this  station, 
consisting  of  three-core  19-17  cable  made  by  the  Land-uiul 
Seckabelwerke,  Coin,  Nippes,  Germany.  The  plant  in  this 
sub-station  consists  of  three  100-kw  rotary  converters, 
manufactured  by  the  Electric  Construction  Company,  of 
Wolverhampton,  the  static  transformers  having  been  made 
by  the  British  Electric  Transformer  Company  (Berry 
patents),  of  London.  The  high-tension  switchboard  is  also 
by  the  Electric  Construction  Company,  the  low-tension 
board  being  made,  by  the  electrical  department  of  the  cor- 
poration.   The  three  rotary  converters,  which  are  seen  in 


FIG.  9.— SUB-STATION 

general  view  of  the  gear,  which  contains  generator  panda 
to  the  right  and  feeder  panels  to  the  left,  with  a  connection 
in  between  for  a  wattmeter,  which  is  made  to  read  the  total 
energy  generated  by  all  the  machines. 

The  generator  panels  are  of  the  Ferranti  standard  pat- 
tern, suitable  for  dealing  with  a  capacity  of  600  kw  per 
phase.  Each  three-phase  panel  contains  section  of  bus- 
bar, bus-bar  plugs,  I  ammeter,  3  oil  break  switches 
coupled  together,  3  oil  break  fuses  arranged  with  dupli- 
cate contacts,  a  cable  receiver  for  receiving  and  sealing  the 
ends  of  a  three-core  cable  and  complete  regulaiing  table 
equipped  with  the  Ferranti  well-known  open  type  regu- 
lating resistances  and  carbon  break  field  switches.  The 
feeder  panels  contain  similar  fittings  to  the  machine  panels, 
but  are  minus  the  regulating  table. 

The  synchronizing  instruments  and  voltmeters  are  con- 
veniently placed  at  the  top  of  the  board,  and  make  contact 
by  resting  on  metallic  fittings  insulated  from  the  frame- 
work. Thus,  there  arc  no  screws  or  bolts  to  adjust  or  dis- 
connect for  the  purpose  of  removing  instruments  from  the 
board. 


AT  HhHDhN  BRIlXih 

Fig.  9,  showing  the  sub-station,  are  each  rated  to  give 
100-kw  direct-current  output  at  550  volts  when  supplied 
with  three-phase  current  at  350  volts,  25  periods,  the 
speed  being  500  r.  p.  m.  These  machines  work  well  in 
parallel  with  each  other.  The  efficiency,  as  tested,  is 
over  94  |>er  cent,  and  the  temperature  rise  is  less  than  25 
(legs.  C.  after  working  for  eight  hours  at  full  load.  Each 
rotary  is  started  by  means  of  a  direct-coupled  4-pole  in- 
duction motor,  speed  being  adjusted  for  synchronizing  by 
applying  a  variable  voltage  from  an  auto-transformer. 
There  are  voltage  regulators  in  the  secondary  circuit  of 
the  static  transformers  varying  the  direct-current  voltage 
from  500  to  550  volts;  these  regulations  consist  of  variable 
ratio  transformers  connected  to  a  rheostat  of  the  battery 
type.  The  rotaries  have  a  series-winding,  which  enables 
them  to  gnt  a  further  increase  in  voltage  with  increase  of 
load  due  to  the  leading  current  re-acting  upon  the  ten 
miles  of  transmission  line. 

The  switchboard  (Fig.  9)  in  connection  with  the  in- 
coming high-tension  three-phase  current,  and  the  low- 
tension  supply  to  the  rotary  converters,  consists  of  six 
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panels  of  enameled  slale  carried  on  a  fireproof  framing, 
and  was  manufactured  by  the  Electric  Construction  Com- 
pany. The  two  panels  on  the  left-hand  are  for  the  two 
high-tension  feeders,  40  amps.  each.  Each  panel  is  fitted 
with  an  ammeter,  three-pole  double-break  switch  and 
three  fuses  of  the  expulsion  type,  the  latter  being  placed 
above  all  the  other  gear.  They  arc  plugged  in  circuit  and 
can  be  renewed  with  safety.    The  whole  of  the  high-ten- 


FIG.  8.— DIRECT  CURRENT  SWITCHBOARD  AT  MAIN  STATION 


sion  gear  being  at  the  back  of  the  board,  it  is  impossible 
for  an  attendant  to  come  into  contact  with  any  high-ten- 
sion circuit  from  the  front.  All  the  instruments  are  low- 
tension,  each  having  its  own  reducing  transformer.  The 
main  switches,  each  of  which  arc  operated  by  a  handle, 
passing  through  to  the  front  of  the  board,  have  six  arms 
shielded  from  one  another  by  substantial  slate  diaphragms; 
the  quick  break  on  each  phase  being  2  ft.  4  ins.,  gives  a 
total,  on  the  three  phases,  of  7  ft.;  the  final  break  is  on 
carbon  contacts.  Between  the  above  panels  and  those  for 
the  converters  is  the  synchronizing  panel.  The  synchron- 
izing, which  is  done  on  the  low-tension  side,  and  on  all 
three  phases,  is  so  arranged  that  the  lamps,  which  arc  in 
duplicate,  indicate  whither  the  in-coming  machine  is  run- 
ning too  fast  or  slow.  There  arc  the  usual  voltmeters 
plugs,  switches  and  fuses. 

Coming  to  the  three  rotary-converter  panels,  the  cur- 
rent is  delivered  from  the  bus-bars  through  fuses  and 
switches,  similar  to  those  on  the  feeder  panels,  to  step- 
down  transformers;  the  low-tension  current  returning  to 
the  three-pole  switches,  fuses  and  ammeter  on  the  front  of 
the  lower  portion  of  the  panels,  and  thence  to  the  con- 
verters. A  battery  of  270  cells  is  installed  by  the  Chloride 
Electrical  Syndicate,  the  output  being  200  am[>ere-hours. 
At  present  this  sub-station  will  feed  into  the  tramway  net- 
work which  extends  out  to  Hebden  Bridge. 

Having  described  the  power  house  and  the  sub-station, 
a  few  words  about  the  outside  construction  may  be  inter- 
esting. Halifax  is  a  very  hilly  town,  and  the  cars  which 
run  outside  the  town  have  many  long  and  heavy  grades 
to  overcome.  One  of  the  views  (Fig.  10)  shows  one  of 
the  routes  along  the  valley,  and  a  car  can  be  seen  ascend- 
ing the  long  grade. 

The  overhead  equipment  of  the  tramways  is  under  the 
control  of  the  electricity  department,  a  workshop  being 


erected  close  by  the  generating  station.  The  workshop 
contains  the  usual  machine  toots,  and  most  of  the  over- 
head fittings  are  made  here. 

At  present  there  arc  about  30  miles  of  tramway  single 
track,  and  all  the  overhead  equipment  for  the  last  two 
years  has  been  done  by  the  electricity  department.  All 
the  feeder  boxes  and  section  boxes  are  fitted  up  in  the 
workshops,  the  box  castings  being    obtained  locally. 

Aluminum  cross-overs  have  been  used 
in  several  cases,  and  have  Inx-n  fount!  to 
(jive  great  satisfaction,  and  arc  a  great 
convenience,  owing  to  their  small 
weight.  Owing  to  the  hilly  nature  of 
the  town,  the  demand  for  tramway  cur- 
rent is  exceedingly  variable,  the  maxi- 
mum current  per  car  being  30  amps, 
with  sixty  cars  running.  In  other 
towns,  where  the  gradients  are  small, 
this  does  not  exceed  15  amps,  per  car. 
I  here  are  grades  of  1  in  9,  and  the 
sharpest  curve  is  30  ft. 

The  trolley  wire  is  of  00  sectional 
area,  and  the  ears  are  hammered  over 
this,  no  solder  being  used.  The  poles 
are  quite  tasteful,  as  can  be  seen  by 
reference  to  Figs,  1 1  and  1 2.  The  va- 
rious insulators  have  been  supplied  by 
Estler  Brothers.;  Macartney,  McFlrov 
&  Company,  and  the  Electric  Tram- 
ways Equipment  Company.  Section 
boxes  have  been  fitted  at  half-mile  in- 
tervals, and  feeder  boxes  where  needed. 
These  sectional  and  feeder  lxjxes  have 
been  fitted  up  by  the  tramways  depart- 
ment, and  contain  the  necessary  switches  to  divide  each 
section  of  the  line,  lightning  arresters,  etc.  Guard  wire  has 
been  erected  to  the  requirements  of  the  Postmaster-General, 
and  is  bonded  to  every  fifth  pole,  itself  being  bonded  by 
copper  bonds  to  the  rail.  Every  section  box  and  feeder  box 
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FIG.  II.— VIEW  SHOWING  OVERHEAD  CONSTRUCTION 

is  also  bonded  to  the  rails.  The  guard  wire  in  use  is  of  No. 
8  iron  wire  galvanized.  The  aluminum  wire  has  been  used 
as  a  trail,  but  did  not  give  satisfaction. 

The  rails  were  laid  under  the  supervision  of  James  Lord, 
A.M.I.C.E.,  borough  engineer,  and  are  of  the  steel  girder 
type  in  30  ft.,  45  ft.  and  60  ft.  lengths,  the  weight  per  lineal 
yard  is  95  lbs.  The  rails  are  laid  on  a  bed  of  concrete  6 
ins.  thick,  and  arc  connected  by  tie-rods  2  ins.  x  J  in. 
every  10  ft.    The  angle-plates  are  six-holed  and  60  lbs.  in 


Digitized  by  Google 


September  6,  1902.] 

weight  per  pair.  Anchor  patent  sole  plates  are  also  used, 
riveted  to  the  bottom  of  each  rail  and  let  into  concrete. 
The  bonds  are  Columbia  bonds. 

Spencer's  patent  slipper  brake  is  used  on  the  cars  in 
addition  to  the  ordinary  hand  brake. 

There  arc  seventy  cars  at  present  in  use,  the  equipments 


bring  by  the  Westinghouse  and  British  Thomson-Hous- 
ton Company,  and  single-truck  cars  only  are  used.  Tin- 
car  bodies  were  made  by  Milnes  &  Co.,  of  Birkenhead  and 
Hadley.    The  motors  arc  the  G.  E.-800  of  the  British 


FIG.  12, — VIEW  ON  NORTH  BRIDGE 

Thomson-Houston  Company,  and  the  No.  49  Westing- 
house.  The  cars  will  hold  about  45  passengers  and  weigh 
complete  with  truck  about  8  tons. 

For  the  foregoing  particulars,  this  paper  is  much  in- 
debted to  Mr.  Rogerson,  the  electrical  engineer  of  the 
corporation;  Mr.  Spencer,  the  tramways  manager;  Mr. 
Baldwin,  chairman  of  the  tramways  committee,  and  the 
various  contractors. 
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An  Electric  Railway  to  Connect  Washington,  Baltimore 
and  Annapolis 

The  work  of  preparing  the  roadway  of  the  Washington, 
Baltimore  &  Annapolis  Electric  Railway,  which  is  to  con- 


nect  Washington,  Baltimore  and  Annapolis,  is  progressing 
satisfactorily,  and  arrangements  are  being  made  for  be- 
ginning track  laying  at  once.  The  road  will  extend  from 
the  District  line  at  Chesapeake  Junction  to  the  Baltimore 
city  limits,  connecting  at  Wcstporl  with  the  lines  of  the 
United  Railway  &  Electric  Company,  of  Baltimore.  The 
distance  between  these  points  is  about  thirty-one  miles, 
and  the  route  to  be  followed  is  practically  an  air  line.  The 
line  between  Washington  and  Baltimore  is  graded  for 
double  track,  but  for  the  present  a  single  track  only  will 
be  laid.  From  Chesapeake  Junction  to  Washington  the 
tracks  of  the  Washington  Railway  &  Electric  Company 
will  be  used  to  the  terminus  of  the  latter  line  at  Fifteenth 
and  H  Streets.  Here  the  Baltimore,  Washington  &  An- 
napolis Electric  Railway  will  erect  a  terminal  station  that 
will  probably  lie  used  jointly  by  that  company  and  the 
Chesapeake  Beach  Railway  Company,  which  is  to  run  its 
trains  into  Washington  to  this  point. 

The  line  to  Annapolis  will  practically  be  a  branch,  for 
it  will  extend  from  Odenton,  about  eighteen  miles  from 
Washington,  to  Annapolis,  a  distance  of  fourteen  miles. 
Together  with  the  line  to  Annapolis,  the  road  will  be  about 
forty-five  miles  long.  The  work  of  preparing  for  the  line 
to  AnnapotiS  has  not  progressed  as  far  as  that  for  the 
through  line  between  Washington  and  Baltimore,  and  it 
is  probable  that  the  Annapolis  line  will  not  be  built  until 
the  Washington- Baltimore  line  is  completed. 

About  two  acres  of  land  have  been  purchased  at  Hyatts- 
villc  for  a  power  house,  and  work  on  the  plant  will  be 
begun  at  once.  It  is  said  that  the  power  house  and 
sub-stations  which  it  is  proposed  to  build  will  cost  $350,- 
c.-oo. 
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About  a  year  ago  an  outline  was  given  in  the  Street 
Railway  Journal  of  the  plans  of  the  Manchester  City 
Corporation  for  the  erection  of  an  immense  power  station 
to  supply  power  for  the  lighting  and  tramway  systems  of 
the  city,  both  ofwhich  arc  owned  by  the  municipality.  Man- 
chester has  had,  for  some  time,  one  of  the  most  extensive 
electric  power  systems  in  the  United  Kingdom,  but  most 
of  the  distribution  has  been  by  direct  current,  and  the 
lighting  system  has  been  on  either  the  five  or  three-wire 
system.  The  demand  for  power,  however,  especially  for 
tramway  service,  has  for  a  long  time  exceeded  the  capacity 
of  the  two  existing  stations,  although  additional  cqnjp- 


extrcmely  compact,  having  a  total  of  14,000  hp  contained 
in  a  room  of  6600  sq.  ft. 

The  new  power  plant  which  the  corporation  is  building 
is  known  as  the  Stuart  Street  works.  The  work  on  this 
station  was  commenced  in  March,  1901,  under  the  super- 
vision of  Prof.  A.  B.  W.  Kennedy,  and  the  engines  were 
put  in  service  during  the  end  of  May  of  this  year.  Before 
the  station  was  put  in  operation,  however,  the  corporation 
realized  that  the  future  needs  of  the  city  for  power  would 
be  greatly  in  excess  of  the  ultimate  power  capacity  of  the 
plant,  and  steps  were  immediately  taken  to  increase  greatly 
the  output  of  the  plant.  The  plans  for  this  addition  were 
drawn  up  at  the  request  of  the  Council,  by  E.  F.  Metzger, 
who  had  recently  been  appointed  chief  engineer  of  the  city, 
so  that  the  station  now  being  completed  at  Stuart  Street 


FIG.  I.— PLAN  OF  NEW  WJWKK  STATION  AT  MANCHESTER 


incut  has  been  installed  in  them,  so  that  they  now  have  an 
aggregate  capacity  of  about  31,000  hp. 

The  old  stations  arc  two  in  number,  both  situated  on 
the  Rochdale  Canal  and  connected  by  an  overhead  walk, 
t  )nc  of  the  stations,  the  Dickinson  Street  works,  contains 
two  3000- hp  Musgrave  engines,  two  1200-hp  Ferranti  en- 
gines, two  Parsons  3500-hp  turbines  and  seven  400-hp 
Goodfellow  engines.  The  four  latter  arc  connected  with 
their  dynamos  by  belts  or  rope-drive.  All  the  others  arc 
direct-connected  to  their  respective  machines.  Part  of  the 
power  distribution  from  this  station  is  accomplished  at 
1500  volts  by  means  of  direct-current  step-up  transform- 
ers, by  which  the  pressure  is  increased  from  400  volts. 
Direct-current  step-down  transformers  are  used  in  the  two 
sub-stations  to  which  this  current  is  supplied.  There  is 
also  a  temporary  plant  of  three-phase  inverted  rotary  con- 
verters for  power  distribution  at  the  Dickinson  Street  ^ t n - 
tion.  The  Bloom  Street  station  contains  four  3500-hp 
Musgrave  compound  engines  direct  connected  to  Wcst- 
inghouse  generators.  The  engine  plant  it  this  station  is 


combines  under  one  roof  two  complete  stations  of  con- 
siderably different  design.  The  work  on  the  new  part  of 
this  station  is  not  sufficiently  advanced  to  allow  the  publi- 
cation of  a  complete  illustrated  article  about  it  at  the  pres- 
ent time,  but,  in  view  of  the  importance  of  the  work  and 
the  fact  that  the  plans  call  for  larger  engines  than  arc  now 
being  used  for  electric  work  in  Europe,  viz.,  of  6000  hp 
each,  some  particulars  of  this  plant  will  be  of  interest. 

The  accompanying  engraving  shows  a  plan  of  the  com- 
plete power  station.  The  portion  at  die  left  of  the  plan  in- 
dicates the  first  instalment  designed  by  Prof.  Kennedy, 
that  of  Mr.  Metzger  being  at  the  right.  In  the  Kennedy, 
or  first,  instalment  the  steam  raising  plant  consists  of 
lwenty-fbur  B.  &  W.  water-tube  boilers,  built  in  pairs  and 
arranged  in  two  rows,  one  in  each  of  the  side  bays  of  the 
boilers.  These  boilers  generate  steam  at  a  pressure  of 
170  lbs.  to  the  square  inch,  and  each  boiler  is  connected 
to  each  of  two  main  steam  pipes  which  run  down  the 
middle  of  the  center  bay  and  arc  connected  in  the  engine 
house  to  a  complete  ring  main  with  a  branch  to  each  en- 
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gine.  The  engine  room  contains  two  2500-ihp  vertical 
cross-compound  engines  built  by  Yates  &  Thorn,  running 
at  94  r.  p.  m.,  and  each  directly  connected  to  a  1500-kw, 
three-phase  alternator  built  by  the  Allgcmeine  Elektrici- 
tats-Gesellschaft.  These  machines  generate  current  at 
6500  volts  and  60  cycles  per  second.  The  high  and  low- 
pressure  cylinders  of  the  engines  are  36  ins.  and  71  ins.  in 
diameter,  respectively,  by  42  ins.  stroke,  and  they  arc 
steam  jacketed.  Each  exciter  set  consists  of  a  three-phase 
induction  motor  driven  direct  by  current  supplied  by  the 
main  generators  at  6500  volts,  and  coupled  to  low-tension 


units,  but  two  only  arc  to  be  installed  at  first,  together  with 
six  batteries  of  boilers,  making  an  available  capacity  of 
12,000  hp.  Running  over  the  whole  length  of  the  house 
will  be  a  coal  bunker  of  al>out  5000  tons'  capacity.  This 
will  be  equipped  with  electrically-driven  Hunt  coal  con- 
veyors. The  boilers  will  be  of  the  Babcock  &  Wilcox  type 
and  will  be  equipped  with  Babcock  superheaters,  which 
will  give  a  superheat  of  not  less  than  120  degs.  F.  at  200 
lbs.  pressure.  Each  boiler  will  be  capable  of  evaporating 
not  less  than  20,000  lbs.  of  water  with  5700  sq.  ft.  of  heat- 
ing surface  and  will  be  the  largest  boilers  that  the  Bab- 


FIG.  2.— INTERIOR  OF  NEW  QUEEN'S  ROAD  CAR  HOUSE 


shunt-wound  generators.  The  auxiliary  engine  sets  con- 
sist each  of  a  300-hp  Willans  compound  engine,  direct- 
coupled  to  a  200-kw  direct-current  generator  built  by  the 
Allgemeine  Company,  and  arc  used  for  supplying  current 
for  lighting  and  for  the  various  motors  about  the  power 
house,  as  well  as  an  alternative  source  of  exciting  current 
for  the  main  generators.  Willans  condensers  arc  used  in 
connection  with  water  from  the  canal.  There  are  also 
four  Klein  cooling  towers. 

The  Stuart  Street  first  extension,  as  it  is  officially  called, 
or  the  portion  on  the  right  of  the  original  station,  as  shown 
in  the  plan,  is  patterned  more  after  American  practice,  in 
that  the  center  bay  of  the  boiler  room  is  parallel  to  the 
engine-room  wall,  while  the  engines  themselves  are  more 
in  keeping  with  the  projected  size  of  the  plant,  being  of 
6000-hp  each.  The  ultimate  capacity  of  this  portion  of  the 
system,  as  shown  in  the  plan,  is  eight  of  these  6000-hp 


cock  &  Wilcox  Company  has  so  far  built.  Green  econo- 
mizers will  be  used. 

The  engines  will  be  of  the  vertical  triple-expansion  type 
arranged  with  four  cylinders  and  four  cranks,  and  will  run 
at  75  r.  p.  m.  with  190  lbs.  pressure  superheated  steam  at 
the  stop  valve.  They  will  be  supplied  by  the  Wallscnd 
Slipway  &  Engineering  Company,  Ltd.,  of  Newcastle.  Cor- 
liss valve  gear  will  be  used. 

The  leading  dimensions  of  these  engines  arc  as  follows: 

H.  P.  cylinder.  diameter   .17  ins. 

M.  P.  cylinder,  diameter   59  ins. 

L.  P.  cylinder,  diameter   72  ins. 

Stroke    60  ins. 

Diameter  of  (hatting  at  engine  journals   21  ins. 

Diameter  o(  generator  shaft  through  boss   Jt  ins. 

The  generators  are  being  built  by  the  Allgcmeine  Elek- 
tricitfits-Gesellschaft  and  will  supply  three-phase  current  at 
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6500  volts  and  50  cycles.  Two  surface  condensers,  each 
o(  11,000  sq.  ft.  of  cooling  surface  and  capable  of  dealing 
with  32,000  lbs.  of  steam,  arc  being  supplied  by  Mather  & 
Piatt.  There  will  be  two  batteries  of  three  cooling  towers 
each,  to  deal  with  the  hot  circulating  water.  Each  will 
be  capable  of  cooling  90,000  lbs.  of  water  and  will  guar- 
antee to  reduce  the  temperature  from  125  dcgs.  to  85  dcgs 


which  consists  of  four  150-kw  synchronous  motor  genera- 
tors, and  one  100-kw  induction  motor  balancer.  These 
units  are  all  situated  down  one  side  of  the  new  engine 
room  and  constitute  the  Stuart  Street  sub-station. 

An  additional  gallery  will  be  placed  below  the  level  of 
the  engine-room  floor,  for  the  purpose  of  carrying  all  Un- 
necessary starting,  regulating  and  feeder-charging  rhco- 
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FIG.  J. — PLAN  OF  QUEEN'S  ROAD  CAR  HOUSE 


each.  One  battery  of  towers  is  being  supplied  by  the 
Wheeler  Condenser  Company,  and  the  other  by  Arthur 
Koppcl. 

The  main  switchboards,  which  arc  being  manufactured 
by  Messrs.  Ferranti,  are  arranged  on  three  galleries  which 
extend  down  one  side  of  the  engine  room.  There  is  to  be 
one  main  switchboard  situated  on  the  middle  gallery,  and 


stats  and  resistances,  which  are  to  be  worked  by  gearing 
and  extended  spindles  carried  up  through  the  floor  to 
suitable  pillars  and  hand  wheels,  thus  enabling  each  to  be 
worked  from  its  own  switchboard  level.  Normally,  the 
traction  and  lighting  bus-bars  will  be  kept  separate,  but 
arrangements  arc  made  for  coupling  them  together  if  nec- 
essary, but  they  will  also  be  connected,  respectively,  to 
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at  the  same  level  as  the  switchboards  in  the  existing  sta- 
tion, which  controls  the  two  main  3750-kw  units,  fourteen 
high-tension  feeders,  and  the  two  200-kw  exciter  sets.  On 
the  top  platform  are  the  main  bus-bars  for  lighting  and 
traction,  and  the  change-over  switches  for  enabling  a  ma- 
chine to  be  run  on  either  set  of  bars,  while  on  the  bottom 
platform  the  main  fuses  arc  placed  in  duplicate.  Further 
along,  on  the  middle  or  main  platform,  are  the  auxiliary 
lighting  and  power  boards,  each  controlling  twenty  cir- 
cuits, and  fed  from  the  existing  continuous-current  sets  or 
from  the  sub-station  at  Stuart  Street.  Immediately  be- 
neath the  auxiliary  boards  and  on  the  lower  platform  are 
the  switchboards  for  controlling  the  sub-station  plant, 


the  traction  and  lighting  bus-bars  in  the  existing  portion 
of  the  station. 

Fifty-five  ft.  from  the  ground  level  there  will  be  two  50- 
ton  electric  overhead  travelers,  made  by  Messrs.  Higgin- 
bottom  &  Mannock,  each  having  a  span  of  84  ft.  Sepa- 
rate motors  of  the  B.  T.  H.  type  are  provided  for  hoisting, 
traversing,  and  cross-traversing,  each  worked  by  a  special 
U,  T.  II.  controller. 

Two  electrically-driven  coal  and  ash  elevators  and  con- 
veyors are  being  provided  by  Babcock  &  Wilcox.  Each 
conveyor  will  be  capable  of  dealing  with  40  tons  of  coal 
per  hour.  The  conveyor  is  automatically  fed  from  the 
hoppers  under  the  railway  sidings.  It  thence  travels  under 
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the  boiler-house  floor  and,  rising  at  the  end  boiler-house 
wall,  automatically  tips  the  coal  into  the  large  bunkers 
overhead.  On  its  return  trip  it  will  pick  up  the  ashes  and 
deposit  them  in  a  separate  bunker  from  which  the  railway 
cars  on  the  high  or  low  level  can  be  filled. 

The  purpose  of  this  article  being  simply  to  give  a  gen- 
eral outline  of  the  proposed  work  at  Manchester,  no  at- 
tempt will  be  made  in  this  issue  to  describe  the  interesting 
sub-stations,  the  motor  generators  of  which  arc  being  sup- 
plied by  the  Allgcmeine  Elektricitats-Gesellschaft,  and  the 
switch  gear  by  Ferranti;or  the  important  distribution  sys- 
tem which  is  being  carried  out  by  W.  T.  Glover  &  Com- 
pany, the  well-known  cable  manufacturers,  and  which  will 
probably  be  the  most  complete  of  any  in  the  United  King- 
dom. The  work  of  construction  is  being  carried  rapidly 
forward,  however,  under  the  supervision  of  Mr.  Metzger. 
and  in  a  later  article  an  opportunity  will  be  offered  for 
views  of  the  work  itself,  with  fuller  particulars  of  the  ma- 
chinery being  installed. 

A  description  of  the  recent  work  in  Manchester  would 


FIG.  6.— STANDARD  DOUBLE  TRUCK  CAR 


be  incomplete  in  this  paper  without  at  least  a  reference  to 
the  tramway  system,  which  is  one  of  the  largest,  as  well  as 
one  of  the  latest,  in  Great  Britain.  The  tramways  in  Man- 
chester are  also  owned  and  operated  by  the  corporation, 
and  the  first  section  was  put  in  operation  in  June,  lyot. 
The  system  is  not  confined  to  the  county  lines,  but  extends 
beyond  the  city  of  Manchester  in  a  number  of  directions, 
except  in  the  direction  of  Salford  which  has  its  own  roads 
The  tramway  system  in  Manchester  was  originally  leased 
by  the  city  to  private  operators  for  a  term  of  years,  but  as 
the  leases  expired  the  lines  have  been  taken  back  by  the 
municipality  and  equipped  with  electricity.  The  system  is 
now  almost  entirely  under  the  control  of  the  city  and  has 
been  transformed  to  electric  power.  As  it  stands,  it  com- 
prises about  150  miles  of  track 

One  of  the  principal  features  of  the  system  is  the  Queen's 
Road  car  house,  capable  of  accommodating  262  standard 
cars  of  the  company,  and  said  to  be  the  largest  car  house 
in  Europe.  A  plan  of  this  building  is  presented  in  Fig. 
3,  and  an  interior  view  is  given  in  Fig.  2.  The  car  house 
consists  of  fourteen  bays  with  three  tracks  in  each  bay. 
A  pit  having  an  area  of  6500  sq.  yds.  is  provided  under 
eleven  of  the  bays.  The  tracks  over  the  pit  are  supported 
on  old  tramway  rails  which  rest  on  steel  pillars,  providing 
free  access  over  the  whole  area  of  the  pit  and  allowing  for 
the  inspection  of  200  cars  at  once.  Running  the  entire 
length  of  the  pit  and  at  right  angles  to  the  tracks  is  a 


passageway  deep  enough  so  that  the  repairs  foreman  or 
chief  inspector  can  walk  the  entire  distance  from  one  end 
of  the  pit  to  the  other  under  the  cars,  and  thus  inspect  the 
work  in  hand.  In  this  trench  are  located  the  main  hot- 
water  pipes  for  heating  the  building.  The  pit  and  floor  or 
the  building  are  of  concrete,  while  the  walls  themselves  are 
of  brick. 

The  cars  usually  enter  and  leave  the  building  by  the 
main  entrance,  which  is  16  ft.  wide  at  the  front  of  the 
building,  but  three  additional  entrances  are  provided  in  the 
side  of  the  building  in  cases  of  emergency,  such  as  fire,  a 
breakdown  at  the  main  entrance,  etc. 

The  corporation  is  using  both  single  and  double-truck 
cars,  and  views  of  the  standard  cars  arc  presented  here- 
with. Single-truck  cars  are  considered  more  desirable  for 
most  of  the  lines,  but  double-truck  cars  arc  used  on  the 
long-distance  lines,  especially  during  the  morning  and 
evening  runs;  the  peak  speed  allowed  it  ten  miles  per 
hour.  The  cars  were  built  by  the  G.  F.  Milncs  Company 
and  the  Brush  Company.  The  wages  paid  for  a  working 
week  of  sixty  hours  arc  as  follows:  First-class  motormen, 
31J  2d;  second-class  motormen,  28j  yd;  first-class  conduc- 
tors, 2JS  6J;  second-class  conductors,  255;  motor  inspec- 
tors, 36J  3./  to  3K.Y  gii;  washers  and  cleaners,  21s  yl  to 
25s;  time-keepers,  27s  6(1  to  30s;  ticket  and  night  inspec- 
tors, 2&s  to  35*.  The  manager  of  the  tramways  is  J.  M. 
McElroy. 

 »♦» 

A  Graphical  Method  of  Making  Time-Speed  Curves 

UY  WALT  UK  S.  VALENTINE,  M.  E. 

In  the  preliminary  calculations  for  proposed  electric 
railway  systems,  the  time-Speed  curve  is  an  important  fac- 
tor. I!y  its  use  the  engineer  is  enabled  to  compare  the  per- 
formance of  various  possible  electric  equipments  for  the 
service,  and  is  the  basis  upon  which  a  series  of  important 
determinations  are  made. 

It  is  the  object  of  this  paper  to  describe  a  graphical 
method  devised  by  the  writer,  which  greatly  facilitates  the 
construction  of  these  curves. 

There  are  several  factors  which  enter  in  to  affect  the 
velocity  of  the  train,  and  which  make  the  construction  of 
the  time-speed  curve  somewhat  complicated.  The  factors 
which  directly  affect  the  nature  of  the  curve  are:  Tractive 
effort  of  the  motor ;  train  resistance  due  to  air  resistance, 
friction,  etc. ;  grade  resistance,  and  finally  resistance  due  to 
curves  in  the  road. 

The  acceleration  of  the  train  is  directly  proportional 
to  the  algebraic  sum  of  these  forces,  or: 

A  oe  7\  B.  —  Tr.  *  Gr.  —  Cr.  (l) 
where  A  equals  acceleration;  T.  E.  equals  tractive  effort 
due  to  motor;  TV.  equals  the  train  resistance  due  to  air 
resistance  and  friction;  Gr.  equals  grade  resistance  and 
may  be  either  positive  or  negative;  Cr.  equals  resistance 
due  to  curves  in  the  road.  This  last  factor  is  expressed  in 
pounds  per  ton  per  degree  of  curvature,  and  to  simplify  the 
above  proportion,  may  be  combined  with  Gr.  and  ex- 
pressed as  equivalent  grade. 

The  factors  (T.  £.  —  Tr.)  will  be  referred  to  as  net 
tractive  effort. 

The  tractive  effort  (7\  E.)  varies  in  an  inverse  ratio 
with  the  speed,  and  its  values  with  corresponding  speeds 
for  any  particular  motor  equipment  are  obtainable  from 
characteristic  curves  furnished  by  the  manufacturer. 

The  train  resistance  (Tr.)  in  general  varies  with  the 
train  speed  and  may  be  found  from  some  standard  formula 
such  as  the  Baldwin  Locomotiove  Works  formula. 

The  weight  of  train  being  known,  the  successive  accelera- 
tions of  the  train's  velocity  starting  from  rest  may  be  com- 
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pitted  by  use  of  the  above  proportion  put  in  the  form  of 
an  equation : 


Ace.  -  —  (T.  E.  —  TV.)  ±  Gr. 
M 


(2) 


FIG.  I. — CHART  FOR  PLOTTING  TIME  SPEED  CURVES 


where  M  represents  the  mass  of  train,  including  the  equiv- 
alent mass  nf  rotating  parts. 

The  initial  acceleration  is  considered  as 
acting  uniformly  up  to  the  point  when  the 
full  line  pressure  is  impressed  on  the  mo- 
tors. From  this  point  on,  the  acceleration 
decreases  because  of  the  decrease  in  the  T. 
H.  of  motors.  In  order  to  obviate  the  ne- 
cessity of  computing  the  acceleration  for 
each  successive  change  in  tractive  effort,  the 
writer  has  made  use  of  a  chart  from  which 
the  increments  of  velocity  may  be  trans- 
ferred by  means  of  dividers  directly  to  the 
time-speed  curve. 

This  chart.  Fig.  I,  is  constructed  as  fol- 
lows : 

The  net  tractive  effort  is  taken  as  abscis- 
sa; for  both  positive  ami  negative  values, 
and  speed  in  miles  per  hour  is  taken  for 
ordinate's.  The  train  resistance  speed  curve 
is  drawn  first  and  in  case  the  B.  L.  W."s 
formula  is  used,  it  is  a  straight  line.  Then 
having  at  hand  a  table  of  motor  tractive  effort 
Corresponding  speeds  in  miles  per  hour,  the  net  trac- 
tive effort  speed  curve  is  plotted  by  making  u>c  of 


the  train  resistance  curve;  to  illustrate,  A'  C  is  value  of 
motor  tractive  effort  for  the  particular  equipment 
for  a  speed  of  58  m.  p.  h.  Now,  by  aid  of  dividers, 
the  point  A'  is  moved  to  the  left  to  the  position  A  by  an 
amount  B  C,  the  train  resistance  for  that  speed.  In  the 
same  way  from  each  value  of  motor 
tractive  effort  the  corresponding  value 
of  train  resistance  is  subtracted  "graph- 
ically" and  the  net  tractive  effort  speed 
curve  is  the  result. 

The  inclined  straight  line  curves, 
marked  "%  Grade,"  are  plotted  be- 
tween net  tractive  effort  and  accelera- 
tion in  m.  p.  h.  p.  s.  for  the  several 
grades  of  the  road.  These  net  tractive 
effort  acceleration  curves  are  right  line 
curves  and  have  the  same  inclination 
for  all  grades.  This  will  lie  readily 
seen  to  be  the  case  if  equation  (2)  is 
compared  with  the  general  equation  of 
a  right  line  curve, 

y  =  m.r  ±  c 
In  case  there  should  In-  a  number  of 
grades  and  consequently  a  number  of 
grade  lines  or  acceleration  curves  to  lie- 
drawn,  the  writer  has  found  that  it 
greatly  simplifies  the  chart  to  construct 
a  scale  of  grade  per  cents  along  the 
horizontal  axis,  and  then  draw  one 
grade  line  with  vertical  and  horizontal 
axis  upon  a  thin  piece  of  celluloid,  and 
place  this  over  the  chart  in  the  proper 
position  for  the  grades  line  required. 

A  second  set  of  right  line  curves 
called  "time  increment  curves"  are 
drawn  in  chart,  which  serve  to  give  the 
gain  in  velocity  for  any  desired  time 
increment  to  lie  used  in  the  construc- 
tion of  the  time-speed  curve. 

The  use  of  the  chart  can  best  he  ex- 
plained by  taking  an  example : 

In  Fig.  2  is  shown  a  time-speed 
curve  constructed  for  the  equipment 
and  conditions  represented  in  the  chart, 
using  two  grades — a  zero  and  a  -f-  1.0%  grade.  Assume 
that  motors  receive  full  line  pressure  at  a  speed  of  28  m. 
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FIG.  i. — SAMPLE  TIME-SPEED  CURVE 

p.  h.,  then  the  initial  acceleration  will  lie  uniform  up  to 
speed.  Referring  to  the  chart,  the  point  E  on  the  net 
tractive  effort  speed  curve  corresponds  to  this  speed  of  28 
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m.  p.  h,;  from  E  follow  a  vertical  line  intersecting  with 
0%  grade  line  at  F;  from  F  follow  a  horizontal  line  inter- 
secting the  vertical  axis,  which  point  gives  a  value  of  .87 
m.  p.  h.  p.  s.  acceleration  and  is  the  initial  acceleration  of 
the  train.  A  straight  line  is  now  drawn  on  time-s|>ced 
curve  from  origin  to  point  "l"  at  28  m.  p.  h.  with  an  in- 
clination representing  an  acceleration  of  .87  m.  p.  h.  p.  s. 

Point  "2"  is  now  obtained  by  selecting  a  speed 

ahout  midway  between  points  "1"  and  "2,"  in 
this  case  29  m.  p.  h..  and  in  the  same  manner  as 
before  find  the  acceleration  corresponding  to  a 
speed  of  29  m.  p.  h.  This  acceleration  may  be 
considered  as  an  average  between  the  acceler- 
ations at  "1"  and  "2,"  and  in  this  part  of  the 
Curve  where  the  acceleration  is  high  should  In." 
considered  as  acting  for  about  3  seconds.  Xow, 
instead  of  taking  the  acceleration  from  the  ver- 
tical scale  on  the  chart  as  m.  p.  h.  p.  s.,  the 
3-secoml  time  increment  line  is  made  use  of  and 
with  dividers  set  for  the  distance  tin',  the  gain 
in  velocity  for  3  seconds  may  be  transferred  to 
the  tfmc-specd  curve  directly,  locating  the 
point  "2."  In  this  way  the  time-speed  curve 
is  built  up  until  the  area  included  l>ctwcen  it 
and  horizontal  axis  represents  the  length  of 
grade.  It  will  be  noted  that  as  the  acceler- 
ation falls  off  larger  time  increments  may  be 
taken. 

P>y  referring  t<>  the  -f  1.0%  grade  line,  instead  of  the 
0.0%  line,  the  curve  may  be  continued  for  the  1.0%  grade. 
In  this  case,  however,  the  train  having  reached  a  speed 
which  exceeds  what  would  have  been  the  ultimate  speed 
had  the  first  grade  been  -)-  1.0%  instead  of  O,0%,  is 
retarded  <luc  to  the  fact  that  the  train  resistance  plus  grade 
resistance  in  this  case  exceeds  the  tractive  effort  due  to 
motor.  This  fart  is 
taken  care  of  by  the 
chart,  for  upon  look- 
ing for  the  acceler- 
ation at  43  m.  p.  h.  on 
-f-  1.0  %.  grade  it  will 
lie  found  on  the  ver- 
tical scale  l>elow  the 
horizontal  axis,  which 
means  that  the  acceler- 
ation is  negative;  or, 
in  other  words,  the 
train  will  be  retarded. 

At  the  point  "6"  the 
power  is  assumed  to 
Ik-  cut  off  and  train 
allowed  to  coast.  Re- 
tardation will,  of 
course,  take  place,  the 
rate  of  which  may  lie 
ascertained  from  the 
chart  by  reference  to 
the  train  resistance  speed  curve  in  the  same  manner  that  the 
accelerations  were  found  from  the  net  tractive  speed  curve 
at  first. 

In  the  chart  are  shown  only  two-time  increment  lines  in 
order  to  make  it  as  simple  for  presentation  as  possible. 
In  practice,  however,  a  number  of  these  lines  are  used, 
they  can  generally  be  made  for  3.  5,  10,  20  and  even  40 
second  increments. 

This  method  has  been  used  in  plotting  a  considerable 
number  of  time-speed  curves  and  has  been  found  to  lie  a 
very  efficient  time  saver. 


Recent  Improvements  on  the  Metropolitan  Railway  of 

Paris 


The  Metropolitan  Railway  of  Paris,  which,  as  will  be 
remembered,  is  an  underground  electric  road  running  ap- 
proximately east  and  west  through  the  center  of  the  city, 
has  proved  to  be  one  of  the  most  successful  traction  enter- 


MOTOR  CAR  ON  METROPOLITAN  RAILWAY,  PARIS 

prises  inaugurated  during  recent  viar*  in  France.  The 
road  was  put  into  Operation  in  July,  1900,  and  important 
extensions  are  now  under  construction  which,  when  com- 
pleted, will  bring  the  road  into  connection  with  nearly  every 
important  traffic  center  in  the  city  north  of  the  Seine. 

As  will  be  remembered  from  the  description  of  the  road 
which  appeared  in  the  StBRBT  RAILWAY  Joi  kvai.  for  Sep- 


EIGhT  CAR  TRAIN,  METROPOLITAN  RAILWAY 


tcmber,  1900,  the  original  line  extended  from  the  Porte  dc 
Vincenncs  to  the  Porte  Maillot  and  was  a  double  track 
tunnel,  the  rails  in  which  were  located  at  an  average  depth 
below  the  surface  of  the  street  of  only  about  15  ft.  to  20  ft. 

The  tunnel  is  14  ft.  9  ins.  high  above  the  rails  and  be- 
tween stations  is  about  23  ft.  4  in.  wide.  On  curves  the 
side  walls  are  carried  out  to  give  an  additional  clearance 
of  about  7  ins.  The  greater  part  of  the  rolling  stock  con- 
sists of  4-wheel  cars,  following  in  this  respect  the  usual 
French  steam  railroad  practice,  and  the  cars  themselves 
are  similar  in  general  design  to  the  French  railroad  cars 
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The  original  train  service  was  conducted  by  trains  of 
four  cars  each,  of  which  the  leading  car  only  was  a  motor 
car,  and  was  equipped  with  one  controller  and  two  motor*. 
The  popularity  of  the  road  as  a  means  of  transit  through 
Paris  made  it  soon  evident,  however,  that  an  increase  in 


immm 


FOUR-CAR  MOTOR  TRAIN,  METROPOLITAN  RAILWAY 


carrying  capacity  was  necessary.  This  could  not  be  secured, 
however,  by  the  addition  of  more  trains,  because,  owing 
to  the  block  signal  system  used,  the  frequency  of  the  trains 
could  not  well  be  reduced  below  2k  minutes  service,  which 
was  in  force.  The  company's  engineers,  therefore,  de- 
cided to  adopt  during  the  rush  hours  an  eight-car  train 
corresponding  to  the  greatt-st  length  allowed  by  the  existing 
platforms.  It  was  considered  out  of  the  question,  owing  to 
the  limitations  imposed  by  ihe  size  of  the  tunnel  and  the 
sharpness  of  the  curves,  to  use  single  motor  cars  as  locomo- 
tives for  this  service,  ami  equip  them  with  four  motors  to 
secure  traction.  Moreover,  locomotives  of  this  kind  would 
hive  many  drawbacks  from  the  exploitation  point  of  view. 


ment  of  the  Manhattan  Elevated  Company  of  New  York, 
an  extended  description  of  the  method  adopted,  which  was 
proposed  and  installed  by  the  French  Thomson-Houston 
Company  of  Paris,  and  which  in  some  respects  differs 
from  that  employed  in  the  New  York  equipments,  may 

be  of  interest. 

The  problem  pre- 
sented to  the  French 
Thomson  -  Houston 
Company  was  as  fol- 
lows: A  minimum 
frequency  being  im- 
posed, say  two  and 
o  n  e  -  h  a  I  f  mi  nutes. 
which  is  to  be  kept 
during  the  whole  day 
independently  of  any 

fluctuation  of  traffic, 
to  adopt  a  system  of 
traction  allowing  of  a 
combination     of  an 
eight-car    train  with 
two-car  trains  coupled 
at  will  together,  said 
four-car  trains  being 
completely  indepen- 
dent when  it  is  neces- 
sary to  let  them  run  alone  at  the  hours  of  feeble  traffic,  and 
being  coupled  together  and  operated  both  from  the  front 
platform  by  a  single  molorman  at  rush  hours. 


VIEW  OF  MOTORMAN'S  CAB 

The  company,  therefore,  considered  only  the  multiple 
unit  system  and  the  two-motor  car  train  method,  that  is  a 
train  with  one  motor  car  at  each  end,  operated  by  a  single 
controller. 

Based  on  the  acceleration  required  (a  maximum  of  about 
2  feet  per  second),  the  latter  plan  was  found  to  be  cheaper 
and  better  suited  to  the  particular  conditions  of  the  service. 
As  this  was  one  of  the  systems  considered  for  the  cquip- 


END  VIEW  OF  METROPOLITAN  CAR,  SHOWING  END  ENTRANCE 

This,  as  will  be  seen  from  the  diagrams  herewith,  has 
been  accomplished  by  using  a  single  large  train  cable  for 
carrying  the  current  necessary  for  two  motors,  and  in  addi- 
tion, a  very  much  smaller  cable  with  twin  conductors,  that 
is,  two  wires,  for  an  electromagnetic  reverse  switch.  As 
above-stated,  only  one  controller  per  motor  car  is  used, 
making  a  total  of  four  motors  and  two  L-3  controllers  per 
train,  each  motor  car  being  provided  with  one  L-3  con- 
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trailer,  one  special  "2  motors-4  motors"  switch,  one  DB-16 
magnetic  reverse  switch  (which  is  the  same  as  used  in  the 
General  Electric  train  control  system)  and  necessary  num- 


gram  of  the  connections  by  which  these  combinations  arc 
effected  from  one  point  is  presented  in  Fig.  9. 

In  Fig.  9,  T  represents  the  third  rail  and  F  and  P,  the 


FIG-  I 


FIG.  2 


FIG.  ) 


FIG.  4 


her  of  rheostats  for  four  motors,  and  finally  two  TII-4 
motors  of  125-hp  each. 

The  combinations  possible  with  this  apparatus  are  shown 
in  Figs.  I  to  8,  in  which  Fig.  1  represents  two  cars  with 
their  equipment  connected  in  series;  Fig.  2,  two  cars  with 


FIG.  S 


FIG.  7 


FIG.  f) 


t 


FIG.  8 


current  collectors ;  A,  R  and  C  are  three  conductors  extend- 
ing the  entire  length  of  the  train,  with  couplings  between 
the  cars  at  a,  a.  1)'  and  D\  and  Pl  and  P1  represent  sche- 
matically the  ordinary  controller  cylinders  by  which  the  re- 
sistances, R1  and  R1  can  be  connected  in  series  with  the 


:::::::: 


FIG.  9.-SCHHMATK:  DIAGRAM  OF  METROPOLITAN  CONNECTIONS 
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FIG.  10.— CAR'WIWNO  DIAGRAM  of  METROPOLITAN  HQUH'MKNT 


thdt  equipments  connected  in  parallel;  Fig.  3,  two  cars,  in 
which  the  motors  of  the  first  car  have  been  cut  out  of  cir- 
cuit; Fig.  4,  two  cars  in  which  the  motors  of  the  second  car 
have  been  cut  out  of  circuit;  Fig.  5,  one  car  with  motors 
in  series;  Fig.  6,  one  car  with  motors  in  parallel;  Fig.  7, 
one  car  with  the  first  motor  cut  out  of  circuit,  and  Fig.  8, 
one  car  with  the  second  motor  cut  out.    A  schematic  dia- 


moton  and  cut  out,  and  the  motors  coupled  in  series 
parallel  control. 

E1  and  E1  represent  the  special  switches,  called  "2  mo- 
tors-4 motors"  switches,  by  which  the  motor  car  connec- 
tions arc  disposed  for  four-car  trains  or  eight-car  trains. 
At  the  same  time,  the  steps  of  resistances  are  changed  in 
order  to  suit  exactly  the  two-motor  or  four-motor  equip- 
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mcnt  conditions.  It  was  found  in  practice,  however,  that 
this  latter  disposition  was  not  necessary  on  the  Metropoli- 
tan cars,  and  in  the  actual  controllers  this  refinement  was 
omitted. 

1'  and  I  •  are  the  armatures,  and  J1  and  Ja  are  the  fields 
of  the  motors,  M'  and  M*  are  the  reversing  switches  for 
reversing  the  direction  of  rotation.  SA\  SR',  S.V  ami  SR» 


two  motors  1'  and  J1  are  then  so  connected  that  the  move- 
ment of  controller  switch  I"  can  put  them  either  in  series 
or  in  parallel.  Fig.  10  is  a  car  wiring  diagram  of  the  system. 


VIEW  OF  TRUCK 

are  solenoids  which  act  on  plungers  1>'  and  h:.  and  which, 
by  means  of  the  levers  t'  and  t3  operate  the  switches  M'  and 
\l-  mentioned  above. 

The  three  switches  AV1,  AV2,  L\  L*.  .V  and  \'3  are 
operated  by  the  ordinary  reversing  handle,  and  serve  to 
control  the  direction  of  running  of  the  entire  train.  The 
same  reversing  handle  serves  to  operate  the  El  ami  El  "2 
motors-4  motors"  switches. 

The  operation  of  the  system  is  then  as  follows :  To  con- 
trol the  "double  unit"  train  from  one  point,  say  from  car  1. 


l.ATF.ST  TYPE  OF  MOTOR  TRUCK,  METROPOLITAN  RAILWAY 


the  two  switches  E'  and  EJ  are  put  in  the  position  "4  mo- 
tors" shown  in  1.1c  diagram.  The  switch  AV*  being  Open, 
the  current  passes  by  the  switch  AV  cither  to  wire  A,  or 
wire  H.  It  then  passes  through  the  solenoids  S.V.  S.V  or 
SR1,  SR-,  according  to  the  position  of  switch  AV.  throw- 
ing to  the  right  or  to  the  left  the  plunders  h1  ami  lr,  which, 
by  the  levers  t*  and  t*  throw  the  switches  M'  and  M2,  and 
ihns  determine  the  direction  of  running  of  the  train.  The 
switches  L1  and  Nl  being  open  do  not  allow  any  current 
to  pas*,  while  switches  L!  find  K*  being  closed  connect  the 
motors  I3  and  J1  with  the  earth  and  the  train  cable  C.  The 
controller  cylinder  0"  allows  the  current  to  pass  through 
the  resistance  R'.  and  then  through  the  motors  I'  and  J' 
and  the  controller  switch  I1'  connects  the  two  groups  of 
motors  up  in  series  or  in  parallel.  To  operate  with  a  single 
unit.  as.  for  instance,  with  unit  Xo.  1.  it  is  necessary  only  to 
change  E'  to  the  "2  motors"  position.  The  terminals  of  the 


CONTROLLER  USHD  IN  NEW  METROPOLITAN  EQUIPMENT 

Figs.  1 1  and  12  show  respectively  the  acceleration  obtained 
by  the  Metropolitan  Company  with  a  four-car  train,  with 
one  motor  car.  anil  an  eight-car  train  with  two  motor  cars 
equipped  as  above.  They  were  obtained  under  ordinary 
sirvice  conditions  and  indicate  very  nearly  as  good  accel- 
eration with  the  eight-car  train  as  with  the  four-ear  train. 
With  expert  control  probably  a  slightly  better  showing 
could  have  been  made. 

The  Metropolitan  Company  has  now  forty-one  new  two- 
axle  motor  cars  with  two  TII-4  motors,  which  correspond 

very  closely  to  the  G.E- 
66.  and  which  are  equip- 
|K-d  with  the  present 
double-unit  system.  In 
addition,  the  company 
has  forty  morcenra  under 
construction  to  1>c  equip- 
ped with  the  TII-4  mo- 
tors, and  to  be  used  on 
the  new  line  through  the 
I'.oulevards  Exterieurs. 

The  number  of  motor 
cars  equipped  with  the 
system  described  above  allows  of  eight -car  trains  In-ing  run 
alternate!)  with  four  car  trains  during  the  rush  hours  in  the 
morning  and  evening;  at  other  times,  four-car  trains  are 
sufficient  to  care  for  the  traffic. 

This  new  service  was  inaugurated  in  November,  1901. 
and  the  very  important  increase  in  receipts  since  that  time 
-ln>v\  the  success  of  the  svstem, 


A  method  employed  on  one  of  the  San  Francisco  street 
railways  for  holding  the  motor  pinion  on  the  shaft  is  as 
follows.  The  ordinary  lock-nut  washer  is  not  put  on  the 
shaft,  but  the  nut  is  screwed  up  tight  to  the  pinion.  A 
blunt,  round-nosed  chisel  is  then  employed  to  swell  out  a 
little  the  end  of  the  pinion  over  the  nut  holding  the 
latter  in  place.  This  method  is  found  more  desirable  than 
the  use  of  a  lock-nut  washer. 
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Failure  of  Municipal  Ownership  in  England 

BY  HON.  ROBERT  P.  PORTER 
PART  II.,  AND  CONCLUSION 

The  general  outline  of  the  arrangement,  mentioned  last 
month,  by  which  the  British  government  i"  look  over 
part  of  the  telephone  business  of  the  country  was  thai  the 
trunk  w  ires  which  connect  large  tow  ns  should  be  worked  by 
the  postmaster-general,  and  that  business  inside  of  towns, 
which  in  England  is  generally  called  "exchange  business. *' 
should  1>c  left  in  the  hands  of  private  companies.  This 
dual  arrangement  had  its  disadvantages,  and.  as  those  who 
understand  the  business  will  realize,  its  inconveniences; 
but  the  telephone  company  could  do  nothing  but  go  ahead 
along  the  line  mapped  out  by  the  government.  I  laving  no 
control  over  the  entire  system,  and  being  mors  or  less  ham- 
pered by  municipalities  in  the  matter  of  laying  wires,  more- 
over King  compelled  to  pay  over  a  large  royalty  to  the  gov- 
ernment, the  inducement  was  not  great  to  invest  additional 
capital.  The  government  and  the  company  seemed  to  have 
got  along  fairly  well,  giving  an  indifferent  service  tor  a 
rather  high  price,  until  the  municipal  traders,  looking 
around  for  new  fields  to  compter,  took  up  the  matter.  The 
telegraph  act  of  l«fj«;  gives  the  municipalities  the  right  to 
establish  and  work  local  systems  within  their  own  area  in 
competition  not  with  the  government  trunk  lines,  but  with 
the  telephone  company.  Now,  as  everybody-  knows,  the 
telephone  service  is  not  one  which  lends  itself  to  compe- 
tition, because  it  is  obviously  very  inconvenient  for  a  tele- 
phone subscriber  to  hud  that  people  with  whom  he  wishes 
to  speak  are  not  on  his  system,  but  <>n  the  system  of  some 
other  company  W  hat  with  the  government  absorbing  the 
trunk  lines  and  municipalities  reaching  out  after  the  local 
business  the  company  which  originally  undertook  the  ex- 
ploitation of  the  telephone  in  England  is  In-coming  dis- 
couraged, ami  some  of  the  officers  openly  say  that  rather 
than  still  further  complicate  and  obstruct  the  business  by 
municipal  trailing  it  would  be  wiser  for  the  government  tn 
take  it  all  over  and  rim  it,  with  the  telegraph,  as  a  State 
monopoly. 

There  are  several  reasons  why  this  plan  is  just  now  not 
agreeable  to  the  British  Government,  In  the  first  place, 
public  sentiment  is  murmuring  against  increasing  State 
undertakings.  Then  the  government  has  made  a  mess  of 
the  telegraph  business,  which  does  not  even  pay.  Up  to 
iHt^j  the  British  Government  has  lost  the  enormous  sum  of 
S35.ooo.cxjo  in  the  management  of  the  telegraph  business. 
This  has  become  alarming,  because  the  loss  is  continually 
increasing,  and  last  year  it  was  83,000,000  It  is  generally 
conceded  that  a  private  company,  or  two  private  com- 
panies, as  we  have  in  the  I'nited  States,  would  do  the  busi- 
ness far  better  and  make  it  profitable  Hun  again,  in  Vic- 
toria, where  the  railways  have  been  worked  for  a  consider- 
able time  by  the  State,  the  loss  has  been  S35.ooo.ooo.  In 
South  Australia  the  loss  has  l>ecn  $io.o;x>.<xx>.  A  commis- 
sion appointed  to  investigate  this  shockingly  kid  man. ice- 
men' of  undertakings  on  the  part  of  tin-  State  rqiorts  "the 
service  is  disorganized  and  the  political  influence  is  notice- 
able throughout."  It  recommends  the  complete  separation 
of  the  railways  from  the  State  and  the  placing  of  them 
under  a  board  of  five  trustees,  with  a  general  manager.  If 
this  is  done,  the  re|xirt  states  than  an  annual  saving  of 
$l.X25  »xxi  is  indicated. 

From  India  comes  the  same  i/looinv  story  in  a  re|xirt 
made  by  Mr  T'.ell.  who  is  in  the  Department  of  India  Rail- 
ways. Mr.  Hell  expressed  a  strong  opinion  that  the  effect 
of  lite  government  having  taken  up  the  Indian  railways  hail 
In-en  to  check  the  progres.  .if  Indian  railways,  and  Sir 
Julian  Darner*  who  lias  so  very  much  experience  in  the 


same  direction,  expressed  the  same  opinion.  Mr.  Bell,  in 
his  report,  said:  "I  have  laid  stress  on  what  I  should  call 
the  pernicious  element  in  the  present  policy  of  the  govern- 
ment, i.  e  ,  the  retention  of  the  idea  that  the  State  must 
continue  to  exercise  direct  action  in  both  the  construction 
ami  working  of  railways.  I  have  implied  that  this  cannot 
co-exist  with  really  vigorous  life  in  private  enterprise,  and 
that  it  is  the  latter  to  which  we  should  look  as  the  ultimate 
and  sole  agency  for  such  operations."  Lord  Avebury,  in 
his  testimony  before  the  select  committee,  brought  out  the 
fact  of  the  great  development  of  railways  in  the  Argentine 
Republic  by  private  enterprise,  while  there  had  been  little 
of  the  same  kind  in  India.  Sir  Julian  Danvers  said  "that 
he  had  come  to  the  conclusion  that  the  agency  of  companies 
was  upon  the  whole  the  most  satisfactory  mode  of  carrying 
out  railway  enterprise;  that  seemed  to  be  now  the  opinion 
of  the  government;  railways,  1>cing  commercial  concerns, 
were  lictur  in  the  hands  of  those  who  could  manage  them 
on  commercial  principles."  The  private  investor  in  India, 
as  he  does  elsewhere,  takes  the  ground  that  if  a  railway  was 
likely  to  pay  it  would  Ik-  made  by  the  government,  and  if  it 
is  left  to  a  private  individual  to  make  it  must  lie  l>ecause  it 
is  not  likely  to  pay.  The  result  has  been  that  there  has  been 
very  little  private  enterprise  in  the  matter  of  Indian  rail- 
ways. For  these  reasons,  or  because  of  the  great  loss  in 
connection  with  the  telegraph  business,  the  British  Govern- 
ment has  hesitated  to  take  over  the  entire  telephone  busi- 
ness of  the  country:  but  by  taking  the  trunk  lines  and  ex- 
acting too  high  a  royalty  and  by  letting  the  municipalities 
into  the  business  it  has  sailed  it  for  private  enterprise. 

COST  OF  Ml'XHTPAI.  t'M>KRT.\Kl\«;S 

The  Comparisons  between  public  and  private  under- 
takings which  are  set  afloat  in  the  United  States  and  appear 
in  the  ncwspa|>crs  advocating  municipal  ownership  and  op- 
eration of  public  utilities  are  valueless,  because  the  real  cost 
of  municipal  enterprise  is  never  given.  To  make  a  fair 
comparison,  these  items  should  Ik-  charged  as  follows: 

First— All  the  cost  of  all  direct  and  indirect  salaries  and 
wages.  (Indirect  wages  and  salaries  are  not  always 
charged  in  the  case  of  municipal  undertakings,  such  as,  for 
example,  a  fair  precaution  of  the  salaries  of  the  town  clerk, 
borough  surveyor,  high-priced  officials  and  others.) 

Second — The  full  and  fair  cost  of  all  materials  consumed 
for  the  purpose  of  the  undertakings.  (Coal  and  many  other 
materials  are  often  charged  in  a  haphazard  way;  it  ougitt 
to  Ik-  done  accurately,  from  an  accountant's  iioint  of  view.) 

Third — It  should  include  the  cost  of  insurance  against 
loss  by  accidents  of  all  kinds. 

Fourth — The  cost  of  adequate  maintenance  and  up-kecp, 

Fifth — Provision  should  Ik-  made  for  depreciation,  wear 
and  tear  and  jxissibU-  ohloeseencc  to  meet  the  case  of  its  be- 
coming obsolete.  (There  is  a  great  risk  in  municipal  un- 
dertakings of  something  better  presenting  itself,  and  the 
undertaking,  though  it  may  be  fully  maintained  and  be  in 
very  good  working  condition,  may  lie  superseded  by  some 
new  invention.  This  happened  on  a  colossal  scale  recently 
in  New  York  when  the  Metropolitan  Street  Railway  Com- 
pany scrap-heaped  a  $o,ooo,cxx>  cable  plant  to  put  in  an 
underground  trolley  system.) 

Sixth— It  should  cover  the  value  of  municipal  taxes  re- 
linquished bv  reason  of  municipal  ownership.  (  This  is 
never  done  by  those  who  advocate  municipal  ownership. 
As  ^  t  it  is  impossible  to  make  a  fair  comparison  bctyveen 
municipal  and  company  working  if  the  municipality  is  taxed 
irr  rated  lower  than  the  company  would  be  for  the  same 
undertaking.) 

Seventh — State  laves  paid  or  chargeable  in  respect  of  the 
undertaking  should  lie  included  for  the  same  reason  as 

above. 
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Eighth — The  interest  on  the  entire  investment. 

Ninth — A  sinking  fund  for  redemption  of  capital  within 
the  period  approved  by  the  ratepayers  and  by  the  local  gov- 
ernment board  or  other  government  department. 

These  are  the  nine  heads  of  cost  which  Emile  Garcke. 
editor  of  <hc  Manual  of  Electrical  Undertakings  and  di- 
rector of  the  British  Electric  Traction  Company,  thinks 
should  be  included  in  such  comparisons.  In  nine  cast  s  out 
of  ten  they  are  not.  If  those  debating  the  question  would 
insist  on  this  form  being  complied  with  and  accept  no  com- 
parisons between  the  working  of  municipal  rind  private 
undertakings  unless  these  rules  have  been  followed  out,  the 
whole  fabric  of  municipal  ownership  would  fall  to  the 
ground  of  its  own  weight.  The  comparison  would  l»e  over- 
whelmingly in  favor  of  the  private  company  enterprise. 

LONDON  CHAMBER  Of  COMMERCE 

A  good  deal  of  effective  work  has  been  done  against  the 
extension  of  municipal  socialism  by  the  various  chambers 
of  commerce  of  Great  Britain,  and  in  this  the  London 
Chamber  of  Commerce  has  properly  taken  the  lead.  A  mu- 
nicipal trading  committee  has  been  appointed  by  that  influ- 
ential commercial  body  and  a  number  of  meetings  have  been 
held.  Last  October  the  writer  was  invited  to  deliver  an  ad- 
dress in  I^ondon  under  the  auspices  of  the  committee  of  the 
London  Chamber  of  Commerce,  and  in  the  course  of  this 
address  said : 

"Within  the  last  few  years  a  change  seems  to  have  come 
over  this  municipal  dream  of  yours.  While  we,  as  I  have 
said,  have  been  obliged  to  argue  our  case  in  the  United 
Stales  on  a  demurrer  so  far  as  England's  experiences  were 
concerned,  there  has  arisen  within  the  very  shadow  of 
Spring  Gardens  a  perverse  generation  which  has  set  about 
the  demolition  of  the  idols  we  have  been  told  to  bow  down 
to  and  worship.  The  attack  on  the  temple  of  municipal 
trading  has  been  sharp  and  decisive,  and  the  edifice  is  al- 
most rent  in  twain.  Having  accomplished  its  partial  de- 
struction yourselves,  aided  as  you  have  been  bv  your  own 
chambers  of  commerce,  by  the  Society  of  Arts  debate,  by 
the  Royal  Statistical  Society's  investigations  of  the  financial 
side  of  the  question,  by  the  Parliamentary  committee,  by 
numerous  able  pamphlets,  and  more  recently  by  that  power- 
ful ally  the  London  Times,  you  must  not  ask  us  foreigners 
to  gaze  upon  what  is  left  of  the  edifice  and  pronounce  it 
complete  and  satisfactory.  We  are  more  likely  to  enter  the 
sacred  precincts  through  the  aperture  you  have  made  in  it 
and  endeavor  to  solve  the  mystery  of  its  departed  power. 
We  may  even  be  encouraged  to  compare  the  cost  of  some  of 
these  boasted  achievements  with  similar  undertakings  of 
our  own.  We  might  be  tempted  to  ascertain  if  under  a  dif 
ferent  method  we  have  ln-en  able,  by  utilizing  individual 
effort  and  private  capital,  to  give  the  public  as  cheap  and  as 
efficient  service.  You,  gentlemen,  arc  too  familiar  with  the 
shortcomings  of  municipal  trading  to  need  even  a  recapitu- 
lation to-night.  You  found  it  did  not  fit  in  with  the  ex- 
tension of  modem  enterprise.  You  wanted  to  distribute 
your  electrical  power  and  sell  it  cheaply  for  all  sorts  of  pur- 
poses and  you  were  blocked  by  a  combination  of  town 
clerks.  There  was  a  demand  for  cheap  producers,  gas  for 
use  in  the  gas  engine,  the  latest  and  cheapest  invention  for 
motor  power,  and  you  were  held  up  by  municipalities  whose 
business  interest  prompted  them  to  oppose  cheap  power. 
So  it  was  with  light — electric  and  gas— and  with  the  exten- 
sion of  tramways  and  light  railways.  Then  it  was  that  you 
discovered  that  these  towns  and  cities,  with  their  retinue  of 
officials,  had  l>een  merely  nibbling  at  the  electrical  industry. 
Private  enterprise  was  being  dampened  and  dwarfed  by 
hold-ups  in  the  shape  of  provisional  orders.  Meantime 
England  was  behind  even  Italy  in  an  industry  in  which  she 


should,  by  rights  of  priority  of  practical  application,  have 
led  Europe  and  been  side  by  side  with  the  United  States. 
When  these  facts  were  fully  established  your  British  ire 
was  thoroughly  aroused.  Whatever  may  be  the  final  out- 
come, and  whether  you  ever  come  to  any  understanding 
with  these  authorities  as  to  boundary  lines  or  not,  you  have 
weakened  their  power  If  thej  ttill,  ai  is  probable,  cling 
tenaciously  to  that  which  they  have,  they  will  have  to  fight 
harder  for  that  which  they  may  in  future  wish  to  appro- 
priate. The  municipal  trader  may  preach  'no  finality  to 
municipal  trading,'  but  Parliament,  the  limitation  of  the 
debt-creating  power,  the  patience  of  the  ratepayer  and  the 
necessity  of  encouraging  British  industry,  will  prevent  its 
l>eing  carried  out.  Still  more  disastrous  will  be  the  trap 
which  Mr.  Garcke  has  set  for  the  municipalists  and  into 
which  Mr.  Donald,  editor  of  the  Municipal  Journal,  re- 
cently precipitated  himself. 

"As  I  have  said,  until  the  severe  attacks  on  municipal 
trading  referred  to  above  we  had  been  given  to  understand 

in  America  that  in  England  wonderful  success  had  attended 

ihe  efforts  of  municipalities  to  monopolize  individual  en- 
deavor or  enterprise.  The  appeal,  however,  was  chiefly 
made  on  the  exceedingly  fallacious  ground  that  the  'profits' 
thus  extracted  from  the  pockets  of  the  capable  and  enter- 
prising, the  energetic  and  far-sighted,  the  ingenious  and  the 
inventive  were  enabling  the  rest  of  the  community  to  live 
free  of  taxation.  Herein  lay  its  chief  attraction.  Mr.  Don- 
ald disposes  of  this  point  himself,  and  thus  denudes  the 
whole  theory  of  'no  finality  to  municipal  enterprise'  of  its 
principal  charm  to  American  municipalities  l»y  the  follow- 
ing declaration:  "It  would  be  preferable  in  all  cases  that 
municipalities  ceased  to  make  profits  from  their  under- 
takings, whether  water,  gas,  electricity  or  tramways.'  Here 
we  have  an  advocate  of  municipal  trading  in  England  aban- 
doning the  very  essence  of  the  argument  of  his  co-laliorcrs 
across  the  Atlantic.  The  Iwit  of  lower  taxation  is  the  lus- 
cious morsel  which  the  Bryanite  orator  and  American  col- 
lege professor  have  been  dangling  before  our  taxpayers. 
Without  it  the  subject  will  not  prove  permanently  attractive 
and  hardly  command  respectful  attention." 

Strong  speeches  were  made  at  that  meeting  by  well- 
known  ami  influential  Englishmen  and  by  Charles  T. 
Yerkes.  of  the  United  States,  who  has  undertaken  extensive- 
enterprises  in  connection  with  London  rapid  transit.  Syd- 
ney Morse,  (he  chairman  of  the  committee,  among  other 
things  said  that  "when  a  few  years  ago  it  was  found  that 
the  municipalities  and  local  authorities  throughout  the 
kingdom  were  anxious  to  enter  into  the  arena  of  trade  in 
competition  with  their  ratepayers — with  money  raised  on 
the  security  of  the  rates  these  traders  paid — it  was  felt  that 
a  time  had  arrived  when  a  special  committee  of  the  chamber 
should  be  appointed  to  endeavor  to  deal  with  the  question. 
The  committee  had  been  doing  what  it  could  in  a  small  and 
unpretentious  way ;  it  even  ventured  to  risk  a  gei.eral  battle 
with  the  representatives  of  the  municipal  traders  by  getting 
the  government  to  appoint  a  joint  committee  of  both  houses, 
and  although  that  joint  committee  made  no  report  and  came 
to  no  definite  decision  it  collected  a  great  deal  of  valuable 
evidence,  which  has  now  been  published.  He  had  the 
authority  of  their  guest  for  saying  that  that  report  had  been 
of  great  value  to  our  friends  in  America.  The  question 
was  reallv  of  immense  importance.  Few  of  them  realized 
fully  the  extent  to  which  municipal  trading,  if  it  was  al- 
lowed to  have  its  full  sway,  would  interfere  not  onl\  with 
traders,  but  with  the  comfort  of  everyone  in  the  country,  if 
it  did  not  in  the  end  interfere  with  the  government  of  the 
country  in  a  disastrous  manner." 

Sir  Charles  Rivers  Wilson  said:  "The  Chamber  of  Com- 
merce had  done  gallant  service  and  put  themselves  in  the 
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forefront  of  the  battle,  hut  it  was  not  to  be  expected  thej 
would  conquer  in  the  right  unless  they  received  more  sup- 
port from  the  government,  the  public  general!)  and  Parlia- 
ment; and  it  is  in  that  direction  that  all  the  efforts  of  those 
interested  in  this  question  should  Ik-  applied.  He  urged 
them  to  try  and  form  popular  opinion  on  this  subject,  and 
it  could  Ik-  done  by  disseminating  information  and  argu- 
ments such  as  they  had  listened  to  that  night.  He  hoped 
that  the  interesting  and  important  document  contributed 
hy  Mr.  Toner  would  be  printed  and  circulated  and  given 
the  widest  publicity." 

Dixon  H.  Davies,  commenting  on  the  speeches  of  the 
evening,  said  "he  was  struck  by  the  figures  that  were  men- 
tioned of  the  vast  stock  which  the  railway  companies  of  this 
country  had  charge  of.  Even  in  ttu'si-  lv.ul  times  under  the 
commercial  management  of  the  railway  directors,  that  great 
property  produced  a  profit  of  £40.<xx>.ooo  sterling  per  an- 
num. Compare  that  with  the  figure  which  was  mentioned' 
in  the  Times  that  morning  regarding  only  a  portion  of  the 
railways  of  France  <  instituted  under  government  auspices 
and  dc|>cndent  for  their  returns  on  the  aid  of  the  State), 
on  account  of  which  a  deficit  of  40.000.000  francs  would  he 
charged  in  the  budget  of  France  next  year.  Let  them  com- 
pare the  two— in  this  country  t4n.non.0n0  sterling  profit, 
in  France  48.(xx_>.ooo  francs  deficit.  That  was  only  one 
indication  of  the  failure  of  enterprise  when  it  was  subjected 
to  governmental  interference  Railway  men  knew  of  many 
expansions  of  their  systems  which  would  he  desirable  from 
every  point  of  view  ami  which  were  forbidden  by  the  mu- 
nicipalities. Me  could  mention  towns  where  great  railway 
companies  had  for  years  ln-cn  projecting  important  exten- 
sions and  which  they  had  ln-cn  prevented  from  carrying  OUl 
because  those  towns  have  started  municipal  tramways  and 
because  they  believed  the  railways  would  take  away  the 
trade  from  those  tramways." 

i\ni  STKi.w.  ttXKUOlt  LKAOt'Jt 

The  outcome  of  this  agitation,  which  has  been  carried  on 
in  various  ways  in  England  for  nearly  five  \ears,  as  I  have 
said,  has  been  the  formation  of  the  Industrial  Freedom 
League,  an  association  formed  to  free  private  enterprise 
from  undue  interference  and  from  rate  aided  competition. 
Membership  of  the  Industrial  Freedom  League  is  ojien  to 
all  persons  or  companies  who  are  in  sympathy  with  its  ob- 
jects, and  the  membership  charge  is  nominal.  The  need  of 
such  an  organization  is  abundantly  proved  by  the  facts  and 
data  1  have  above  submitted.  The  constitution  sets  forth 
that  "the  rapid  encroachment  of  local  governing  bodies 
upon  the  legitimate  functions  of  manufacturers,  merchants 
and  tradesmen  is  injurious  to  the  commercial  interests  of 
the  nation  and  of  the  municipality  and  the  piling  Hp  of  an 
enormous  debt,  now  amounting  to  several  millions,  has  tne 
effect  of  increasing  the  burden  of  local  taxation  and  divert- 
ing the  stream  of  investment  capital  from  its  most  useful 
channels."  Again  it  says:  "The  disastrous  tendency  of  the 
new  municipalism  is  not  a  capitalist's  question  nor  a 
trader's  question  merely.  It  is  pre-eminently  a  poor  man's 
question.  The  expenditure  of  a  municipality  inevitably  in- 
creases in  proportion  as  its  trading  increases.  Toward  this 
it  has  to  levy  rates  which  fall  entirely  upon  the  rental  value 
of  the  property  in  the  town.  In  the  more  ambitious  bor- 
oughs the  rates  are  already  approaching  los.  in  the  pound, 
w  hich  means  that  for  every  pound  per  year  you  pay  as  rent 
you  have  half  that  amount  to  pay  as  li>eal  taxes.  The  result 
is.  of  course,  that  houses  become  dear  and  scarce.  When 
the  eyes  of  the  people  are  open  to  the  true  hearing  of  these 
abuses,  as  it  will  he  the  business  of  the  league  to  open  them, 
an  economic  reform  which  promises  to  the  poor  man  the 
boon  of  a  cheap  house  is  sure  to  command  general  popu- 
larity." 


The  work  the  league  maps  out  for  itself  is  as  fol- 
lows: "It  is  the  aim  of  the  Industrial  Freedom  League  to 
provide  the  machinery  for  systematic  ami  sustained  oppo- 
sition to  a  policy  which  threatens  the  extinction  of  private 
trade.  A  fuller  statement  of  the  damaging  effects  already 
produced  hy  municipal  trading  and  of  the  direction  in  which 
the  league  may  most  usefully  exert  its  influence  will  he 
found  in  a  pamphlet  entitled  The  Industrial  Freedom 
League;  Its  Purposes  and  Programme,"  which  may  l>e  had 
from  the  secretary." 

In  short,  the  league's  plan  of  campaign  may  Ik-  briefly 
summarized  as  follows: 

1.  To  prepare  and  publish  statistics  Raring  upon  mu- 
nicipal trading  and  its  injurious  effects. 

2.  To  arrange  lectures,  addresses  and  debates  through- 
out the  country. 

3.  To  keep  the  press  well  informed  of  the  trend  of  mu- 
nicipal socialism. 

4.  To  extend  assistance  to  local  trailers  unfairly  ham- 
pered by  restrictive  by-laws. 

5.  To  distribute  literature  and  otherw  ise  take  part  in  mu- 
nicipal elections. 

6.  To  assist  ratepayers'  associations  in  opposing  want 
and  extravagance  on  the  part  of  the  councils. 

7.  To  watch  cases  giving  rise  to  suspicion  of  municipal 
corruption. 

X.  To  urge  action  on  the  part  of  ministers  and  private 
members  of  Parliament. 

9.  Generally  to  arouse  public  opinion  and  secure  the  re- 
vival of  that  spirit  of  industrial  toleration  to  which  the  past 
commercial  success  of  the  nation  was  so  largely  due. 

toxcustoxs 

The  fundamental  idea  of  this  league  is  the  preservation 
of  that  "freedom  for  the  play  of  all  the  talents,  all  the  en- 
ergies, all  the  force  of  human  initiative  for  the  subjugation 
of  the  powers  of  nature  and  their  direction  in  the  service 
of  mankind"  which  has  enabled  both  England  and  the 
United  States  to  lead  the  world  in  all  great  modern  enter- 
prises. 

To  check  this  individual  effort  means  the  destruction  of 
industrial  progress  and  the  reversion  to  commercial  im- 
potence. In  one  of  his  exceedingly  able  addresses  Lord 
rVvcsbnry  (Sir  John  Lubliock  >  recently  said:  "The  coun- 
try is  now  at  the  parting  of  the  ways  in  the  matter  of  great 
commercial  undertakings  l>cing  carried  on  by  municipalities 
or  by  individual  enterprise.  ( iovernment  and  municipal 
competition  are  fatal  to  private  enterprise."  To  combat 
this  fatal  competition  the  Industrial  Freedom  League  has 
Inen  formed. 

The  attendance  and  character  of  the  speeches  at  the  first 
meeting  of  the  league  were  well  calculated  to  arouse  public 
opinion.  There  were  present  some  of  the  strongest  and 
most  influential  men  in  England.  Nearly  all  the  great  rail- 
wax  enterprises  of  the  kingdom  were  represented:  the 
building  trades,  great  electrical  interests  and  various  asso- 
ciations of  manufacturers  and  a  fairly  representative  num- 
ber of  economists  ami  scientific  men.  It  migh'  Ik-  added 
here  that  not  only  has  the  Ijondon  Society  of  Arts  taken  up 
the  subject  actively,  but  likewise  the  Royal  Statistical  So- 
ciety Sir  Henry  Fowler,  the  retiring  president,  two  years 
ago  contributed  the  most  valuable  statistical  paper  on  the 
subject,  ami  this  year  the  present  president.  Lord  Avebury. 
made  it  the  chief  topic  of  his  annual  address.  Alexander 
Henderson.  M.  P..  presided  at  the  inaugural  meeting  of  the 
Industrial  Freedom  League,  ami  his  address  was  a  valuable 
contribution  to  the  literature  opposed  to  the  growing  evils 
of  munieii.nl  trading.  He  called  attention  to  the  stupendous 
increase  of  local  indebtedness  in  the  United  Kingdom, 
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which  lie  said  had  (loulilt-d  in  twenty  years  and  now  ex- 
ceeded $1,500,000,000.  A  large  part  of  this  debt  had  been 
created  for  industrial  enterprises  to  be  managed  by  town 
clerks.  As  Sir  Henry  Fowler  had  previously  shown  that 
the  dividends  earned  on  the  debt  thus  created  was  alnnit 
one-half  of  1  per  cent  per  annum  it  is  easy  to  imagine  that 
much  of  this  will  become  a  heavy  burden  for  the  ratepayer 
to  bear.  The  proportion  of  this  huge  total  which  ha*  been 
invested  in  trading  concerns  would  have  been  supplied  by 
private  enterprise  but  for  the  fear  that  councds  would  ren- 
der capital  so  expended  unproductive.  There  was  no  dis- 
position to  complain  of  much  of  the  good  work  done  by  the 
British  municipalities  within  their  proper  sphere — sanita- 
tion, water,  markets,  streets  and  other  strictly  municipal 
undertakings  were  all  right  in  the  hands  of  these  public 
bodies.  On  the  other  hand,  tramways,  gas,  electric  light 
and  power  and  many  other  trading  enterprises  in  which 
corporations  are  or  contemplate  being  engaged  should  not 
be  handled  by  thein.  'Workmen's  dwellings,"  said  Mr. 
Henderson,  "alnnit  which  there  is  so  much  talk  at  the  pres- 
ent time,  would  to  a  large  extent  have  been  provided  by 
private  enterprise  but  for  the  fear  that  councils  would  ren- 
der capital  so  expended  unproductive."  1  happen  to  know 
from  another  well-informed  source  that  since  the  London 
County  Council  has  entered  the  "workmen's  dwelling"  field 
private  capital  has  retired.  Public-spirited  men  were  ven- 
turing considerable  capital  in  these  enterprises,  giving  ex- 
cellent results  but  getting  very  small  returns  on  their  in- 
vestments. They  have  now  left  the  field  entirely.  The  local 
debts  of  some  of  the  Knglish  tow  ns  compared  w  ith  the  rela- 
tive taxable  value  is  enormous.  Compared  with  the  United 
States,  I  find  in  the  aggregate  the  municipal  debt  is  fully 
double.  This  ought  not  to  be.  for  our  population  is  more 
than  double  that  of  Kngland  and  our  ability  to  pay  greater. 
The  actual  increase  in  municipal  debt  in  the  United  States 
between  1880  and  1X90  was  only  $60,000,000,  which  was 
very  small  when  we  remember  that  in  that  period  the  value 
of  taxable  property  doubled.  In  the  United  Kingdom  the 
total  increase  in  the  ratable  value  of  the  country  in  twenty- 
five  years  has  been  less  than  30  per  cent,  w  hile  its  local  debt 
has  trebled.  ( )ur  returns  for  the  last  ten  years  are  not  yet 
published,  but  I  think  it  may  be  safely  asserted  that  the  in- 
verse of  this  proposition  is  true,  namely,  that  our  local  in- 
debtedness has  increased,  say  in  thirty  years.  30  per  cent 
and  the  value  of  taxable  properly  has  trebled.  The  reason 
for  this  happier  condition  of  affairs  is  largely  due  to  the 
State  constitutional  limitations  placed  upon  municipal  in- 
debtedness and  to  the  fact  that  up  to  the  present  our  mu- 
nicipalities have  kept  out  of  industrial  enterprises.  Think 
what  it  would  be  to-day  if  we  owned,  as  Kngland  does,  say 
half  our  municipal  tramways  and  half  our  gas  plants.  Here 
we  have  $3,000,000,000  in  all.  half  of  which  would  be 
Si. 500.000.000,  plus  say  $800,000,000  existing  debt,  ami  the 
total  burden  comes  to  $2,300,000,000.  If  we  take  them  all 
ovtr  as  some  advocate  we  have  a  total  debt  of  $3,800,000,- 
000,  and  if  electric  lighting,  power  plants  and  other  busi- 
nesses in  which  British  towns  dabble  be  included  we  could 
easily  make  it  $5,000,000,000. 

But  right  here  the  w  isdom  of  the  State  constitutions  come 
in  and  prohibit  this  reckless  expenditure  and  debt  of  the 
taxable  value  of  property.  Two  per  cent  in  Indiana.  5  per 
cent  in  Illinois  and  many  other  States.  7  per  cent  in  Penn- 
sylvania and  10  per  cent  in  New  York  are  the  legal  limits 
of  municipal  indebtedness.  The  effort  to  repeal  these  con- 
stitutional provisions,  even  when  advocated  bv  reputable 
men  like  Bird  S  Coler  (see  Municipal  Affairs,  September, 
toot  ),  should  Ik-  strongly  combatted.  It  is  but  the  entering 
wedge  of  municipal  trading,  for  the  programme  of  its  ad- 
vocates cannot  Ik-  carried  out  so  long  as  these  wise  limita- 


tions on  the  debt-creating  power  of  municipalities  continue 
in  force.  A  careful  study,  covering  several  years,  of  the 
gradual  movement  against  municipal  trading  in  England 
leads  me  to  make  the  following  observations:  The  men 
acting  in  opposition  to  the  socialistic  experiments  arc  not 
merel)  those  whose  industries  have  been  taken  up  by  the 
municipal  corporations  and  who  feel  themselves  aggrieved 
in  consequence.  The  opposition  is  rather  from  the  con- 
servative financial  people  who  look  with  alarm  upon  the 
growth  of  local  indebtedness  and  the  increase  of  local  tax- 
ation. The  railway  interests  are  keenly  alive  to  this  move- 
ment by  reason  of  the  heavy  and  increasing  burden  of  local 
rates  upon  the  revenue  of  railway  companies.  Lord  Claude 
I  lamilton,  chairman  of  the  (ireat  Eastern  Company,  who 
was  an  interesting  speaker  at  both  the  important  meetings 
referred  to  alxjve,  said  in  one  town  his  company  paid  $150,- 
000  taxes,  and  that  had  it  not  been  for  the  formation  of  a 
ratepayers'  association  to  combat  the  industrial  tendency 
of  the  council  the  burden  of  taxation  would  have  become 
unbearable.  There  are  also  indications  in  the  British  world 
of  finance  that  municipal  corporation  credit  has  suffered  a 
check.  Tor  example,  the  corporation  of  Leeds  recently 
issued  $10,000,000  of  3  per  cent  stock  at  the  price  of  94 
cents  on  the  dollar.  The  prospectus  of  this  stock  was  ad- 
vertised March  5  of  this  year.  It  resulted  in  a  subscription 
by  the  public  of  about  $1,100,000.  leaving  about  90  per  cent 
uiHJii  the  hands  of  the  syndicate.  It  may  lie  news  to  some  in 
the  United  States  to  learn  that  London  County  Council  2} 
per  cents  sell  at  K5  cents  on  the  dollar.  The  prices  of  most 
of  these  securities  indicate,  at  least  to  my  mind,  that  the 
limit  of  local  indebtedness  has  been  reached  in  England,  if 
it  has  not  crossed  the  danger  line.  In  our  own  country, 
where  debt  is  incurred  tor  purely  administrative  purposes 
— sanitation,  police,  municipal  buildings,  streets,  parks  and 
waterworks — something  like  finality  is  obtainable.  Added 
to  this  we  have  our  constitutional  limitations,  and,  as  a  rule, 
a  twenty-year  retirement  clause  instead  of  sixty  years,  as  in 
England.  The  advocates  of  municipal  trading  practically 
say  there  is  no  finality  to  their  enterprises,  hence  there 
seems  to  be  no  limit  to  the  capital  account  in  respect  of 
undertakings  of  a  reproductive  character,  such  as  gas,  elec- 
tricity, water  and  tramways.  This  feature  is  menacing  to 
the  future  of  municipal  finance  in  England.  Hitherto  local 
bodies  have  been  able  to  get  their  money  very  easily,  but  it 
is  by  no  means  certain  that  this  w  ill  continue,  because  of  the 
impossibility  of  predicting  a  limit  to  their  expenditure.  A 
successful  undert.-king  of  a  remunerative  character  is  in- 
evitably one  that  requires  more  and  more  capital,  and  the 
financier  who  studies  municipal  finance  is  faced  with  this 
alternative-  either  the  corporation  works  arc  a  lailurc  and 
the  money  invested  therein  is  wholly  or  partially  lost,  or,  if 
successful,  large  additional  slims  will  be  required  to  carry 
.  them  on.  In  either  case  there  is  room  Tor  grave  concern. 
Trading  concerns,  as  every  business  man  knows,  are  often 
obliged  to  spend  money  owing  to  the  universal  demands 
of  the  public  and  not  necessarily  in  extension  of  their  un- 
dertakings. Mr.  Henderson,  in  his  address,  takes  the  I-on- 
don  &  North-Western  Railway  as  an  example  Its  length 
in  t8ot  was  2,021  miles  and  its  capital  expended  $507,025.- 
000;  in  loot  its  length  was  2.004  miles  and  its  capital  ex- 
pended $054,215,000.  an  insignificant  increase  in  length  of 
line  equal  to  only  73  miles  (3.6  per  cent)  against  an  in- 
crease in  capital  expenditure  of  $i4(>.(»)o.ooo.  or  29  per 
cent.  The  same  rule  must  apply  to  corporation  trailing  un- 
dertakings If  they  are  successful  there  may  be  no  desire 
lo  extend  them,  but  public  requirements  and  progress  will 
I'l  ii— nd  the  expenditure  of  capital  for  improvements. 

'This  brings  us  to  the  very  essence  of  the  financial  danger. 
The  figures  cf  the  gas  undertakings  and  electric  light  plants 
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and  the  tramways  of  certain  cities  will  Ik-  cited  as  proving 

that  some  corporations  have  traded  wisely.  The  answer  to 
all  this  is  contained  in  the  above  illustration  of  the  London 
&  North- Wesurn  Railway,  or,  if  you  please,  in  the  Metro- 
politan Street  Railway,  of  New  York,  when  that  company 
threw  out  its  valuable  cable  plant  and  put  in  electric  trac- 
tion, (.as  has  l>een  a  profitable  commodity  in  the  past,  and 
may  be  in  the  future,  if  its  manufacture  is  kept  up  to  the 
standard  of  the  I'nited  lias  Improvement  Company,  of 
I'hdadelphia,  for  example.  Ko  example  of  a  municipal 
corporation  managing  pas  undertakings  as  that  company 
manages  its  business  can  be  given.  For  absolutely  the  in- 
verse of  the  proposition  read  the  history  of  the  Philadelphia 
municipal  gas  works.  Examine  municipal  corporation  ac- 
counts in  gas  as  the  Street  Railway  Journal  Has  done 
in  tramways  anil  you  will  find  that  the  sum  set  apart  for 
depreciation  is  altogether  insufficient  to  meet  losses  that 
must  inevitably  be  realized  in  connection  with  all  these 
classes  of  risks. 

In  conclusion  let  me  call  attention  to  two  or  three  points 
made  by  Ixird  Avebury  in  his  address  which  seem  well 
worth  considering.  Lord  Avebury  cited  the  traveler  in 
China  who  came  across  a  building  in  a  remote  up-country 
town  on  which  was  inscribed  "All  kinds  of  business  in  this 
building  carried  on  with  invariable  success."  That  appears 
to  be  a  good  motto  for  some  of  the  British  town  halls.  The 
effect  of  municipalities  carrying  on  so  many  industries  in 
Kngland  is  lowering  the  standard  of  the  aldermen  and 
councilors— something  greatly  to  Ik-  regretted.  1  happen 
to  know  that  Lord  Avebury  was  obliged  to  give  up  his 
work  on  the  London  County  Council  localise  it  required  all 
his  time  to  master  the  details  of  the  various  business  pro- 
posals constantly  lK-fore  that  board.  Experienced  and 
capable  business  men  are  gradually  giving  way  to  the  pro- 
fessional politicians  who  are  willing  to  give  their  entire 
time  for  the  influence  it  gives  them. 

The  lalxir  question  is  also  giving  the  municipal  trailers  a 
good  deal  of  trouble.  The  British  workman,  it  has  been 
found,  is  not  half  so  energetic  when  he  is  working  for  the 
municipal  corporations  as  when  employed  by  individual 
firms.  In  consequence,  everything  costs  more.  The  work- 
man argues  that  he  helps  to  elect  the  municipal  body  and  to 
some  extent  they  are  his  servants,  and  he  "g'K-s  to  his 
work,"  saiil  one  of  the  speakers,  "with  the  idea  that  he  is 
the  proprietor  of  the  whole  show,  and  it  is  generally  known 
in  the  trade  that  a  man  once  employed  on  the  County  Coun- 
cil is  likely  to  be  unsatisfactory  to  others."  Added  to  this, 
municipal  trailing  in  England  has  undoubtedly  proved  a 
great  check  to  private  enterprise.  It  will  be  a  mailer  of  in- 
terest to  note  what  effect  this  awakening  to  the  failure  of 
municipal  ownership  of  public  utilities  in  England  will 
have  upon  the  spirits  of  those  of  our  own  countrymen  who 
are  so  vigorously  trying  to  entail  Upon  our  municipalities 
burdens  similar  to  those  from  which  a  considerable  lmdy 
of  thinking  men  in  England  are  anxious  to  be  relieved. 

— »♦•—  

The  current  issue  of  Harper's  Weekly  contains,  as  a 
frontispiece,  a  full-page  portrait  of  Herbert  H.  Vrccland. 
president  of  the  Interurban  Street  Railway  Company,  of 
New  York.  The  portrait  appears  as  one  in  a  series  entitled 
"Americans  of  To-morrow,"  and  is  the  fifth  of  the  portraits 
in  this  series  published  by  Harper's  Weekly.  lit  speaking 
of  Mr.  Yrceland.  the  paper  recites  many  of  th"  successes 
which  he  has  already  secured,  and  refers  to  him  as  being 
as  big  ami  broad  mentally  as  he  is  physically.  It 
gives  his  age  as  forty-five,  and  predicts  that  unless  he  is 
deluded  by  admiring  friends  into  the  notion  that  he  has 
reached  the  top,  he  will  be  a  very  important  and  useful 
factor  in  American  development  during  the  next  twenty- 
years. 
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Coupons 

BY  E.  S.  PAT1  ER 


The  best  method  of  handling  coupons  is  a  subject  of 
more  or  less  interest  to  accountants  in  connection  with  cor- 
porations having  a  large  funded  debt  and  correspondingly 
large  numbers  of  coupons  to  be  accounted  for.  We  here- 
with outline  a  simple  plan  that  may  be  of  interest.  As  an 
illustration,  we  will  assume  that  the  bonded  indebtedness 
of  the  corporation  is  $5,000,000;  $3,000,000  first  mortgage 
bonds  due  Jan.  I.  1912,  at  5  per  cent  and  $2,000,000  sec- 
ond mortgage  bonds  due  same  date  at  6  per  cent  interest, 
payable  semi-annually  January  1  and  July  1,  at  a  trust 
company  in  New  York.  It  being  necessary  for  each 
month's  statement  to  carry  its  proportion  of  all  fixed 
charges,  including  interest  on  funded  debt,  the  following 
journal  entry  is  made  each  month  and  posted  to  the  corre- 


sponding ledger  account: 

Interest  on  funded  debt  apportioned   $22,500 

Dr.  to 

Interest  accrued  for  July  on 

fuxjo.ooo  first  mortgage  bonds  due  1912  at  S  P«r  cent   $12,500 

$2,000,000  second  mortgage  bonds  due  1912  at  6  per  cent. .  10,000 


As  the  operating  accounts,  together  with  all  fixed 
charges  apportioned  for  the  month,  are  written  off  at  the 
close  of  each  month  and  charged  against  earnings,  the  in- 
terest on  funded  debt  apportioned  is  also  written  off,  but 
the  interest  accrued  remains  as  a  liability  on  the  books  of 
the  company  until  balanced  by  the  semi-annual  pavment 
of  interest  January  1.  The  journal  entry  is  as  follows: 


Interest  accrued  lor  6  month*,  due  Jan.  I,  1903,  on 

$3,000,000  first  mortgage  bonds  at  5  per  cent  $7S.ooo 

$2  000.000  sec  ond  mortgage  bonds  at  6  per  cent   60,000 

Treasurer   $135,000 

An  entry  is  then  madj  and  posted  to  coupon  accounts  as 
follows: 

Trust  Company,  coupon  account  $135,000 

Dr.  to 

Coupons,  first  mortgage  bonds  due  July  I,  1902  $75,000 

Coupons,  second  mortgage  bonds  due  July  1,  1902   60,000 


Upon  the  return  of  paid  coupons  from  the  trust  com- 
pany, and  after  being  checked  against  the  statement  to 
verify  the  number  returned,  they  are  then  arranged  numer- 
ically and  the  reverse  of  the  former  entry  is  made  and 
posted  for  all  coupons  returned.  It  seldom  occurs  that  all 
the  coupons  of  any  one  payment  of  interest  are  returned 
at  one  time.  This  necessarily  leaves  a  debit  balance 
against  the  trust  company  's  coupon  account  and  a  credit 
balance  to  various  coupon  accounts. 

In  making  up  the  balance  sheet,  the  accounts  "Trust 
Company's  Coupon  Account"  and  the  total  of  the  various 
"Coupon  Accounts"  balance  f debits  and  credits!  and  there- 
fore do  not  necessarily  have  to  appear  on  the  balance  sheet. 

The  coup*  ins  arranged  numerically  are  pasted  in  a 
specially  ruled  and  printed  book,  the  folio  of  which  corre- 
sponds with  number  of  bond,  the  right-hand  page  being 
spaced  and  numbered  to  correspond  with  the  number  of 
each  coupon  to  maturity  of  the  bond.  The  left-hand  page 
is  reserved  for  the  pasting  in  of  the  paid  bond,  thus  making 
the  record  complete.  By  this  plan  it  is  a  simple  matter  to 
ascertain  quickly  from  the  balance  of  the  trust  company's 
coupon  account  the  value  of  the  coupons  unredeemed,  and 
also  determine  from  the  individual  coupon  accounts  the 
value,  series  and  number  of  coupons  outstanding.  You 
can  also  determine  the  number  of  the  bond  to  which  out- 
standing coupons  1  clong. 
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The  Distribution  of  Accounts 

BY  II.  I>.  EMEkSoX 


The  elements  which  enter  into  and  which  are  comhinetl  to 
make  up  a  report  on  which  to  base  the  value  of  securities  are 
very  numerous.  Primarily  the  proj>erly  itself  is  the  consid- 
eration, ami  a  careful  investigation  of  its  location  and 
physical  condition  with  relation  to  both  operating  and 
traffic  possibilities  is  considered.  The  earning  power  of  the 
property  is  based  u|xm  the  report  of  operations;  that  is,  the 
income  account,  which,  to  t»sc  I  race-horse  term,  might  be 
called  "the  past  performance."  It  is  generally  assumed  that 
the  figures  as  given  are  correct ;  that  is,  that  the  totals  arc 
accurate,  and  that  on  the  operating  side  the  distribution  of 
accounts  of  the  various  classes  liad  Itcen  properly  made. 
If  there  is  any  question  as  to  the  distribution  it  is  of  course 
necessary'  that  the  statement  in  hand  be  revised  and  be  re- 
ad justed  along  the  lines  which  experience  has  proved  is 
proper.  This  brings  up  the  question  of  proper  bookkeeping 
and  goes  back  further  than  simply  a  question  of  proper 
audit.  There  can  be  no  question  at  all  but  that  every  cor- 
poration OWtt  to  itself,  and  the  management  of  every  cor- 
poration should,  for  individual  record,  as  well  as  for  indi- 
vidual protection,  keep  the  books  and  accounts  of  the  cor- 
poration in  the  most  perfect  and  at  the  same  time  simplest 
manner.  Bookkeeping  and  the  forms  thereof  are  often 
considered  a  mystery  and  handled  as  though  accounting 
was  a  separate  and  distinct  profession  like  the  law.  to  be 
used  only  at  certain  intervals,  or  when  the  occasion  de- 
mands, whereas  it  is.  perhaps,  the  most  vital  part  of  every 
business  enterprise,  and  no  one  who  is  not  competent  to 
keep  and  understand  the  liooks  of  his  business  is  competent 
to  be  placed  in  charge  of  that  business.  Bookkeeping  is  sim- 
ply a  record  of  the  business  done  by  the  corporation,  and  as 
the  goal  of  any  business  enterprise  is  profit,  so  the  cash 
handled  and  the  cash  accumulated  is  the  measure  of  success 
of  the  business.  Therefore,  it  may  l*e  said  that  the  essence 
of  bookkeeping  is.  and  should  be.  a  record  of  the  cash 
handled. 

With  this  proposition  as  a  basis  it  is  very  easy  to  under- 
stand the  system  and  forms  which  show  accurately  when 
and  how  the  cash  is  received,  and  when  and  how  it  was 
paid  out.  Stockholders  desire  to  know  how  much  cash 
has  been  saved  as  the  result  of  the  operations  of  the  corpora- 
tion, as  this  cash  is  the  measure  of  their  profit.  But  in  addi- 
tion they  desire  to  know  for  what  cash  was  received,  and  for 
what  it  was  paid  out.  in  order  fhat  they  may  judge  of  the 
competency  of  the  management.  The  officers  conqxising 
the  management  of  the  corporation  desire  to  know  from 
time  to  time  the  elements  which  go  to  make  up  their  receipts 
and  expenses.  In  order  that  this  statement  may  be  com- 
parative, all  receipts  and  expenses  are  classified  and  the 
totals  of  these  classes  can  be  compared  from  month  to 
month,  and  from  year  to  year.  The  assigning  of  the 
various  individual  items  to  the  various  classes  con- 
stitutes the  distribution  of  accounts.  This  distribution 
calls  for  more  judgment,  and  the  exercise  of  ster- 
ling integrity  than  any  other  part  of  accounting.  As  a 
result  of  many  years  of  cxjH-rience  in  the  handling  and  ac- 
counting of  the  funds  of  corporal iotis,  a  system  has  been 
<levelo|>wl  which  is  accurate,  and  because  accurate,  satisfac- 
tory to  security  holders.  This  system,  sometimes  called  the 
voucher  system,  which  is  a  system  of  single  entry  book- 
keeping with  various  items  thrown  into  classes,  and  classes 
totalized  into  a  small  number  of  general  accounts,  is  the 
liasis  of  the  systems  used  by  the  steam  railroads  of  the 
I'nited  States,  as  approved  by  the  Interstate  Commerce 
Commission,  and  it  is  the  basis  of  the  system  advocated  by 


the  Street  Railway  Accountants'  Association.  Where  these 
systems  are  in  use  we  do  not  have  to  question  the  income 
account,  as  we  know  the  system  of  distribution.  I  he  in- 
dividual who  fools  himself  is  the  simplest  fool,  and  that 
management  which  attempts  to  fool  others  by  a  manipula- 
tion of  accounts  in  the  end  destroys  itself  and  the  credit 
and  integrity  of  the  corporation. 

Securities  arc  based  upon  the  earning  power  of  the  prop- 
erty against  which  they  are  issued,  and  the  value  of  any 
security  depends  u]»m  the  amount  and  probability  of  con- 
tinuous income  for  that  security.  The  marketing  of  a  new 
se-curity  depends  upon  the  ability  of  those  in  charge  of  the 
Corporation  to  demonstrate  to  prospective  investors  that  the 
corporation  can  earn  or  has  earned  a  certain  amount,  and 
will  continue  to  do  so.  An  instance,  which  recently  came 
ruder  the  writer's  observation,  might  be  cited  as  showing 
the  importance  of  this  fact. 

A  trolley  road  had  been  built  extending  from  a  large  city 
to  a  very  small  country  town.  The  reporteel  earnings,  both 
gross  and  net,  were  much  larger  than  would  normally  l>e 
expected  from  the  population  tributary  to  the  line.  The 
gentlemen  who  owned  the  property!  that  is,  who  had  fur- 
ni«hcd  the  money  for  construction,  were  of  the  highest  in- 
tegrity in  banking  and  business  circles,  so  that  when  they 
submitted  figures  to  the  bank  on  which  to  predicate  a  sale 
of  the  bonds,  the  question  of  dishonesty  in  bookkeeping  was 
not  considered.  The  amount  of  the  liotids  ami  their  price, 
bas'-d  ti|M)ii  earnings  as  rc]>orte-d  was  very  satisfactory,  and 
on  the  face  of  the  papers  it  was  assumed  that  a  trade  would 
lie  made.  But  the  bank  has  a  rule  that  before  purchasing 
any  securities,  or  before  offering  them  for  sale  to  the  public, 
the  property  must  be  investigated  by  its  own  representative, 
i  he  figures  as  presented  showed  that  the  net  earnings 
amounted  to  («  |kt  cent  of  the  gross  receipts,  ami  interest 
charge*  OH  the  Ih.ikIs  came  to  less  than  half  the  net  earnings, 
'i  he  impressions  of  the  physical  conditions  of  the  property 
front  riding  over  it  were  excellent.  The  track  and  overbe-ad 
work  were  in  excellent  condition,  and  being  lately  con- 
structed was  modern  and  up  to  date.  The  equipment  was 
new  and  all  that  could  be  desired,  and  the  power  station 
was  well  constructed  and  ample  for  the  requirements  of  the 
property.  Everything  seemed  all  right.  On  returning  to 
headquarters  and  asking  for  the  books,  it  was  found  that  no 
books  had  been  kept,  except  a  cash  account  showing  daily 
receipts  and  expenditures.  The  receipts  appeared  all  right, 
so  it  became  necessary  to  investigate  the  expenditures.  It 
took  some  time  to  audit  this  part  of  the  accounts,  and  the 
audit  was  particularly  disagreeable,  because  the  assistance 
which  was  (urnished  was  unintelligent,  and  in  addition  was 
grudgingly  given  After  an  audit  had  been  made  it  was 
found  that  the  expenses  as  reported  covered  only  the  labor 
and  fuel  cost  of  operating  the  cars  and  the  power  station. 
When  to  this  were  added  extremely  low  amounts  covering 
cost  of  maintenance  of  track,  equipment  and  power  station, 
the  net  earnings  were  materially  reduced.  When  from  this 
taxes  and  interest  wi  re  deducted,  net  earnings  approached 
the  vanishing  point.  When  in  addition  a  sum  was  figured 
w  hich  w  hen  set  aside  and  capitalized  at  the  same  rate  of  in- 
terest as  paid  by  the  bonds  would  retire  the  bonds  within 
the  limits  of  the  franchise  under  which  the  pro|K-rty  was 
built  a  deficit  was  shown.  The  final  result  was  that  the 
1h)ii<1s  were  not  sold,  and  I  believe  the  owners,  the  gentle- 
men who  first  furnished  the  money,  still  have  them.  If.  in 
this  case,  the  financial  backers  of  the  enterprise  hail  been  as 
careful  in  having  the  accounts  of  their  electric  road  prop- 
erly kept,  as  they  are  the  accounts  of  their  Kinks,  they 
would  have  Itecn  in  better  position  to  have  placed  securities 
and  would  not  have  destroyed  their  individual  reputation 
as  good  business  nun  with  a  large  New  Y< -V  bank. 
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It  is  very  curious  that  a  lunnel  third-rail  contact  carry- 
ing a  heavj  current  requires  to  be  used  under  heavy  elec- 
tric load,  in  order  to  operate  sparklcssl y.  Such  is  the 
Undoubted  fact.  A  third-rail  unused  for  forty-eight  hours 
sparks  and  sputters  for  the  first  few  trips,  and  then  settles 
down  to  satisfactory  operation.  This  would  naturally  he 
accounted  for  by  the  presumption  that  ru-t  and  foreign 
material  had  accumulated  and  was  thus  removed,  ami  even 
if  the  rail  appeared  bright,  at  the  beginning  of  the  experi- 
ment, one  would  be  still  inclined  to  adhere  to  this  idea. 
A  third-rail  engineer,  however,  contributes  this  piece  of 
information,  which  certainly  gives  rise  to  some  further 
speculation:  A  tunnel  is  equipped  with  two  tracks  and 
two  third-rails.    Regular  service  demands  that  the  loco- 


motives pull  heavy  trains  over  one  track  and  return  light 
over  the  other.  I  loth  third  rails  obviously  get  equal  me- 
chanical cleaning.  In  fact,  they  look  clean  and  exactly 
alike,  yet  when,  through  some  exigency  of  traffic,  the  loco- 
motive is  required  to  pull  a  load  over  the  tracks  on  which 
it  commonly  o|>erates  light,  the  attempt  is  accompanied 
by  most  formidable  sparks  and  arcs  which  do  not  cease 
till  repeated  heavy  trips  have  been  made.  It  is  not  a  mat- 
ter ol  shoes,  because  the  locomotive  in  question  has  ample 
oppoi  tunity,  in  its  regular  work,  to  use  all  of  its  shoes 
under  heavy  load.  This  would  seem  to  indicate  some 
curious  virtue  impaited  to  the  third-rail  by  the  heavy  cur- 
rent-earning shoe  and  not  by  an  idle  shoe.  Simple  in- 
spection thus  not  suffice  to  explain  the  phenomenon,  ami 
complex  investigation  is  yet  to  be  heard  from. 


The  Aurora,  Right  &  Chicago  Kail  way  Opened  for  traf- 
fic Aug.  25,  an  event  which  is  believed  by  many  to  mark 
the  beginning  of  a  new  epoch  in  electric  railway  history, 
because  of  the  high-schedule  speeds  that  will  be  made, 
which  are  far  in  excess  of  anything  of  the  kind  heretofore 
attempted  by  either  electric  or  steam  roads,  number  of 
stops  being  considered.  <  >wing  to  the  newness  of  the 
roadbed  anil  the  necessity  of  letting  it  settle  thoroughly 
before  attempting  high  speeds,  the  officers  have  wisely 
decided  to  work  up  to  fast  schedules  gradually,  ami  the 
^4.5  miles  between  Fifty-Second  Avenue  in  Chicago  and 
Aurora,  including  all  stops,  ami  the  entrance  of  Aurora,  is 
made  in  the  mot  lest  (?)  time  of  1  {  hours,  or  27.6  miles  per 
hour.  To  be  sure,  this  is  faster  than  any  other  steam  or 
electric  road  schedule  in  existence  to-day.  all  things  con- 
sidered, but  the  management  has  purchased  the  equipment 
and  built  the  road  for  much  faster  time  than  this.  From 
the  preliminary  runs,  before  the  opening  of  the  roatl,  Un- 
reports of  those  connected  with  the  company  are  all  en- 
thusiastic as  to  the-  ability  of  the  roatl  to  make  the  fastest 
schedules  contemplated.  Later  it  is  hoped  and  expected 
that  experiments  will  be  conducted  on  the  line  to  deter- 
mine what  factors  enter  into  electric  railroading  at  speetls 
of  80  miles  per  hour  and  over.  Tests  of  these  kinds  and  011 
a  roadbed  so  good  as  that  |iosscssctl  by  the  Aurora.  Elgin 
&  Chicago,  would  go  far  toward  settling  many  of  the 
knotty  points  in  the  preseiU  problem  of  high-speed  rail- 
roading. However,  the  real  point  of  interest  in  the  new 
road  is  the  fact  of  its  being  the  first  of  a  class  of  roads 
different  from  previous  attempts  to  give  suburban  rapid 
transit  service  in  the  neighborhood  of  a  great  city,  a  type 
which  it  is  to  be  hoped  will  multiply  in  the  next  five  years, 
until  the  suburbs  are  set  free  from  the  necessity  of  patron- 
izing infrequenl  Steam  trains,  and  another  important  vic- 
tory for  electric  traction  shall  have  been  secured. 


In  the  early  flays  of  elect ric  railroading  the  motor  was  un- 
deniably rather  a  frail  machine,  and  was  liable  to  dev.-lop 
weakness  in  its  winding  or  commutator  or  some  mechan- 
ical trouble  that  put  the  car  out  of  service  until  the  trouble 
was  repaired.  Modern  me'thods  of  insulation  and  con- 
struction have  pretty  nearly  overcome  all  of  these  early 
defects,  ami.  with  the  exception  of  the  commutator,  there 
is  nothing,  SO  far  as  the  me;tor  itself  is  concerned,  to  pre- 
vent an  increase  of  the  normal  working  voltage  on  trol- 
ley lines  considerably  above  the  500-volt  limit,  where  it 
has  so  continuously  stuck.    The  fact,  however,  that  while 
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commutator  troubles  have  not  entirely  disappeared,  they 
are  at  least  now  under  reasonable  control,  marks  the  pres- 
ent as  a  date  when  it  is  interesting  to  speculate  whether 
higher  pressures  at  the  car  motors,  or  certainly  on  the  line, 
are  not  going  to  find  favor. 

The  trolley  wheel  and  controller  contacts  have  done 
nobly.  Indeed,  it  is  marvelous  how  much  current  they 
seem  to  be  able  to  collect  and  transmit  without  material  in- 
jury, but  in  these  days  of  heavy  interurban  railroading,  and 
even  trunk-line  traction,  these  overworked  and  faithful 
auxiliaries  are  going  to  join  hands  w  ith  the  copper  market, 
ami  call  a  halt  to  the  cry  for  more  current.  The  natural 
solution  is  current  at  more  pressure,  but  how  ?  Arc  wc  to 
use  motors  in  series  and  1000  volts  on  the  trolley  wire"' 
'Hie  difficulties  in  the  way  are  certainly  serums  enough  to 
make  one  hesitate  about  saying  "yes"  without  thinking 
seriously  what  this  plan  involves.  To  be  sure,  this  arrange- 
ment enables  the  present  dynamo-electric  equipment,  both 
on  the  car  and  at  the  power  house,  to  be  used;  in  fact,  they 
must  be  used  until  some  ingenious  designer  produces  1000- 
volt  commutators  of  large  current  capacity.  Hut  how 
about  the  controller  and  the  car  wiring  i  The  present  con- 
troller, with  a  1000-volt  service,  would  need  reinforced  in- 
sulation and  a  stifTer  blow-out.  A  new  design  would  be 
very  mueh  belter,  perhaps  absolutely  necessary.  Then 
the  fuse,  the  wooden  fuse  box  and  lightning  arrester,  the 
>"(t  rubber  motor  bushings,  the  motor  windings,  the  mud 
and  water,  all  combine  to  make  one  incline  to  draw  aside 
and  let  the  other  fellow  try' first.  Not  only  this,  but  four 
motors  would  always  be  necessary  for  double  equipment, 
for  to  run  home  with  one  motor  on  1000  volts  when  disas- 
ter overtakes  the  other  seems  impractical,  to  say  the  least. 
The  outlook  is  not  encouraging,  and  yet  those  who  would 
preserve  the  direct-current  system,  and  we  venture  to  be- 
lieve there  are  many  such,  must  consider  this  problem  of 
higher-pressure  equipments,  for  our  alternating-current 
friends  have  solved  this  part  of  the  problem  better  than  the 
direct-current  engineer  can  ever  hope  to  do.  There  are 
some  expedients,  however,  which  will  be  very  helpful  to 
amonc  who  is  bold  enough  to  tackle  the  problem.  One 
of  these  is  to  put  both  armatures  to  line  and  insulate  them 
for  it,  reserving  the  adjacent  ground  circuit  position  for  the 
fields  which  will  then  be  very  unlikely  to  ground  against 
the  motor  casing.  The  rheostat  and  controller  could  also 
come  on  the  ground  side,  and  an  automatic  hood  switch 
worked  by  tile  controller  could  cut  the  armatures  clear 
when  a  stop  was  made.  These  little  devices  would  render 
the  controller,  the  fields,  rheostat  and  70  per  cent  of  the 
car  wiring  less  than  500  volts  above  the  ground  at  all  times, 
and  therefore  practically  as  secure  as  at  present.  Multiply- 
ing two  scries  of  motors  might  call  for  some  more  auto- 
matic work  to  confine  the  high  voltage  wiring  to  a  svstem 
of  small  extent.  Finally,  the  transfer  of  the  car  wiring 
above  the  Moor  would  probably  be  advisable.  In  fact,  we 
believe  that  the  technical  staff  of  any  of  the  large  com 
panies  could  get  together  and  accomplish  the  results,  not 
only  practically,  but  commercially.  It  comprises  a  general 
reinforcement  of  the  entire  car  equipment,  evading  the 
high  pressure  where  possible  and  insulating  against  it 
when  not  The  reward  is  a  75  per  cent  saving  in  the  cop- 
per line,  ..nd  that  saving  in  these  days  of  interurban  and 
trunk-line  work  means  much;  in  fact,  so  much  that  the 
problem  is  worthy  of  serious  consideration. 


A  Study  of  Train  Resistances 

Owing  to  the  practice  of  the  British  Institution  of  Civil 
Engineers,  the  official  report  of  a  paper  presented  before 
that  important  body,  with  the  accompanying  discussion, 
is  not  issued  for  a  number  of  months  after  the  meeting. 
It  is  through  this  custom  that  the  complete  treatise  of 
J.  A.  F.  Aspinall,  on  the  subject  of  train  resistance,  and 
the  accompanying  discussion,  which  was  presented  be- 
fore that  association,  some  time  ago,  have  just  become 
available.  Dealing,  as  the  paper  does,  with  Fnglish  track 
and  rolling  stock,  it  inevitably  leads  to  results  not  rigidly 
comparable  with  those  obtained  under  American  condi- 
tions, but  it  is  singularly  rich  in  experimental  results  ob- 
tained at  high  speeds — from  60  miles  to  80  miles  per  hour 
— and  it  is,  therefore,  peculiarly  valuable  in  dealing  with 
modern  conditions.  Particular  attention  was  paid  to  the 
subject  of  air  resistances,  and  in  the  discussion  which  fol- 
lowed, a  large  amount  of  valuable  information  was  added 
to  the  original  paper.  For  many  years  the  train-resistance 
formula?  of  Searles  and  of  Wellington  were  held  to  repre- 
sent the  sum  of  human  knowledge  of  the  subject,  and  sub- 
sequent experiments  were  adjudged  good  or  bad  accord- 
ing as  the)  did  or  did  not  agree  with  one  or  the  other  of 
these  authorities.  They  could  not  well  agree  with  both! 
<  >ccasionall\ ,  Clark's  formul.e  were  also  cited,  but,  as  thc> 
applj  to  the  track  and  rolling  stock  of  more  than  half  a 
Century  ago,  even  the  most  conservative  and  hide-hound 
oi  engineers  would  hardl)  look  upon  them  as  final.  As 
we  have,  heretofore,  flatly  stated,  Searles  ami  Wellington 
to-day  have  long  stood  discredited  upon  the  tacts,  at  least 
above  the  most  moderate  way  train  speeds,  and  we  must 
look  for  guidance  to  later  experiments,  dealing  with  mod- 
em equipments  and  high  speeds.  From  this  point  of  view 
the  results  obtained  by  the  Baldwin  Locomotive  Com- 
pany, Barnes,  and  Sinclair,  are  of  primary  value  as  based 
upon  recent  American  conditions,  and  now  comes  Aspin- 
all substantially  confirming  these,  and,  what  is  of  still 

greater  importance,  indicating  something  <>t  the  causes 
which  produce  variations  in  the  resistances  found  by  vari- 
ous experimenters. 

The  vital  point  in  the  matter  of  train  resistance  is  not 
whether  the  formula  that  is  written  around  the  experi- 
mental results  contains  the  first,  second,  or  some  fractional 
power  of  the  speed,  but  whether  the  total  resistance  of  a 
train  at.  say,  Ho  miles  per  hour,  is  twenty-odd  or  forty-odd 
pounds  per  ton.  We  need  not  squabble  over  variations  of 
10  or  jo  per  cent,  when  the  question  really  at  stake  is  the 
possibility  or  impossibility  of  operating  at  very  high  speeds 
with  practicable  amounts  of  power  at  the  driving  wheels 

t  hi  this  point,  the  experiments  of  Aspinall  should  be 
regarded  as  decisive,  irrespective  of  what  others  have  done. 
I  lis  filial  results  indicate  a  resistance  of  from  _'8  lbs.  to 
22  lbs.  per  ton  for  Ho  miles  per  hour,  as  '.he  train  was 
lengthened  from  6  to  21  cars.  These  were,  of  course. 
English  cars,  shorter  and  lighter  than  our  own.  but 
mounted  011  bogie  trucks  in  the  manner  customary  here. 
His  formula  for  the  general  train,  its  length  being  taken 
into  consideration,  was 

r 

A'  -  2.5  -|  

50.8  +  .0.78  L 
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This  is  a  little  out  of  the  ordinary  in  containing  a  frac- 
tional power  of  / ',  and  the  constant  term  is  notably  small. 
The  effect  of  air  pressure  was  investigated  with  most  un- 
usual care,  by  means  of  recording  ammeters  and  pres- 
sure gages,  and  the  value  finally  reached  was  r  —  0.003  V*, 
which  was  considered  rather  too  large  by  several  of  the 
distinguished  engineers  who  participated  in  the  discus- 
sion. It  is,  however,  in  wonderfully  close  agreement  with 
the  results  reached  in  the  Zossen  tests  and  contributed  to 
the  discussion  by  Mr.  Siemens,  who  was  present.  AspHI- 
all's  formula  gives  results  materially  larger  than  those  of 
liarnes,  Vaulain  and  Sinclair,  but,  on  the  other  hand,  very 
much  smaller  than  those  of  the  older  and  some  more  re- 
cent investigators.  It  is  notable,  in  this  connection,  that 
every  one  of  the  tests  at  speeds  of  70  miles  per  hour  and 
Upward  has  given  relatively  small  values  of  the  train  re- 
sistance, while  the  large  ones  have  uniformly  been  derived 
by  a  process  of  extrapolation  from  experiments  never  car- 
ried up  to  the  speeds  now  under  discussion.  Every  time 
a  careful  series  of  runs  has  been  made  at  70  miles  to  80 
miles  per  hour,  it  has  shown  less  tractive  resistances  than 
had  been  foretold  for  it,  and,  even  in  these  experiments  of 
Aspinall's,  it  is  curious  to  note  that  while  the  formula 
seems  correctly  to  represent  the  curve  of  averages  as  a 
whole,  ten  out  of  the  fourteen  runs  made  above  70  miles 
per  hour  give  results  materially  less  than  the  formula.  In 
fact,  above  75  miles  per  hour  two  tuns  agree  with  the 
formula,  and  the  only  other  two  fall  to  20  lbs.  per  ton,  in 
spite  of  a  rising  gradient. 

We  do  not  believe  that  any  regular  curve  can  satisfy  the 
experiments  in  a  matter  involving  so  main  variables  as 
train  resistance.  It  would  be  far  sounder  policy  to  use 
one  formula  up  to,  say,  50  miles  per  hour  and  another  at 
the  higher  speeds.  In  Aspinall's  experiments  the  failure 
of  a  formula  representing  single  curvature  is  very  notice- 
able, and  there  are  strong  indications  of  a  lessened  slope 
at  the  higher  speeds.  This,  of  course,  does  not  show  any- 
thing of  the  shape  of  the  curve  beyond  the  limits  of  the 
experiments,  but  it  lends  w  tight  to  a  contention  which  we 
have  more  than  once  expressed,  that  tractive  resistance  is 
not  a  smoothly  increasing  quantity,  but  is  subject,  like 
the  resistance  of  ships,  to  maxima  and  minima  following 
no  law  yet  discovered.  Rut  to  follow  up  Aspinall's  paper 
— it  is  remarkable  that  even  at  So  miles  per  hour  he  finds 
that  half  the  total  resistance  is  due  to  miscellaneous  causes 
other  than  air  pressure  and  axle  friction.  The  composi- 
tion of  this  miscellaneous  resistance  is  very  uncertain,  but 
it  is  assuredly  a  matter  of  the  greatest  importance.  Dur- 
ing the  discussion)  two  factors  of  this  resistance  were  dis- 
closed with  great  clearness.  First  came  the  familiar  matter 
of  rail  flexure,  by  which  the  wheels  are,  as  it  were,  on  a 
perpetual  rising  gradient.  This  gradient  was  estimated 
roughly  by  Mr.  Mallock  as  between  1  in  250  and  1  in  400. 
In  this  country.  Dr.  Dudley  has  found  a  Considerable  de- 
crease in  tractive  effort  due  to  the  use  of  stiffet  rails,  and 
there  seems  little  doubt  that  the  flexure  effect  is  consider- 
able. Sir  Frederick  liramwell  added  the  important  ob- 
servation that  this  effect  would  be  considerably  modified 
by  the  resilience  of  the  rail  and  the  speed  of  the  train,  so 
that  at  high  speed  the  effect  would  be  lessened. 

An  even  more  suggestive  point  was  raised  by  Prof. 
CarusAVilson,  in  the  imperfect  guiding  of  the  bogie  trucks 
producing  large  flange  friction  and  a  constant  effort  to 


pull  the  trucks  back  into  line.  He  added  that  the  weight 
of  the  bogie  was  not  an  unimportant  factor  in  this  resist- 
ance, and  suggested  that  perhaps  the  large  tractive  re- 
sistance obtained  from  some  electrically-driven  trains 
might  well  be  due  to  the  large  added  weight  carried  on  the 
trucks.  In  such  case,  and,  in  fact,  in  all  tractive  experi- 
ments, there  would  be  a  factor  of  resistance  depending  not 
on  the  weight  of  the  cars,  as  a  whole,  but  upon  the  weight 
of  the  trucks  alone  and  upon  their  wheel-base.  We  may 
add  that  the  speed  would  also  enter  this  particular  question 
probably  in  a  rather  complicated  manner.  Flange  friction 
due  to  cross  wind  must  also  be  taken  into  account  among 
the  miscellaneous  resistances,  and  this  may  help  to  ac- 
count for  some  of  the  discrepancies  always  found  in  ex- 
periments on  traction.  Whatever  may  be  the  various  fac- 
tors that  go  to  make  up  these  miscellaneous  resistances, 
their  aggregate  amount  is  great  enough  to  cut  no  small 
figure  in  the  total,  and  to  give  an  important  opportunity 
for  making  improvements.  As  to  other  resistances,  As- 
pinall  made  a  thorough  study  of  the  direction  of  the  air 
currents  about  the  train,  and  reached  the  interesting  re- 
sult that  the  air  envelope  carried  by  the  train  was  very 
thin,  and  that  of  the  surrounding  air  currents,  even  that 
OH  the  leeward  side  of  the  train,  showed  a  strong  swirl 
inward,  while  the  reduction  of  pressure  at  the  rear  of  the 
train  is  rather  less  than  is  generally  supposed.  Altogether 
this  research  of  Mr.  Aspinall's  is  a  most  valuable  addition 
to  our  knowledge  of  a  very  complicated  and  troublesome 
subject.  The  work  of  the  past  few  years  has  done  much 
to  throw  light  upon  it,  but  there  is  still  great  uncertainty 
about  some  of  the  details.  We  may  now  feel  tolerably 
sure  that  the  total  of  train  resistance  at  80  miles  per  hour 
or  so  is  for  trains  of  moderate  length,  materially  less  than 
30  lbs.  per  ton,  with  our  heavy  vestibuled  cars  probably 
not  over  two-thirds  of  that  amount.  The  value  of  air  re- 
sistance seems,  likewise,  to  be  pretty  thoroughly  settled  as 
not  exceeding  0.003  f '*,  and  probably  nearer  0.0026  V*,  the 
theoretical  value.  The  axle  friction,  according  to  Mr.  As- 
pinall's results,  is  nearly  uniform,  but  has  a  weak  minimum 
at  about  40  miles  per  hour,  and  then  slowly  rises.  The 
miscellaneous  elements  of  resistance  seem  to  rise  slowly 
with  the  speed,  and  are  probably  capable  of  considerable 
reduction  by  proper  attention  to  the  track  and  the  trucks. 
All  the  recent  experiments  show  the  desirability  of  giving 
the  train  a  smooth  surface,  and  pointing  at  least  the  front 
in  a  roughly  parabolic  form,  whatever  the  driving  power 
adopted.  We  shall  be  greatly  interested  in  the  results  ob- 
tained from  the  special  locomotive  and  train  now  under 
construction  in  Germany,  as  showing  the  capabilities  of 
steam  when  skilfully  applied,  as  against  the  electric  cars 
tested  at  Zossen.  But  whatever  the  issue  of  this  particu- 
lar competitive  struggle,  the  fact  remains  that,  taking  into 
account  the  work  of  the  last  few  years,  of  which  this  re- 
search of  Mr.  Aspinall's  is  an  admirable  example,  it  has 
been,  in  our  opinion,  effectively  demonstrated  that  very 
high  railway  speeds  arc  entirely  practicable,  so  far  as  the 
engineering  side  of  the  problem  is  concerned.  High 
speed,  like  high  voltage,  is  little  to  be  feared  on  the  score 
of  practicability.  The  difficulties  are  far  more  commer- 
cial than  technical,  and  when  the  public  really  wants  to 
ride  at  a  hundred  miles  an  hour  there  is  little  doubt  that 
it  can  readily  be  accommodated,  and  that  at  short 
notice. 
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An  Important  Interurban  Road  in  Southern  Ohio 


The  Dayton  &  Northern  Traction  Company's  interur- 
ban road  connects  Dayton  and  Greenville,  Ohio,  and  is 
39.5  miles  long.  At  the  present  time,  cars  do  not  operate 
into  the  business  center  of  Dayton,  as  the  bridge  across 
the  Miami  River  is  not  sufficiently  strong  for  interurban 
cars,  but  a  new  and  stronger  one  is  about  to  be  con- 
structed, and  the  interurban  cars  will  then  pass  through 
the  business  portion  to  a  central  point,  where  connection 


J 


will  be  made  with  all  the  electric  interurban  lines  radiating 
from  Dayton. 

The  towns  and  villages,  exclusive  of  the  terminal  points, 
through  which  the  road  passes,  are  Salem,  Rrookvillc, 
Dodson,  Bachman,  Wengerlawn,  West  Baltimore,  Gor- 
don, Ithaca,  Arcanum  and  Jaysville.  None  of  these  towns 
is  large, but  a  satisfactory  return  is  secured  from  the  passen- 
ger service,  and  an  exceptional  and  unexpectedly  lar^e 
package  freight  business  has  been  developed.  They  are 
mainly  agricultural  centers,  and  the  country  tributary  to 
them  is  rich  and  highly  cultivated. 

The  route  selected,  exclusive  of  the  towns,  is  principally 
over  private  right  of  way  and  adjacent  to  the  highway.  In 
towns  the  greater  portion  is  through  the  streets,  but  here, 
too.  some  portions  are  on  private  right  of  way.  Owing 
to  the  contingencies  of  the  case,  resulting  from  the  neces- 
sity of  obtaining  rights  of  way  and  the  requirements  of 
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business,  the  road  contains  quite  a  number  of  curves;  and, 
in  the  twelve  miles  nearest  Dayton  there  arc  also  several 
grades.  The  balance  of  the  road,  however,  is  compara- 
tively level. 

The  rail  is  70-Ib.,  30-ft.  T-rail,  except  in  Greenville, 
where  70-Ib.  girder  rail  is  used.  The  ties  arc  oak,  6  in.  x 
6  in.  x  8  ft.,  and  gravel  ballast  is  used,  1500  yards  to  the 
mile.  The  grading  and  brickwork  was  started  by  a  Day- 
ton contractor,  and  was  completed  by  the  Chase  Construc- 
tion Company,  of  Detroit,  which  was  also  the  contractor 


for  the  line  work.  The  bridges  are  small  and  few  in  num- 
ber. All  arc  iron  girders,  and  some  of  the  culverts  are 
quite  large  brick  or  stone  arches. 

ROLLING  ST<  H  K 

There  are  at  present  in  operation  six  passenger  and  two 
combination  passenger  and  express  cars>  built  by  the 
Barney  &  Smith  Car  Company,  each  seating  forty-six 
passengers,  and  being  44J  It.  long  over  the  vestibules. 
These  cars  are  mounted  on  two  four-wheel  pivoted  trucks 
having  a  wheel  base  of  6  It.  Each  car  is  provided  with 
four  50-hp  Ixarain  Steel  Company  motors.  The  cars  are 
heated  by  electricity,  and  are  equipped  with  air  brakes  of 
the  Christensen  Engineering  Company's  storage  air  type. 
The  seats  are  of  the  Barney  &  Smith  standard  make,  re- 
versible and  covered  with  Pantasote.  Wagenhall's  arc 
headlights  are  used,  and  Providence  fenders.    As  cars  can 
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nut,  as  yet,  be  turned  at  the  Dayton  end.  it  was  necrssary 
to  make  them  double-ended.  Later,  one  controller  ami 
trolley  pole  will  he  taken  off. 

In  addition  there  are  one  motor  freight  car,  4^  It.  over 
all,  having  the  same  motor  equipment  as  the  passenger 


CAR 


SHEDS,  SHOWING  RREKiHT  CAR  WITH 
REPAIR  WORK 


TOP  PLATFORM  FOR  LINE 


cars,  and  a  few  flat  cars.  The  (nielli  car  has  a  top  plat- 
form for  line  repair  work  ami  a  standard  steam  railway 
coupler  for  hauling  steam-road  cars.  These  features  are 
shown  clearly  in  the  cut  of  the  car  house,  In-fore  which 
a  passenger  anil  freight  car  are  standing. 


The  passenger  car  schedule  necessitates,  on  some  por- 
tions of  the  road,  a  speed  of  from  forty-five  to  fifty  miles 
an  hour. 

POWER  PLANT 

The  power  house  is  located  in  Hrookville,  approxi- 
mately i,}4  miles  from  the  Dayton  end  of 
the  road;  and  a  tab-station  is  located  at 
Arcanum,  approximately  1 2  miles  from  the 
Greenville  end  of  the  road,  three-phase 
transmission  being  used  from  the  power 
house  to  the  sub-station.  The  distances  of 
the  power  house  and  sub-station  respect- 
ively from  the  ends  of  the  road  are  some- 
what greater  than  would  have  been  the 
case  if  it  were  not  for  local  conditions,  the 
power  house  location  being  fixed  by  the 
water  supply,  while  the  sub-station  loca- 
tion was  determined  largely  by  the  fact 
that  at  Arcanum  it  would  be  necessary,  in 
any  case,  to  have  a  freight  and  passenger 
station,  and  if  the  sub-station  were  not 
located  at  the  same  point,  the  additional 
salaries  would  more  than  offset  the  interest 
on  the  additional  feeder  required.  This,  therefore,  is  one 
of  the  numerous  cast  s  where  the  consideration  of  all  the 
condition.-,  materially  affected  a  design  based  on  purely 
engineering  factors. 

Steam  is  generated  by  three  Cahall  horizontal  water- 


BOILER  ROOM,  SHOWING  FEED  PUMPS  AND  HEATER 
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tube  boilers,  of  260  hp  each,  with  Tuppcr  grates.    There  Sorge  chemical  purifying  system,  and  with  quartz  filters, 

are  two  14]  ins.  x  28$  ins.  x  30  ins.  cross-compound  con-  one  X  x  $\  x  8  compound  Ingcrsoll-Scrgcant  air  comv 

densing  Buckeye  engines,  with  reheating  receivers,  rated  pressor,  with  duplex  air  cylinders,  8  ins.  x  8  ins.  The 

at  400  hp  at  150  r.  p.  m.,  direct-connected  to  the  generators,  pumps  anil  condensers  are  of  Smith- Vaile  make. 


PLAN,  SIDE  AND  END  ELKVATIONS  OF  STEAM  AND  HXHAlfST  IMPING 


The  auxiliary  apparatus  consists  of  two  9J  ins.  x  i(>  ins.  x 
18  ins.  jet  condensers,  one  6  ins.  x  6  ins.  x  10  ins.  duplex 
heater  pump,  two  7  ins.  x  4$  ins.  x  10  ins.  plunger  type 
feed  pumps,  one  automatic  pump  and  receiver  to  drain  live 
steam  mains,  one  16  ins.  x  9  ins.  x  12  ins.  duplex  fire  pump, 
one  1200  hp  Cochran  feed-water  healer,  fitted  with  the 


The  piping  and  all  auxiliary  machinery,  except  the  air 
compressor,  was  contracted  for  and  installed  by  W  are  & 
Moodie,  at  Dayton,  ( >hio.  All  live  steam  lines  and  high- 
pressure  feed  lines  are  of  extra  heavy  pipe  and  fittings,  and 
all  of  the  large  high-pres-mrc  gate  valves  are  of  the  by- pass 
type. 
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Cross  connections  and  valves  arc  so  placed  that  more  well,  ami  enough  is  allowed  to  pass  front  the  reservoir  to 

than  one  piece  of  machinery  would  have  to  be  disabled  the  cold  well  to  make  up  the  deficiency  of  supply  on  the 

before  the  economical  operation  of  the  plant  would  be  part  of  the  well.    When  the  plant  is  not  in  operation  the 

affected,  and  it  would  require  a  very  serious  mishap  to  water  in  the  well  is  not  far  below  the  surface  of  the  ground, 

cripple  the  plant  t ■  ►  such  an  extent  as  to  prevent  the  oyer-  anil  the  amount  which  the  well  supplies  varies  with  the 

;ilion  of  cars.  seasons. 

Water  is  obtained  mainly  from  wells,  and,  to  a  slight  With  the  exception  of  the  differential  boosters  for  the 
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FLAN  AND  SIDE  ELEVATIONS  OF  FEED  WATER  PIPING  AND  FOUNDATIONS 


degree,  from  a  stream.  The  latter  is  dammed  and  forms  a 
reservoir,  and  there  is  also  a  deep  well.  Over  a  portion  oi 
the  reservoir  are  placed  cooling  trays.  The  water  from 
the  condensers  passes  first  to  the  coolrng  irays.  next  lo  the 
reservoir,  and  theme  to  the  deep  well,  which  is  also  a  cold 


batteries,  the  Wcstinghousc  Electric  &  Manufacturing 
Company  installed  the  complete  electrical  equipment  in 
the  power  house  and  sub-station,  consisting  of  two 
250-kw  three-phase  alternators,  revolving  fielil  type.  «lircct- 
connccted  to  the  engines,  and  making  150  r.  p.  m.  There 
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arc  two  22j-kw  exciters  belted  to  the  engines,  each  having 
sufficient  capacity  for  exciting  both  alternators,  two 
100-kw  rotary  converters,  the  direct-current  voltage  being 
650.  and  each  is  equipped  with  an   induction  starting 


BOILER  ROOM  WITH  COAL  BINS  ENCLOSED 

motor.  There  are  also  four  75-kw,  step-up  transformers. 
10,000  to  1 1,000  volts,  one  of  these  being  held  as  reserve. 

Both  the  first  sub-station,  in  the  power  house  at  Llrook- 
ville,  and  the  second  one,  on  the  line  at  Arcanum,  are 
equipped  with  Chloride  accumulators.  The  object  of  these 


equipment  in  each  case  consists  of  312  cells,  type  G-11,  of 
the  standard  Chloride  accumulator,  installed  in  lead-lined 
tanks  of  type  G-13.  Each  battery  is  rated  to  discharge 
at  400  amps.,  in  regulating  the  rapid  fluctuations,  and  has 
a  capacity  of  800  ampere-hours  when  discharged  at  the 
normal  rate.  Each  is  controlled  by  a  differentially-wound 
booster,  designed  to  charge  and  discharge  the  battery 
automatically,  as  the  demand  increases  or  diminishes.  P»y 
a  special  interlocking  device,  the  motor  circuit-breaker 


STORAGE  BATTERY  PLANT  IN  SUB-STATION 

batteries  is  to  take  the  fluctuations  caused  by  the  varying 
load  of  the  cars,  allowing  a  steady  load  to  be  supplied  by 
the  rotaries,  and  consequently  by  the  generators,  The 


POWER  HOUSE  AT  BROOK VILLE 

can  not  open  without  tripping  the  battery  circuit-breaker, 
thus  insuring  the  safety  of  the  booster.  l>y  means  of  a 
special  double-pole,  double-throw  rocker 
switch,  the  battery  may  be  thrown  directly 
across  the  line  without  the  booster;  or  the 
booster  may  be  connected  up  as  a  single- 
charging  booster;  or,  again,  the  entire  out- 
fit may  be  thrown  across  the  line  for  auto- 
matic regulation. 

The  power-house,  switchboard  contains 
twelve  panels.  There  are  two  alternating- 
current  generator  panels,  two  alternating- 
current  and  two  direct-current  rotary 
panels,  a  total  output  panel,  one  lighting 
panel,  two  feeder  panels,  and  two  storage- 
battery  panels. 

The  machinery  mentioned  is  placed  in  a 
power  house  107  ft.  long  x  66  ft  wide,  con- 
taining two  rooms,  a  boiler  room,  51  ft.  x 
60  ft.,  and  an  engine  room,  50  ft.  x  60  ft., 
each  covered  by  a  steel-trussed  roof.  There 
is  a  clear  space  of  29  ft.  3  ins.  above  the 
Hoor  in  the  engine  room.    A  30-ton  two- 
trolley  traveling  crane  built  by  Chisholm  & 
Moore,  48J  ft.  long,  is  provided,  and  can  be  operated  over 
the  full  width  of  the  engine  room.    On  one  side  of  the 
engine  room  is  built  a  static  transformer  ronin,  18  ft.  x 
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iK  ft.,  and  on  the  same  side  stands  the  brick  flack,  150  ft. 
high.  The  outside  of  the  stack  is  square  in  section,  taper- 
ing from  14  ft.  at  the  l>ase  to  9  ft.  at  the  top,  and  it  pro- 
vides a  circular  smoke  passage  6  ft.  in  diameter.  The 


SUB-STATION,  FREIGHT  HOUSE  AND  AGENT'S  RESIDENCE 

power  house  is  connected  In  a  covered  passage-way  to  a 
s|Kcially  constructed  storage-battery  building,  which  con- 
tains a  single  well-ventilated  and  lighted  room,  77  ft.  x 
jo  ft.  x  10  ft.  high. 


TJ-PANEL  SWITCHBOARD  IN  POWER  PLANT 


M.USTAIloNS  AND  C.\K  llol  SMS 

The  Arcanum  sub-station  equipment  of 
rotary  ••onvcrters,  static  transformers  and 
storage  battery  is  a  duplicate  of  that  in 
the  power  house.  One  attendant  looks 
after  all  the  apparatus  in  this  sub  station 
and  .attends  to  the  ticket  office  and  freight. 
The  building  at  Arcanum  is  a  handsome 
structure,  the  front  being  two  stories  high 
bv  56  ft.  wide,  and  containing  a  ticket 
office  and  waiting-room,  and  the  living 
apartments  of  the  station  attendant  and 
his  family.  The  rear  portion  contains  a 
Stalk  transformer  room,  a  room  for  the 
two  converters  ami  switchboard,  ami  a 
larg<  storage-battery  room,  44  ft.  x  20  ft. 

The  car  house,  located  near  the  power 
house,  is  162  ft.  x  76  ft.,  and  is  divided 
longitudinally  into  two  sections  by  a  brick- 
wall.  One  section.  52  ft.  wide,  contains 
lour  tracks,  and  has  a  storage  capacity  for 
twelve  cars.  Each  track  is  provided  with 
an  inspection  pit.  The  other  portion  of  the 
building.  20  ft.  wide,  contains  a  machine 

•]>,  repair  pit  and  office  room. 


JTVPICAL  OVERHEAD  CONSTRUCTION 

TRANSMISSION  SYSTEM 

As  already  mentioned,  there  arc  two  sub- 
stations,  one  in  the  power  house  and  one  at 
Arcanum.  15  miles  distant.  Each  contains 
two  converters  and  a  storage  battery,  de- 
livering direct  current  at  650  volts.  Three- 
phase  current  at  10,000  volts  is  trans- 
mitted to  Arcanum  over  three  bare  alumi- 
num wires  of  \'o.  00  11.  &  S.  gage. 

A  bare  aluminum  feeder  cable  of  477,000 
circ.  mils  extends  the  whole  length  of  the 
line  within  1  mile  of  each  terminus.  In 
addition,  there  is  one  6-mile  and  one  12 
mile  cable,  of  the  same  size,  extending 
from  the  power  house  toward  Dayton. 


ROTARY  AND  SWITCHBOARD  IN  SUBSTATION 
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and  one  6-milc  cable  from  the  Arcanum  sub-station  toward 
Greenville,  making,  in  all,  61.5  miles  of  aluminum  cable. 
Two  figure  8,  No.  00  trolley  wires  are  used,  thus  avoiding 
all  switches  and  crossovers,  and  providing  a  duplicate  line, 
so  that  one  can  be  used  in  case  the  other  breaks,  iiicsc 
wires  are  suspended  from  the  Richmond  type  of  bracket, 
except  in  towns  where  cross  suspension  is  provided. 
Thirty-five  ft.  poles  spaced  100  ft.  carry  the  transmission 
system,  and  also  two  telephone  wires  supported  one  above 
the  other  on  brackets.  Each  car  is  provided  with  a  com- 
plete telephone  set,  so  that  communication  with  the  power 
house  or  train  despatcher  is  possible  at  any  time  from  any 
point  on  the  line. 

FREIGHT  AND  EXPRESS 

One  freight  car  is  constantly  in  use.  It  makes  two 
round  trips  daily,  but  this  is  not  now  sufficient  for  the 
business.  The  minimum  charge  is  7  cents  per  cwt.  For 
the  convenience  of  patrons  the  company's  agents  arc  au- 
thorized to  use  the  private  telephone  line  in  ordering 
goods  of  any  kind  from  merchants  in  Dayton,  thereby 
saving  long-distance  tolls,  and  insuring  tptick  delivery. 


INTERIOR  OF  SUB  STATION,  SWITCHBOARD,  BOOSTER  AND  FIREPROOF  ROOM  FOR  STATIC  TRANSFORMERS 


At  Dayton,  Urookville,  Arcanum  and  Greenville,  freight 
and  passenger  stations  are  provided,  and  at  the  other 
towns  trucks  are  furnished  for  taking  the  freight  to  and 
from  the  road. 

PASSENGER  SERVICE 

Cars  arc  operated  on  hourly  ami  at  times  during  the 
summer  on  half-hourly  schedule,  and  the  run  of  approxi- 
mately two  miles  in  Dayton  and  30..5  miles  on  the  tracks 
of  the  Interurban  Company,  is  made  in  1  hr.  55  min.  The 
schedule  given.  Owing  to  the  curves  and  grades  on  some 
portions,  it  is  necessary  tp  make  high  speed  wherever  possi- 
ble, in  order  to  secure  a  fair  average.- 


DAYTON  AND  NORTHERN 

IN  EFFECT  APRIL  1.  UM 
Cars  leave  Dayton  Main  Street  River  Bridge  every  hour  from 
6:00  a.  m.  till  w  :oo  p.  m  ,  making  following  points: 
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Freight  car  leaves  at  7  :J0  a.  m.  ami  1  :3c  p.  DL 
freight  and  rxprcw  tarried. 

10:00  p.  m.  MM  car  lor  Greenville 


All  kinds  of 


11  :oq  p.  m.  to  Brixikiille  only. 

Ctmneclion  made  at  Greenville  with  Panhandle  and  Cincinnati 
Northern. 
Connection  at  Arcanum  with  Big  4. 
9:00  p  m-  la»t  car  from  Greenville  for  Dayton. 
10  and  11  p.  m.  from  Greenville  lo  Brookvillr  only. 

The  entire  length  of  road  practically  parallels  the  Day- 
ton &  Union  steam  road,  on  which  is  operated  six  trains 
tach  way  every  day,  making  a  regular  charge  at  the  same- 
rates  as  the  Dayton  &  Northern,  with  special  rates  for 
special  occasions.  Nevertheless,  the  result  has  been  most 
satisfactory  to  the  electric  road  which,  it  is  claimed,  ob- 
tains (ft  per  cent  of  the  business. 
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KKCOKDS  OF  TESTS  or  I'ASSKNGKK  CAS 

A  very  complete  test  of  the  equipment  lias  been  made  by 
E.  P.  Roberts  &  Co.,  of  Cleveland.  and  the  results  have 
been  tabulated,  and  are  here  presented  in  convenient  form. 

The  records  obtained  were  voltage  and  current  at  car, 
recording  wattmeter  readings  between  specified  points  on 
the  road,  and  speed  Without  a  careful  comparison  of 
these  with  the  map  and  profile,  and  stops,  the  individual 
figures  have  tm  value;  therefore,  only  a  few  general  re- 
sults arc  given 

<  let.  6.  hjoi.   Car  nmnlier,  125. 

Total  weight,  approximately,  25  tons. 

Weather,  clear  and  dry. 

TABLE  I 

S|  WMAK.    OF    K><-  I  T* 


LOCATION 
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pany  especially  for  F..  IV  Roberts  &  Co.,  and  a  Weston 
voltmeter  and  a  Weston  ammeter. 

Current  used  for  beating  and  lighting  is  not  included  in 
the  car  tests  (Table  II.)  where  measurements  were  made 
at  the  car. 

Same  car — Dec.  12  and  1 3,  1001. 

Dec.  12 — Average  temperature  was  above  freezing  and 
track  dry,  but  snow  on  ground. 

Dec.  13 — Temperature  high,  requiring  no  heat  on  cars 
during  the  day.  Track  dry,  but  ground  soft  from  thaw  of 
snow.   Strong  wind  from  southwest. 

Total  run  of  six  round  trips  equals  474  36  miles. 

TKSTS  Or  KKKIGIIT  CAR 

Weight  of  car  ami  equipment.  23.5  tons. 

Gearing,  same  as  passenger  car,  approximately  45  miles 

per  hour  on  level,  500  volts. 

Running  speed  slower  than  passenger  car.  because  of 
long  stops. 

Dec.  14,  Saturday  — Snow  storm,  but  snow  not  above 
rail. 

Dec.  16,  Monday — Very  cold  and  snow  not  to  top  of 
rail. 

Dec.  17,  Tuesday — V  ery  cold  and  snow  not  to  top  of 
rail. 

I  He  18,  Wednesday — Very  cold  and  snow  not  to  top  of 
rail. 

TABU  til 

BPbhMM  "r  RaoWllt.  o*  T»-i  M  rnnioHT  Can  Ko  106 


The  heaviest  grades  and  sharpest  curves  are  between 
Dayton  and  lirookville.  Greenville  is  higher  in  elevation 
(260  ft.)  than  Dayton.  The  instruments 'Used  were  a  re- 
cording wattmeter,  made  by  the  General  KlivtHr  Com- 
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The  following  records  were  kindly  furnished  by  J.  K. 
Fright,  superintendent  of  the  road: 
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This  amount  is  somewhat  less  than  the  average  of  the 
results  of  the  tests  of  li.  V.  Roberts  &  Co..  and  it  is  possi- 
ble that  the  car-mileage,  as  given,  is  slightly  high.  ( hi 
tin  other  hand,  the  track  was  much  better  than  at  the 
time  of  F..  IV  Roberts  &  Co  s  tests,  and  also  when  their 
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tests  were  made  tlie  trucks  and  motors  were  new,  and  the 
friction  may  have  been  greater.  The  ratio  of  alternating 
current  to  direct  current  is  practically  as  obtained  by 
E,  P.  Roberts  &  Co..  and  as  hereafter  referred  to. 

power  iiorsE  ,\sr>  si  n  station  tests 
Oct.  5.  l«joi.  a  complete  efficiency  test  was  made  by  E.  I'. 
Roberts  &  Company. 

The  steam  plant  tests  gave  110  results  of  special  interest. 
The  engine  operated  at  10  OCX  cent  overload,  the  vacuum 
was  low,  as  the  cooling  trays  had  not  been  installed,  and 
the  result  obtained,  corrected  for  moisture  and  low  vacuum, 
was  16.3  lbs.  of  dry  steam  per  indicated  horse  power.  The 
receiver  reheater  of  the  engine  tested  was  not  in  satisfac- 
tory operation  at  the  time  of  test,  The  friction  of  engine  and 
generator,  direct -connected,  and  of  the  exciter  belted  to 
the  engine  fly-wheel,  was  9  per  cent  of  the  rated  indicated 
horse-power. 

In  December,  1901.  the  following  test  was  made  for  coal 
per  kilowatt— alternating  current— the  kilowatts  being  as 
Mated  in  Tabic  VI. 

The  fuel  was  very  wet  and  was  high  in  volatile  matter, 
and  low  in  heat  units,  and  the  fireman  did  not  handle  it 
properly.  This  test  showed  that  materially  better  results 
than  were  reported  at  the  time  of  the  efficiency  test  were 
readily  obtainable  by  coking  firing  with  the  same  coal,  or  by 
using  U'tter  coal. 

Reducing  the  results  obtained  to  an  equivalent  of  coal 
having  14.000  B.  T.  I'.,  and  lmiler  and  furnace  efficiency 
of  f>5  per  cent,  gives  for  coal  ( no  reduction  for  ashes,  etc.  I 
3.70  lbs.  per  kilowatt.  Time  of  test.  noon.  Thursday,  Dec. 
12.  1901.  to  1  :oo  a.  m..  Sunday,  Dec.  15.  The  output  in 
alternating  current  and  direct  current  during  the  same 
period  was  as  follows: 
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It  should  not  Ik-  overlooked  that  this  plant  has  storage 
batteries,  and  that  the  direct-current  output  is  that  given  to 
the  Kite :  therefore,  the  comparison  of  alternating  current 
and  direct  current  for  short  periods  should  not  be  made,  as 
the  batteries  are  sometimes  charging  for  an  hour  or  more  in 
excess  of  their  output,  and  at  other  times  far  less.  This 
even  affects  the  totals  for  the  day.  but  the  average  for  the 
three  days  probably  closely  approximates  the  actual  average 
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for  longer  periods,  although  the  first  day's  record  was  prob- 
ably lower  than  the  average.  This  is  also  indicated  by  the 
results  previously  noted.  74.9  for  six  days'  run. 

Considering  the  average  efficiency  as  74.9  per  cent  from 
alternating  current  to  direct-current  output  of  sub-station, 
the  following  assumed  efficiencies  would  give  this  result. 
Possibly  none  of  the  assumptions  is  exactly  correct. 

The  sub-station  supplies  practically  one-half  the  direct 
current  output,  therefore,  only  one-half  the  alternating- 
current  energy  is  transmitted  over  the  high  voltage  line 
and  through  the  statics,  and  at  the  load  as  recorded.  l"or 
the  greater  portion  of  the  time  only  one  rotary  in  the  sub- 
station was  in  Operation  at  approximately  its  rated  load, 
and  the  statics  at  one-half  load.  At  times,  however,  both 
mtarics  in  the  power  house  and  in  the  sub-station  were 
operated.  I'nder  these  conditions  consider  the  average 
efficiencies  estimated  by  the  engineers  as  follows : 

Storage  Mattery.— Approximately  20  per  cent  of  the 
energy  was  assumed  to  pass  through  the  battery,  and  the 
efficiency  was  taken  at  So  per  cent.  This  gives  for  efficiency 
of  batter)  relative  to  total  output.  <)6  per  cent. 

t iencrators. — Eor  short  period,  two  at  underload;  for 
other  short  periods,  one  at  underload;  for  other  short 
periods,  one  at  overload.  Consider  average  efficiency  as 
ol  per  cent. 

Rotaries. — Practically  same  condition  as  to  operation  at 
load  anil  over  ami  under  loads,  but  somewhat  longer  times; 
two  in  either  power  house  or  sub-station,  and  one  in  the 
other  location,  and  therefore  a  longer  period  of  light  load. 
Consider  as  average  efficiency  under  these  conditions  (jt 
per  cent. 

Transformers. — Transmit  one-half  of  the  alternating- 
current  energy,  and  if  their  efficiency  is  taken  at  0,4  per 
cent,  their  effect  on  the  total  efficiency  will  be  iff  per  cent. 

Line. — The  efficiency  of  the  line  is  92  per  cent  when 
the  load  is  equal  to  the  rating  of  both  rotaries.  but  96  |>er 
cent  at  half  load.    If  it  is  taken  at  95  per  cent,  the  effect 
on  the  total  efficiency  would  be  07.5  per  cent. 
The  above  assumption  then  gives: 
Battery,  96  per  cent 
Generators.  <>i  per  cent. 
Rotaries.  0,1  jht  cent. 
Statics.  97  per  cent. 
Line.  <>7  per  cent. 

Total  efficiency.  74.7  per  cent ;  call  75  per  cent. 
From  an  inspection  ol  the  measurements  of  voltage  and 
current  at  the  car  it  is  probable  that  the  average  energy 
tOSStS  (not  voltage  losses!  do  not  exceed  25  per  cent:  volt- 
age losses.  20  per  cent.  On  this  basis  the  percentage  of 
energy  delivered  to  the  car  equals  75  per  cent  of  75  per 
cent,  or  56  per  cent. 

storage  battery 
Both  the  first  sub-station  in  the  power  house  at  Brook- 
ville.  and  the  second  one  on  the  line  at  Arcanum,  are 
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equipped  with  Chloride  accumulators.  This  equipment 
has  already  been  described  in  this  article. 

A  curve  taken  March  30,  1902.  at  the  Brookvillc  power 
house,  shows  that  the  rotary  load  did  not  vary  more  than 
some  50  amps  to  70  amps,  whereas  the  total  station  output 
varied  from  alxnit  40  amps  up  to  almost  650  amps.  The 
result  of  removing  these  fluctuations  from  the  rotaries  and 
generators  is  a  great  increase  in  the  economy  of  operation 
at  the  station.  Besides  improving  the  economy,  however, 
the  battery  serves  to  increase  the  capacity  of  the  station, 
in  that  the  average  load  may  be  increased  to  the  full  rating 
of  the  generators  and  rotaries,  leaving  the  fluctuating  load 
to  lie  carried  entirely  by  the  accumulators. 

Considerable  use  was  made  of  these  latteries  in  com- 
pleting the  road.  At  that  time  it  was  deemed  inadvisable  to 
operate  the  plant  continuously,  and  for  many  days  the 
work  car  was  operated  entirely  from  the  two  storage 
batteries. 

The  effect  of  the  batteries  in  increasing  the  capacity  of 
the  station  is  shown  by  the  following: 

The  operation  of  one  engine,  generator  and  one  rotary 
in  the  power  house  and  one  in  the  sub-station,  is  sufficient 
for  the  operation  of  four  passenger  cars  and  one  freight 
car.    One  generator  is.  as  stated.  250  kw :  each  rotary  is 


two- generator  plant,  without  batteries,  has  a  greater 
momentary  maximum  than  is  sufficient  for  doubling  the 
service.  This  is  not  intended  as  an  argument  in  favor  of 
latteries  for  all  plans  and  under  all  conditions,  but  merely 
a  statement,  by  the  engineers,  as  to  their  function  in  this 
case  and  their  effect  on  capacity. 

Engineering. — The  civil  engineering  was  in  charge  of 
C.  Larue,  assisted  by  E.  Carbaugh.  The  superintendent 
of  the  Dayton  &  Muncie,  J.  E.  Height,  is  a  trained  civil 
engineer,  and  co-operated  with  the  civil  engineers  men- 
tioned. The  architects  were  Peters,  Hums  &  Pretzingcr. 
of  Dayton.  Albert  Pretzinger  having  the  matter  especially 
in  charge.  The  mechanical  and  electrical  engineers 
E.  P.  Roberts  &  Co.,  of  Cleveland,  Ohio. 


New  Conduit  Work  of  the  Brussels  Tramway  Company 

The  city  of  Rrussels,  the  capital  of  Belgium,  which, 
with  its  many  suburbs,  has  a  population  of  over  half  a 
million  people,  has  always  been  most  prominent  as  a  tram- 
way center,  and  from  this  city  many  of  the  tramways 
throughout  Europe  and  even  Asia  and  Africa  arc  con- 


Curvc  No.  I,  rotary  output  in  direct  current,    Curve  No.  2,  -tation  output  in  direct  current.  Five-second 
day  a.  m.,  March  30,  tons 

DIAGRAM  SHOWING  OUTPUT  OF  ROTARY  AND  BROOKFIKLD  SUB-STATION  AND  BALANCtNG  EFFECT  OF  BATTERY 


100  kws,  and  the  latteries  are  400  amps  on  hourly  rating. 
Therefore,  the  momentary  load  permissible  w  ithout  exceed- 
ing the  rating  of  the  rotaries  is:  Two  rotaries,  rating  at 
154  amps,  308  ;  two  batteries  at  400  amps,  800;  total,  1 108. 
This  is  available  at  650  volts,  and  equals  720  kws.  To  ob- 
tain the  same  momentary  overload  without  batteries  would 
require  a  rotary  capacity,  taken  at  50  jht  cent  momentary 
overload,  equal  to  480  kws  rated,  and  generator  capacity, 
at  75  per  cent  efficiency,  between  alternating  current  and 
direct  current,  and  at  50  per  cent  over  rating  at  the  time 
of  such  momentary  overload,  equal  to  640  kws. 

(  it  course,  if  necessarv.  the  generator  and  rotaries 
operating  with  Storage  batteries  can  also  be  run  aliove 
rating  momentarily,  but  the  percentage  increase  is  compara- 
tively small,  because  of  the  preponderance  of  the  lattery. 

When  two  generators  are  in  use  the  difference  in  momen- 
tary capacity  is  less.  For  example,  with  tv.o  25;)-kv\  gen- 
erators, four  loo-kw  rotaries.  at  154  amps,  equals  616  amps, 
and  two  batteries  800  amps,  making  a  total  of  1410  amps, 
which,  at  650  volts,  equals  920  kws. 

The  two  rotaries,  previously  estimated,  it  480  kws  would 
give  at  50  per  cent  overload  720  kws.  and  four,  to  continue 
the  comparison,  1440  kws.  and  therefore  a  greater  momen- 
tary overload,  but  doubling  the  cars  not  only  doubles  the 
average,  and  this  the  doubling  of  generator  and  rotaries 
(with  latteries  !  provides  for,  and  doubling  the  cars  does 
not  double  the  momentary  maximum,  ami  therefore  the 


trolled.  At  the  present  time  there  are  some  ten  or  fifteen 
large  tramway  investment  companies  owning  tramways 
throughout  Europe,  whose  headquarters  arc  in  Brussels 
and  whose  stock  is  actively  quoted  on  the  Brussels  stock 
exchange.  The  city,  in  fact,  occupies  a  commanding  posi- 
tion in  the  tramway  world  second  to  no  other  city  in 
Europe.  In  this  respect  it  has  no  corrcspondance  with 
any  American  city  except  possibly  Philadelphia,  the  cap- 
italics  of  which  for  a  long  time,  and  even  at  the  present 
time,  have  given  special  attention  to  tramway  investments 
ail  over  America  and  control  many  of  the  larger  systems. 
The  number  of  tramway  syndicates  in  Brussels,  however, 
is  much  larger  than  in  Philadelphia,  and  their  operations 
;!r.-  not  confined  to  one  country,  but  they  are  ready  to  take 
up  enterprises  of  this  character  in  practically  every  country 
on  the  globe. 

This  is  one  reason  why  the  tramway  system  of  the  city  of 
Brussels  itself  is  of  peculiar  interest.  Another  is  that  tin- 
city,  which  is  an  exceedingly  attractive  one  and  contains 
many  fine  and  large  buildings,  is  located  on  the  side  of  a  bill 
on  which  the  grades  of  the  streets  vary  l>eiwecn  five  and 
fifteen  per  cent.  The  wholesale  business  district  is  located 
at  the  foot  of  the  hill.hut  the  principal  retail  business  shops 
and  office  buildings  are  on  the  sides  of  the  hill,  while  the 
finest  residential  portion  and  the  King's  palace,  and  a  nimi- 
ber  of  the  principal  hotels  are  at  the  to))  of  the  hill.  This 
makes  tramway  riding  almost  essential  to  a  large  number 
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of  residents  and  has  been  the  means  of  developing  a  large  by  the  Union  Eleklricitats-t  u-scllschaft,  both  rcpresenta- 

traffic.  lives  in  Europe  of  the  General  Electric  Company,  of  New 

Early  in  the  development  of  electric  traction  the  com-  York, 

pany  installed  the  trolley  system  on  some  of  its  suburban  The  power  for  operating  the  lines  is  supplied  from  a 
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FIG.  I — SECTIONS  SHOWING  STANDARD  CONDUIT  CONSTRUCTION  USED  IN  BRUSSELS 

lines,  and  in  1897  had  27  or  28  km  of  double  track  equipped  direct-current  station  containing  two  400-kw  machines, 

with  electricity.    The  greater  part  of  this  was  trolley  hut  two  250-kw  machines  and  five  100-kw  machines,  the  latter 

on  some  of  the  lines  within  the  center  of  the  city,  where  the  having  been  installed  at  the  time  of  the  establishment  of 

trolley  was  not  permitted,  a  conduit  was  employed.    The  the  first  electric  lines  in  1894.    In  spite  of  the  fact  that  the 

trolley  lines  were  installed   by  the   French   Thomson-  station  is  small  and  the  transmission  circuit  has  to  be  di- 

Houston  Company  while  the  conduit  lines  were  installed  vided  into  two  parts  for  use,  respectively,  on  the  conduit 
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and  the  trolley  lines,  the  economy  of  the  current  genera- 
tion has  been  very  satisfactory  and  the  consumption  of 
coal  per  kilowatt-hour  has  varied  between  1.7  kg  and  1.85 
kg  (3.74  lbs.  and  4.07  lbs.)  The  consumption  of  energy  per 
car-kilometer  is  about  575  watt-hours  on  the  conduit  lines 
and  850  watt-hours  on  the  trolley  lines.  The  greater  power 
required  OH  the  trolley  lines  is  due  to  the  steeper  grades 
which  are  encountered. 

As  a  result  of  the  successful  operation  of  this  electric  sys- 
tem, the  company  decided  recently  to  change  over  some  of 
the  few  remaining  horse-car  lines  to  electric  power,  and  as 
it  was  not  possible  to  secure  the  right  to  install  a  trolley 
on  this  section,  the  conduit  was  adopted,  The  work  is  now 
being  carried  forward  under  the  direction  of  Mr.  d'Hoop. 
chief  engineer,  and  Messrs.  Pedriali,  Lechat  and  Dttgniolle, 
engineers,  and  is  now  approaching  completion. 

The  condttit  is  laid  under  one  of  the  rails  instead  of  be- 
tween the  rails,  as  in  America.  This  system  was  adopted  be- 
cause the  authorities  were  not  willing  that  the  center  con- 
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The  original  conduit  was  02  cm  (244  ins.)  from  the 
top  of  the  pavement;  the  slot  was  30  mm  in  width,  and  the 
slot  rails  were  of  the  Harrmann  type,  each  weighing  6  kg 
per  meter  ( 12  lbs.  per  yard ).  The  latest  conduit  is  slightly 
deeper,  i.  <•.,  634  mm  (25  ins.).  The  yokes,  which  arc  1 
meter  apart,  weigh  yo  kg  (  i<)8  lbs.)  each.  The  conductor 
rails  are  of  iron,  originally  weighed  y.3  kg  per  meter  1 18.6 
lbs.  per  yard),  and  were  10  meters  in  length.  The  new 
conductor  rails  are  10  kg.  (20  lbs.  per  yard)  in  weight  and 
15  meters  in  length.  They  are  supported  by  insulators 
every  5  meters 

The  insulators  are  not  made  up  of  porcelain  as  in  this 
country,  but  are  of  hard  rubber,  moulded  around  an  iron 
Stud  So  far  this  insulation  has  proved  very  satisfactory, 
ln  ing  much  less  breakable  than  porcelain  and  seeming  to 
retain  its  insulating  pro|>ertics.  The  use  of  these  insulators 
has  made  it  much  easier  to  align  the  conductors,  as  the 
insulators  are  not  rigid 

The  contact  device,  or  plow,  differs  radically  from  those 
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FUi.  ».— SECTION  OF  CONDUIT  AT  A  MANHOLE 


duit  should  be  used,  on  the  ground  that  it  introduced  too 
much  iron  in  the  streets.  The  side  conduit,  as  is  well 
known,  is  employed  quite  extensively  in  a  number  of  cities, 
including  Vienna  and  Budapest.  While  cheaper  to  con- 
struct, in  that  it  does  not  require  so  much  excavation,  the 
System  has  certain  disadvantages,  the  principal  ones  being 
that  the  switches  are  quite  complicated,  anil  the  slot  open- 
ing must  be  considerable,  especially  at  the  switches.  The 
width  of  the  slot  opening  in  Brussels  at  the  switches  is  45 
mm(  1 J  ins. I.  At  first  these  openings  caused  a  number  of  ac- 
cidents, as  the  wheels  of  light  vehicles  and  of  bicycles  were 
caught  in  them  and  sometimes  slipped  through  them.  These 
troubles  have  about  disappeared,  however,  as  the  public 
generally  has  learned  to  avoid  driving  over  these  places. 
Considerable  trouble  is  also  found  in  the  accidental  move- 
ment of  the  switch  tongues  by  vehicles  passing  over  them, 
but  a  switchman  is  now  employed  to  keep  them  in  position 
as  well  as  to  prevent  carriages  from  passing  over  them. 
The  company  re|»>rts  that  the  additional  supervision  re- 
quired for  the  conduit  system  over  the  trolley  system  con- 
sists of  a  force  of  eleven  men  for  each  2  km  of  single  track. 
This  is  made  up  as  follows  :  The  chief  inspector:  6  cleaners, 
including  1  car  driver:  2  ordinary  day  ins|>ectors  and  2 
night  inspectors. 


used  in  America  in  four  respects.  In  the  first  place  the 
plow  is  arranged  to  be  lifted  from  the  conduit  by  means 
of  a  small  winch  on  the  car.  This  is  necessary  because 
the  through  cars  will  be  run  partly  on  the  trolley  system 
and  partly  on  the  conduit  system,  and  a  serious  delay  in 
the  change  would  vitally  affect  the  desirability  of  ihc 
service.  The  second  point  of  difference  is  that  the  contact 
shoes  instead  of  being  pressed  out  horizontally,  as  in  the 
New  York  and  Washington  plows,  are  mounted  on  a  short 
lever  and  swing  out  vertically  in  the  arc  of  a  circle.  In 
ibis  respect  the  shoes  are  similar  to  those  of  the  plows 
used  in  Vienna  and  Budapest,  except  that  the  latter  arc 
hinged  from  above  and  swing  around  an  arc  of  about  45 
(legs.,  while  the  Brussels  slims  swing  around  an  arc  of 
about  135  degs.  The  third  point  of  difference  lies  in  the 
fact  that  the  jwisitive  and  negative  contacts  are  supported 
on  separate  shanks  instead  of  licing  opposite  each  other,  as 
in  the  American  installations  and  in  the  Siemens  &  Ilalske 
1  ..i.|s  in  Budapest  and  Vienna  mentioned  above.  This 
u  as  done  to  avoid  any  dangerous  short  circuits  between  the 
leads,  and  in  practice  has  seemed  to  work  very  satisfac- 
torily. The  fourth  difference  is  that  the  rubbing  surface 
of  the  contact  is  on  top  of  the  contact  rail  instead  of  on 
the  side  as  in  all  the  other  conduit  systems.    This  makes 
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11  necessary  to  have  the  joints  of  the  contact  rafli  well 
aligned,  as  any  deviation  would  be  apt  to  tear  off  the 
shoe.  Xo  serious  difficulty,  however,  has  been  experienced 
in  this  way.  The  expansion  and  contraction  is  taken  up  in 
the  crossing  where  the  conductor  rails  arc  bolted  to  the 
insulators  through  oval  bolt  holes. 

At  these  crossings,  the  conductors  are  necessarily  in- 
terrupted and  the  car  passes  over  the  break  by  momentum. 
To  allow  the  shoe  to  rise  again  to  the  level  of  the  conduc- 
tor, the  free  ends  of  the  conductor  bars  are  furnished  with 
inclined  planes  in  the  form  of  horns,  as  illustrated  in  Fig. 
4.  These  pieces  originally  gave  considerable  trouble;  they 
were  first  made  of  soft  wood,  but  under  the  repeated  shocks 
of  the  trolley  shoe  the  wood  wore  rapidly  away  and  the 
shoes  caught  in  the  hollow  thus  formed.  The  experiment 
was  then  made  of  covering  the  surface  of  these  inclined 
planes  with  porcelain,  but  this  broke  after  a  short  time 
owing  to  the  pounding  of  the  shoes.  V  arious  types  of  hard 
woods,  such  as  box,  were  then  tried,  but  did  not  give  en- 
tirely satisfactory  results  until  experiments  were  made 
with  elm.  in  which  the  grain  of  the  wood  was  an  angle 
with  the  direction  of  the  movement  of  the  sh«>es.  The 
latter,  then,  in  passing  over  the  wood  rubbed  against  the 
fibre  in  a  different  way.  In  spite  of  this  precaution,  the 
cars  have  to  pass  over  the  switches  at  a  moderate  speed. 

The  plow  itself,  as  illustrated  in  Fig.  3.  consists  of  two 
pieces  of  sheet  steel  separated  by  a  filling  piece  of  bronze 
in  which  the  insulated  conductor  is  held.  The  lower  part 
of  the  contact  shoe,  which  is  of  ordinary  cast  iron,  is 
hinged  at  its  upper  end  and  is  held  by  a  spring  in  the  posi- 
tion shown  as  O  A  in  Fig  6.  Xo  part  of  the  plow  has  a 
greater  width  than  36  mm.  so  that  the  plow  can  be  lowered 
or  raised  from  the  conduit  at  any  point  in  the  track.  When 
the  plow  is  lowered,  the  shoe  lever  first  swings  around  to 


The  plows  are  also  fitted  with  chafe  plates  of  hard  steel 
t<-  take  up  the  wear  against  the  slot  rails.  The  time  re- 
quired to  make  the  change  from  a  trolley  to  a  conduit  line 
or  vice  versa  docs  not  require  more  than  15  to  20  seconds. 
A  special  switch,  which  is  attached  to  the  controller, 
changes  the  connections  from  the  trolley  pole  to  the  con- 
duit. 

The  company  has  tried  flexible  current  leads  between 
the  shank  of  the  plow  and 
the  main  car  cable,  but  found 
that  these  arc  subject  to  con- 
siderable deterioration.  The 
device  was  finally  adopted 
which  is  illustrated  in  the  side 
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4.-HORNS  AT  END  OF 
CONTACT  BARS 


RIG.  6. — DIAGRAM  SHOW- 
ING MOVEMENT  OF 
CONTACT  SHOE 


elevation  of  the  plow,  and  which  consists  of  a  sort  of  la*y 
tongs  made  of  strips  of  copper.  The  same  engraving 
shows  the  method  of  raising  and  lowering  the  plows  me- 
chanically by  means  of  a  steel  cable  wound  around  a 
winch. 

The  insulation  of  the  conductors  in  the  conduit  is  in 
general  satisfactory  and  varies  from  4000  to  400.000  ohms 
per  km.  depending  upon  the  humidity.  The  principal  cause 
of  the  breaking  down  of  insulation  is  the  mud  and  street 


FIG  5  -SIDE  ELEVATION,  CROSS  SECTION  AND  PLAN  OF  PLOW 


the  position  O  B  and  then  to  0  D.  When  it  is  removed 
from  the  conduit,  it  takes  the  position  0  C.  When  it  is 
taking  current  from  the  conductor-bar  it  is  in  the  position 
0  D.  After  a  number  of  experiments,  the  form  of  a 
spatulc  which  could  be  replaced  and  used  on  both  sides 
was  adopted.  The  shoes  last  from  three  to  four  weeks  and 
cost  about  18  centimes,  so  that  the  cost  of  replacement  is 
insignificant. 


refuse,  which  are  washed  into  the  conduit  and  upon  the  in- 
sulators in  the  case  of  a  heavy  rain.  The  company  has  found 
it  advisable  to  wash  off  the  insulators  from  time  to  time 
as  the  insulation  of  the  positive  conductor  tends  to  increase, 
and  that  of  the  negative  conductor  to  grow  less,  due  to  elec- 
trolytic action.  For  the  same  reason  the  sections  are 
1  hanged  over  from  one  side  to  the  other  at  the  switch- 
board of  the  power  station. 
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scried  in  the  slot  between  the  power  station  and  the  fault, 
but  is  not  affected  if  the  coil  is  placed  in  the  slot  beyond 
the  short  circuit.  The  coil  and  telephone  weigh  only  about 
I  km  lbs.),  and  yet  a  fault  can  be  determined  within 
a  meter.  All  the  conduit  installations  have  been  carried  oui 
by  the  French  Thomson-Houston  Company  and  by  the 
I'nion  Elekiricitats-Gesellschafl. 

Reference  has  already  been  made  to  the  present  direct- 
current  station  of  the  Brussels  Tramways  Company.  The 
demand  for  power  and  the  extension  of  its  lines  has  led 
the  company  to  draw  up  plans  for  a  new  large  station, 
which  is  now  under  construction,  and  which  will  have  a 
capacity  of  10,500  kw.  The  station,  the  plans  of  which  are 
presented  herewith,  will  contain  seven  units  of  1500  kw. 
The  engines  will  he  crass-compound  and  built  by  Van 
der  Kerckhove,  of  Ghent.  The  alternators  will  be  sup- 
plied by  the  Union  Elcktricitats-Gescllschaft  and  will  gen- 
erate current  at  6600  volts  and  25  cycles  |>er  second.  The 
boilers  will  be  supplied  by  the  Babcock  &  Wilcox  Company, 
and  superheaters  will  be  used  for  supplying  steam  to  the 
engines  at  a  temperature  of  330  degs.  C.  The  tramway 
company  has  guarantees  of  an  ihp-hour  on  4.75  kg  (1045 
lbs.)  of  steam. 

There  will  be  three  sub-stations;   one  containing  five 


The  switchboard  is  equipped  with  the  usual  earth  indica- 
tor, consisting  of  two  banks  of  lamps  connected  to  the  two 
conductors  of  the  underground  system  and  joined  at  the 
center  to  earth.  This  shows  in  a  visual  way  the  approxi- 
mate insulation  between  the  conductors  and  the  earth. 
Short  circuits,  however,  are  not  unknown,  and  as  it  is  dim- 
cult  to  locate  them  in  the  ordinary  way,  owing  to  the  fact 


FIG  7.— METHOD  OF  TfcSTING  FOR  GROUNDS 


that  the  conductors  themselves  are  enclosed  within  the 
conduit,  a  special  device  for  this  pur|x>se,  devised  by  I'rof. 
Eric  Gerard,  is  employed.  This  method,  which  must  be  em- 
ployed when  there  is  no  load  on  the  section,  consists  in 
first  connecting  to  earth  at  the  power  station,  through  a  re- 
sistance, the  end  of  the  conductor  bar  on  which  the  short 
circuit  does  not  exist.  A  make  and  break  contact  device, 
similar  to  that  shown  in  Fig.  7,  is  then  connected  to  both 
conductors.    This  current,  of  course,  starting,  say,  from 
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HO.  8  — PLAN  AND  SECTION  OF  NEW  POWER  STATION,  BRUSSELS 


the  power  station,  follows  the  short  circuited  conductor  up 
to  the  point  where  the  short  circuit  exists,  then  passes  into 
the  earth  and  returns  through  the  earth  connection  of  the 
good  conductor  to  the  power  station.  An  inspector  is  then 
sent  along  the  route  with  a  triangular  induction  coil  about 
60  cm  (2  ft.)  in  height  and  including  a  telephone  receiver 
in  its  circuit.  This  can  be  slipped  through  the  slot  be- 
tween the  conductor  rails.  The  make  and  break  circuit  will 
then  produce  a  noise  in  the  telephone  when  the  coil  is  in- 


rotary  converters  of  550  kw  each,  and  two,  each  contain- 
ing three  rotary  converters  of  the  same  size.  Both  power 
station  and  sub-station  wilt  be  equipped  with  a  storage 
lwttery  and  the  present  station  will  Ik  used  as  one  of  the 
sub- stations. 

The  president  of  the  Tramways  Bruxellois,  which  now 
controls  the  Brussels  system,  is  Leon  Janssen,  who  is  also 
president  of  the  International  Tramways  Association  of 

Europe. 


Google 


September  6,  1902.] 


STREET  RAILWAY  JOURNAL. 


333 


BY  W.  E.  HARRINGTON 

There  are  various  systems  of  discipline  in  practice,  of 
which  the  Brown  system  is  the  best  known.  All  have  for 
their  purpose  the  advancement  of  those  employees  to  the 
most  desirable  positions  who  by  good  work  and  steady 
service  have  shown  that  they  have  the  welfare  of  the  com- 
pany at  heart.  In  some  systems  employees  are  discharged 
for  failing  to  comply  with  rules  and  regulations,  the  men 
remaining  in  employ  being  advanced  to  the  position  pre- 
viously held  by  the  discharged  men.  The  disadvantage  in 
such  a  system  is  that  frequently  employees  who  should  be 
disciplined  in  some  way  or  other  do  not  lose  their  position 
on  the  seniority  list.  The  result  of  this  is  that  men  who  by 
faithful  service  should  receive  some  consideration  for  such 
service  remain  for  a  long  time  in  a  position  which  docs  not 
properly  reward  them  for  their  good  service. 

In  other  systems,  where  the  promotion  plan  is  followed, 
men  are  frequently  advanced  for  good  service  rendered  in 
such  a  way  that  a  feeling  of  bitterness  is  engendered  in  the 
breasts  of  other  men  who  have  not  been  advanced,  as  it  is 
a  well-known  fact  that  employees  are  very  jealous  of  their 
position  and  standing.  To  follow  the  promotion  plan 
great  care  has  to  be  observed  in  awarding  promotions,  and 
it  is  very  easy,  owing  to  the  multitudinous  cases  that  arise 
in  street  railway  practice,  to  advance  men  unjustly  over 
the  heads  of  their  fellow  employees. 

In  the  system  where  merits  and  demerits  are  employed 
the  same  objections  apply  as  is  shown  in  the  promotion 
system,  as  it  is  exceedingly  difficult  properly  to  apply 
merits,  and  whatever  practice  be  followed  for  crediting  a 
man  with  a  given  number  of  merits,  difficulty  is  expe- 
rienced in  deciding  the  number  of  merits  to  be  given  for 
each  case  of  good  service.  In  the  strict  application  of  this 
system,  as  long  as  a  man's  standing  on  the  seniority  list  is 
not  affected,  he  does  not  seem  to  care  whether  he  has 
60  or  200  merits  or  demerits. 

It  has  been  noticed  among  street  railway  managers  and, 
in  fact,  in  all  industrial  operations  where  large  numbers  of 
men  are  employed,  that  great  jealousy  exists  on  the  part 
of  the  men  as  to  their  standing. 

It  suggests  itself  to  the  writer,  after  trying  various  meth- 
ods of  discipline,  to  take  advantage  of  this  latter  feature, and 
on  April  t,  1901,  the  demotion  system  was  put  into  effect. 
After  eighteen  months'  operation  the  following  interesting 
results  have  been  obtained.  Trior  to  the  adoption  of  the 
system  great  trouble  was  occasioned  on  the  part  of  em- 
ployee* missing  roll  calls.  There  were  related  cases  where 
men  would  miss  the  roll  call  a  number  of  times.  Taking 
figures  at  random  from  out  files  during  a  month,  these 
offenses  will  run,  at  the  time  referred  to,  from  nine  to  sev- 
enteen times  for  individual  employees.  After  the  change, 
the  greatest  number  of  times  any  one  employee  missed  in 
a  month  has  not  exceeded  six. 

It  is  proper  here  to  describe  the  essential  features  of  the 
demotion  system.  The  general  rules  of  the  despatching 
of  conductors  and  motormen  are  outlined  below  in  the 
appendix  Part  first  relates  to  regular  men,  and  part  sec- 
ond to  extra  men.  In  addition  to  the  credits  and  demerits 
mentioned  in  the  appendix,  conductors  and  motormen  are 
demoted  by  the  general  manager  one  or  more  points  on  the 
seniority  list,  as  may  be  deemed  advisabte.  In  cases  of 
petty  irregularities  and  violation  of  rules,  for  instance,  a 
conductor  may  be  demoted  five  points  for  permitting 
smoking  on  his  car,  or  the  motorman  may  be  demoted  five 
points  for  starting  car  without  receiving  signal  from  con- 
ductor. 


It  has  been  noticed  since  the  adoption  of  the  system  that 
men  who  have  been  in  the  employ  of  the  company  for 
years,  and  have  been  careless  and  negligent  of  their  duties, 
have  been  demoted  gradually  until  they  have  reached 
points  well  down  on  the  seniority  list.  In  looking  over  the 
files  of  the  eighteen  months  in  which  the  system  has  been  in 
force,  there  are  men  who  have  been  demoted  as  high  as 
forty-three  points  and  one  thirty-seven  points,  and  several, 
respectively,  27  points,  26  points  and  22  points.  This,  as 
can  be  readily  seen,  throws  those  men  who  have  been 
rendering  faithful  services,  by  the  inverse  process,  in  ad- 
vance; that  is,  it  has  promoted  them  on  the  list. 

It  is  an  interesting  fact  to  note  in  looking  over  the  files, 
as  an  instance,  a  conductor  who  entered  the  employ  of  the 
company  in  1891  is  on  the  straight  day  mn  and  is  below 
men  on  the  seniority  list  who  entered  the  employ  of  the 
company  in  1896.  This  is  the  best  class  of  runs  at  the 
disposal  of  the  company.  In  the  straight  from  noon  runs 
it  is  interesting  to  note  that  men  entering  the  employ  of 
the  company  in  1901  are  ahead  of  men  who  had  entered  in 
1900.  In  the  swing  runs,  men  who  entered  in  1902  are 
ahead  of  men  entering  in  1901.  On  the  extra  list  men  who 
were  employed  in  June,  1902,  arc  ahead  of  men  entering 
in  May.    The  above  applies  to  conductors. 

The  motorman  list  also  shows  quite  a  fluctuation,  but 
does  not  work  as  rapidly  as  the  conductor  list.  We  find, 
however,  under  the  operation  of  this  system,  cases  of  men 
who  arc  above  other  men  who  have  been  in  the  employ  of 
the  company  for  two  or  three  years  longer. 

It  took  the  first  year  for  the  employees  to  realize  the  full 
significance  of  the  demotion  system.  During  the  last  six 
months  it  has  been  found  that  the  men  exercise  the  greatest 
amount  of  care  in  order  not  to  come  under  the  ruling  of  the 
demotion  system,  and  wherever  they  can,  by  explanation, 
they  will  endeavor  to  have  the  points  removed. 

It  has  been  found  that  by  posting  on  the  bulletin  board 
in  the  car  house  the  names  of  those  men  who  have  been 
reported  for  irregularities  that  they  will  be  demoted  one  or 
more  points  if  the  irregularity  be  not  explained  on  or  be- 
fore a  set  date,  that  they  take  special  pains  to  meet  the 
general  manager  to  dear  their  record,  giving  the  general 
manager  an  opportunity  to  get  in  better  touch  with  his 
men  and  enabling  him  to  exercise  judgment  in  enforcing 
the  discipline. 

The  writer  has  noticed  in  many  instances  that  a  man  who 
has  reached  a  point  in  his  demotions  where  the  exercise 
of  discipline  would  throw  him,  for  instance,  from  a  straight 
from  noon  run  to  a  swing  mn,  will  often,  even  while  ad- 
mitting his  fault,  request  that  he  l>e  given  one  or  more 
weeks'  suspension,  or  that  he  be  placed  for  one  or  more 
weeks  at  the  bottom  of  the  extra  list,  rather  than  be  de- 
moted. 

Under  this  system  any  employee  by  good,  conscientious 
service  can  advance  to  the  better  runs  at  the  sacrifice  of 
less  capable  men,  and  it  has  been  found  that  the  men  ap- 
prove the  plan  and  appreciate  the  reward  for  faithful 
service. 

This  system  permits  the  gradual  weeding  out  of  such 
men  as  arc  undesirable,  by  a  natural  process  of  the  "sur- 
vival of  the  fittest." 

The  following  facts  are  noticeable  in  the  operation  of 
this  method  of  discipline: 

Men  have  a  general  knowledge  of  how  the  list  stands, 
and  w  hen  someone  ahead  of  them  misses  they  will  look  at 
the  rack  and  see  if  their  name  has  been  advanced.  The/ 
do  not  talk  much  about  it  or  seem  glad  that  someone  else 
has  been  set  back,  but  regard  an  advance  as  a  reward  for 
good  service.  The  man  missing  says  very  little  about  it. 
usually  being  a  person  who  docs  not  seem  to  care  much  for 
discipline.  The  majority  of  men  missing  roll  calls  seems  to 
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consist  nf  young,  single  nun  who  do  not  take  the  neces- 
sary rest  when  they  should. 

It  is  noteworthy  that  in  many  cases  when  an  employee 
realizes  that  he  is  gradually  going  down  on  the  list  he 
wakens  up,  and  from  that  time  on  becomes  a  more  efficient 
employee. 

In  conclusion,  prior  to  the  adoption  of  the  demotion 
system  the  percentage  of  men  missing  roll  calls  to  the  total 
number  of  men  employed  averaged  monthly  42  per  cent. 
After  the  adoption  01  the  demotion  system  for  the  last  six 
months  has  averaged  26  per  cent. 

The  following  is  a  copy  of  the  rules  of  the  Camden  & 
Suburban  Company,  referred  to  aI>ove.  and  is  descriptive 
of  the  system: 

uoouia  Mrs 

(l)  In  case  a  regular  nun  wishes  In  be  excused  from  duly  he 
should  ask  the  day  before,  and.  if  excused,  rack  runs  will  1h-  marked 
up  from  top  of  extra  list  (as  it  stand*  on  llie  next  day)  in  the 
order  of  the  repnrlinic  time  of  the  runs  to  l>c  tilled. 

(j)  A  regular  man  mils!  report  ten  minute*  before  it  is  time 
for  his  car  to  leave  the  car  house.  Pof  failing  to  report,  either  in 
per «m  or  by  message  for  car.  the  first  time  in  a  monih  he  will  lie 
demoted  one  point  and  given  one  day  for  each  hour  or  fraction  of 
an  hour  missed  and  he  will  hare  to  report  at  each  succeeding  roll 
call,  and  in  that  time  to  receive  work  only  after  all  men  on  extra 
list  have  been  assigned. 

Any  employee  having  a  clear  record  for  the  previous  two  months 
will  be  relieved  from  demotion  for  the  first  failure  to  report  in  ■ 
month. 

The  second  time  in  a  month  a  rim  is  missed  be  will  be  denoted 
two  points  and  given  one  day  for  each  hour  or  fraction  of  an  hour 
missed,  and  he  will  have  10  report  at  each  succeeding  roll  call,  and 
in  lhat  lime  to  receive  work  only  after  all  men  on  the  extra  list 
hat  c  been  assigned. 

The  third  time  in  a  month  a  run  is  missed  he  will  be  demoted 
three  points  and  given  one  day  for  each  hour  or  fraction  of  hour 
missed,  and  will  have  to  retiort  at  each  succeeding  roll  call,  and  in 
that  lime  to  receive  work  only  after  all  men  on  extra  list  have 
been  assigned. 

The  fourth  nine  in  a  month  a  run  is  missed  he  will  have  to  re- 
port to  general  manager 

All  the  above  rulings  subject  to  appeal  to  the  general  manager 

t.tl  No  extras  arc  carried  to  relieve  men  who  may  miss  (heir 
second  car.  as  at  dinner,  supper  or  swing  lime.  In  such  cases  the 
early  men  will  he  demoted  lo  the  bottom  of  lale  runs,  the  late  man 
will  be  demoted  lo  the  bottom  of  swing  runs,  and  the  swing  BUM 
10  night  car  The  night  Cat  mail  will  lie  demoted  to  tripper  runs 
and  the  Iripper  man  demoted  lo  extra  list  In  case  of  an  extra, 
he  will  be  demoted  from  his  position  on  the  extra  list,  three  (.1) 
IKiints. 

(4)  The  slate  will  be  put  out  daily  al  a  regular  lime  suitable  lo 
the  requirement)  o!  the  depot,  after  which  no  one  will  he  excused 
without  reporting 

(5)  A  regular  man  asking  off  sick  must  lose  two  days  work  anil 
must  report  at  depot  the  day  Iwfore  he  lakes  hi»  car. 

Telephonic  or  telegraphic  messages  or  tellers  sent  hv  mail  or  by 
employees  will  not  be  accepted  as  requests  for  leave  of  absence 
due  lo  siekness  or  other  cause*. 

The  only  recognized  forms  of  request  will  be  bv  leper  brought 
to  car  house  by  some  person  not  an  employee  or  made  personally 
at  the  car  house,  not  later  than  ten  minutes  before  the  allotted  re- 
porting time. 

Requests  will  be  accepted  only  at  car  house. 

Employees  not  complying  with  the  alnive  will  lie  placed  at  bot- 
tom of  extra  list  one  day  for  each  hour  or  fraction  thereof  for 
failing  lo  report  as  almvc  provided 

(6)  No  regular  man  is  excused  from  work  after  taking  bis  car, 
unless  be  is  sick  or  disabled.    He  must  work  run  out. 

(7)  Changes  on  account  of  vacancies  will  be  made  from  first  to 
tenth  day  of  each  month,  unless  in  ease  of  a  rim  lieuig  vacant  three 
<i)  days  or  more:  in  that  event  it  will  he  filled  by  the  oldest  extra 
not  otherwise  engaged,  until  such  time  as  he  may  he  called  for 
regular  position,  or  the  man  to  whom  it  belongs  returns. 

(ft)  Promotions  on  account  of  discharge,  etc.,  are  made  from 
extra  list  to  trip|>er  runs,  from  tripper  runs  to  night  car.  from 
night  car  to  swing  rims,  from  swing  run*  to  straight  from  mxm 
runs,  from  straight  from  noon  rnn>  to  straight  day  runs. 
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EXTRA  IIF.N 

On  and  after  Monday.  April  I.  iqoi,  extra  men  will  report  as 
follows  (at  car  bouse  for  morning  work)  : 

(1)  After  the  noon  roll  call  at  the  ferry  the  list  is  telephoned 
to  the  car  house  and  despatches  books  off  the  regular  men  lor  the 
next  day,  the  first  extra  men  liooked  up  for  regular  runs  are  those 
working  tripper  runs,  then  come  those  who  did  not  get  work  at 
noon,  In  event  a  nun  who  ilid  not  gel  work  at  noon  should  get  a 
six-hour  run  at  night  roll  call  he  will  be  expected  to  take  run  he 
is  Invoked  up  for  the  next  morning,  in  event  he  is  not  booked  up 
he  will  not  have  lo  report  until  10:59  next  day. 

(1)  Instead  of  extra  nun  reporting  at  4:30  a.  nv,  a  limited  num- 
ber of  men  will  he  delegated  to  report  at  4:30,  5,  5:30  and  5:55 
a.  m. 

On  arrival  at  car  house  each  man  will  report  to  despatcher  giv- 
ing name  and  lime  of  report. 

(j)  For  failing  to  report  as  scheduled,  the  following  rubs  « ill 
lie  strictly  enforced  : 

First. — The  first  report  missed  in  a  month  will  tie  demoted  one 
point  on  the  exlra  list  and  must  stand  on  bottom  of  extra  list  one 
day  for  each  hour  or  fraction  of  an  hour  lale. 

Second  —The  second  report  missed  in  a  month  will  Ik-  demoted 
two  points  on  the  extra  list  and  must  stand  on  bottom  of  extra 
list  one  day  for  each  hour  or  fraction  of  an  hour  late 

Third, — The  third  report  missed  m  a  month  will  be  demoted 
three  points  on  the  extra  list  and  must  stand  on  bottom  of  exlra 
list  one  day  for  each  hour  or  fraction  of  an  hour  lale 

Fourth. —  I  he  fourth  roll  call  missed  in  a  month  will  haw  to 
leporl  to  general  manager. 

All  the  above  rulings  -object  to  appeal  to  the  general  manager 

Any  employee  having  a  clear  record  for  the  previous  two  months 
will  be  relieved  from  demotion  for  the  first  failure  to  report  in  a 

month 

(4)  Exlra  men  not  otherwise  excused  from  mornirg  work  will 
report  as  above. 

Extra  men  not  reporting  and  -ending  note  that  they  are  sick 
must  take  two  days  on  bottom  of  exlra  list  and  must  report  at 
car  house  the  day  before  taking  place  "n  list. 

(5)  Extra  men  taking  straight  from  noon  runs  arc  not  required 
to  report  until  to  ;£0  report  next  day.  if  extra  man  iias  a  noon  run 
for  more  than  one  day.  he  must  report  ten  minutes  In-fore  it  is 
time  for  the  car  to  go  out,  Subject  to  Rule  Third,  Section  1st. 
id,  ,td  and  4th. 

Telephonic  or  telegraphic  messages  or  letters  sent  by  mail  or  by 
employees  will  not  Ik-  accepted  »«  requests  for  leave  of  absence 
due  to  sickness  or  other  causes. 

Th«  only  recognized  forms  of  request  will  lie  by  letter  brought 
to  car  house  by  some  person  not  an  employee  or  made  personally 
at  the  ear  house,  not  later  than  ten  minutes  before  the  allotted 

reporting  time 

Requests  will  he  accepted  only  at  car  house. 

Employee*  not  complying  with  the  above  will  be  placed  at  bot- 
tom of  exlra  list  one  day  for  each  hour  or  fraction  thereof  for 
failing  to  report  as  above  provided. 

(6)  Kxlra  man  taking  .ix-honr  rim  at  night  is  not  required  to 
report  at  early  rc|iort  next  day.  except  he  ts  hooked  up  for  a  run. 
then  be  must  report  ten  minutes  Wore  car  is  due  lo  leave  car 
house.    Subject  10  Rule  Third.  Section  1st.  id.  jd  and  4th 

(7)  Extra  men  will  take  runs  as  booked  and  hold  until  regular 
man  returns     Subject  to  provision.  Rule  7.  regular  men 

(8)  Early  morning  roll  call  at  car  house.  See  rule  t  second) 
extra  men.  Noon  roll  call  is  made  al  the  ferry  10.59  a.  111.  daily; 
10:50  a.  m.  Sunday. 

Night  roll  call  is  made  at  llie  ferry  J  p  m.  /laily ;  4:50  p.  m. 
Sunday : 

(<>>  After  the  noon  runs  are  given  out.  all  men  not  excused  will 
re|Kirt  at  car  house,  subject  to  Rule  2,  extra  men.  IXspalchcr 
will  appoint  five  or  more  men.  as  may  be  required,  on  extra  list 
not  working,  to  report  al  Federal  Street  ferrv  s  o'clock  p.  m  roll 
call. 

(lo>  An  extra  man  relieving  a  sick  man  for  par!  of  a  run  will 
be  entitled  to  such  run  until  regular  man  returns  Subject  to  Rule 
7.  regular  men 

III)  Kxlra  men  who  have  In-en  excused  ironi  work  will  he 
turned  down  on  list  same  as  if  they  had  been  called  for  a  car 

fli)  Men  appointed  for  roll  calls  „r  reports  will  not  Ik-  excused 
for  failing  to  report. 

(ij)  Extra  men  holding  straight  day  runs,  not  scheduled  for 
Sunday  woik,  must  report  at  depot  Sunday  morning  las  per  Rule 
2.  exlra  men). 

(Signed)    The  Camoek  &  Srafnavs;  RAILWAY  Conr.\.\iv. 

W,  E  Harrington.  General  Manager 
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Instruction  for  Street  Railway  Employees 


The  (juration  of  securing  competent  men  to  operate  their  street 
railway  lines  is  often  a  perplexing  one,  and  it  is  constantly  con- 
fronting the  manager.  A  certain  amount  of  training  is  required 
tor  nearly  all  positions  in  street  railway  operation,  and.  while  MOM 
•  d  these  may  be  filled  satisfactorily  after  a  little  coaching,  it  is 
now  generally  recognized  that  a  regular  course  of  instruction  under 
competent  teachers  is  of  great  assistance.  .V  they  become  familiar 
with  the  construction  and  operation  of  the  apparatus,  it  is  found 
that  their  interest  in  the  work  increases  and  Correspondingly  better 
results  are  secured.  Many  of  the  large  companies  have  met  this 
demand  by  establishing  departments  of  instruction,  and  in  some 
of  the  articles  descriptive  of  large  street  railway  systems  which 
have  appeared  in  the  Street  Railway  JOURNAL,  during  the  last 
year,  attention  has  been  called  to  these  training  schools  main- 
tained for  the  instruction  of  employees.  In  the  case  of  motormcn. 
for  instance,  the  notice  b  coached  until  he  acquires  a  certain  pro- 
ficiency, and  "runs  extras"  until  familiar  with  lr.-  duties.  It  is 
found  that  men  who  have  the  advantage  of  such  training  may  lie 
entrusted,  with  cars  much  earlier  than  others,  and.  other  things 
being  equal,  they  become  much  better  molormcn  than  those  who 
have  not  had  special  training. 

This  fact  has  encouraged  the  belief  that  the  special  training  of 
employees  in  other  departments  connected  with  the  operation  ami 
maintenance  of  the  system  would  effect  still  further  reduction  of 
expenses.  Thus,  a  trackman  having  practical  training  011  the  rail 
jects  of  bonding  and  track  returns,  a  ear-shop  employee  thor- 
oughly conversant  with  the  operation  and  proper  installation  of 
all  types  of  car  appliances,  a  pitman  who  fully  understood  the  con- 
struction and  underlying  principles  of  motors,  air  brakes  and  trucks, 
and  a  dynamo  tender  with  sufficient  experience  to  install,  operate, 
and  repair  any  railway  generator,  would  not  only  increase  the  ef- 
ficiency of  the  service,  but  would  also  effect  a  saving  in  the  main- 
tenance and  repair  accounts. 

Admitting  its  need,  or  great  desirability,  how  can  Iwtter  and 
more  specialized  practical  training  lie  most  readily  brought  about  ? 
For  large  companies  10  extend  their  educational  systems  to  include 
all  elates  of  employees  would  entail  enormous  expense,  and  nccc* 
sitatc  the  formation  of  a  corps  of  instructors  similar  to  the  faculty 
of  an  established  technical  school  For  small  or  medium-sired 
roads  to  give  any  education  to  their  men,  beyond  such  super*  1*1011 
and  advice  as  is  given  a  novice  by  an  old  hand  detailed  for  that 
duty,  would  also  be  out  of  the  question.  On  many  roads  the  man- 
agement has  found  it  desirable  to  encourage  the  co-operation  of 
correspondence  schools,  as  this  plan  enable*  the  men  to  pursue 
their  studies  without  giving  up  their  employment,  ami  affords  them 
an  opportunity  of  combining  theory  and  practice  in  the  most  ap- 
proved manner  This  plan  has  proved  practicable  in  many  other 
industries,  and  the  International  Correspondence  School  has  pre- 
pared several  special  courses  for  street  railway  employee*,  em- 
bracing every  feature  of  construction  and  operation,  every  system 
of  distribution  and  all  forms  of  apparatus  Methods  of  control  are 
shown  in  diagram,  and  roadbed  construction  and  rail  lionding  arc 
illustrated  with  numerous  examples  of  every-day  practice.  The 
car-running  course  includes  instruction  on  shop  methods,  wiring 
for  lamps,  motors,  controllers  and  car  appliances,  all  of  which  are 
graphically  illustrated.  In  the  accompanying  cut.  for  instance,  1* 
shown  the  construction  details  of  the  (i.  K.  rW  controller  with 
diagram  of  connections,  presented  in  such  a  manner  as  to  be  readily 
understood. 

To  the  man  who  aspires  to  rise  to  the  higher  position*  in  the 
railway  anil  lighting  fields,  a  more  extended  course  of  training  is 
offered.  The  electric  lighting  and  railway  course  compn*e*  a 
technical  training  for  the  position  of  electrical  engineer.  *iipenn 
tendent  of  overhead  or  track  construction,  or  manager  with  cither 
a  lighting  or  railway  company.  To  become  the  electrical  engineer 
of  such  a  company,  a  man  must  thoroughly  understand  not  only 
the  entire  electrical  work  required  in  a  power  station  in  connec- 
tion with  the  machinery,  switchboards,  electrical  appliance*,  anil 
wiring  for  lights,  but  al*o  must  be  able  to  handle  any  of  the  prob- 
lems that  arise  in  testing  new  apparatus  for  acceptance,  the  pro 
tection  and  tesiing  of  cables,  etc.  The  superintendent  of  overhead 
or  track  work  must  be  thoroughly  conversant  with  the  1**1  methods 
of  the  day.  and  must  be  able  to  adapt  them  to  special  situation*, 
or  to  originate  special  construction  that  will  be  entirely  successful. 
Every  manager  should  have  a  broad  understanding  of  all  depart 
ments  of  electrical  work  as  applied  to  the  plant  under  his  charge 

Throughout  the  instruction  theoretical  considerations  are  sub- 
ordinated  to  those  of  practical  importance,  but  when  a  discussion 
of  theory  is  necessary,  it  is  given  in  a  lucid  manner,  so  that  a 
thorough  comprehension  of  it  is  readily  obtained.  Original  illus- 
trations and  novel  methods  of  presenting  difficult  point*  are  used, 


making  the  instruction  more  effective  than  that  of  the  ordinary 
texi-lxiok, 

The  value  of  this  instruction  is  appreciated  by  prominent  railway 
officials,  and  the  methods  employed  have  lieen  approved  by  such 
men  as  President  H.  II.  Vreeland  and  J.  F.  Kane,  of  the  Metro- 
politan Street  Railway  Company.  Mr.  Kane  look  the  course  ot 
instruction  in  electric  railways,  and  he  says  that  he  found  it -in- 
valuable to  him  in  his  work  as  chief  instructor  of  the  Metropolitan 
Street  Railway  Company.  The  electric  car-running  course  papers 
are  being  used  to  advantage.  Mr.  Kane  say*,  "in  eonj unction  with 
my  practical  lectures  in  the  instructing  room  "    It  i*  the  purpose 


METHOD  OF  EXPLAINING  CONTROLLKK  CONNECTIONS 


of  this  course  to  give  a  man  a  practical,  a*  well  as  a  "1hcoretic.1l. 
knowledge  of  motors  and  their  connections.  Instruction  begins 
wrath  clear  explanations  of  the  actions  of  an  electric  current,  and 
how  it  turns  the  armature  and  makes  the  motor  go.  Every  prin- 
ciple is  presented  simply,  interestingly,  and  completely.  Illustra- 
tions are  freely  used,  some  of  them  being  reproductions  from  actual 
photographs.  It  enables  the  student  to  inspect  his  motor  properly, 
operate  it  economically  and  intelligently,  keep  it  111  good  repair, 
ami  meet  emergencies  in  case  of  accidents.  Operating  lessons  are 
given  with  every  piece  of  construction  explained,  mi  as  to  qualify 
the  student  upon  completing  the  course  to  direct  the  equipment  of 
■  complete  modern  car.  and  operate  it  safely  under  all  conditions 
of  weather  and  traffic. 

The  same  methods  are  employed  in  all  branches,  thus  making 
the  electric  railway  course  a  series  of  practical  instructions  upon 
practical  subject*  for  practical  men. 

♦♦♦ 

The  KmgsUnci  Surface  Contact  System 


The  Kingsland  surface  contact  System,  of  which  a  short  section 
is  in  operation  in  Wolverhampton.  Ktigland,  was  briefly  described 
in  these  columns  about  a  year  ago.    Since  that  time,  miprovc- 


FtO.  l.-CONTACT  BOX  CLOSED 


ments  have  been  made  in  the  system,  based  on  the  experience 
obtained  in  practical  work.  The  principal  feature  of  the  Kings- 
land  system  is  the  use  of  a  mechanical  switch,  operated  by  a  lever 
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from  the  car,  by  which  the  contact  studs  are  thrown  in  and  out  of 
circuit.  In  addition  to  the  usual  skate  for  collecting  the  cur- 
rent, which  is  in  the  middle  of  the  car.  there  arc  two  striker  bars 
attached  to  side  of  the  car,  one  in  a  forward  position  and  one 
in  (he  rear.    The  first  throws  the  switch  lever  one  notch,  con- 


said  that  water  (l  desirable  in  that  it  washes  out  the  slot  and  the 
outer  part  of  the  switch  box. 

Another  feature  of  the  system  is  that  the  stud  in  the  street 
contains  or  covers  no  switch  mechanism  and  the  wearing  portion 
i  .in  In'  easily  a nij  cheap])  rem  w  ed 

The  switch  itself  is  enclosed  in  a  water-tight  case,  which  is 


FIG  1. — CONTACT  BOX  WITH  CASE  REMOVED 


FIG.  4 — STUD 


netting  the  Stud  in  the  middle  of  the  street  with  the  main  con- 
ductor, and  the  second  switches  the  current  off. 

As  shown  in  the  cross-section  tFig.  5)  a  slot  or  channel  is  pro- 
vided outside  <me  of  the  rails  by  means  of  a  guard  rail,  making  a 
shallow  conduit  the  depth  of  the  rail  along  which  the  striker  bars 
can  pass  freely.    With  the  exception  of  this  guard  rail  and  a 


bolted  to  the  under  side  of  the  rail,  a  small  portion  of  the  base 
of  the  rail  being  cut  away  to  accommodate  it.  The  interior  of  the 
box  is  shown  in  Figs.  J  and  6.  It  consists  of  a  center  revolving  piece 
of  insulating  materia]  containing  a  metal  ring  with  three  brushes. 
B.  which  press  against  the  inner  circumference  of  the  box,  A. 
These  brushes  arc  set  at  an  angle  of  120  degs.  with  each  other 


IA4 


FIG.  5— SECTION  OF  TRACK,  CONDUIT  AND  STUD 


FIG.  6  — SECTION  OF 
CONTACT  BOX 


small  pit  for  the  switch  boxes,  the  construction  is  the  same  as 
with  an  ordinary  railway. 

The  switch  boxes  are  located  about  20  ft.  apart  underneath  this 
conduit,  and  one  of  them  is  illustrated  in  Figs.  I  and  2.  These 
boxes  project  down  about  12  ins.  from  the  base  of  the  rail,  but 
this  distance  may  be  made  less  in  special  cases.  The  slot  at  the 
surface  of  the  road  is  H  ins.  wide. 

Fig.  2  shows  a  view  of  a  section  box  with  a  portion  of  the  rail. 
The  slot  rail  is  removed  to  show  the  switch  lever     It  will  also 


FIG.  J.— INTERIOR  OF  CONTACT  BOX 

be  noticed  in  this  and  in  Fig.  1  that  there  is  also  a  bracket  at- 
tached to  the  rail  immediately  over  the  switch  lever.  This 
bracket  is  for  the  purpose  of  preventing  the  lever  Irom  being 
Umpired  with  by  means  of  a  stick  or  anything  passed  down 
through  the  slot.  The  striker  bars  on  the  car  arc  curved  so  as 
to  pass  this  bracket  easily.  It  should  also  be  noticed  that  the 
conduit  contains  no  conductors,  bare  or  otherwise,  and  that  the 
switch  is  enclosed  in  a  water  light  case.  In  this  way  the  ar- 
rangement is  not  affected  by  water  in  the  conduit:  in  fact,  it  is 


and  two  contact  plates.  /'/'.  arc  also  set  at  the  same  angle.  At 
every  operation  of  the  switch  the  center  portion  is  moved  one- 
sixth  of  a  revolution,  so  that  the  contact  plates,  DO,  will  be  auto- 
matically connected  and  disconnected  with  the  center  by  means 
<>f  two  of  the  contact  brushes.  This  affects  the  alternate  connec- 
tion and  disconnection  of  the  stud  with  the  main  cable.  As  the 
distance  between  the  front  and  rear  striker  bars  is  slightly  greater 
than  the  actual  length  of  the  skate,  a  stud  is  always  in  circuit 
In-fore  the  skate  actually  touches  it  and  is  not  taken  out  of  circuit 
until  the  skate  has  left  it.  This  prevents  any  sparking  within  the 
switch  itself;  at  the  same  time  the  switch  is  designed  to  break  a 
large  current  at  the  full  potential  of  600  volts,  if  necessary,  without 
damage.  The  distance  between  the  studs  depends  upon  the  length 
of  the  car,  but  an  average  may  be  taken  at  18  ft.  to  20  ft. 

Arrangements  arc  also  provided  by  which  the  blow  of  the 
striker  bar  will  turn  the  switch  just  the  right  distance;  that  is, 
120  degs.,  and  also  by  which  the  switch  lever  is  returned  to  its 
normal  position  with  absolute  certainty  after  being  struck  by  the 
bar.  The  skate  is  suspended  from  the  wheel  axles  by  springs  and 
may  be  of  the  usual  pattern. 


Device  for  Truing:  Commutators 

The  accompanying  illustration  shows  a  tool  for  truing  commu- 


OOMMl  TATOK  TRUER 


tutors  while  the  motor  js  running,  and  which  is  an  improvement 
over  the  usual  melhod  of  using  sand  paper  or  that  of  turning  down 
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in  a  lathe.  The  device  is  suitable  for  stationary  motors  and  dyna- 
mos as  well  as  for  railway  motor*. 

The  construction  and  operation  of  the  device  can  clearly  be  seen 
from  the  illustration.  It  only  remains  to  be  said  that  the  central 
cutter  can  easily  be  raised  or  lowered,  and  then  held  in  place  by 
means  uf  a  short  lever.  As  this  changes  the  arc  subtended  by  the 
cutters,  the  truer  is  automatically  and  very  easily  adjustable  to  any 
diameter  of  commutator.  It  can,  therefore,  be  instantly  applied 
M  any  commutator  while  the  latter  is  running,  and  having  a  three- 
point  bearing,  it  must  necessarily  cut  truly.  The  tool  is  insulated 
so  there  is  no  danger  of  a  short  circuit.  The  abrasive  used  is  a 
ron-crmduclor,  and  no  emery  is  used  in  its  composition.  The 
principle  employed  in  this  device  is  the  same  as  that  used  in  the 
wheel-truing  brake-shoes  of  the  Wheel-Truing  Drake-Shoe  Com- 
pany, of  Detroit,  Mich.,  which  experience  has  shown  is  both  prac- 
tical and  economical. 

J.  M.  Griffin,  president  and  manager  of  the  Wheel-Truing  Brake- 
Shoe  Company,  who  is  also  the  inventor  of  the  commutator  truer, 
does  not  pretend  that  it  will  accomplish  everything  that  can  be  done 
with  a  lathe,  but  he  believes  that  by  frequent  use  of  the  truer  the 
commutator  can  be  kept  true,  and  therefore  will  not  require  turning, 
at  least  as  often  as  formerly.  The  abrasive  can  be  of  any  desired 
hardness,  so  as  to  cut  rapidly  or  slowly,  as  may  be  desired. 

 *♦«  

The  Old  and  the  New 


There  is  a  small  baggage  compartment  at  one  end,  having  hinged 
seals,  no  that  it  can  be  utilized  as  a  smoker  when  necessary,  and 
at  the  other  end  a  toilet  and  wash  room,  equipped  with  water- 
cooler,  etc. 

The  inside  is  finished  in  mahogany  of  plain  yet  elegant  design, 
and  is  equipped  with  parcel  rack,  wrecking  tool  box,  etc  The  car 
is  heated  by  the  Peter  Smith  hot-water  system,  the  stove  being 
located  in  the  front  vestibule.  The  weight  of  this  body  alone  is 
24,000  lbs.  The  cars  will  be  mounted  on  Pcckham  No.  26  double 
trucks,  and  will  be  equipped  with  four  G.  E.  No.  57  motors,  equiva- 
lent to  200  hp. 

The  illustrations  show  the  range  of  work  turned  out  by  this 
energetic  car  company,  and  proves  that,  although  the  original 
builders  of  horse  cars,  it  still  keeps  to  the  front  in  the  larger  and 
more  modern  methods  of  construction. 

♦   

International  Jury  of  Awards  for  St.  Louis 

The  special  rules  and  regulation*  providing  for  an  international 
jury,  and  governing  the  system  of  making  awards  at  the  Louisiana 
Purchase  Exposition  have  been  announced  by  President  Erancis. 
The  total  number  of  jurors  shall  be  approximately  2  per  cent  of 


The  accompanying  illustrations  show  two  types  of  cars  recently 
shipped  from  the  works  of  the  John  Stephenxm  Company  1  of 
Elirabeth,  N.  J. 

The  small  car  is  a  duplicate  of  those  built  by  this  company,  in 


9  wj  i\ 


INTERIOR  OF  MODERN  INTERUPHAN  CAR 


SHORT  MEXICAN  HORSE  CAR 

the  early  horse-car  days,  some  thirty  years  ago.  and  i-  one  of 
several  built  for  use  on  a  private  plantation  in  Mexico,  running  on 
a  gage  of  A)  ins.  The  body  is  K  ft.  long  and  <>  ft,  wide,  and  the 
total  weight,  including  running  gear.  4000  lbs. 

In  marked  contrast  to  this 
car  is  that  shown  in  the  two 
other  illustrations,  which  are 
of  a  car  built  for  the  Muncic, 
Hartford  4  Fort  Wayne 
Railway  Company,  and  the 
Kurt  Wayne  fit  Southwestern 
Traction  Company,  under 
specification--  prepared  by  E. 
P.  Rotx-rts  &  Co.,  engineers, 
of  Cleveland,  Ohio.  This  car 
iltows  the  very  latest  type  of 
construction  for  intcrurhan 
electric  road*.  High  speed 
and  durability  as  well  as 
elegance  and  convenience 
were  the  principal  objects 
home  in  mind  in  the  build- 
ing of  these  ears.  The  out- 
side sill*  arc  double,  having 
a  heavy  steel  plate  between 
them,  and  in  addition  there 

are  four  longitudinal  sills,  equally  snaccd,  running  the  entire  length 
of  the  floor,  These,  together  with  the  double  |>osts,  double  siding 
and  heavy  platform  and  vestibule  construction,  provide  a  car  suit- 
able for  the  highest  speed  desired,  and  in  appearance  very  much 
like  a  Pullman  car. 


the  total  number  of  exhibitors  but  not  in  excess  of  that  number, 
and  each  nation  hawug  fifty  exhibitors  or  more  shall  be  entitled 
to  representation  011  the  jury.  The  number  of  jurors  for  each  art 
or  industry,  and  for  each  nationality  represented,  shall,  as  far  as 
practicable,  be  proportional  to  the  number  of  exhibitors  and  the 
importance  of  the  exhibits.    The  duties  of  the  jurors  arc  carefully 


EXTERIOR  OF  MODERN  INTERURBAN  ELECTRIC  CAR 


explained  and  their  work  outlined.  There  will  be  three  classes  of 
jurors,  group,  department  and  superior. 

The  duties  nf  the  department  juries  shall  be  to  consider  carefully 
and  review  the  report*  of  the  group  juries,  to  harmonize  any  differ- 
dices  that  may  exist  between  the  recommendations  of  the  several 
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group  juries  a-  IO  awards,  and  to  adjust  all  awards  recommended 
M  that  they  will  l<c  consistent  with  llir  rules  and  regulation*.  The 
superior  jury  shall  determine  finally  and  fully  lite  awards  to  be 
made  to  exhibitors  and  collaborator*  »"  cases  that  are 
formally  presented  for  it*  consideration. 


A  Pneumatic  Track  Brake 

The  extended  use  oi  track  brakes  in  San  Francisco,  where  the 
grades  are  probably  Wore  severe  than  in  any  other  large  eity  in 
the  COUNiry,  if  not  in  the  world,  ha-  often  aroused 
curio-ity  as  lit  why  Irack  brakes  were  ItM  I'luplotrd  IO 
any  grealrr  extent  in  the  Fa-1ern  Slate-  S  I.,  lo-lcr. 
the  electrical  engineer  of  the  Market  Street  Railway, 
of  San  Franci-o-.  offered  an  explanation  for  this  fact 
in  a  recent  i-sue  of  ilie  Stukkt  RAILWAY  Jm  knxi  Hi- 
theory  was  that  track  brake-,  to  lie  di-irable.  -honUI  be  ap 

plied  quickly,  and  that  tin-  wa»  |ni— idle  in  San  Franci-o>. 
because  in  that  city  the  lexer  brake  was  in  general  use  Hi* 
eonclusion-  wire  that  the  ordinary  revolving  liamlle  was  not 
-uftVienlly  quick  in  operation  to  -ccure  llie  lie-l  re-ult-  with 
the  track  Hrake.  an. I  that.  consequently,  on  Ka-leru  roacb. 
where  the  room  on  platform-  wa-  limited.  Of  con-iilercd  Ml 
lo  Ik-,  the  track  hrake  itrould  not  appear  to  it-  U--I  advantage 
This,  difficulty.  however,  certainly  Mi  far  a-  the  quick  nper> 
ation  ol  the  track  hrake  i-  Concerned,  ha-  been  overcome  hy 
K-ller  &  Brother*,  ot  Lonrfun,  through  llie  design  and  a|i 
plication  Id  a- number  of  F.nglish  cars  oi  a  pneumatically 
operated  track  hrake.  or.  a-  it  i-  called  m  Ftiglaiid.  a  slipper 
hrake. 

The  air  prc--tire  for  thin  hrake  t-  applied  hy  mean-  of  ,\ 


a  standstill  in  about  la  ft.  from  a  :pccd  of  about  right  miles  an 
hour. 

An  important  advantage  of  the  hrake  i*.  of  course,  that  it  does 
licit  skid  the  wheel-,  and  is  less  dependent  upon  the  condition  of 
the  track  than  a  wheel  hrake.  Owing  to  the  fact  that  air  pressure 
is  used,  the  hrake  can  very  ea-ily  lie  employed  upon  cars  equipped 
with  the  ordinary  wheel  air  brakes,  and.  in  iaet.  a  number  of  the 
cars  on  the  roads  which  are  using  the  brakes  are  equipped  with 
air  brakes  The  brake  can  also  he  used  with  the  storage  system 
oi  air. 

A  number  of  the  roads  in  Great  Britain  are  using  the  slipper 


SECTIONAL  VIEW  OF  PNEUMATIC  TRACK  BRAKE 

short  handle,  which  should  he  placed  conveniently  near  the  hand 
brake  and  the  air  pre— ure  can  lie  secured  from  any  type  of  air  com- 
pressor on  the  market.  Four  shoes  are  fitted  to  each  car. 
whether  the  car  i-  mounted  on  -ingle  or  double  ttucks.  Better 
braking  is  obtained  on  single  trucks  by  the  use  of  (our  shoes 
than  two.  as  on  de-eendnig  inclines  it  has  been  iotind  that  the 
weight  of  the  ear  is  taken  hy  the  front  brakes,  but  when  only  two 
brakes  are  used  the  weight  of  the  car  is  taken  by  the  front  wheels 
ami  not  by  the  brake  -hoes. 

A  sectional  Mew  of  the  brake  is  shown  and  clearly  indicates 
the  construction  An  air  cylinder  is  carried  on  a  bracket,  /».  at- 
inched  to  the  truck.  The  piston.  It,  of  the  cylinder  is  connected 
by  a  swinging  rod,  (.".  to  two  levers.  HK\  which  have  their  fulcra 
on  the  bracket  at  t  and  «•'.  The  levers  carry  the  -lipper  shoe.  //. 
on- which  is  fixed  a  brake  block  oi  oak.  beech,  or  other  hard 
•rood.  Thcsie  i-  nothing  in  the  '.lipper  brakes  which  is  liable  to 
get  out  of  ordei.  hut  the  flexible:  connection-  -hould  Ik-  examined 
daily  with  the  air  compre—or  equipment  to  insure  their  being  in 
perfect  condition,  and  no  car  -houhl  be  allowed  to  leave  the 
de|M.t  on  which  the  -lighle-t  defect  ill  the  brake  equipment  has 
been  detected. 

The  brake  blocks  can  Ik-  n-ed  efficiently  until  they  are -w  orn 
down  to  w-.tlim  about  a  qiiaricr  ot  in  inch  "I  the  steel  shoe,  and 
then  it  is  only  a  nutter  ••!  a  few  minute*  to  have  them  renewed. 

the  view-already  referred  to.  Fig.  I.  and  Fig.  J:  which  illn- 
traies  a  car  on  the  Dundee  Tramway*,  give  a  very  good  idea  ol 
the  Ci ui -true lion  and  appearance  oi  tin-  brake.  Some  particular* 
oi  ii--t-  recently  conducted  on  this  tramway  may  lie  oi  interest. 
On  a  down  grade  of  4' j  per  cent,  the  CM  wa-  repeatedly  brought 
to  a  st.ind-;ill  front  a  -peed  of  16  mile-  an  hour  within  ji  yds. 
from  the  in-tant  when  the  air  brake  handle  wa-  put  into  action 
The  stop  wa-  effected  without  any  j. .It.  a-  the  brakes  seemed  to 
act  like  an  ela-tic  cushion.    <>u  a  level,  the  car  »a>  brought  to 


CAR  EQUIPPED  WITH  PNEUMATIC  TRACK  BRAKE 

or  track  brake,  including  the  Potteries  Electric  Traction  Com- 
pany, the  Stockport  Corporation  Tramways,  the  Dundee  Tram- 
way and  the  Oldham  Corporation  Tramways  It  has  been  em- 
ployed at  Oldham,  where  the  grades  arc  nearly  10  per  cent,  for 
more  than  twelve  months,  and  the  general  traffic  manager,  Mr. 
Wilkinson,  speaks  highly  of  it. 


Prizes  (or  Railway  Protective  Devices 

Frederick  Weidl,  of  Dresden,  calls  attention  to  the  circular 
offering  pri*e-  for  protective  devices  for  electric  street  cars  just 
i-stied  by  the  city  of  Dresden,  the  first  priie  for  which  is  to 
eini-i-t  of  5000  marks :  the  second.  3000  marks;  and  the  third.  .jouo 
marks.  The  successful  inventor  will  receive  a  royally  up  to  io 
marks  for  a  motor  car  and  to  marks  for  the  use  of  the  equipment 
on  a  trailer,  while  the  invention  remains  the  property  of  the  in- 
ventor. Patent  Attorney  Frederick  Weidl  will  he  pleased  10  give 
io  interested  panic-  any  dc-ircd  information  free  of  cost,  and  all 
conditions  can  he  obiamed  from  hi-  office,  which  is  located  in 
Jahn-tra-se  v.  Dre-den. 


Opposition  to  Electric  Line  to  Vesuvius 

The  faculty  ot  science  in  the  I'niver-ily  of  Naples  has  for- 
warded to  the  Government  an  urgent  protest  again-t  the  proposed 
electric  railway  to  Mount  Vesuviu-  from  the  naval  arsenal  in  (he 
city  of  Naple-.  thus  affording  increased  facilities  to  touri-t-  who 
vi-it  the  crater  and  who  have  hitherto  depended  upon  the  funicular 
railway  li  is  contended  that  the  proximity  of  the  line  to  ihe 
I'nivcr-ity  Observatory  on  Vesuvius  would  interfere  seriously  with 
the  -cieutific  value  of  the  record-  on  the  seismic  in-truiiieni-. 
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which  register  the  slightest  earth  tremors,  and  measure  their  in- 
hrrent  energy  with  the  utmost  precision.  The  faculty  further 
urges  that  a  powerful  electric  train  on  the  mountain,  even  at  a 
distance  from  the  observatory,  could  nut  help  affecting  injuriously 
<j|licr  magnclo-t-lcrtrical  scientific  apparatus  already  installed  or 
about  to  be  installed  there  by  the  Royal  University.  Between 
.10.000  and  50.000  persons  are  carried  on  the  present  railway  every 
year. 

•  ♦♦ 

New  Boiler  Plants  for  the  Pennsylvania  Railroad 

The  Allis-Chalmers  Company  has  received  orders  for  a  number 
of  Scdcrholm  boilers,  for  the  Broad  Street  Station  of  the  Penn- 
sylvania Railroad  in  Philadelphia,  as  well  a*  for  the  Juniata  shops. 
The  Pennsylvania  Company  made  the  selection  after  a  most  search- 
ing investigation,  and  as  a  result  of  practical  experience  with 
pretty  nearly  every  boiler  manufactured 


BOILER  FOR  BROAD  STREET  STATION.  PHILADELPHIA 

These  boilers  liave  now  been  m  successful  use  for  several  years 
Mid  arc  distinguished  especially  for  their  perfect  circulation  and 
cimplclc  combustion,  as  well  as  their  great  accessibility,  which 
permits  of  a  most  thorough  cleaning,  without  the  lime-absorbing 
froccss  of  taking  off  hundreds  of  baud  pole  plates.  They  arc  in 
very  general  use  on  the  sugar  plantations  in  the  Hawaiian  Islands, 
where  the  Allis-Chalmers  Company  has  furnished  a  great  number 
of  large  high-lift  pumping  plants  for  irrigation  purposes  In  the 
islands  the  coal  used  is  mostly  Australian  or  I'uget  Sound  coal, 
both  kinds  of  which  arc  difficult  to  burn  without  smoke,  but  wher- 
ever, these  boilers  are  installed  the  plants  show  a  smokeless 
chimmtv. 


Brill  Narragansett  Cars  for  York,  Pa. 

When  the  Pennsylvania  State  Street  Railway  Association  meets 
at  York.  Sept.   to.  four  new  ears  will  he  seen  nn  the  streets 


which  will  doubtless  greatly  interest  the  members.  The  cars  are 
worth)  of  careful  inspection,  for  they  are  of  a  type  which  has 
satisfactorily  solved  the  problem,  long  in  the  minds  of  street  rail- 
way operators  and  builders,  of  how  to  obtain  a  double-step  open 
car  without  going  beyond  the  width  of  the  standard  single-step 
design, 

Present-day  suburban  and  itucrurhaii  service  demands  more 
than  the  single-step  open  car  is  able  10  fulfil.  "Larger  and  faster 
open  cars"  has  been  the  cry  from  many  quarters,  with  the  answer 
always  the  same.  "Impossible!  Double-steps  are  necessary  and 
the  width  would  be  too  great:  besides,  there  are  insurmountable 
structural  difficulties,  and  loading  and  unloading  would  be  too 
slow  "  l.a»t  year  the  Narragansett"  type  appeared,  making  large 
claims  and  attracting  wide  attention.  The  claims  were  substan- 
tiated by  a  season's  trial  and  this  summer  several  large  roads  in 
different  parts  of  the  country  have  a  goodly  number  in  operation. 

The  "Narragansett"  type  secures  the  desired  advantages  with- 
out losing  any  of  the  good  features  of  the  standard  single  step 
car.  Some  of  the  chief  points  m3y  be  briefly  stated  as  follows: 
The  width  over  all  does  not  exceed  that  of  tin  standard  single- 
step  open  car:  main  sills  of  deep  angle-iron,  to  which  another 
angle-iron  is  bolted,  together  forming  a  7.  bar.  not  only  provide 
an  intermediate  step,  but  afford  an  unusually  rigid  support  to  the 
long  car  body:  the  posts  are  set  in  deep  sockets  formed  in  brack- 
ets which  StlDporl  the  panels,  and  a-e  bolted  to  sills  and  panels; 
there  is  ample  space  for  the  radiation  of  high  speed  trucks:  the 
scats  arc  standard  length,  and  access  and  egress  |*  rapid  and 
convenient. 

The  York  cars  are  40  ft.  41,  ins.  over  the  crown-pieces,  and  S  it. 
1  in.  over  the  sills.  The  inside  finish  i»  of  natural  cherry  and  ash. 
with  ceilings  »i  decorated  birch.  The  cars  are  tilted  with  sand 
boxes,  radial  draw-bars,  angle-iron  bumpers.  "Dcdctida"  gongs, 
ratchet  brake  handles,  and  round-corner  panels.  The  trucks  are 
1  In  Brill  No.  d/-G. 

Roberta  Track-Laying  Cars 

Several  features  of  the  track-laying  car  which  is  manufactured 
by  the  Roberts  Car  &  Wheel  Company,  of  Three  Rivers,  Mich  . 


PRESSED  STEEL  WHEELS  WITHOUT  RIVETS  OR  BOLTS  HO  < 
ROBERTS  TRACK-LAYING  CARS 

commend  this  product  to  contractors  ami  railroad  companies.  The 
car  is  strong  in  every  part,  and  is  cinirpped  with  the  Donovan  im- 
proved pressed  steel  wheel.  This  wheel,  by  the  way.  forms  a  very' 
important  element  in  the  car.    It  is  made  from  one  piece  of  steel. 

passing  through  a  s.rics  of  processes  limit  the  propel  shape  is 
obtained,  giving  ihe  grcale.fl  anioiifjt  of  strength  to  the  given 
amount  of  material     T  he  metal,  which,  in  other  processes  is  gen- 
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erally  cut  away,  is  in  the  wheel  cut  un  one  side  and  both  end* 
and  bent  at  right  angles,  the  center  being  dished.  A  lateral  brace 
is  formed  which  is  pressed  tightly  against  the  tread,  making  a 
perfect  support,  obviating  all  tendency  to  spring  or  crack,  and 
preventing  any  ringing  sound  when  in  operation.  These  wheels 
are  made  without  rivets  or  bolts. 

The  iron  parts  of  the  Roberts  hand  and  push  cars  are  made  with- 
out a  single  weld,  which  greatly  increases  their  strength  and  dur- 
ability. The  company  equips  its  cars  with  either  roller  or  brass 
bearings,  and  insulated  wheels  arc  furnished  if  desired. 


ported  from  below,  if  desired.  With  this  method,  there  is  abso- 
lutely no  possibility  of  the  contact  box  or  sign  support  being 
affected  by  any  weather,  as  it  is  entirely  wcather-prooi. 

The  front  of  the  sign  is  made  of  a  transparent  substance,  and 
can  Ih-  changed  by  the  introduction  of  different  destination  faces, 
so  that  any  sign  can  lie  used  on  any  route. 


Reversible  Electric  Car  Sign 

The  subject  of  illuminated  car  signs  has  received  so  much  atten- 
tion that  the  sign  illustrated  herewith,  which  is  of  an  entirely 
novel  type,  will  undoubtedly  attract  attention.    It  is  being  put  on 


J 


PIG.  I- — DETAILS  OF  WIRING  FOR  REVERSIBLE  SIGN 


Lin  market  by  the  Reversible  Ektfrk  Car  Sign  Company,  oi  Rich- 
mond. Va. 

The  sign  is  reversible  ">r  interchangeable  from  end  to  end  of 
car,  so  that  but  one  sign  for  each  car  in  service  is  required.  The 
sign  is  also  nearly  indestructible,  owing  to  its  construction,  and  the 
Cuiiilx  of  destination  can  lie  readily  changed  by  substituting  others 
in  the  slide  at  the  end  of  the  sign     The  connections  are  such  that 


Single -Phase  Motors  for  the  Washington-Baltimore  Line 

Particulars  arc  published  elsewhere  of  the  proposed  electric 
railway  between  Washington  and  Baltimore.  Information  re- 
ceived after  that  article  went  to 
press  indicates  that  single-phase 
motors,  built  by  the  Westinghouse 
Electric  &  Manufacturing  Com- 
pany, will  be  used.  Specific  details 
of  the  system,  as  proposed  by  this 
company,  arc  lacking,  but  it  is 
stated  that  it  avoids  the  inherent 
limitations  of  the  induction  motor 
and  the  disadvantages  of  a  poly- 
phase system  of  conductors  by  the 
use  of  single-phase  current  in  the 
trolley  and  the  motors.  It  is  stated, 
however,  that  the  motor  has  a  vari- 
able speed  and  characteristics  that 
adapt  it  for  railway  service  fully  as 
well  as  the  ordinary  direct-current 
railway  motor. 

The  controlling  apparatus  is  of  a 
new  type,  and  is  said  to  posses' 
valuable  features  which  have  not 
been  heretofore  attained  in  railway 
operation,  while  avoiding  many  of 
the  inherent  difficulties  in  the  ordi- 
nary systems  of  direct-current  con- 
trol 

The  advantages  in  this  system 
through  the  omission  of  rotary  con- 
verters and  attendance  for  them: 
also  the  reduction  of  copper  over 
ihat  which  would  be  necessitated 
for  operating  direct-current  mo- 
tors at  500  volts,  are  among  its  notable  commercial  features. 
I  lie  adoption  of  tooo  volts  as  the  motor  voltage  was  deemed  by  the 
engineers  of  the  railway  company  to  be  preferable  to  a  higher  volt- 
age, on  the  ground  of  general  policy,  although  there  is  nothing  in 
the  system  to  prevent  the  use  of  several  limes  this  voltage.  A  higher 
voltage  would  probable  lie  used  on  longer  roads  or  where  the  Con- 
ditions made  a  higher  voltage  more  advantageous  than  in  the  pres- 
ent case.  The  car  equipments  are  designed  for  a  normal  speed  of 
40  and  45  miles,  and  a  maximum  speed  of  60  miles  an  hour. 

This  system  has  been  developed  b>'  »nc  Wcslinghousc  Electric 
and  Manufacturing  Company,  largely  through  the  work  of  H  C 
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FIG.  1.  -  BOTTOM  SUPPORT     FIG.  4  — FRONT  OF  CAR  BEARING  REVERSIBLE  SIGN 


they  cannot  be  affected  by  snow  or  sleet,  and  the  sign  is  equally 
as  efficient  in  the  day  as  at  night,  and  is  visible  at  a  great  distance. 

Fig.  1  shows  one  method  of  car  wiring  employed  in  the  oper- 
ation of  the  sign.  As  will  be  seen,  the  insertion  of  the  stem  of  the 
sign  in  the  dash  socket  throws  the  lamp  in  the  sign  in  series  with 
the  other  lamps  in  the  car.  while  one  lamp  can  be  cut  out  to  re* 
duce  the  total  number  to  five.  Fig.  2  shows  a  front  view  of  the 
sign.  Fig.  J  is  a  view  of  the  top  contact  case  with  the  latch  up. 
Fig.  4  shows  the  bottom  support,  by  which  the  sign  can  be  ntp- 


Ummt  during  the  past  few  years.  The  final  results  were  so  satis- 
factory that  the  company  was  ready  to  undertake  as  an  initial  com- 
mercial installation  a  road  of  the  size  and  importance  of  the  one 
above  described.  The  engineers  of  the  railway  company  made  a 
careful  investigation  of  the  system  and  of  the  motors  which  have 
been  made  and  operated  on  the  company's  experimental  railway 
track  at  Pittsburg,  and  as  the  outcome  of  their  investigation  they 
were  satisfied  to  place  the  whole  matter  with  the  Westinghouse 
Company. 
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Hydraulic  Press  for  Assembling  Commutators 

The  accompanying  engravings  show  an  hydraulic  press  for  as- 
sembling commutators,  constructed  by  the  West  Hydraulic  En- 
gineering Company,  of  London,  and  Bradford,  Yorkshire.  The 
radial  press  (Fig.  I)  consists  of  a  heavy  weldless  sieel  ring,  to 
the  inside  of  which  are  bolted  a  number  of  hydraulic  cylinders, 
with  rams  which  lran>mit  pressure  to  the  loose  die-Mocks  >ur- 
rounding  the  commutator.    This  type  of  press  is  suitable  for  a 


FIG.  I  —HYDRAULIC  PRESS  FOR  COMMUTATORS 

large  range  of  commutators  from  30  ins.  diameter  down  to  6  ins. 
diameter.  The  vertical  position  of  the  commutator  in  the  press  I] 
adjustable  by  means  of  a  table  shown  in  the  center  of  the  press. 
Distance-pieces  of  different  lengths  can  be  used  to  adapt  the  press 
for  varying  diameters  of  commutators,  these  distance-pieces  fitting 
into  pockets  in  the  rams.  A  view  of  a  commutator  removed  from 
the  press  is  given  in  the  foreground  of  Fig.  1.  In  order  to  obtain 
a  clear  view,  the  photograph  was  taken  of  a  commutator  without 
lugs. 

When  the  ends  have  been  machined,  the  commutator  is  placed 
on  the  table  of  the  press  (Fig.  2),  which  rises  against  the  fixed 
tension  holt,  and  the  retaining  rings  are  bolted  on  under  pressure, 
after  which  the  die-blocks  can  be  removed  from  the  commutator. 
Instead  of  the  two  presses.  Figs.  I  and  2,  being  separate,  the  press 
(Fig.  2)  can  he  placed  in  the  center  of  the  radial  press  (Fig.  1).  in 
lieu  of  the  rising  and  falling  table. 


Australian  Engineers  in  New  York 

Edward  Noycs  and  W.  G.  T.  Goodman,  of  Noycs  Brothers,  of 
Sydney  and  Melbourne,  spent  a  few  days  in  New  York  last  week, 
and  sailed  for  England  on  the  "Lucania,"  Aug.  30.  Their  visit  to 
this  country  was  made  largely  for  the  pur|>ose  of  placing  con- 
tracts for  apparatus  for  the  electric  tramway  system  in  Duncdin, 
New  Zealand,  for  which  Noycs  Brothers  have  been  appointed  the 
engineers.  This  system  is  being  operated  by  horses.  It  comprises 
about  20  miles  of  track,  and  has  recently  been  taken  over  by  the 
city  from  the  former  private  owners. 

The  rail*  will  be  of  grooved  girder  type,  will  weigh  02  lbs.  per 
yard,  and  will  be  supplied  by  the  Sociele  Beige  at  Antwerp  They 
will  be  laid  on  tics  of  hard  Australian  wood.  9  ins.  x  41  i  ins.  x  7 
ft  6  ins,,  and  spaced  3  ft.  6  ins.  centers.  The  ties  will  rest  on  a 
ballast  of  6'A  ins.  of  broken  stone.  The  special  work  will  he  sup- 
plied by  the  Lorain  Steel  Company.  The  bond;  will  be  of  the 
Brown  plastic  type. 

Thirty-four  cars  have  been  ordered  from  the  J.  G.  Brill  Com- 
pany, and  all  will  be  mounted  on  the  Brill  2tE  tmck.  Fourteen 
•f  these  cars  will  he  of  the  California  type  with  closed  body  and 
faur  benches  at  each  end,  fourteen  will  be  standard  liox  cars  with 

l8-ft.  body  and  26  ft.  over  dashers,  and  six  will  he  of  the  open 


type  with  ten  benches,  The  cars  will  be  equipped  with  two  West- 
inghouse  No.  68  motors  each. 

The  poles  have  been  ordered  from  the  Mannesmann  Works  in 
Germany,  and  the  construction  will  be  partly  single  bracket,  partly 
double  bracket,  and  partly  span.  In  the  sections  using  the  double 
bracket  poles  every  other  pole  will  carry  an  arc  light-  A  new  car 
house  with  a  capacity  of  fifty-two  cars  has  been  commenced. 

The  city  is  proposing  to  operate  its  line  from  a  water-power 
situated  some  14  miles  distant  from  the  city  of  Duncdin.  Until 
this  plant  is  completed,  a  temporary  steam  plant  will  be  installed. 
The  transmission  will  be  at  15,000  volts  to  within  2  miles  of  the 
city,  when  the  voltage  will  be  reduced  to  5000  for  transmission 
within  the  city  to  converter  and  transformer  sub-stations.  Con- 
nect ing  with  the  latter,  a  storage-battery  plant  will  be  used  with 


FIG.  2. — COMMUTATOR  ON  TABLE  OF  PRESS 

accumulators  of  the  Accumulatoren  Fabrik  Aktien-Gesellschaft,  of 
HagO),  The  generating  station  will  contain  two  600-kw  gener- 
ators, each  directly  connected  to  a  turbine  and  two  exciters  of 
25  kw  each.  The  electrical  machinery'  will  be  supplied  by  the 
Wcstinghousc  Company,  for  whom  Noycs  Brothers  are  the 
Australian  agents. 


Trenton  and  New  Brunswick  Equipment 

The  Trenton  &  New  Brunswick  Railroad  Company,  which  will 
operate  its  cars  by  electricity,  has  decided  upon  the  equipment  that 
will  be  used.  The  cars  will  lie  of  the  steam-car  type,  45  ft.  long, 
equipped  with  four  ;o  hp  motors,  Christen  sen  air  brakes,  arc  head- 
lights, cross-seats,  Pullman  windows  and  aisle  carpets,  and  the  ex- 
teriors will  be  painted  red.  Express  and  freight  cars  will  also  be 
run  over  the  road.  A  schedule  speed  of  35  miles  per  hour  will  be 
made  between  Milltown  and  the  Interstate  Fair  Grounds,  at  Tren- 
ton, a  distance  of  24  miles.  Each  of  the  cars,  in  addition  to  being 
numbered,  will  be  named  after  some  town  along  or  adjacent  to 
the  route  of  the  road.  The  line  runs  entirely  upon  private  right 
of  way,  too  ft.  wide,  and  the  company  has  a  steam  railway  char- 
ter, so  that  it  may  also  run  locomotives  if  desired.  But  one 
village  is  encountered  between  terminals,  and  all  the  traffic,  or 
nearly  all.  wilt  be  through  from  Trenton  to  New  Brunswick  or 
points  beyond.  It  has  been  suggested,  locally,  that  the  company 
might  run  excursions  from  Trenton  to  Coney  Island  and  Manhat- 
tan Beach  next  summer,  by  connecting  with  steamers  at  some  point 
along  the  Raritan.  Trenton's  pleasure  resorts  now  are  Willow 
Grove,  Pa_  and  Washington  Park,  N.  J.,  both  near  Philadelphia, 
and  each  more  than  25  miles  away,  while  Coney  Island,  by  this 
route,  would  he  but  50  miles.  The  opening  of  the  Trenton  &  New 
Brunswick  road  will  complete  the  trolley  connections  between 
Trenton  and  New  York,  and  all  the  way  to  Philadelphia,  with  the 
exception  of  a  break,  about  2  miles  long,  at  West  Palmyra,  and 
this  will  be  closed  during  the  present  month. 


A  party  of  influential  gentlemen  from  South  Australia,  includ- 
ing Sir  Edwin  T.  Smith  and  Mr.  Arthur  W.  Ware.  ex-Mayor  of 
Adelaide,  will  probably  visit  the  United  States  and  make  a  tour 
of  inspection  of  the  principal  electric  railways  during  October. 
The  contract  for  the  electrical  equipment  of  the  Adelaide  Tram- 
ways has  just  been  awarded  to  the  British  Wcstinghouse 
Company. 
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Serious  Accident  ia  Peaniylvania 

Twenty-five  people  were  injured  in  a  collision  between  two  cars 
on  the  Youngstown  &  Sharon  Street  Railway  near  Sharon.  Pa.,  on 
Aug.  27.  The  accident  occurred  a  short  distance  beyond  the  switch 
at  the  car  house.  A  car  was  going  toward  Youngstown,  and  it  is 
said  that  it  should  have  waited  at  the  switch  for  the  incoming  car. 
I  he  heavy  fog  is  said  to  have  prevented  the  motorman  from  see- 
ing the  approaching  car  until  it  was  only  to  led  away. 

The  cars  came  together  with  frightful  force,  one  telescoping  the 
other.  A  dorcn  men  seated  HI  the  smoking  compartment  were 
hurled  through  the  wooden  partition  and  landed  under  the  wreck- 
age, 10  feet  forward  111  the  car,  and  the  other  passengers  wire 
hurled  about  in  confusion.  • 

Strike  on  Hudson  Valley  Railway 

The  lines  of  the  Hudson  Valley  Railway  Company,  operating 
between  VVarrcnburg,  Saratoga,  Ballslon,  Troy  and  Schuylersville, 
N.  Y.,  are  tied  up,  because  of  a  strike  of  motormcn  and  con- 
ductors. The  strike  was  declared  on  Aug.  30,  and  two  reasons  arc 
given  ior  its  declaration.  The  company  announced  that  on  Sept. 
I  there  would  be  a  reduction  in  wages  from  $1.80  to  $1.25  per  day, 
and  to  this  reduction  the  men  objected.  In  addition  to  this,  dis- 
satisfaction among  the  men  was  aroused  because  a  motorman  in 
charge  of  a  car  that  was  in  collision  was  discharged  by  the  com- 
pany. The  company  said  that  this  man  was  grossly  negligent,  ami 
that  there  was  no  excuse  for  the  accident.  On  the  other  hand, 
it  was  maintained  by  the  discharged  nuin  that  the  accident  was  un- 
avoidable, He  claiimd  that  the  brake  mechanism  of  the  car  was 
defective. 

To  Arbitrate  Chicago  Railway  1  roubles 

Although  the  local  union  of  the  Amalgamated  Association  of 
Street  Car  Employees  at  Chicago,  by  an  overwhelming  vote  on 
Aug  26,  refused  to  accept  a  proposition  made  by  President  Roach 
several  days  ago  in  behalf  of  the  Union  Traction  Company  and  the 
Consolidated  Traction  Company,  it  is  very  probable  that  an  ami- 
cable adjustment  of  the  difference*  between  the  Companies  and 
their  employees  will  be  arranged.  On  Aug.  28,  by  unanimous 
vote,  it  was  decided  to  submit  all  differences  to  arbitration.  Clar- 
ence Darrow,  an  attorney,  has  been  selected  to  represent  the  men, 
President  Roach  will  select  an  arbitrator  for  the  company,  and 
both  parties  will  agree  to  the  selection  oi  a  tliird  arbitrator.  The 
time  and  place  for  the  meeting  of  the  board  has  not  vet  lieen 

Growth  of  the  Electric  Railway 

The  Census  Bureau  has  just  issued  some  statistics  showing  the 
rapidity  with  which  the  electric  system  has  supplanted  horse  and. 
cable  power.  According  to  the  Censu,  Bureau,  in  lrV>  the  street 
railway  companies  of  the  I'nr.cd  States  in  operation  numliercd 
789,  of  which  144  were  electric.  At  that  time  there  were  2805 
electric  cars  in  use,  out  of  32,505  of  all  kinds,  ami  tn6n  miles  of 
track,  out  of  81 2.1.  By  l8y"  the  number  of  cable  cars  had  declined 
from  5080.  in  1800  to  4350.  and  horse  cars  from  22,408  to  148^.  hut 
in  the  meantime  electric  cars  had  increased  to  the  number  of 
50.658,  alld  the  number  of  miles  of  track  to  17.0(10,.  The  stimulus 
given  the  industry  is  further  brought  out  by  the  fact  that,  whereas 
in  l&w  the  total  capital  and  funded  debt  for  all  roads  appears  to 
have  reached  $.tfi.t. 1 50.000.  in  1000  the  total  for  871  street  railway 
systems,  chiefly  electric,  was  $l,02,»,8lo.,o87  capital  stock  and  J"7.- 
802,571  funded  debt,  making  a  total  of  slightly  over  $1,800,000,000, 
or  just  five  times  the  figures  of  ten  years  before.  On  this  vast 
capitalization  the  returns  irorn  the  operation  would  indicate  a  net 
earning  capacity  of  from  4  per  cent  to  5  per  cent.  The  Bureau 
quotes  the  annual  report  of  the  Metropolitan  Street  Railway  Com- 
pany, of  New  York,  for  the  census  year  ended  June  30.  IQOO.  as 
indicating  the  saving  that  has  resulted  from  the  introduction  of 
electricity.  A  comparison  is  made  of  the  cost  of  operation  per  car 
mile  and  electric,  cable  and  horse. 

The  Pennsylvania  Tunnel 

According  to  reports  from  Philadelphia  officials  of  the  Penn- 
sylvania Railroad  are  of  the  opinion  that  there  will  be  no  difficulty 
in  securing  the  consent  of  the  Aldermen  of  Xew  York  for  the 
construction  of  their  imdrrg".,ir...  n  ad,  .-dtli  n-.t-h  no  action  has 
been  taken  by  the  Aldermen  in  regard  to  granting  the  franchise 


for  the  construction  of  the  tunnel  under  Manhattan  Island.  An 
officer  of  the  Pennsylvania  Railroad  is  even  quoted  as  stating  that 
an  understanding  had  been  reached  which  was  agreeable  to  all 
parties  interested,  and  that  within  a  short  time  a  new  bill  would 
be  presented  to  nii"et  with  the  approval  of  the  Aldermen,  as  well 
M  the  members  of  the  Rapid  Transit  Commission  and  Mayor  l-ow 
Some  of  the  changes  which  the  Aldermen  wanted  in  the  timnel 
bill  have  been  complied  with  by  the  Pennsylvania,  it  is  said,  but  it 
is  understood  nothing  will  be  done  in  regard  to  the  question  of 
employing  labor.  It  i»  contended  by  the  railreiad  officials  that  they 
will  have  nothing  to  do  with  this.  The  work  will  be  given  to  a 
contractor,  and  he  will  be  responsible  for  carry  ing  out  the  plans, 

The  Sensatieaal  In  the  Daily  Press 

An  instance  of  the  injury  that  may  be  done  an  employee  and 
employer  by  the  publication  of  a  sensational  newspaper  story  is 
furnished  at  San  Francisco,  where  minor  differences  between  a 
street  railway  company  and  its  employees  were  so  magnified  and 
distorted  by  one  of  the  yellow  journals  of  that  city  that  it  was 
made  to  appear  that  a  street  railway  strike  was  to  be  declared  at 
once  The  agreement  entered  into  several  months  ago  between 
the  company  in  question  and  its  employees  provides  that  the  com- 
pany -hall  deal  with  a  committee  of  the  employee-  when  there  is 
any  grievance  A  few  days  ago  the  officials  ..(  the  company  were 
visited  by  a  committee,  but  the  company  refused  to  dc-al  with  It, 
because  one  of  its  members  was  not  an  employee  of  the  company, 
the  agreement  between  the  company  and  its  employees  staling 
precisely  that  a  committee  of  employees  only  would  lie  dealt 
with.  Now,  the  refusal  of  the  company  to  deal  with  the  com- 
mittee was  worked  up  into  a  most  sensational  first-page  story, 
full  oi  inaccuracies  and  entirely  without  foundation  A  meeting 
of  the  street  railway  employees  was  called  at  once,  and  resolution* 
were  passed  deploring  this  act  of  the  yellow  journalist,  branding 
the  whole  story  as  a  most  outrageous  misrepresentation  of  the  facts 

of  the  case. 

Connecting  Worcester  with  Providence,  Hartford  and  Boston 

With  the  plan  for  consolidating  as  the  Worcester  4  Connecticut 
Eastern  Street  Railway  Company,  the  Worcester  &  Webster 
Street  Railway,  the  Webster  &  Ihidley  Street  Railway,  the  Wor- 
cester *r  Connecticut  Eastern  Street  Railway,  the  Danictson  4 
Norwich  Street  Railway,  not  yet  built,  and  the  Peoples  Tramway 
Company,  which  companies  control  lines  from  Worcester  to  Nor- 
wich. Conn  ,  attention  is  again  called  to  Worcester  as  an  interurban 
railway  center.  Now,  in  addition  to  the  lines  mentioned,  which 
in  themselves  form  an  important  system,  there  extend  from  the 
city  the  various  suburban  lines  of  the  Worcester  Consolidated 
Street  Railway  Company,  the  Worcester  &  Black  St  One  Valley 
Street  Railway  Company  and  the  Wcstboro  4  Marlboro  Street 
Railway  Company.  Then  there  is  the  Boston  &  Worcester  Street 
Railway,  under  construction  between  Boston  and  Worcester,  the 
Hartford  4  Worcester  Street  Railway,  contemplating  a  line  be- 
tween Hartford.  Conn.,  and  Worcester,  and  the  Providence  4 
Worce-ter  Street  Railway,  which  contemplates  constructing  a  line 
between  Worcester  and  Providence,  R.  I.;  but  on  the  road 
under  construction  between  Boston  and  Worcester  and  those 
planned  to  connect  Worcester  with  Hartford  and  Prov  idence  inter- 
est is  now  centered.  Interests  identical  with  those  that  are  hack- 
ing the  Boston  4  Worcester  Street  Railway  are  behind  tx>th  the 
Hartford  4  Worcester  Street  Railway  and  the  Providence  4 
Worcester  Street  Railway 

The  di-tance  between  Providence  and  Worcester,  as  it  is  pro- 
posed to  build  the  new  road,  is  about  40  miles,  and  the  fare  be- 
tween the  cities  will  prohably  be  50  cents.  The  run  on  the  New- 
York.  New  Haven  &  Hartford  Railroad  between  the  cities  is  about 
40  miles,  and  the  fare  charged  is  $1.10.  Entrance  to  Worcester 
will  be  made  over  the  lines  of  the  Worcester  Consolidated  Street 
Railway,  and  at  Prov  idence  entrance  to  that  city  will  Ik-  made  over 
the  line-  of  the  Rhode  Island  Suburban  Railway.  Locations  and 
franchi-es  have  been  secured  for  this  line,  and  charters  are  to  be 
applied  for  at  the  next  sessions  of  the  Legislatures  of  Massachu- 
setts and  Rhode  Island. 

For  the  line  between  Hartford  and  Worcester  it  is  said  that 
little  has  been  done  in  the  way  of  securing  grants.    This  line  will 
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pass  through  a  territory  not  »o  thickly  settled  as  either  the  Boston 
&  Worcester  Street  Railway,  or  the  Providence.  &  Worcester 
Street  Railway,  but  the  through  traffic  will  be  targe.  In  this  con- 
nection it  is  interesting  to  note  what  inducements  the  company 
can  offer  to  secure  through  travel  from  the  steam  road  with  which 
it  will  enter  into  direct  competition.  The  route  of  the  electric 
railway  will  be  about  20  miles  shorter  than  that  of  the  steam  road, 
but  the  time  required  to  make  the  run  on  the  electric  railway  will 
exceed  by  one  hour  that  which  is  required  by  steam.  But  fre- 
quency of  service  and  a  low  rate  of  tare  will  compensate  tor  this 
additional  time.  The  fare  by  electric  railway  will  be  about .$t  on 
less  than  that  by  steam,  it  is  expected. 

The  Boston  &  Worcester  Street  Railway,  on  which  construction 
work  is  now  progressing  so  satisfactorily,  will  pas-  through 
Brookline,  Newton,  Wellesley,  Natick.  Framingham,  Southboro, 
Wcstboro,  Northboro  and  Shrewsbury,  some  of  the  prettiest  towns 
in  the  State.  The  length  of  the  run  from  Boston  to  Worcester  is 
40  miles,  and  the  Boston  &  Worcester  Street  Railway  will  prac- 
tically parallel  the  lines  of  the  Boston  &  Albany  division  oi  the 
New  York  Central  Railroad.  It  is  said  that  the  running  time  of 
the  electric  railway  between  the  cities  will  be  two  hours,  and  the 
plan  is  to  charge  a  fare  of  35  cents.  Through  trains  of  the  Boston 
&  Albany,  making  no  stops  between  points,  make  the  run  between 
the  cities  in  a  little  over  one  hour.  The  fare  by  steam,  however, 
is  $1.00. 

For  Perpetual  Slreet  Railway  Franchises  in  Cleveland 

The  street  railway  interests  of  Ohio  arc  intensely  interested  in 
the  new  code  bill  now  being  considered  by  a  special  session  of  the 
Stale  Legislature.  The  section  relating  to  electric  railway  fran- 
chises, as  provided  in  the  code  submitted  to  the  Legislature  by 
Governor  Nash,  provides  that  franchises  shall  be  granted  only 
after  advertisement  and  competitive  bidding,  the  bidder  who  gives 
the  most  to  the  city  and  people,  either  in  the  way  of  money  pay- 
ments or  lower  fares  or  other  concession,  to  have  the  franchise; 
that  the  life  of  such  franchise  shall  not  be  for  more  than  twenty- 
five  year*,  with  a  revision  of  rates  every  ten  y.-ars  with  a  re- 
sort to  arbitration  if  the  city  and  company  cannot  agree. 

Senator  Mark  Hanna.  president  of  the  Cleveland  City  Railway 
Company,  of  Cleveland,  has  had  drafted  an  amendment  to  the 
franchise  clause  of  the  proposed  code,  providing  that  street  rail- 
way franchises  shall  be  perpetual,  with  a  revision  ot  rates  every 
ten  years.  The  proposed  amendment  is  attracting  almost  as  much 
attention  as  the  code  itself,  and  there  is  likely  to  be  a  long  con- 
troversy on  the  subject.  The  arguments  in  favor  of  perpetual  fran- 
chises, as  given  by  Senator  Hanna  in  newspaper  interviews,  may  be 
summarised  briefly  as  follows: 

That  it  would  give  stability  to  investments  111  such  enterprises; 
capitalists  would  not  hesitate  to  invest  their  money,  and  to  give  to 
the  public  the  highest  class  of  service,  as  they  would  he  sure  they 
would  receive  a  proper  return  from  their  investments.  If  a  com- 
pany's franchise  is  to  expire  within  a  short  term,  and  there  is 
doubt  of  renewal  on  favorable  terms,  it  will  not  invest  money  io 
improvements  and  extensions,  nor  hardly  keep  up  nccc^ary  repair-, 
because  of  the  uncertainty  of  any  adequate  return.  Further,  the 
bonds  of  a  company  with  a  perpetual  franchise  can  be  floated  at 
a  much  lower  rate  of  interest,  because  they  will  attract  those  who 
purchase  for  permanent  investment,  and  will  possess  the  stability 
of  government  bonds. 

The  proposed  amendment  makes  changes  in  sections  29.  30.  31, 
and  34  of  the  Nash  code  bill.  The  words  inserted  are  capitalized. 
The  words  left  out  arc  designated  by  stars.  The  sections  with  the 
proposed  amendments  are  as  follow  s : 

Section  29 Council  shall  have  power  to  grant  the  use  of  tlie  streets  or 
other  public  place.  AND  TO  PERMANENTLY  RENEW  AND  GRANT 
HERETOFORE  MADE  AT  ANY  TIME  BEFORE  OR  AFTER  ITS 
EXPIRATION.  10  any  llltrl  railway  eiinriany.  natural  or  nMitirt.il 
gas  company,  electric  or  other  light  company,  water  company,  pneu- 
matic tulie  or  package  company,  heat  and  power  company,  telephone 
company  or  any  other  similar  corporation,  and  the  right  to  use  the  sln-els  i>r 
olher  public  places  may  extend  over,  upon,  alonit.  aeros.,  or  beneath  the 
surface  thereof. 

Section  S"—  No  «ucji  right  dial!  be  granted  OR  RENEWED  except  l>y  ordi- 
nance of  Council  •  •  •  nor  shall  any  such  ORIGINAL  grant  lie  made  ex- 
cept  u(Hin  written  application  to  Council  from  the  corporation  ilcsinnu  .lie  u«e 
ot  the  street*,  and  after  advertisement  for  thirty  days  in  some  newsjajser  of 
central  circulation  in  the  city  or  village,  inviting  pro|«>s»ts  to  furnish  the  In- 
habitants thereof  with  the  public  service  proposed  jn  the  n|*p!icatton.  No  OatlG- 
IN. VI.  grain  shall  tie  made  except  to  the  company  orTrnrg  the  best  terms  to 
the  municipality  and  its  inhabitants,  with  respect  ho*  to  the  comr.rn.atn. 11  or 
return  to  he  given  In  the  war  of  rental  and  repairs,  and  the  rates  of  charges  to 
be  -naile;  and  where  any  bid  includes  an  orter  to  pay  the  municipality  an 


annual  percentage  of  the  gross  receipts  of  the  company,  such  bidder,  if 
awarded  the  gram,  shall  promt  Council,  or  any  person  or  persons  designated 
by  Ccuncil,  to  examine  its  books  at  any  time  for  the  purpose  of  ascertaining 
such  gross  receipts. 

Section  31— Council  shall  hare  power  at  all  times  to  adopt  police  regulations 
with  respect  to  the  use  of  the  streets  or  other  public  places  by  such  companies, 
and,  at  the  end  of  each  period  of  ten  years,  to  regulate  the  price,  rate  of  fart, 
or  other  charges.  TERMS  AN  LI  CONDITIONS  for  the  public  service,  by 
agreement  with  the  companies  WHICH  PRICES.  RATE  OF  FARE  AND 
OTHER  CHARGES,  TERMS  AND  CONDITIONS  SHALL  ALW  AYS  RE 
JUS  f  AND  REASONABLE,  and  every  grant.  AND  RENEW  \L  OK  GRANT, 
sliall  provide  a  method  of  arbitration  to  be  thereafter  pursued  in  case  the 
Council  and  the  c.  m[  any  are  unaMe  to  agree  upon  such  regulation  of  the  price 
rate  of  fare  or  other  charge..  TERMS  AND  CONDITIONS,  provided,  that 

the  council  shall   have  p  wel  at  any  time  wit'-  »:  •-  o-i  r  of  ti  t  Wiyiiy, 

to  secure  more  favorable  terms  to  the  m-jnicipality  in  the  operation  of  any 
grant  herrin  authorized,  and  any  taxpayer  shall  have  the  right,  in  the  manner 
proudest  in  M-clonis  1~.  1TTX,  and  17T5,  of  the  Revised  Statutes,  to  prevent 
a  violation  of  this  section  of  any  abuse  of  the  power  herein  conferred. 

Section  M  -Extension!  of  existing  street  railway  routes  may  be  made  by 
the  Council  of  any  municipal  corporation  to  auy  company  owning  or  having 
the  right  M  construct  any  atrect  railway  within  the  corporate  limita  whenever 
such  extension  is  deemed  beneficial  tD  the  public:  •  •  •  and  the  terms  upon 
which  such  extension  may  be  made  shall  not  be  lex*  favorable  to  the  public 
of  to  the  municipality  than  those  imposed  in  the  grant  of  the  original 
ri-ntr;  and  provided  further,  that  before  any  work  i»  done  upon  the  streets 
or  other  public  places  over  which  the  tracks  of  the  company  are  to  be  extended, 
said  company  shall  produce  to  the  council  the  written  consent  of  a  majority 
of  the  (bulling  property  owners  as  required  in  such  original  grant. 

In  section  3L  as  designated  by  stars,  the  matter  left  out  is  as 
follows:  "And  no  grant  shall  be  valid  for  a  greater  period  than 
twenty-five  years." 

In  section  34.  as  designated  by  stars,  the  matter  left  out  is  as  fol- 
lows: Provided  that  the  rights  under  said  extension  shall  expire 
at  the  same  time  as  those  conferred  in  the  original  grant." 



Interurban  Lines  Secure  Entrance  to  Indianapolis 

Aitcr  discussing,  for  about  iwo  years,  the  question  of  terms  for 
admitting  the  interurban  railway  lines  to  Indianapolis,  that  city,  as 
previously  mentioned  in  the  Streft  Railway  Jocknxl.  has  re- 
cently solved  the  question  in  a  manner  equally  satisfactory  to  the 
residents  of  the  city  and  the  companies  scekiriK  entrance.  A 
franchise  has  been  granted  to  the  Indianapolis  Traction  S:  Ter- 
minal Company  for  the  erection  of  passenger  and  ('eight  terminal 
stations,  and  the  construction  oi  downtown  loops  to  be  used  by 
the  interurban  cars  111  reaching  these  stations,  and.  in  addition  to 
this,  franchises  have  been  granted  to  the  eight  interurban  com- 
panies that  were  seeking  entrance  to  tile  city. 

Provision  is  made  for  the  payment  to  the  city  by  the  Indian- 
apolis Traction  &  Terminal  Company  for  4  cents  on  each  car 
entering  the  city  for  the  first  eleven  years,  6  cents  for  each  car 
entering  the  city  ior  the  next  ten  years  and  10  ccnls  on  each  car 
entering  the  city  for  the  following  ten  years,  and  payment  is  also 
to  be  made  to  the  city  by  each  oi  the  interurban  companies  re- 
ceiving franchises  of  I  cent  for  each  car  entering  the  city  during 
the  entire  time  oi  thirty-one  years  for  which  the  franchises  are 
granted.  Under  these  provisions  the  revenue  to  the  city,  during 
the  franchises,  from  the  car  tax  will  be  $381,383. 

The  city  has  fixed  the  freight  rates  to  be  charged  by  the  com- 
panies. It  is  stipulated  that  the  companies  shall  carry  ircight  .t 
rates  not  exceeding  the  rates  now  charged  by  other  common  car- 
riers for  the  same  classes  of  merchandise,  provided  that  the  com- 
panies cannot  be  compelled  to  charge  less  rates  th,in  80  pier  cent 
of  the  present  published  rates  of  other  common  carriers.  The 
city  reserves  the  right  to  regulate  the  carriage  of  ErelgJH  and  to 
change  the  routes  in  the  city  limits  used  by  freight  and  express 
cars  in  reaching  the-  freight  terminals 

The-  Indianapolis  Street  Railway  Company  is  given  the  right  to 
const  run  a  new  belt  line,  and  it  is  estimated  that  this  line,  if 
double-tracked,  will  call  for  the  laying  of  eleven  miles  of  track. 



Engineering  Societies 

THE  NEW  ENGLAND  STREET  RAILWAY  CLUB  will  hold 
its  annual  out  inn  at  Hampton  Beach.  Thursday.  Sept.  4.  1002. 
This  is  the  last  outdoor  meeting  of  the  club  for  the  year,  and  it 
is  generally  expected  that  there  will  tie  a  large  attendance 

NEW  YORK  RAILROAD  CLUB -The  first  meeting  of  the 
club  for  the  coming  season  will  be  held  on  the  evening  of  Sept.  |8. 
An  interesting;  paper  i«  promised  by  Chief  Engineer  ).  C  Bracken 
mlge,  of  the  Brooklyn  Rapid  Transit  Company  on  "Track  Con- 
M ruction  fi  r  Rapidly  Moving  Heavy  Loads  in  Electric  Railroad- 
ing" The  place  of  meeting  will  he  announced  later  in  the  usual 
way. 
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PERSONAL  MENTION 


MR.  C.  W.  MARTIN  succeeds  Mr.  \V.  P.  Cosper,  resigned,  a* 
general  agent  at  Chicago  of  the  Consolidated  Car  Heating  Com- 
pany, of  Albany,  X.  V.  Mr.  Martin  is,  ably  assisted  by  W.  S. 
Hammond,  Jr. 

MR.  E.  W.  MOORE,  of  the  Everctt-Moorc  syndicate,  leaves  this 
week  for  a  six-week's  vacation  in  Europe,  He  will  be  accom- 
panied by  Mr.  F.  J.  Wolfe,  assistant  passenger  agent  oi  the  New 
York  Central  Railway. 

MR.  FRANCIS  C.  GREEN,  former  superintendent  of  the  Con- 
solidated Car  Healing  Company,  of  Albany,  N.  Y.,  has  recently 
been  appointed  general  manager  of  the  company,  succeeding  Mr 
H.  P.  Scales,  resigned.  Mr.  Green  has  lull  charge  of  all  the 
affairs  of  the  company. 

MR.  T.  M.  GATHRIGHT  has  resigned  as  general  superin- 
tendent of  the  Camden  interstate  Railway,  of  Ironton.  Ohio,  and 
will  be  succeeded  by  Colonel  \V.  \V  Magoon,  who  has  been  treas- 
urer of  the  company.  Colonel  Magoon  will  be  succeeded  by  Mr.  T. 
McK.  Hays,  who  has  ben  connected  with  other  lines  operated 
by  Hon.  Mr.  John  Graham,  president  of  the  Camden  Company. 

MR.  O.  W.  HRAINE,  who  succeeded  Mr.  G.  Fischer  as  electri- 
cal engineer  of  the  New  South  W  ales  Government  Railroad,  is  at 
present  in  l-ondon  on  business  connected  with  important  exten- 
sions now  being  carried  on  in  the  Sydney  tramway  system,  which 
is  owned  by  the  New  South  Wales  Government.  Mr.  Biaine  is 
planning  10  return  to  Australia  by  way  of  America,  and  will  prub- 
ably  attend  the  convention  of  the  American  Street  Railway  Asso- 
ciation at  Detroit. 

MR.  W.  O-  HANDS,  superintendent  of  the  Northeast  Division 
of  the  Metropolitan  Street  Railway  Company,  of  Kansas  City. 
Mo.,  has  resigned  from  that  position  to  accept  a  more  lucrative 
position  on  the  engineering  staff  of  the  company  during  the  re- 
construction of  the  system.  Mr.  Hands^  fourteen  years  a  con- 
structing engineer,  is  especially  fit  ior  his  new  position.  Mr.' 
J.  W.  Sherman  has  been  appointed  to  succeed  Mr.  Hands  as 
superintendent  for  the  Northeast  Division. 

MR.  H.  P.  BRADFORD,  who  was  formerly  general  manager 
of  the  Compania  del  Fcrrocarrilcs  de  Distrito  Federal  de  Mexico, 
of  Mexico  City,  and  previously  was  the  general  manager  of  the 
Cincinnati  Inclined  Plane  Railway  Company,  has  just  been  ap- 
pointed general  manager  of  the  Compagnic  Gcnevoise  des  Tram- 
ways Eleqtriques.  of  Geneva.  This  property,  as  stated  in  recent 
issue*  of  the  Street  Railway  Journal,  has  recently  been 
equipped  electrically.  The  two  largest  stockholders  in  the  com- 
pany are  Mr.  H.  A.  Butters  and  Mr.  John  Hays  Hammond. 

 i»t 

CONSTRUCTION  NOTES 

LOS  ANGELES.  CAL.— The  ordinance  granting  the  California  Pacific  Kail, 
way  Company  the  light  to  CCMIWCt  a  railroad  along  certain  pubtic  street* 
of  the  cilr  of  Lo»  Angeles,  to  be  operated  ,n  connection  with  the  electric 
railway  between  Lo*  Angeles  and  the  city  of  San  Pedro,  tins  been  adopted  by 
the  City  Council. 

WATSON VII.t.F.,  I.AT.-W.  J.  Roger*,  of  San  Jose.  ha«  applied  to  the 
Supervisors  of  Santa  Crux  County  for  a  franchise-  to  construct  an  electric 
railway  through  the  county.  Bid*  for  the  franchise  will  be  received  on 
Sept  10. 

STOCKTON,  CAL— II.  H.  Griffiths  hat  filed  with  the  City  Council  his  accep- 
tance of  the  franchise  recently  paiwl  by  the  Council.  The  franchise  give* 
Mr.  Griffith  permission  to  hu.ld  an  electric  railway  over  the  principal  street* 
of  the  city,  and  it  i.  his  intention  to  hu.ld  not  only  such  lines  as  are  stipulated 
by  the  franchise,  but  lines  to  Lodi  and  other  suburban  point*.  It  U  the  inten- 
tion to  begin  work  in  the  near  future. 

SAN  JOSE,  CAL.— The  supervisors  have  granted  L-  A.  Sage  a  franchise  for 
the  construction  of  an  electric  railway  from  San  Jo*e  to  Saratoga,  a  distance 
of  12  miles. 

NORWICH,  CONN  — The  Railroad  Cirnmissioner-  have  approved  the  enn- 
*trucfon  plan*  of  the  Danielson  St  Norwich  Street  Railway  Company,  for  a 
pmposcd  extension  of  it*  line  from  Killingly,  through  Fall*  llioolc  to  Central 
Village. 

ROCKVILLE.  CONN.-Thoma*  C.  Perkin*.  promoter  of  the  Hoekville- 
StafTord  Springs  Electric  Railway,  I*  quoted  as  authority  for  the  statement 
that  the  bonds  on  It-*  whole  proposition  have  been  underwritten  hy  a  Boston 
house,  and  that  the  stock  has  been  subscribed  for  and  a  conditional  contract  let 
with  :i  Boston  firm  of  street  railway  contractors,  subject  to  the  local  company's 
being  able  to  get  the  rights  of  way.  etc  It  is  said  that  Mr.  Perkin*  ha*  secured 
the  rights  of  way  from  the  Connecticut  State  line  to  Worcester,  and  that  h« 
will  begin  at  once  securing  right*  of  way  in  the  Conncct-cut  town*  through 
which  the  road  is  to  pa-*.   The  road  will  he  about  40  mile*  long. 

INDIANAPOLIS,  IND.-Thc  Indianapolis  *  Eastern  Railway  Company  has 
tinder  construction  H  miles  of  road  between  Knightstown  and  Dublin.  Ind.. 
giving  a  line  from  Indianapolis  to  Dublin,  a  distance  of  4  mile*.  At  Dohhn 
connections  are  made  with  the  Richmond  Street  Ik  Interurban  Railway,  thus 
completing  i  line  from  Indianapolis  to  Richmond.  Between  Richmond  and 
Eaton,  Ohio,  a  distance  of  IS  miles,  contracts  have  been  let.  and  in  the  spring 


it  is  expected  that  the  line  between  these  points  will  be  completed.  At  Eaton 
connection  will  be  mad,  with  the  Dayton  ft  Western  Railway,  thu*  giving  • 
through  line  from  Indianapolis  to  Dayton.  The  Indianapolis  ft  Eaatern  will 
erect  its  own  power  house,  which  will  be  equipped  with  two  40O-kw  generators, 
two  t?*Mtp  cutit|M>und  condensing  engines,  and  three  6*Mip  Sterling  boiler*.  C 
M.  Kirkpatrick,  of  Greenfield,  Ind..  has  the  contract  for  the  track  work,  the  Car- 
negie Sirel  (.nmpany  lias  the  contract  for  the  rails,  and  the  St.  Lout*  Car  Con. 
pany  has  the  contract  for  the  rolling  stock.  The  car*  arc  to  be  equipped  with 
Steel  motor*.  The-  authorized  capital  stock  of  the  company  is  Jl.30Ci.QtXI. 
til  *n  authored  funded  debt  of  II  .<■«).«».  *7D0,cs»  ha.  been  leaned.  The 
officer*  of  the  company  are:  V.  M.  Kauvre.  president;  C.  E.  Coffin,  vice- 
president;  J.  W.  tbipman.  secretary,  manager  and  purchasing  agent;  M.  B. 
Wilson,  treasurer;  D.  H-  Robinson,  superintendent. 

MADISO.NVILLE.  KY  —  It  is  possible  that  an  electric  railway  will  be  cos 
strucled  from  Morgantield  to  Sebree.  It  i(  proposed  to  ran  the  line  through 
tlx-  nil  fields  in  Webster  County.  thence  lo  Diaon  and  from  there  to  Sebree. 
Should  the  project  materialise,  it  will  give  connection  with  the  Louisville  ft 
Nashville  Railroad  at  Sebree.  and  the  Ohio  Valley  at  Morgantield. 

SACO.  ME— F.  A.  liobart.  of  Blltogs,  hat  informed  the  local  interest* 
identified  with  the  Saco  Valley  Railroad  that  he  has  closed  a  contract  for 
building  the  road-  The  contractor  give*  a  bond  (hat  be  will  begin  work  upon 
the  construction  of  the  toad  within  *i»ty  days  The  contract  stipulate*  that 
the  road  shall  be  constructed  this  fall  to  the  depot  of  the  Portland  &  Rochester 
Railr.ad  at  Itar  Mills  where  the  power  station  i*  to  he  located.  The  balance 
ot  the  road  it  to  be  completed  as  no*  at  possible  neat  year. 

WATKRVILLE,  MAINE  -The  hearing  on  the  application  of  the  Watcrrille 
i  Oikland  Street  Railway  Company  for  a  location  of  it*  road  from  Watemlle 
to  Oakland,  a  distance  of  about  *  mile*,  lias  been  closed.  The  Railroad  Com- 
missioner* are  expected  to  announce  their  decision  shortly. 

SANDWICH.  MASS  —The  Sandwich  Street  Railway  Company,  organised  to 
build  an  electric  railway  from  a  connection  with  the  Mnldleb.ro.  Warcham 
a  ilii-jLiird's  Hay  Street  Railway  in  Itourne,  through  Sandwich  to  Barnstable,  a 
distance  of  54  nnlrs.  has  eleelrd  officers  as  follows:  R.  A.  Hammond,  presi- 
dent; C.  M.  Thompson,  vice  president;  John  A.  Holway.  treasurer;  Arthur 
■Iranian,  clerk.  C.  11.  Jefferson.  A.  II.  Armstrong.  Thorna.  C.  Day,  William 
A.  Nye.  George  T.  McLaughlin.  Fletcher  Clark.  James  I.  Wesson,  R.  D. 
\\  oodwsird,  H.  H    Fauncc,  M.  U.,  diirctore. 

NOR  III  ADAMS,  MASS -A  franchise  ha*  been  granted  the  Hoosac 
Valley  Street  Railway  Company  by  the  Williamstown  Selectmen  to  extend 
its  lines  lo  the  Vermont  State  line. 

MAYNARD.  MASS.  The  Selectmen  of  Maynard  have  denied  the  petition 
ot  the  Lowell,  Acton  &  Maynard  Street  Railway  Company  for  a  location  in 
Maynard.  because  of  the  refusal  of  the  company  to  pave  between  the  track*. 
1  he  cost  of  paving  will  he  from  t-'.jO  to  tS.MKi 

WORCESTER.  MASS.— The  Worcester  ft  Connecticut!  Eastern  Street  Rail- 
way Company  has  completed  it*  line  from  Danielton.  Conn.,  to  Wsu- 
regan,  Conn. 

WORCESTER.  MASS-Brown  t,  MeUin,  of  Bo.lon.  engineer.  rcpresent- 
ing  a  syndicate,  have  acquired  a  large  tract  of  land  at  Ban*  Fall*  in  the  town 
of  Barre.  with  water  rights  on  the  Ware  River,  where  they  will  erect  a 
water  power  plant  for  the  generation  of  electricity.  The  water-posrer  It 
estimated  at  hp.  and  the  natural  conditions  are  such  that  a  small  dam 

will  create  a  Urge  storage  reservoir.  Negotiations  are  being  entered  into  with 
the  Worcester  4  llol.len  Street  Railway  Company  to  »upply  power  for  it*  new 
line. 

GREENFIELD,  MASS -The  Greenfield.  Deerficld  &  Northampton  Street 
Railway  Company  has  opened  its  line  from  Greenfield  to  South  Deerfield. 
The  company  has  built  its  line  from  Northampton  to  Hatfield,  but  there  is  a 
connecting  link  between  South  Deerfield,  through  the  town  of  Wbately  still 
It  be  built.  1  he  matter  of  a  location  in  Whately  ha*  been  taken  to  the 
Railroad  Commissioners. 

SPRINGFIELD.  MASS  —The  Enfield  ft  Somers  Street  Railway,  a  new 
feeder  to  the  Hartford  ft  Springfield  Street  Railway,  has  just  been  opened 
between  Enfield  and  Somers,  Conn. 

GARDNER,  MASS  -James  A.  Stile*,  of  Gardner,  a  well  known  .treet  rail- 
way man,  has.  with  Samuel  Williams  and  Ernest  Jose,  of  Boston,  bought  the 
While  Valley  Street  Railway,  running  from  Bethel,  Vt.,  a  distance  of  U 
miles.  The  road  was  sold  at  auction  by  the  receiver,  R.  H.  Sawyer,  for  t&S,000. 
The  street  road,  which  was  built  about  three  year*  ago,  cost  about  $400,000, 
it  is  said. 

BROCKTON.  MASS.  The  Norwell  ft  Scituate  Street  Railway  Company  ha* 
been  organized ,  with  a  capital  stock  ol  tlMi.000,  to  build  an  electric  railway 
from  the  terminus  of  the  lines  of  the  Old  Colony  Street  Railway  in  Assinippi 
through  Norwell,  Greenbush.  Scituate  Harbor.  North  Scituate  and  Cohasaet, 
connecting  wiih  the  third  rail  system  in  the  latter  place.  The  distance  ia  IS 
miles.  In  Scituate  Harbor  the  line  will  extend  to  the  Sand  Hills,  a  favorite 
summer  resort  for  residents  of  the  inland  towns,  following  Ihc  highway 
recently  l.ml  out  and  accepted  hy  the  County  Commissioners  to  North 
Svituaie     Henry  11,  Smith,  ot  Norwell.  is  interested  in  the  project- 

PLYMOL'TH.  MASS.— It  it  Mid  that  the  Plymouth,  Carver  ft  Warcham 
Street  Railway  will  form  a  connection  at  Tremont  with  the  Middtehoro,  VVare- 
li.im  &  Buzzard's  Bay  Street  Railway  for  all  point*  north  and  south,  and  alto 
with  the  mam  line  of  the  steam  road  from  Boston  to  all  point*  on  Cape  Cod 
and  the  Fairhtven  branch  lo  this  city.  An  extension  i*  also  contemplated  from 
Tremont  south  through  Rochester,  to  Acushnet,  connecting  there  with  the 
lines  of  the  t'nion  Street  Railway,  of  New  Bedford,  and  the  New  Bedford, 
Mtddlcboro  ft  Brockton  line  of  the  Old  Colony  Street  Railway  Company. 

ATLANTIC  CITY.  N.  J.-An  ordinance  to  grant  the  People**  Traction 
Corn-any.  of  which  I.  A.  Sweigard.  formerly  general  manager  of  the  Reading 
Railway,  is  president,  the  right  lo  build  an  electric  railway  here,  hc«  been 
introduced  in  City  Council. 
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The  Trolley  AccWeal  at  Pituflcld 

The  most  unfortunate  collision  which  took  place  between  one 
oi  the  cars  of  the  Pittsficld  Electric  Street  Railway  Company  and 
the  carriage  carrying  the  President  oi  the  United  States,  on  the 
morning  of  Wednesday.  Sept.  3.  has  been  the  cause  of  much  un- 
necessary agitation  against  high-speed  operation  of  trolley  cars 
Unfortunately  for  the  accuracy  of  the  report*  telegraphed  over 
the  country  purporting  to  give  details  of  the  catastrophe,  the 
reporters  who  were  the  President's  constant  attendants  on  the 
trip  were  miles  away  al  the  time  It  has  been  said  that  the  au- 
thenticity oi  history  is  inversely  as  the  number  of  witnesses  to 
any  given  event,  ami  many  of  the  published  accounts  of  the  Pitts- 
field  accident  show  earmarks  of  having  been  founded  on  the 
hysterica!  utterances  of  excited  passengers. 

We  give,  ill  another  column,  a  conservative  statement  of  the 
[acts  as  they  appear  from  an  investigation  on  the  spot  by  an 
editorial  representative  oi  this  paper.  That  the  railway  company 
or  its  employees  are  entirely  to  blame  for  the  occurrence  will  be 
seen  to  be  quite  inadmissible,  but  the  amount  of  tesponsibility 
which  should  be  placed  upon  their  shoulders  must  be  left  for  the 
courts  to  decide.  We  believe  that,  while  in  many  States  the  law 
gives  the  right  of  way  to  the  trolley  car  in  a  case  of  this  kind,  in 
Massachusetts  both  motormen  and  drivers  are  expected  to  exer- 
cise an  equal  amount  of  care.  That  the  driver  of  the  President's 
carriage  failed  to  look  behind  him  before  turning  on  to  the  rail- 
way track  directly  in  front  of  the  approaching  car  seems  evident. 
Whether  the  motorman  was  guilty  of  culpable  negligence  will  be 
decided  when  the  official  investigation  takes  place,  and  it  is  fortu- 
nate that  this  hearing  has  been  postponed  for  several  weeks,  so 
that  an  impassioned  examination  of  all  the  facts  bearing  upon  the 
occurrence  can  be  had. 


The 

Discussion  of  the  terms  proposed  for  the  Pennsylvania  tunnel 
franchise  has  been  renewed  by  representatives  of  the  Pennsyl- 
vania Railroad  Company  and  the  city  of  New  York,  and  it  now 
appears  that  there  is  still  a  wide  difference  of  opinion  between 
the  Aldermen  and  the  railroad  management,  and  that  each  side 
has  evidently  determined  to  insist  upon  having  its  view  accepted. 
The  principal  points  of  difference  developed  at  the  meeting  last 
week  were  upon  the  suggestion  that  the  tunnel  company  indem- 
nify the  city  against  any  claim  for  damages  that  may  arise  out  of 
the  closing  of  Thirty-Second  Street  between  Seventh  Avenue  and 
Ninth  Avenue,  and  the  proposal  that  a  clause  be  inserted  in  the 
tunnel  contract  providing  for  the  prevailing  rate  of  wages  for 
men  at  work  on  the  tunnel  and  for  an  eight-hour  day.  The  com- 
pany refused  positively  to  accept  these  terms,  In  agreeing  to  the 
price  of  $778,600  for  the  ground  within  the  vacated  portions  of 
Thirty-Second  Street,  the  company  contends  that  it  is  paying 
what  is  admitted  to  be  the  full  fee  simple  value  of  the  land,  and 
that  this  value  largely  results  from  such  vacation.  It  held,  there- 
fore, that  it  is  incumbent  on  the  city  to  meet  such  damages,  if 
any,  occasioned  by  the  vacation,  for  which  it  may  be  held  legally 
liable.  Regarding  the  question  of  wages  and  the  eight-hour  clause, 
the  company  contends  that  tins  whole  question  has  been  fully 
disposed  of  by  the  Court  of  Appeals  of  New  York,  lhat  the  law 
is  now  settled,  and  that  the  city  can  not  impose  such  conditions, 
even  in  the  building  of  its  own  subway.  Moreover,  it  is  pointed 
out  that  the  work  will  be  let  to  contractors,  who  will  necessarily 
have  to  conform  to  the  labor  situation  as  it  exists  in  New  York 
*         •  • 

The  Pennsylvania  Railroad  Company  has  pursued  a  broad  and 
liberal  policy  throughout  these  negotiations,  and  has  met  every 
reasonable  demand  that  has  been  made  by  the  city.  It  has  even 
submitted  to  conditions  that  have  never  before  been  exacted  from 
any  corporation  seeking  a  franchise  of  similar  character  in  this 
city  or  elsewhere,  but  it  has  firmly  and  emphatically  resented  the 
attempt  to  impose  terms  that  would  seriously  handicap  the  com- 
pany,  directly  conflict  with  its  established  policy  and  invite 
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meddlesome  reformers  and  sandbaggcrs  to  annoy  the  manage- 
ment in  the  future.  Moreover,  it  would  establish  a  dangerous 
precedent,  and  one  of  which  other  municipalities  would  quickly 
avail  themselves.  President  Cassatt  very  clearly  explained  the 
attitude  of  the  company  upon  the  questions  in  dispute.  Much 
as  the  corporation  desires  to  secure  the  franchise,  it  is  evident 
that  it  cannot  consistently  or  safely  abandon  its  position,  even 
for  such  a  valuable  prize.  The  city's  representatives  admit  that 
the  clauses  affecting  labor  and  wages  which  they  seek  to  have 
inserted  in  the  contract  can  not  be  enforced,  as  the  courts  have 
decided  that  such  matters  are  not  within  the  province  of  the 
municipality  to  regulate,  yet  they  persist  in  their  demands  that 
these  promise*  be  made.  It  has  been  explained  that  this  is  done 
merely  for  political  effect,  and  that  the  difficulty  might  be  solved 
by  permitting  the  Aldermen  to  insert  the  obnoxious  clauses,  ac- 
cepting the  contract  in  that  form  and  then  ignoring  these  pro- 
visions. This  plan  was  broadly  hinted  at  during  the  conference 
last  week  by  one  of  the  advocates  oi  the  amendment*,  but  the 
company  positively  refused  to  accept  any  clause  which  it  had  not 
the  power  and  inclination  to  enforce.  It  has  been  frank,  con- 
sistent and  honorable  in  its  dealings,  and  because  ot  its  attitude 
enjoys  the  u-spect  of  the  community  in  a  higher  degree  than  ever 
before.  We  believe  that  public  sentiment  will  eventually  compel 
the  granting  of  the  franchise  without  the  obnoxious  clauses,  al- 
though there  may  be  some  delay  in  securing  the  necessary  legis- 
lation. 

•         «  « 

The  failure  oi  the  city  and  the  railroad  to  agree  upon  terms 
would  result  in  great  disappointment  and  embarrassment  for  the 
company,  but  it  would  prove  a  much  greater  loss  to  the  city  It 
would  deprive  the  city  of  a  large  sum  of  money  which  the  com- 
pany had  agreed  to  pay  for  the  franchise,  the  tax  for  track  mile- 
age alone  amounting  to  upward  of  $.\ooo.ooo  ior  the  first  period 
of  twenty-five  years  under  the  terms  fixed  in  the  original  con- 
tract. The  city  would  also  forfeit  a  large  expected  increase  in 
assessable  valuation,  especially  in  the  Borough  of  Queens,  re- 
sulting from  this  improvement  But  of  far  greater  importance 
would  be  the  loss  to  the  business  interests  which  are  now  suffer- 
ing trom  lack  of  proper  railroad  terminal  facilities.  The  abandon- 
ment of  :1ns  project  would  work  serious  loss  and  disadvantage  to 
laboring  men  of  the  city,  to  whom  many  millions  of  dollars  would 
be  paid  by  the  company  during  the  construction  of  the  tunnel 
ami  the  station.  It  may  be  said  that  $^5,000,000  would  be  a  mod- 
erate estimate  of  the  loss  and  injury  to  the  city  through  the 
abandonment  of  the  Pennsylvania  Railroad  s  undertaking.  The 
Aldermen  are  certainly  risking  :i  great  deal  to  satisfy  their  desire 
to  compel  the  company  to  accept  their  terms,  especially  when  no 
advantage  is  to  be  gained.  In  other  words,  the  Aldermen  arc 
willing  that  this  great  improvement  should  be  sacrificed,  unless 
the  company  will  accept  certain  conditions  and  make  certain 
pledges  which  both  parties  know  can  not  he  enforced. 

Promise  aad  Performance 

A  St.  Paul  politician,  who  was  elected  to  the  Assembly  on  a 
platform  advocating  .Vccnt  fares,  undertook  to  carry  out  his 
promises,  but  found  that  he  and  his  associates  were  powerless. 
At  his  request  the  corporation  attorney  was  instructed  to  make 
a  report  u|M>n  the  authority  of  the  City  Council  to  fix  the  fare 
at  3  cints.  The  city's  legal  department  has  conducted  a  very 
careful  examination  oi  the  records  since  that  time,  and.  as  a 
result,  finds  that  the  Council  has  no  right  to  compel  the  reduction 
of  fares  on  the  St.  Paul  street-ear  system  to  3  cents  The  ordi- 
nance under  which  the  company  is  now  operating,  it  has  been 
found,  is  a  contract  agreed  to  by  the  city  and  accepted  by  the 
company,  and  can  not  he  modified  by  either.  The  street-car 
company  is  operating  under  a  fifty-year  franchise,  of  which  thirty- 
seven  years  still  remain,  The  result  of  this  movement  should 
teach  the  people  not  to  pin  their  faith  to  the  political  reiormer. 
who  generally  promises  much  more  than  he  can  possibly  perform, 
no  matter  how  good  may  be  his  intentions. 


Retardiaj  the  Fori  BUI 

The  present  high  price  of  coal  is  likely  to  fall  ere  long,  but  the 
predictions  oi  the  economic  prophets  will  go  far  wrong  if  it  drops 
for  some  time  to  come  to  anywhere  near  the  old  plane.  Indeed, 
for  the  last  lew  years  there  have  been  many  signs  pointing  to  a 
steady  upward  gradient  in  the  cost  of  fuel  of  every  kind.  The 
coal  supply  is.  by  no  means,  so  near  to  exhaustion  as  the  sooth- 
sayers of  the  past  would  have  us  believe,  but  for  practical  pur- 
poses it  makes  little  difference  to  the  man  who  foots  the  bill 
whether  the  supply  is  lessened  by  approaching  exhaustion  of  the 
mines  or  by  production  deliberately  limited.  From  cither  aspect 
the  outlook  for  cheap  fuel  is  distinctly  bad,  bot  if  the  present 
scarcity,  by  its  acutencss,  can  teach  the  economical  use  of  what 
fuel  is  available  it  will  have  been  not  altogether  an  unmixed  evil. 
Particularly  in  the  early  days  of  electric  railroading,  when  coal 
was  low,  there  came  to  be  a  reckless  disregard  of  measures  of 
economy,  and  we  well  remember  how  even  the  use  of  condensing 
engines  was  regarded  as  a  sort  of  theoretical  refinement  unworthy 
the  attention  of  the  practical  man.  In  those  days,  when  the  chief 
item  of  operating  expense  was  the  repair  bill,  the  fuel  account 
seemed  a  small  factor  in  the  total  expense.  To-day,  we  face  a 
very  different  situation  in  every  respect,  and  unless  we  mistake 
greatly  the  cost  of  motive  power  will  steadily  give  the  manager 
more  ami  more  concern.  The  old  fallacies  regarding  the  virtues 
of  simple  non-condensing  engines  have  gone  by  the  board  long 
ago,  and  a  really  modern  power  plant  for  an  electric  railway  is 
highly  economical.  But  the  evil  days  have  come  apace,  and 
more  attention  must  be  given  this  subject  than  ever  before. 

*         *  • 

l'crhaps  the  first  subject  for  immediate  consideration  in  this 
particular  is  the  chance  for  successful  power  transmission  from 
water  power.  An  investment  in  such  a  proposition  is  almost 
absolutely  certain  to  rise  in  value,  for  the  desirable  powers  are 
rapidly  being  taken  up,  and  each  increase  in  the  price  of  coal 
gives  transmission  from  water  power  an  added  economic  advan- 
tage, Furthermore,  the  working  distance  for  successful  trans- 
mission is  steadily  increasing,  and  many  a  proposition  that  was 
apparently  turned  down  upon  its  merits  five  years  or  six  years  ago 
is  now  highly  attractive.  Hence,  it  is  the  part  of  wisdom  to  cast 
about  for  opportunities  of  this  kind.  One  must  not  plan,  in  a 
permanent  investment  like  a  street  railway,  for  next  year  alone, 
but  for  the  next  generation,  and  even  if  a  power  transmission 
seems  barely  able  to  pay  at  the  present  time,  it  will  probably  be 
paying  very  handsomely  before  the  securities  issued  to  pay  for  it 
reach  maturity,  Even  the  element  of  change  in  the  art  alone  is 
likely  to  improve  the  economic  status  of  power  transmissions, 
while  no  change  in  the  art  seems  likely  to  improve  very'  greatly 
the  fuel  situation.  The  only  factor  tending  in  that  direction  is 
the  increasing  use  of  producer  gas.  and  this  is  of  somewhat  du- 
bious utility  on  the  scale  necessary  in  modern  electric  railroading. 
All  in  all.  therefore,  the  water-power  question  seems  to  be  par- 
ticularly well  worth  looking  up.  and  we  do  not  doubt  that  many 
rrtads  will  find  it  worth  their  while  to  introduce  it.  But  there  are 
many  points  at  which  hydraulic  power  is  not  conveniently  avail- 
able, even  with  the  present  facilities  for  transmission.  Burning 
practically  refuse  fuel  at  the  pit*s  mouth  has  often  been  suggested 
as  an  important  future  phase  of  power  transmission,  but  save  in 
two  or  three  plants  of  moderate  size  it  is  not  yet  an  accomplished 
fact.  Now  and  then,  however,  it  may  prove  to  be  worth  serious 
consideration. 

«         «  * 

Improvements  in  generating  power  arc  always  and  everywhere 
applicable,  and  the  keenest  watch  should  therefore  be  kept  on 
everything  of  this  sort  that  looks  at  all  feasible.  The  develop- 
ment of  the  steam  turbine  is  a  subject  worthy  of  the  closest  at- 
tention, since  it  seems  to  be  able  to  give  asssistancc  in  small 
plants  and  at  relatively  light  loads,  the  very  points  in  economical 
power  generation  where  help  is  most  needed.  We  must,  of  course. 
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recognize  the  (act  that  the  turbine  is  in  a  comparatively  early 
Magc  oi  development,  but  it  certainly  gives  great  promise  even 
now  When  I  rather  small  turbogenerator  can  show  economy 
comparable  with  that  attained  in  a  good-sized  plain  with  com- 
pound condensing  engines,  a  great  step  forward  has  been  taken, 
and  there  is  reason  to  hope  for  even  better  result*  in  the  future. 
Even  aside  from  turbine  practice,  every  year  shows  some  im- 
provement in  engine  performance,  so  that  the  best  work  of  ten 
years  ago  seems  rather  ordinary  to-day.  Greater,  we  think,  than 
any  probable  living  in  the  engine  itself,  is  the  possibility  of  im- 
prmiug  the  performance  of  boilers  and  furnaces,  particularly  the 
latter.  Almost  every  class  of  fuel  has  sonic  peculiarities  in  COM* 
bastion  that  require  modifications  in  the  furnace,  in  order  to  ol> 
tain  the  best  results.  The  ordinary  standard  furnaces  require,  ior 
|bc  m..st  part,  good  coal  to  obtain  the  results  for  which  they  arc 
designed.  A  change  to  poorer  grades  of  fuel  ought  to  imply,  for 
the  sake  of  economy,  a  change  in  the  furnace  and  the  scheme  of 
firing.  Again,  the  enactments  against  undue  production  oi  smoke 
bear  heavily  on  those  who  are  trying  to  economize  by  the  u-e  oi 
low-grade  coal,  and  furnaces  must  Ik-  designed  not  only  to  give 
economy  with  such  fuel  but  to  diminish  the  smoke.  (jcitcialK. 
the  two  ends  may  be  met  simultaneously,  but  a  so-called  smoke 
CMinimtr  does  not  necessarily  imply  obtaining  good  evaporative 
efficiency  ironi  the  fuel.  Far  too  little  attention  is  given  to  the 
boiler  and  furnace  end  of  the  power  station.  A  decrease  oi  in 
per  cent  in  the  steam  required  per  hp-hour  would  be  a  sensational 
improvement  in  engine  performance,  but  an  evaporation  of  IO 
lbs.,  instead  of  9  lb*.,  "f  water  per  pound  of  coal  by  better  fur- 
naces and  firing  achieves  the  same  economic  result  at.  probably, 
lessened  expense.  And  to  retain  the  evaporative  efficiency  while 
burning  a  grade  of  coal  10  per  cent  cheaper  than  before  is  an 
equally  important  advance,  although  it  is  not  so  heralded  from 
the  house-top*.  The  "man  behind  the  poker"  is  a  very  essential 
factor  in  economical  power  pro  taction 


Experience  brings  wisdom  even  to  Hoards  of  Aldermen,  and 
after  a  decade  of  electric  traction,  municipal  authorities  have  rec- 
ognized the  advantage  of  being  fairly  liberal  in  the  matter  of 
speeds  permitted.  To  get  the  greatest  good  from  modern  methods 
of  traction,  it  is  necessary  to  allow  time  as  fast  as  security  per 
nit*,  and  the  city  which  keeps  the  schedule  time  down  to  «  miles 
an  hour  steadily  falls  behind  her  more  progressive  neighbors. 
The  ordinary  electric  road  is  fairly  well  suited  with  the  condi- 
tions at  the  present  time,  but  we  are  disposed  to  think  that  there 
is  trouble  brewing.  Why  should  our  plutocratic  contemporary 
who  drives  his  Devouring  Dragon  50  miles  an  hour  over  the 
public  roads  be  exempt  from  the  same  limitations  that  are  en 
iorced  against  the  trolley  car?  The  latter  i«  a  public  com  ciiicncc, 
the  iormer  a  public  nuisance  Why  should  the  one  be  repressed, 
while  the  other  goes  scot  free?  To  be  sure,  the  police  occasion- 
ally screw  their  courage  up  to  the  |toint  of  arresting  some  ven- 
turesome chaffenr.  whose  employer  promptly  pays  the  $5  or  Stn 
fine  as  often  as  it  is  imposed.  If  both  were  given  thirty  days  for 
the  first  offense  and  a  double  dose  afterward,  it  would  hurt  their 
ifcbngs.  no  doubt,  but  the  death-rate  would  be  perceptibly 
decreased 


So  far  as  danger  is  concerned,  a  trolley  car  at  JO  miles  per 
hour  is  a  far  less  serious  menace  than  an  automobile  at  the  same 
-peed,  i.ir  the  former  is  rigorously  confined  to  a  track  which  all 
can  vec  and  avoid,  while  the  latter  runs  where  it  pica  1  has  rela 
lively  very  inefficient  brakes,  and  is  driven  by  those  who  care 
*ery  little  for  collisions,  so  long  as  their  own  precious  skuis  are 
not  endangered.  Further,  a  trolley  car.  from  motive-  oi  econ- 
omy, is  geared  so  as  to  have  only  a  moderate  margin  of  speed 
above  the  rate  ordinarily  required  for  the  schedule,  while  very- 
many  automobiles  are  deliberately  built  ior  three  times  or  four 
the  legal  speed,  and  with  the  intention  of  running  at  the 


top  notch.  The  temptation  to  "cut  loose"  seems  to  be  irresistible 
.among  operators  of  autombiles. 

*         *  * 

This  is  no  joking  matter,  despite  the  comic  papers  li  vehicles 
weighing  two  tons  or  three  tons  are  run  over  public  roads  at  .to 
miles  to  50  miles  per  hour,  why  should  an  electric  car  confined  to 
a  track  which  all  may  see  and  avoid  be  held  down  to  12  miles  or 
15  miles?  Or.  conversely,  if  considerations  oi  public  safety  have 
demanded  that  the  car  be  confined  to  this  moderate  speed,  why 
should  a  private  vehicle  of  a  much  more  dangerous  character, 
often  driven  by  reckless  and  irresponsible  persons,  be  permitted 
to  transgress  all  rules  of  decency?  One  does  not  die  the  easier 
because  he  is  run  over  by  Mr.  Billions,  of  the  Soft  Soap  Trust, 
rather  than  by  a  plain  trollev  car  driven  by  No.  1049 
a         •  • 

This  maiter.  moreover,  has  a  practical  and  commercial,  as  well 
as  an  ethical  side.  Suppose  Mr.  Billions  and  his  friends,  instead 
of  being  satisfied  with  "tooling"  a  green  and  yellow  four-in-hand, 
establish  an  automobile  line  from  Snobhurst-on-thc-Sea  into 
town.  And  following  this,  suppose  we  should  have  a  season  of 
fast  automobile  omnibuses  coming  into  direct  competition  with 
the  electric  cars?  How  about  the  speed  limit  then?  You  can  not 
hold  a  private  Juggernaut  to  one  limit  and  a  public  one  to  an- 
other, and  why  should  not  both  be  held  rigidly  to  the  conserva- 
tive limits  already  imposed  on  electric  cars?  What  is  sauce  lor 
the  goose  is  sauce  tor  the  gander,  and  we  know  of  no  good  rea- 
son why  the  public  street,  should  be  given  over  body  and  soul 
to  dangerous  vehicles.  In  a  few  years  the  competition  which 
cuts  no  figure  to-day  may  become,  by  steady  improvements  in  the 
automobile,  a  pretty  serious  matter,  and  it  seems  to  us  that  what- 
ever influence  the  electric  railroads  can  muster  should  be  turned 
to  securing  one  law  and  one  practice  oi  enforcing  the  law  for 
themselves  and  their  competitors  The  competition  is  trivial 
now.  but  if  a  coterie  of  wealthy  scorchers,  with  big  pulls,  gets  the 
bars  down  in  the  matter  of  ipeed  now.  they  will  never  go  up 
again.  It  1*  well  to  kill  snakes  before  they  get  a  chance  to  grow 
iangs. 

»         •  » 

Senou.ly.  the  unfairness  of  allowing  in  automobiles  which 
may  be.  anil  will  be.  used  for  public  traffic,  speeds  which  are  for- 
bidden to  electric  cars  running  under  much  better  conditions  for 
safety,  is  manifest.  We  think  that,  in  most  cities,  the  street  cars 
are  allowed  all  the  speed  that  good  conservative  practice  permits, 
and  practically  the  speed  i.  generally  limited  not  by  statute,  but 
by  the  conditions  of  service.  To  place  automobiles  on  the  same 
fair  plane  requires  not  raising  the  limit  allowed  for  street  cars, 
except,  perhaps,  in  a  few  places,  but  stern  enforcement  oi  the 
same  legal  speed  limit  for  both  classes  of  vehicles.  The  oper- 
ation oi  a  vehicle  geared  for  two  times  or  three  times  the  legal 
speed  in  the  public  streets  ought  to  be  frima  facie  evidence  of 
law-breaking,  to  be  treated  as  such,  and  the  punishment  ought  to 
extend  beyond  nominal  fine*.  Truth  to  tell,  we  do  not  know 
of  any  passenger  automobile  in  the  market  which  is  not  geared 
to  run  at  illegal  speed* —  ii  there  is  such  an  one.  we  shall  be  glad 
to  give  it  publicity  and  commendation.  The  great  and  useful 
future  of  a"li'inobilcs  lies  not  111  scorching,  but  in  the  develop- 
ment of  types  lilted  ior  the  stead)  and  useful  work  of  eveiy-day 
transportation  It  would  be  a  good  thing  for  the  business  lf  the 
law  should  step  in  and  compel  designers  to  turn  iheir  thoughts 
to  a  steady  going,  reliable  motor-vehicle  to  run  at  a  maximum 
-peeil  of  to  miles  or  M  miles  per  hour,  and  to  be  available  for  the 
ordinary  work  and  play  of  life  And  the  lime  is  soon  coming 
when  the  law  must  (ten  in.  Racing  is  well  enough  in  it*  place, 
and  some  men  are  born  with  a  love  of  a  hot  pace  which  they  may 
reasonably  expect  to  gratify,  but  the  world's  work  is  dime  at  a 
more  moderate  rale  Certainly,  there  should,  at  least,  be  fair 
play  in  the  matter  of  speed,  and  the  electric  car  deserve*  enough 
from  the  public  to  be  permitted  a  fair  show  in  the  public  streets, 
and  the  street  railways  have  a  right  to  demand  thai  others  shall 
be  held  to  the  same  rules  as  themselves. 
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President  Roosevelt  in  a  Trolley  Accident 


While  driving  from  Pittsficld  to  Lenox,  Mass.,  on  Wednesday, 
Sept.  3,  a  carriage  containing  the  President  of  the  United  States 
and  the  Governor  of  Massachusetts  was  struck  by  a  trolley  car. 
The  accident  resulted  in  but  slight  injuries  to  the  occupants  of  the 
carriage,  but  caused  the  death  ol  Secret  Service  Agent  Craig,  who 
was  on  the  box  with  the  driver,  and  severely  injured  the  latter. 


air  speech  to  the  citizens  of  Fittsfield  earlier  in  the  morning,  and 
was  being  driven  to  I.enox  and  Stockbridge,  where  arrangements 
had  been  made  for  further  speeches  previous  to  his  taking  his 
train  for  Great  Barrington  and  other  cities  in  his  extended  New 

Kngland  tour. 

Unfortunately,  the  brake  containing  the  corps  of  newspaper 
men  who  had  accompanied  him  on  his  trip  had  been  sent  on  ahead 
of  the  carriage,  while  the  President  stopped  to  visit  a  moment 
with  ex-Senator  Dawes  in  Fittsfield,  and  the  fust  reports  of  the 


SCENE  OF  THE  ACCIDENT 


The  car  whs  a  special  car,  chartered  by  members  of  the  Pittsfield 
Country  Club  from  the  Pittsficld  Electric  Street  Railway  Com- 
pany, and  was  about  lOOO  It.  from  the  end  oi  the  company's  line 
when  the  collision  occurred.   The  President  had  made  an  open- 


accidcnt  that  reached  the  daily  press  contained,  therefore,  many 
inaccuracies  and  exaggerations.  On  account  of  these  misstate- 
ments, which  appeared  in  their  reading  pages,  the  editorial  writers 
of  a  large  number  of  paper*  have  felt  it  incumbent  upon  them  to 


VIEW  OF  THE  ROAD,  SHOWING  POINT  OF  CROSSING  TRACK 
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flay  unmercifully  the  motorman,  the  railway  company,  the  dry 
authorities,  and,  in  (act,  the  New  England  electric  roads  in  general. 
The  hearing,  which  will  he  held  in  a  few  weeks  to  fix  the  blame 
for  the  accident,  will  undoubtedly  disprove  many  of  the  stories 
that  have  been  so  widely  circulated,  and  the  Pittsfield  Electric 
Street  Railway  Company,  which  only  the  night  before  had  handled 
4000  passengers  between  Pittsfield  and  Dalton,  without  a  scratch 
to  its  patrons  or  any  mer.ibcr  of  the  crowds  thronging  the  street* 
of  the  latter  city  in  honor  a  the  President's  visit,  will  be  placed 
in  a  position  where  a  more  reasonable  estimate  of  its  responsi- 
bility may  be  had. 

The  facts  of  the  accident  are  as  follows:  There  is  a  single-track 
line  running  from  the  center  of  the  city  to  the  Country  Club,  a 
distance  of  about  a  mile  and  a  half.  This  track  holds  the  center 
of  the  road,  South  Street,  until  within  a  short  distance  of  the 
terminus,  where  the  roadway  bends  slightly  to  the  left,  and  the 
track  keeps  on  in  a  straight  line,  passing  from  the  center  to  the 
tide  of  the  road.  Ordinarily  the  vehicular  traffic  g'>iiig  south,  i.  e., 
in  the  direction  of  the  club,  keeps  to  the  west  side  of  the  track 
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THE  PRESIDENT'S  CARRIAGE  AFTER  THE  ACCIDENT 


until  the  end  of  the  road  on  that  side  is  reached, 
as  the  good  condition  of  the  road  and  the  wheel 
tracks  at  this  point  evidences.  A  carriage,  there- 
fore, which  has  not  reached  this  turning  point  i- 
naturally  expected  by  motormcn  of  approaching 
cars  to  keep  off  the  tracks  as  completely  as  if  they 
were  to  cross  the  track  at  any  other  point  on  the 
•system.  The  President's  carriage  on  Wednesday 
was  in  just  such  a  position,  between  J$o  ft.  and 
yx>  ft.  from  the  ordinary  crossing.  As  the  ear 
had  almost  teaehed  the  vehicle  Driver  Pratt,  of 
the  President's  carriage,  whose  attention  was 
wholly  occupied  in  managing  his  four-horse  team, 
-wung  the  leaders  suddenly  to  the  left  and  at- 
tempted to  cr»ss  immediately  in  front  ot  an  ap- 
proaching car.  The  motorman  did  everything  in 
his  power  to  stop,  hut  was  too  cl<i»c  to  ivoid  the 
collision,  overturning  the  carriage  and  throwing 
Mr.  Craig,  who  had  jumped  to  his  feet  it  the  ap 
proach  of  danger,  directly  under  the  wheels  of 
the  Irolley  car. 

The  gearing  i>f  the  motors  was  such  that  run- 
ning  on  Irvel  track  IS  miles  per  hour  would  have 
been  the  maximum  speed  attainable.  The  acci- 
dent occurred,  however,  on  an  up-grade,  and  it 
is  attested  by  passengers  on  the  car  th?t  the 
motorman  was  running  at  the  time  wi'.h  current 
off.  That  the  car  was  stopped  almost  imme- 
diately after  striking  the  carriage  is  shown  by 
the  fact  that  the  body  of  the  vehicle  was  scarcely 
marred,  and  that  there  was  hardly  a  scratch  on 


the  car.  The  strain  on  the  wheels  on  the  far  side  of  the  car- 
riage caused  them  to  give  away,  tipping  the  occupants  out 
into  the  road  and  inflicting  a  few  bruises.  The  near  hind 
wheel  was  broken  in,  and  it  is  probable  that 
this  was  the  point  of  collision.  The  carriage 
was  pushed  to  one  side  and  the  car  went  far 
enough  ahead  to  hit  and  kill  one  of  the  wheel 
horses. 

Motorman  Madden,  who  had  charge  of  the 
car.  was  a  thoroughly  reliable  man,  having  been 
in  the  service  of  the  railway  company  for  a  long 
time,  and  having  had  a  most  excellent  record. 
He  was  not.  as  was  reponcd,  a  new  man,  and 
he  did  not  lose  control  of  his  car.  In  many  of 
the  stories  published  impertinent  remarks  were 
said  to  have  been  made  to  the  President  by  the 
motorman,  a  statement  which  is  entirely  without 
foundation  in  fact. 

While  the  President  was  in  the  city  the  regu- 
lar schedule  on  the  railway  lines  was  suspended 
so  that  the  City  Hall  Square  could  be  roped  off 
during  the  addresses.  The  car  which  was  in  the 
accident  was  a  special  car,  chartered  by  members 
nf  the  Country  Club  to  carry  them  from  the 
City  Halt  Square  after  the  President's  address  to 
the  club  house,  where  it  was  expected  to  give 
him  an  ovation  as  he  passed.  Before  the  trip 
the  conductor  was  given  special  instructions  that 
he  need  not  hurry,  as  the  schedule  had  been 
entirely  abandoned  for  the  time  being,  and  he 
could  take  as  much  time  a<  he  wanted  in  getting 
hack.  That  he  tried  to  pass  the  President's  car- 
riage in  a  place  where  vehicles  ordinarily 
kept  to  the  road  is  true,  but  that  the  car  was 
moving  at  a  dangerous  rate  of  speed  seems 
highly  improbable,    The  official  result  of  the 
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hearing  wiK  be  awaited  with  impatience  by  street  railway 
men  throughout  the  country',  and  until  the  testimony  o[  the 
motorman,  conductor,  passenger*,  driver  and  others  i>  made  pub 
he  all  the  facts  connected  with  this  catastrophe  cannot  Ik-  known 
The  foregoing,  however,  is  as  accurate  a  description  oi  the 
accident  as  can  at  this  time  be  obtained  by  a  careful  investigation, 
00  the  spot,  by  a  representative  oi  the  editorial  force  of  this  paper, 
and  shows  that  not  only  were  the  published  reports  in  the  daily 
press  greatly  exaggerated  but  many  of  them  contained  details  that 
were  pure  fabrications.  The  unenviable  position  in  which  it  has 
placed  the  town  of  Pittsfield,  however,  has  produced  a  combined 
effort  of  the  press  and  public  to  "regulate"  the  speed  of  trolley 
cars.  It  is  quite  likely,  therefore,  that  sufficient  pressure  will  be 
brought  to  bear  upon  the  company  to  compel  it  to  modify  its 
present  excellent  high-speed  schedule,  which  has  previously  been 
operated  with  universal  satisfaction  and  perfect  safety. 




With  the  growth  of  trolley  enterprises  m  the  States  of  the 
Middle  West  it  would  be  expected  that  Southern  Indiana  would 
come  in  for  some  attention.  In  no  section  of  the  country  are  the 
people  more  enthusiastic  in  the  prospect  of  enjoying  the  pleasure 
and  convenience  of  intcrurban  roads  than  those  of  "the  Pocket." 
No  doubt  considerable  municipal  aid  could  have  been  secured  to 
supply  necessary  financial  backing  had  that  plan  been  adopted 
by  promoters  at  an  earlier  date,  but  now  that  the  public  has  been 
assured  so  unqualifiedly  by  some  of  the  companies  organized  that 
their  propositions  will  go  through,  it  would  1*  more  dilheult  to  get 
financial  assistance. 

Up  to  the  present  time  no  work  except  surveying  has  been 
done  on  any  line  projected  in  this  section.  Hour  companies  have 
been  incorporated  to  construct  roads  to  connect  outlying  towns 
with  the  city  of  Kvansville,  but  some  of  them  have  not  shown  the 
financial  stability  that  was  expected  of  them.  The  first  in  the  field 
was  the  Kvansville  tc  Southern,  with  a  proposition  to  build  a  line 
to  Boonvillc.  in  Warrick  County,  18  miles  in  length.  This  has 
been  abandoned,  although  right  of  way  was  obtained.  The  Evans- 
ville  &  Princeton  Traction  Company  was  next  incorporated,  to 
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build  a  line  oi  about  2K  miles  to  Princeton,  in  Gibson  County. 
This  line  is  now  being  surveyed,  and  the  public  is  constantly  as- 
sured through  the  daily  newspapers  that  financial  arrangements 
have  been  made  tor  its  completion  There  seems  some  doubt 
about  this,  however,  and  local  subscriptions  are  being  asked  for. 
The  line  has  many  attractive  features,  extending  through  1  fine, 
thickly  settled  district  The  third  company  to  be  incorporated  is 
the  Kvansville  Ik  Ml.  Vernon  Traction  Company,  to  construct  a 
line  of  about  16  miles  to  Mt.  Vernon,  in  Posey  County.  The 
money  necessary  lo  construct  this  road  has  been  secured,  but 
before  entering  upon  the  work  it  was  desired  to  make  ariange- 
ments  for  the  satisfactory  bonding  of  the  property,  so  as  to  re- 
place local  money.  This  line  is  intended  to  connect  with  the 
Evansville  Street  Railway.  Recently  the  Evansullc  Si  Henderson 
Traction  Company  has  bun  organized  to  construct  a  road  from 
Kvansville  to  Henderson.  Ky.,  using  a  ferry  to  cross  the  Ohio 
River  at  the  tatter  point  It  is  also  proposed  to  connect  with  the 
eitv  lines  of  Kvansville.  A  company  has  been  incorporated  to 
build  a  rond  from  Jasper,  in  Dubois  County,  to  the  West  Baden 


Mineral  Springs,  a  well-known  health  resort.  Kvansville  is  sur- 
rounded by  a  wonderfully  fertile  agricultural  country,  and  the 
people  have  been  unusually  prosperous  for  several  years,  and  it  is 
probable  that  any  of  the  proposed  lines  would  be  a  financial  suc- 
cess, especially  when  the  city  is  experiencing  a  steady  and  reason- 
ably rapid  growth 



Single  Phase  Equipment  lot   Washington,  Baltimore  & 
Annapolis  Intcrurban  Railway 

As  announced  in  the  last  issue  of  this  paper,  the  Westinghouse 
Klectnc  &  Manufacturing  Company,  of  Pittsburgh,  has  con- 
tracted for  the  equipment,  with  alternating-current  apparatus 
throughout,  of  the  Washington.  Baltimore  &  Annapolis  Klectric 
Railway,  which  is  to  operate  an  intcrurban  system,  including  a 
line  from  Washington  to  Baltimore  about  40  miles  in  length,  and 
a  branch  to  Annapolis  15  miles  in  length. 

Single-phase,  alternating  current  will  be  generated  in  a  main 
peiwer  house  located  at  Hyattsville.  by  three  1500-kw  single- 
phase  Westinghouse  generators,  delivering  current  at  15,000  volts 
and  driven  by  Hamilton-Corliss  cross-compound  engines.  This 
station  is  of  more  than  average  si/e.  and  is.  in  no  sense,  expen- 
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mental.  The  power  house  will  be  built  of  brick  with  stone  and 
concrete  foundations,  and  will  contain,  ill  addition,  two  125-veil 
direct-current  generators  to  be  used  as  exciters  for  the  alternators, 
and  a  large  switchboard  with  electrically-operated  oil  switches, 
circuit-breakers,  lightning  arresters,  etc.  Current  will  be  dis- 
tributed from  the  power  house  at  15.000  volts  to  transformer  sta 
tions  located  at  suitable  intervals  along  the  line.  These  trans- 
former stations  will  contain  only  stationary  transformers  with  the 
necessary  switches  and  fuses,  but  no  moving  machinery,  Hid  will 
not,  therefore,  require  the  presence  of  an  attendant-  From  these 
stations,  current  will  be  fed  to  the  single  trolley  wire  at  1000  volts 
The  pressure  of  1000  volts,  which  has  been  adopted  for  the  trolley 
wire,  is  not  a  necessary  part  of  the  system,  as  a  much  higher 
voltage  could  have  been  used  if  it  had  been  deemed  advisable  by 
the  engineers  of  the  road. 

The  cars  will  probably  be  60  ft.  in  length  and  weigh  about  50 
tons  each.  They  will  be  supplied  with  M.  C.  B.  trucks  designed 
for  high  speed:  the  track  is  laid  with  80-lb,  rails,  and  it  is  ex- 
pected that  the  distance  of  31  miles  will  be  made  in  forty-five 
minutes,  including  stops.  The  cars  are  to  be  equipped  with  four 
motors,  each  of  too  hp,  and  it  is  expected  that  a  normal  speed 
of  40  miles  10  45  miles  can  be  attained  and  a  speed  of  60  miles 
reached  when  necessary. 

The  motor,  which  is  the  novel  part  oi  the  equipment  and  the 
key  to  the  entire  system,  is  a  variable  speed  machine  having 
characteristics  adapted  to  railway  service,  and  the  manufacturers 
claim  that  it  is.  in  all  respects,  equal  to  the  present  direct-current 
railway  motor.  It  has  been  developed  and  tested  in  severe  seri- 
ne by  the  Westinghouse  Klectric  &  Manufacturing  Company, 
under  the  supervision  of  B  G.  I  .amine,  assistant  to  the  chief 
engineer  The  company  thus  far,  however,  has  closely  guarded 
the  details  of  design  and  construction,  but  it  claims  lo  have  at- 
tained very  satisfactory  results  in  experimental  work. 

As  mentioned  before,  the  power  house  is  now  being  erected  at 
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Fast  llyattsviltc,  Md.,  where  the  railway  company  owns  a  site  of 
three  acres.  This  station  will  be  completed  in  about  twelve 
months,  will  lie  133  ft.  x  203  it.  in  size  and  com  in  the  neighbor 
hood  of  $350,000.  It  is  located  conveniently  to  water  for  con- 
densinic  purposes  and  to  railway  facilities  for  handling  coal,  and 
will  furnish  power  for  the  Chesapeake  Beach  Railroad,  which  is 
to  discontinue  the  use  of  steam,  and.  perhaps,  in  addition,  to 
manufacturing  plants  to  be  located  in  this  neighborhood. 

The  company  is  to  take  over  a  small  direct-current  road  about 
14  mile*  long,  running  from  Washington  to  Laurel.  Md.,  and 
current  for  this  line  will  be  furnished  by  two  joo-kw  single-phase 
rotary  converters  located  at  the  power  house  in  Myatlsville.  This 
apparatus  is  also  a  new  departure  and  of  considerable  interest, 
especially  since  it  shows  the  possibility  of  operating  the  new  svs. 
tern  with  existing  direct-current  plants. 

The  single-phase  motor,  if  successful,  will  mark  a  radical  de- 
parture in  electric  railroading.  In  the  ordinary  method  of  oper- 
ating street  railways,  direct  current  is  fed  to  the  trolley  line  for 
the  car-motors.  For  city  lines  and  densely-populated  districts, 
the  current  is  oiten  generated  as  direct  current,  but  lor  long- 
distance interurban  road*  this  would  involve  a  cost  of  nipper 
conductors  entirely  prohibitive.    To  meet  the  latter  objection,  it 


The  Trackless  Trolley  in  New  England 


Mention  has  been  made  of  several  projects  to  introduce  the 
"trackless  trolley"  in  New  Kngland.  but  thus  far  no  serious  at- 
tempt has  been  made  to  establish  a  commercial  system  in  this 
country  after  the  manner  of  the  foreign  undertakings  Now.  how- 
ever, it  announced  that  a  company  has  been  engaged  ujMin  the 
problem  and  that  a  modification  of  the  methods  described  in  the 
Sim n  Railway  JOURNAL,  of  March  1  and  Aug.  2,  has  been 
perfected  and  will  shortly  he  put  into  practice  in  Lowell.  Mass  . 
and  other  places  in  New  Kngland  where  permission  has  been  se- 
cured from  local  authorities.  It  is  claimed  that  A.  B.  L'phain,  of 
Boston,  president  of  the  Eastern  Trackless  Trolley  Company, 
more  than  a  year  ago  installed  a  temporary  line  to  demonstrate 
its  practicability,  and  the  company  of  which  he  U  president  hopes 
soon  to  have  a  line  in  practical  commercial  service. 

The  accompanying  sketch.  Fig.  I,  shows  a  car  designed  lo  seat 
twenty  passengers,  with  standing  room  for  ten  more,  and  is 
equipped  with  two  motors,  and  controller  for  changing  speed.  In 
this  ,ystem  two  trolley  poles  are  employed.    They  press  apart 


FIG.  I. -TRACKLESS  TROLLEY  CAR  AND  OVERHEAD 
CONTACT  ARRANGEMENT 

has  become  common  practice  in  this  country  to  generate  alter 
Dating  currents  at  10,000  volts  to  30.OOO  volts  and  transmit  them 
to  sub-stations  where,  by  means  of  transformers  and  rotary  con- 
verters, the  current  is  supplied  to  the  trolley  wire  as  direct  current 
at  the  usual  railway  voltage  from  500  volts  to  <>SO  volts  The 
rotary  converter  sub  station,  however,  has  always  been  an  ex- 
pensive feature,  chiefly  on  account  of  the  cost  of  the  apparatus  and 
building  and  the  attendance  required.  In  Europe  the  polyphase 
induction  motor  Ijas  been  used  to  some  extent,  but  it  implies  the 
use  of  two  or  three  overhead  wires,  and.  moreover,  the  character- 
istics of  the  induction  motor  in  regard  to  starting  and  average 
efficiency  in  railway  service  are  said  to  be  not  of  the  best  Other 
systems  which  have  been  proposed  involve  the  use  of  single- 
phase  motors  upon  the  cars  driving  generators,  which,  in  turn, 
supply  power  to  the  motors  on  the  axles,  or,  in  other  words, 
placing  a  sub-station  u|m»u  the  car  itself,  winch  can  not  be  con- 
sidered a  great  improvement  over  the  ordinary  alternating-cur- 
rent, direct-current  system  Details  regarding  the  new  W  esting- 
house  system  have  not  been  given  out,  but  it  is  contended  that 
by  its  U'c  the  limitations  of  the  induction  motor  and  the  disad- 
vantages of  the  multiplicity  of  overhead  conductors,  as  welt  as 
the  great  cost  of  the  system  last  described,  will  be  avoided. 

The  cnginrcrs  of  the  new  road  are  the  Cleveland  Construction 
Company,  of  which  Will  Christy  is  president  The  officer*  of 
the  Washington.  Baltimore  &  Annapolis  Railway  Company  are 
W  H  Lamprecht.  president,  and  Otto  Miller,  secretary,  both  of 
Cleveland.  Ohio  The  directors  are  as  follows:  W.  H.  Lam- 
precht. F  T  Pomeroy.  F.  N  Wilcox  ami  Otto  Miller,  all  of 
Cleveland.  Ohio:  Will  Christy,  of  Akron.  Ohio;  James 
Christy.  Jr..  of  Washington.  D.  C  .  and  W  L  Marbury.  of  Balti- 
more. Md.  It  is  also  stated  that  Henry  FIverett.  E.  W.  Moore 
ami  W.  J.  Mandelbanm  &  Co..  oi  Cleveland,  are  largely  interested 
mi  the  enterprise. 


FIG.  2.    TRANSVERSE  SECTION  OF  TROLLEY  WIRES.  AND 
METHOD  OF  CONTACT  WITH  TROLLEY  WHEELS 

a  pair  of  horizontal  trolley  wheels,  as  shown  in  the  cuts  As 
these  wheels  are  horizontal  and  pressed  against  the  sides  of  the 
wires,  it  makes  no  difference  what  angle  the  poles'  make  with  the 
wires,  as  viewed  from  above;  whether  in  the  same  vertical  plane, 
or  reaching  over  sideways  from  any  direction.  On  this  account, 
the  vehicle  can  travel  with  greater  freedom  either  directly  be- 
neath the  trolley  wires,  or  along  lines  parallel  with  the  wires  at 
any  distances  within  the  reach  of  the  trolley  poles.  This,  with 
trolley  poles  of  the  usual  length,  gives  a  variation  extending  to 
about  8  it.  on  each  side  oi  the  wires:  thus  permitting  a  vehicle 
6  ft.  in  width  to  travel  along  any  part  oi  a  roadway  22  it.  wide, 
and  is  found  to  be  ample  for  all  practical  purposes,  as  it  enables 
the  motorinan  to  guide  his  car  around  and  between  ottur  wagons 
without  thought  of  the  trolley. 

The  two  trolley  wheels  in  strongly  pressed  tpul  sritl  theii 

flanges  embracing  the  inner  faces  of  the  trolley  vvircs.and  they 
thus  constitute.  111  effect,  a  dovetail  hold  upon  the  wires  Such 
arrangement  permits  of  a  simple  and  practical  method  of  switch- 
ing the  trolley  from  one  line  to  another.  The  iorm  of  switch 
employed  for  this  purpose  consists  of  a  laterally  swinging  switeli- 
tongue.  introduced  as  a  section  of  one  of  the  trolley  wires  at  a 
point  where  another  pair  of  wires  join  the  main  line,  as  shown  in 
the  accompanying  sketch.  Fig  2.  A  spring  retains  the  switch- 
tongue  closed  and  so  permits  the  trolley  wheels  to  traverse  the 
main  line  without  interruption;  but.  when  a  trolley  approaches 
on  the  branch  line,  the  instant  one  trolley  wheel  meets  the  switch- 
tongue  it  forces  the  latter  over  until  its  end  makes  contact  with 
the  opposite  main-line  wire,  and  so  provides  a  means  (or  guiding 
the  wheel  over  to  this  wire,  while  the  other  wheel  simply  rolls 
about  the  corner  from  the  branch  wire  to  the  other  of  the  two 
main-line  wires.  After  the  trolley  wheels  have  passed,  the 
switch-tongue  \<  returned  to  its  normal  position  by  its  spriiiK 
Fig.  2  is  a  transverse  section  of  a  pair  of  trolley  wires  showing 
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their  hangers  and  trolley  wheels  in  engagement  with  the  wires,  the 
reference  letters  A  A  indicate  the  trolley  wires;  Iili,  the  wire- 
hangers;  CC,  the  stay  wires;  O.  the  wooden  liar  joining  the  hang- 
ers; ££,  the  trolley  wheels;  /•/•,  the  trolley  poles;  00.  the  bearing 
extensions  for  guiding  the  trolley  wires  into  the  grooves  ot  the 
trolley  wheels,  and  HH,  the  cords  reaching  from  the  bearing  ex- 
tensions into  the  reach  of  the  car  conductor. 

Another  advantage  in  the  horizontal  arrangement  consists  in 
the  facility  with  which  the  wheels  can  be  applied  to  the  trolley 
wires.  This  is  accomplished  by  proMding  the  hearings  of  each 
wheel  with  a  rigid  extension  Hush  with  the  wheel  llangc,  and 
having  a  rope  hang  from  the  end  <>f  each  extension  into  the 
reach  of  the  occupants  of  the  car,  while  a  third  rope  is  provided 
for  drawing  the  two  trolley  poles  together  and  at  the  same  time 
giving  them  an  upward  pressure. 

To  apply  the  trolley  to  the  wires,  the  conductor  or  motorman 
pulls  upon  this  third  rope  until  the  upper  ends  o(  the  poles  arc 
drawn  together  and  so  rendered  capable  of  rising  up  between 
and  above  the  wires,  the  two  ropes  lirst  named  being  DSCd  10 
guide  the  same.  The  third  rope  being  then  released,  the  trolley 
poles  and  wheels  separate  until  the  two  ropes  meet  the  wires. 
These  latter  ropes  arc  now  pulled  down  upon  until  the  extensions 
referred  to  reach  the  wires,  and  until  the  wires  pass  from  these 
extensions  into  the  flanges  of  the  wheels. 

Owing  to  the  facility  with  which  the  trolley  can  be  shipped  and 
unshipped,  it  may  be  adapted  for  a  mixed  passenger  and  freight 
business.  It  is  explained  whenever  a  swift  pa>ecnger  car  ap- 
proaches or  overtakes  a  slow  freight  carrier,  the  latter  removes 
its  trolley  while  the  other  steers  around  and  past  it  without  stop- 
ping. This  facility  would  likewise  do  away  with  waits  at  turn- 
outs, enabling  the  cars  on  a  single  line  to  keep  on  until  two 
approach  each  other,  when  the  outgoinK  car.  for  instance,  re- 
moves its  trolley  and  the  other  passes  without  delay. 


Home -Made  Parlor  Car 


The  equipment  of  the  Concord.  Maynard  &  Hudson  Railway 
Company  includes  a  handsome  parlor  car,  which  is  in  constant 
demand  for  theater  parties  and  excursionists  who  desire  to  make 
a  trip  over  its  lines  and  enjoy  the  natural  beauties  of  that  section. 
The  scenery  in  this  part  of  New  England  is  unsurpassed,  and  the 
ride  over  the  company's  line  forms  a  very  popular  trip,  as  it  passes 
a  number  of  historical  houses  and  points  of  interest.  A  picture 
of  the  car,  which  is  now  in  operation,  is  presented  herewith,  to- 
gether with  an  interior  view,  which  shows  the  decorations  and 


furnishings  of  this  handsomely  fitted  coach.  This  car  is  particu- 
larly interesting,  as  it  is  the  first  of  three  special  cars  to  be  turned 
out  from  the  company's  shops  under  the  personal  direction  of 
John  W.  Ogden,  superintendent  of  the  system.  At  the  present 
time  there  are  two  more  cars  of  the  same  type  going  through  the 


INTERIOR  OF  CONCORD  PARLOR  CAR 


shops,  and  these  are  In-ing  hurried  to  completion  because  of  the 
demand  which  has  been  created  by  the  operation  of  the  first  car. 

The  company  had  six  cars  which  were  originally  built  for  a 
storage  battery  road,  but  which  were  never  put  into  service. 
These  cars  were  spliced  so  as  to  make  three  trolley  cars,  40  ft. 
over  all.  As  the  entire  frame  work,  including  sills,  cross  timbers 
and  studdinK.  WSI  of  extra  heavy  construction,  it  was  an  easy 
matter  to  rebuild  them  into  a  substantial  structure.  One  end  of 
each  battery  car  was  taken  out  to  a  point  about  3  ins.  above  the 
door,  and  the  end  was  arched,  as  may  he  noticed  in  the  interior 
view.  The  advantage  of  this  plan  was  in  preserving  the  frame  of 
each  car  intact  and  making  the  whole  structure  particularly  strong 
when  bolted  together,  After  joining  these  parts  they  were  rein- 
forced by  6  in.  x  K  in.  Southern  pine  timber,  extending  the  whole 
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length  of  (he  car  and  bolted  through  the  original  sill.  Outside  of 
this  timber  was  secured  a  fcj-in.  angle  iron,  5  ins.  35  5  ins.,  and  a 
small  angle  iron  as  well  for  drip  rail  lu  increase  the  rigidity  ot  the 
tup  of  the  car.  For  bolsters  8-in.  x  8-in.  oak  was  used,  reinforced 
by  J S-in.  plates.  Another  improvement  was  effected  in  changing 
the  windows  so  as  to  open  up  instead  uf  dropping  down,  as 
originally  designed.  The  old  hoods  were  saved,  tut  new  plat- 
forms and  vestibules  were  built.  The  floor  of  the  car  is  of  ;B-in. 
maple,  and  the  sheathing  inside  of  white  wood,  mahogany  stained. 

The  outside  of  the  car  is  painted  dark  Mm  for  (lie  body  and  the 
trimmings  are  in  a  lighter  shade.  The  scrolls  are  gold  leal  ami 
aluminum.  As  represented  in  the  illustrations  the  car  presents  a 
very  handsome  appearance.  The  car  is  wired  tor  eight  ceiling 
lights  and  twenty  side  lights,  with  lily  pattern  shades  of  different 
colors,  thus  ensuring  an  even  distribution  and  the  dillusion  uf 
subdued  light.  The  panels  back  of  the  side  lamps  arc  painted  3 
light  bloc  and  the  rest  of  the  interior  is  of  mahogany  finish.  Hie 
draperies  at  the  windows  are  of  electric  blue,  with  white  cord  and 
tassels,  and  a  very-  handsome  velvet  carpet  covers  the  floor.  In 
one  corner  of  the  car  is  a  toilet  room,  and  there  arc  also  provided 
two  ice  boxes  arranged  under  seats,  so  as  not  to  occupy  space  and 
not  to  spoil  the  appearance  of  the  cars.  The  tops  of  these  corner 
seats  are  upholstered  in  crimson  plush.  In  addition  then  air 
twenty-one  rattan  chairs  with  colored  plush  cushions,  two  tctc-a- 
tetes,  one  mahogany  and  one  rattan  table,  and  plenty  of  sofa 
pillows  to  ensure'thc  comfort  and  convenience  of  the  ocrupant-. 
on  long  rides.  The  bronjre  rod  from  which  the  draperies  are  hung 
runs  the  entire  length  of  each  side  of  the  car.  and  the  bracket* 
supporting  it  were  especially  designed  so  as  to  furnish  at  the  *anti 


the  Council  of  the  municipality,  having  the  right  to  regulate  the 
rate  of  fare  or  other  conditions  of  travel.  The  ten-year  pro- 
vision is  seriously  objected  to.  A  leading  promotor,  in  speaking 
of  the  proposed  code,  summarizes  the  results  in  a  very  few  words. 
"We  will,"  says  this  authority,  "be  unable  to  finance  a  road  under 
such  conditions.  It  practically  means  a  straight  ten-year  fran- 
chise, and  no  bond-buyer  would  consider  the  bonds  of  a  road  hav- 
ing such  franchises.  The  State  of  Ohio  has.  within  the  last  few 
years,  had  its  tax  duplicate  increased  from  $40,000,000  to  $50,000.- 
00O  by  capital  front  X'cw  York,  [toston  and  Philadelphia  invested 
hi  Inlerttrbtlrl  roads,  not  one  of  winch  could  have  been  financed 
under  the  provisions  of  the  proposed  Nash  code.  The  franchise 
In  one  oj  the  first  things  linuiieicis  look  at  111  turnishing  money 
for  such  a  road.  Twenty  live  years  is  short  enough  period  under 
which  to  sell  bonds,  but  ten  years  is  out  of  the  question." 


Electric  Locomotive  for  Freight  and  Industrial  Service 

The  establishment  oi  inicturluu  roads  and  the  development  of 
the  freight  and  express  business  of  these  lines  have  created  a 
demand  ior  electric  locomotives  for  hauling  heavy  trains  in  place 
of  single  cars  mounted  011  electric,  (rucks.  Up  to  the  present 
time,  heavy  railroad  service  has  not  received  as  much  attention 
at  the  hands  of  electrical  engineer*  as  the  street  railway  and  ele- 
vated service.  E'or  this  reason  the  tield  has  been  lett  practically 
to  the  steam  locomotives,  but  M  many  cases  it  hat  been  found 
that  electric  loeiimottvcsj  can  he  conveniently  and  piotilably  cm- 


FIG.  I. — FOUR-WHEELED,  TWOMOTOR,  ELECTRIC  LOCOMOTIVE  R.IR  MAUI. IMS  COAI    \M>  ASHES  Of-  BROOKLYN  RAPID 

TRANSIT  CUMr-AM 


time  hooks  upon  which  to  hang  wraps  and  bats.  All  the  trim- 
mings and  furnishings  throughout  the  car  blend  harmoniously  and 
present  a  very  attractive  appearance.  The  car  lias  a  seating 
capacity  of  thirty-one  people. 

The  dimensions  of  the  car.  as  rebuilt,  arc  as  follows:  Length 
over  all,  40  ft.  8  ins.;  height,  IJ  ft.  5  ins.;  width.  7  ft  to  ins.;  dis- 
tance between  bolsters,  2\  ft.  t'j  ins. 

The  car  body  is  mounted  on  I'cckham  No.  14  B-J|  double  truck-, 
with  four  12-A  30  motors,  K-ia  controller*.  Christens  en  air  equip- 
ment, arc  and  incandescent  head  lights,  trolley  catchers  and  two 
trolley  poles. 



To  Defeat  Twenty-Five- Year  Cause  in  Ohio 

The  traction  interests  of  the  State  arc  exerting  every  effort  to 
defeat  the  clause  in  the  proposed  code  for  Ohio  cities,  which  pro- 
vides that  railway  franchises  shall  be  for  twenty-five  years,  and 
that  every  ten  years  they  shall  be  subject  to  change  at  the  will  of 


ployed  Thi-  is  also  t»ne  ot  private  railway  lines  in  large  indus- 
trial establishment*,  oi  switching  yards,  and  where  it  is  dcMrcil  (o 
replace  steam  locomotives  in  hauling  trains  through  tunnels. 

A  careful  examination  of  the  problem  shows  that  under  suit- 
nble  conditions,  especially  where  the  work  is  largely  concen- 
trated, a  central  power  plant  transmitting  electrical  energy  to  a 
number  of  motors  is  more  economical  than  numerous  steam  loco- 
motives, which,  of  necessity,  are  not  working  under  the  condi- 
tions most  favorable  to  economy.  This  is  particularly  true  of 
localities  where  the  cost  of  hie)  is  high,  and  it  is  believed  that 
the  transmission  of  electricity  at  high  potential  ior  long  distances 
will  open  up  a  wider  field  for  electric  locomotives  in  heavy  rail- 
road service.  Fur  short  branch  lines  or  for  suburban  freight  or 
passenger  traflic.  where  it  is  not  convenient  to  equip  the  cars 
with  motor-driven  trucks,  electric  locomotives  may  be  operated 
economically,  but  this,  oi  course,  is  governed  largely  by  local 
conditions.  One  of  the  most  promising  fields  for  electric  loco- 
motives is  the  switching  service,  cither  for  heavy  or  light  traffic. 
Where  the  service  is  intermittent,  as,  for  instance,  at  railway  tcr- 
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minals  and  on  docks  and  in  industrial  plants,  they  art  especially  haul  su^ar-canc  from  [he  plantations  10  the  grinder.    This  also 

economical.    There  arc  some  claw*  ul  industrial  establishments  is  a  j-wlnilcd.  i-niolor  equipment.    Fig.  3  shows  a  4  ft  H'i  in. 

to  which  electric  locomotives  arc  itarticularly  well  adapted,  as  lor  gage  switching  locomotive  weighing  1.)  ton*.    This  lucomotnc 

instance,  in  lumber  nulls.  on  account  i>l  the  lire  n-V -  ..r  where  is  employed  at  the  Atlantic  Coast  l  umber  C«H|HHly*t  yards  in 


FIG.  2  —HAULING  SUGAR  CANK  FROM  HAWAIIAN  PLANTATION  TO  GRINDER 


ever  the  smoke  and  gases  Irotn  -team  locomotives  would  be  ob- 
jectionable 

Scvc-al  examples  of  recent  installations  pf  this  kind  arc  illus- 
trated in  the  accompanying  cuts.  Fig.  1  shows  ait  eqMipHKnl 
employed  by  the  Brooklyn  Rapid  Transit  Company  lor  hauling 
coal  and  ashes  at  it*  power  plant.  This  is  a  4  ton.  4-wheclcd 
locomotive  of  the  mining  type.  ei|ui|ipcd  with  two  direct-current 
motors  "and  a  trolley  pole  standard.  Fig.  t  shows  another  type 
in  use  by  the  Hawaiian  Klectnc  Company      It  is  employed  to 


Georgetown,  S.  C.  It  is  a  4-wheelcd  locomotive  driven  by  Iwii 
motors  capable  ot  exerting  a  lull  load  draw-bar  pull  01  4500  H>« 
at  a  speed  ol  6  miles  an  hour.  A  series-parallel  controller  is 
used  on  this  locomotive,  and  permits  of  a  speed  of  3  miles  an 
hour  with  the  motors  operatiiiK  in  series.  Probably  the  most 
interesting  example  lor  the  steam  railroad  men  is  that  presented 
111  the  illustration  of  the  Carnegie  Steel  Company's  equipment. 
Fig  4  This  comprises  ;ui  H  wheeled  electric  locomotive  haulm* 
a  hem  ily-laden  freight  train.    Two  motors  arc  employed 


Flti.  j.— KI.KCTRIC  LOCOMOTIVE  HAULING  LUMBER  TRAIN  OF  ATLANTIC  COAST  LUMBER  COMPANY 
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All  of  these  locomotives  have  been  built  and  equipped  by  the 
Baldwin  Locomotive  Works  and  the  Westinghouse  Electric  & 
Manufacturing  Company,  which  have  been  engaged  jointly  in 
investigating  the  special  requirements  of  this  service  and  dcvelop- 


the  motors  exactly  the  same  as  ii  hung  between  the  wheels  with 
single  gears. 

Small  4-wheeled  pedestal  type  locomotives  usually  have  frames 
made  of  wood,  substantially  put  together  in  the  same  manner  as 


FIG.  4  -  EIGHT-WHEELED,  FOUR-MOTOR,  ELECTRIC  LOCOMOTIVE  OF  CARNEGIE  STEEL  COMPANY 


ing  suitable  apparatus  to  meet  the  conditions  of  general  practice. 
The  mechanical  details  01  these  equipments  receive  the  same  care- 
ful attention  that  is  given  to  steam  locomotive  work.  A  large 
variety  of  motors  are  available  that  arc  suitable  for  ordinary 
gages,  but  on  exceedingly  narrow  gages,  such  as  are  sometimes 
used  in  industrial  plants,  it  is  found  desirable  to  use  motors  of 
larger  size  than  can  be  placed  between  the  wheels,  and  special 
designs  have  been  prepared,  whereby  motors  of  large  capacity 
may  be  applied  to  any  reasonable  gage  by  double-transmission 


FIG.  5.— MOUNTING  LARGE  MOTORS  ON  A  NARROW  GAGE 

gears.  The  general  arrangement  of  gears  and  suspension  is  illus- 
trated in  Fig.  5.  The  journals  of  the  shaft  carrying  the  inter- 
mediate gear  run  in  boxes  working  in  pedestals  over  the  main 
journal  boxes  of  the  locomotive  and  rigidly  connected  with  them, 
permitting  the  locomotive  to  rise  and  fall  on  the  axles  without 
disengaging  the  gears.  The  locomotive  is  supported  on  springs 
in  the  usual  manner.  The  motors  are  hung  on  the  shafts  of  the 
intermediate  gears,  as  if  they  were  the  ordinary  wheel  axles  with 
the  usual  nose  suspension.   This  arrangement  gives  a  motion  to 


steain  locomotive  tender  frames,  with  cast-iron  pedestals  securely 
bolted.  Most  of  the  larger  4-wheeled  locomotives  and  all  loco- 
motives with  right  wheels  have  frames  made  cither  oi  steel  chan- 
nels or  of  cast-iron  channels,  securely  bolted. 

Trucks  for  8  wheeled  locomotives  are  designed  especially  for 
the  weight  they  are  to  carry,  allowing  strength  for  an  ample  iactor 
of  safety.  Two  types  of  trucks  may  be  used;  the  "M.  C.  B. 
equalizing-bar"  type,  illustrated  in  Tig.  6,  or  the  "direct-spring 
hung"  type.  The  latter  has  springs  placed  over  the  journal  boxes, 
supporting  the  frames.  Hither  of  these  types  may  be  constructed 
with  swing  bolsters  or  rigid  centers.  The  frames  are  made  of 
.'.rought-iron  throughout,  carefully  finished  to  templet,  with  ccn- 
ter  frame  or  transom  and  pedestals  accurately  fitted  and  squared, 
ill  bolts  being  turned  to  a  driving  At  in  reamed  holes.  Bolsters 
ml  spring  planks  are  made  of  channels,  steel  plates  or  bars,  or  of 

■  •ak.  Equalizing  bars  ot  wrought- iron  are  designed  for  ample 
ictor  of  safety  in  service,  two  bars  resting  on  the  journal  boxes 

The  locomotive  is  entirely  supported  on  springs,  of  cast-steel, 
tempered  in  01],  designed  to  insure  smooth  riding  and  prevent 
ounding.  The  motors  arc  suspended  on  springs,  relieving  them 
ifom  shock  in  starting  and  on  rough  tracks.  On  small  loco- 
motives the  wheels  arc  generally  of  chilled  cast-iron,  while  loco- 
motives of  larger  size  arc  usually  equipped  with  steel-tired  wheels. 
Chilled  wheels  have  the  advantage  of  cheapness,  while  the  stccl- 

■  red  wheels  have  in  their  favor  durability  and  facility  in  making 
renewals.  Tires  arc  secured  to  the  centers  by  retaining  rings, 
permitting  replacements  to  be  readily  made. 

tu  general  practice,  it  is  recommended  that  one  end  of  the 
motor  be  attached  to  the  axle  with  suitable  bearings,  and  the 
other  end  supported  by  a  spring  suspension  hung  from  the  lo- 
comotive frame  on  four-wheeled  locomotives,  and  usually  from 
the  truck  transom  on  eight-wheeled  locomotives.  The  eight- 
wheeled  double-truck  type  may  also  be  equipped  with  the  Gibbs 
cradle  suspension,  in  which  the  entire  weight  of  the  motors  and 
cradle  is  carried  on  the  axles,  the  suspeiisir  n  springs  taking  up 
the  shock  in  passing  over  frogs,  switches,  cross-overs,  rail-joints 
and  unevcniHss  of  track. 

The  experience  of  the  engineers  who  have  been  engaged  upon 
this  investigation,  as  well  as  the  companies  that  have  employed 
electric  locomotives,  is  that  one  of  the  most  important  questions 
to  be  determined  is  the  proper  capacity  of  the  motors  to  be 
employed.  Locomotives  of  the  same  draw-bar  pull  may  require 
very  different  motors.  It  is  pointed  out  that  a  short,  straight 
haul  over  a  level  track,  as  in  carrying  material  from  a  railway 
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line  to  industrial  works,  requires  a  moto-  differing  in  capacity 
from  that  used  in  a  locomotive  employed  in  shifting;  and  the 
presence  of  grades  may  further  differentiate  the  types  of  motors 
The  power  required  for  propelling  a  locomotive  is,  therefore, 
e  xceedingly  variable,  and  the  railway  motor  tinder  normal  condi- 
tions works  for  only  a  brief  interval  at  any  one  given  output.  The 
maximum  load  which  it  can  momentarily  carry  under  such  condi- 
tions will,  of  course,  depend  upon  its  commutation,  but  it  is  al- 
most invariably  the  temperature  rise  of  the  coils  which  limits  its 
capacity.    With  rapidly  intermittent  and  varying  loads,  this  tem- 


FIG.  6. — PLAN  OF  KI.ECTKIC  LOCOMOTIVE  TRUCK 


perature  rise  will  not  follow  each  application  or  change  of  the 
current,  hut  will  uepend  upon  the  average  rate  of  working  of  the 
motor. 

The  equipment  includes  controllers  of  the  series-parallel  or 
rheostat  type,  the  latter  being  recommended  for  switching  The 
controllers  arc  provided  with  a  magnetic  blow-out  device.  An 
automatic  railway  type  circuit-breaker  and  a  Wurts  lightning 
arrester  are  also  provided 

The  trolley  is  designed  to  withstand  heavy  strains,  and  where 
the  current  is  large,  a  double  tandem  trolley  is  employed  Where 
service  conditions  prevent  the  use  of  a  ground  return,  a  double 
trolley  for  an  overhead  return  system  is  furnished.  In  some  in- 
stallations it  is  desirable  to  use  a  third  rail  for  the  distribution  of 
current,  and  for  them  .1  cast  iron  contact  shoe  is  furnished.  Cur- 
rent connections  are  made  by  a  flexible  cable.  The  standard 
shoe  is  of  the  same  design  as  that  used  on  the  Boston  Elevated 
and  the  Brooklyn  Rapid  Transit  systems. 



Increase  of  Wages  in  Buffalo 

Dtiring  the  early  part  of  this  year  an  announcement  was  pub- 
lished in  this  paper  of  an  incrca-c  in  wages  of  conductors  and  mo- 
LOT IIIC ■  on  the  lines  of  the  International  Traction  Company,  of 
Buffalo,  and,  in  connection  with  this  increase,  of  a  system  of  paying 
premiums  for  immunity  from  accidents.  This  system  has  proved 
so  satisfactory  to  the  company  that  last  week  a  second  announce- 
ment was  made  of  another  increase  in  wages.  This,  following  a 
number  of  other  improvements  which  the  management  has  made 
in  the  condition  of  its  employees,  and  several  outings  which  have 
been  extended  during  the  summer  to  the  families  oi  the  workmen 
have  evoked  a  great  deal  of  favorable  comment  from  the  men.  as 
well  as  from  the  general  public  and  press  of  Buffalo. 

The  increa«c  just  made  amounts  to  about  to  per  cent  of  the 
wages  paid  the  men.  anil  was  made  without  solicitation  on  their 
part.  The  information  was  conveyed  to  employees,  who  are  about 
ijoo  in  number,  in  the  form  of  an  individual  letter  to  each  motor- 
man  and  conductor  in  the  employ  of  the  company.  This  letter 
read  as  follows: 

Dear  Sir —The  general  exccll,;nC(;  0f  the  service  rendered  by 


our  trainmen  prompts  mc  to  express  my  appreciation  and  to 
take  this  opportunity  of  thanking  you  personally  for  the  part  you 
have  taken  in  bringing  about  such  a  gratifying  state  oi  affairs. 

Your  painstaking  efforts  have  made  the  present  success  pos- 
sible, and  in  recognition  thereof  I  now  advise  we  will  at  once 
materially  increase  the  wages  of  all  trainmen;  notice  to  be  posted 
on  Sunday  will  give  the  new  rate,  effective  on  Sept.  I.  1902,  as 
follows: 

Twenty  cents  per  hour,  platform  time,  for  the  first-year  con- 
tinuous service. 

Twenty-one  cents  per  hour,  platform  time,  after  one  year's  con- 
tinuous service. 

Twenty-two  cents  per  hour,  platform  time,  after  two  years' 
continuous  serv  ice. 

I  would  also  remind  you  that  the  wages  paid  on  the  various 
lines  controlled  by  this  system,  in  March,  lyou,  ranged  from  14 
Cent!  to  iH  cent*  per  hour,  an  average  increase  oi  over  5  cents 
per  hour  having  been  made  since  the  date  of  our  meeting  in  Saint 
Stephen's  Hall.  Superintendent  Coons  and  his  assistants  have 
aided  me  in  carrying  out  the  promises  made  at  that  time,  and,  as 
a  result,  the  rules  have  been  modified  and  revised;  regular  men 
are  not  obliged  to  forfeit  their  runs  as  formerly;  runs  have  been  so 
arranged  as  to  make  the  hours  of  relief  most  pleasing  to  the  men; 
all  high-speed  cars  have  been  equipped  with  air  brakes  and  seats 
have  been  provided  for  motormen  of  interurban  lines. 

It  is.  therefore,  apparent  that  we  appreciate  your  loyal  support 
and  intelligent  work,  and.  in  consequence,  arc  endeavoring  to  so 
improve  both  the  wages  and  surrounding  conditions  as  to  make 
the  positions  worthy  of  your  best  efforts. 

Trusting  that  the  present  happy  state  of  affairs  may  continue 
undisturbed,  and  that  each  man  will  do  his  utmost  to  give  this 
company  the  reputation  of  having  the  most  careful  and  courteous 
trainmen  in  the  world.  I  am  Yours  truly. 

T.  K.  Mitten.  General  Manager 

  ♦<>♦  

Pennsylvania  Tunnel  Franchise 

Representatives  of  the  Pennsylvania  Railroad  Company,  the 
Rapid  Transit  Commission.  Board  oi  Estimates  and  Appropria- 
tions and  Board  of  Aldermen,  and  the  borough  presidents,  oi 
Ne«  York,  held  a  conference  last  week,  at  which  the  terms  of 
the  proposed  contract  between  the  city  and  the  railroad,  (or  the 
building  of  the  tunnel  from  Jersey  City  under  the  North  River 
into  Manhattan,  and  thence  under  the  East  River  into  Long 
Island  City,  were  discussed  There  were  several  points  upon 
which  the  conference  failed  to  reach  an  agreement.  The  position 
oi  the  Pennsylvania  Railroad  Company  was  very  clearly  set  forth 
by  President  Cassatt  in  a  letter  which  was  submitted  to  the  con- 
ference, and  which  was,  in  part,  as  follows: 

In  discussing  the  term*  of  a  revised  franchise  with  your  joint  committee. 
;iri(ndmrnts  mere  suggested  covering  proper  sanitatv  supervision  of  the 
tunnels,  the  right  of  lite  city  to  place  its  6re  and  poltce  wires  within  the 
s:nr.c,  and  insuring  prompt  completion  of  the  work,  and  the  permanent  pos- 
.essiotv  o(  the  franchise  hy  a  New  York  corporation.  No  objecliuns  were 
made  lo  these  amend ments  and  the  Tunnel  Company  is  quite  milling  to 
accept  them;  but  another  suggestion  that  lite  Tunnel  Company  shall  further 
indemnify  the  eity  against  any  claim  for  damages  that  may  arise  out  of  the 
closing  of  Thirty  Second  Street,  betmeen  Seventh  Avenue  and  Ninth  Avenue, 
cannot  he  assented  to,  foe  the  reason  that  in  agreeing  I"  the  price  ol  I7KS.SKI 
tot  the  gtnund  within  the  vacated  portions  of  this  street,  the  Tunnel  Com- 
pany is  paving  what  is  admitted  to  be  the  full  Ire  simple  value  of  the  land, 
,ind  which  value  largely  results  from  such  vacation.  It  il.  therefore,  incum 
■KM  on  the  eity  tn  meet  such  damages,  if  any.  occasioned  by  the  vacation, 
fur  which  H  may  he  held  legally  liahle.  It  e»n  hardly  he  claimed  that  the 
Tunnel  Company  should  firvt  pay  full  value  for  Ihe  land  and  in  addition 
thrtrto  pay  damages  which  are  an  essential  part  of  such  value. 

tine  point  more  remains  to  be  referred  to,  upon  which  the  Pennsylvania 
Railroad  Company  drsires  that  no  misunderstanding  shall  exist,  and  that  is 
tin-  Migges!l..n  that  in  the  gt»m  ol  the  franchise,  a  condition  shall  he  im- 
posed regulating  the  rate  of  mages  and  the  hours  of  the  men  employed  upon 
IhC  work.  Covin  .el  advise  that  this  mhole  question  has  been  so  fully  disposed 
of  l.y  ihe  Court  ol  Appeals  of  New  York,  that  it  is  unnecessary  to  do  mure 
than  to  say  thai  the  law  is  now  settled,  and  that  the  city  cannot  impose  such 
ciiidiliotib  even  in  the  building  of  its  own  suhmay.  As  has  been  captained 
t.,  your  committee,  this  is  a  .|urstion  of  no  practical  moment,  for  the  reason 
'liat  Ihe  work  mill  be  let  to  contractors,  who  will  necessarily  have  lo  conform 
lo  the  labor  situation  as  it  esols  in  New  York.  It  would,  therefore,  he 
•  imply  a  pretense  for  the  Tunnel  Company  or  the  Pennsylvania  Railroad  Com 
p.mv  to  agree  to  do  something  over  which  neither  company  has  any  control. 
Hut,  outside  and  beyond  this,  the  City  of  New  York  is  not  justified  in  im- 
posing any  such  condition. 

So  far  aa  the  Pennsylvania  Railroad  Company  is  concerned,  its  relations  to 
labor,  oriianired  and  unotgamreej.  are  of  the  most  friendly  character.  It 
does  no*,  ask  its  employees  whether  they  belong  lo  one  or  the  other  class. 
It  only  asks  for  and  insists  upon  faithful  service. 

Several  modifications  were  proposed  by  the  city's  representa- 
tives, but  to  none  of  them  would  the  railroad  agree.   The  com- 


Digitized  by  Google 


September  13,  1902.] 


STREET  RAILWAY  JOURNAL. 


pany  touk  the  position  that  the  city  could  not  legally  saddle  these 
condition!  upon  the  company,  that  it  could  not  enforce  them  if 
the  company  accepted  them,  and  that  the  company  would  not 
lend  itself  to  a  scheme  that  was  palpably  a  bid  for  the  labor  vote 
ty  Borough  President  Cantor  and  the  Tammany  Aldermen. 
Comptroller  Grout  wanted  to  know  how  the  eight-hour  and  the 
prevailing  rate  of  wages  clauses  could  be  cniorced  if  put  in  the 
contract. 

"If  they  are  included  in  the  contract  I  will  be  satisfied."  said 
President  Cantor.    "  Let  the  enforcement  take  care  of  itself." 

The  conference  was  discontinued  after  President  Green  agreed 
to  submit  the  plan  of  arbitration  proposed  by  Comptroller  Grout 
to  President  Cassatt.  Another  conference  will  be  held  on  the 
franchise  on  Sept,  17. 



*T*  i.t^  A  j.  -      I T~\— . ..  .,-..§■,,■■ 

1  ransporiation  /Axrangmenis  I  or  ueiroit  vx>nvenuon 

The  transportation  committee  of  the  American  Street  Railway 
Association  has  completed  special  arrangements  with  the  railway 
companies  of  the  several  sections  of  the  country  for  the  trans- 
portation Of  delegates  and  visitors  to  the  Detroit  Convention. 
The  New  York  and  New  England  delegation  will  have  a  special 
train,  with  which  connection  may  be  made  by  those  living  in 
cities  throughout  the  Eastern  district.  Through  car  schedules 
have  also  been  arranged  from  Western  and  Southern  points  to 
Detroit.  The  committee  has  issued  the  following  bulletin,  con- 
taining detailed  information  regarding  arrangements  from  all 
parts  of  the  country: 

A  special  train  will  be  provided,  consisting  of  Pullman  buffet, 
smoking  and  drawing-room  and  sleeping  cars  from  New  York 
.111  I  lioston  a*  pri  schi  dule,  undei  charge  oi  .1  special  passenger 
.■Kent  of  the  New  York  Central. 

From  New  York  an.l  New  Kngland  : 
lioston    Leave  It. moil  A  Albany  R>.  2  <0  p  m.  Tuesday.  Oct.  7. 
Worcester— Leave  Hotton  \  Albany  Ry.  3:'j6  p.  m,  Tuesday,  Oci.  7. 
Springfield—  Leave  Boston  A  Albany  Ky.  4:'Jtl  p.  m.  Tur-.il.ty.  I  is  1  7 
Mttanrld    Leave  Huston  &  Albany  Ry.  C:C»  p.  ni   Tuesday,  Oci.  7. 
Albany— Arrive  Huston  *  Albany  Ry.  7  SI  p.  m.  Tuesday,  Oci  7 
New  York-Leave  New  Y.srk  Central  «:<■»  p.  m.  Tuesday.  Oct.  7. 
Poughkrcpsir-  Leave  Near  Y'ork  Central  S:."i«  p.  m.  Tuesday.  Oct.  7 
Hudson-  Leave  New  Y'ork  Initial  6.M  p.  m.  Tur.day,  Oci.  7. 
Albany   Arrive  New  Y'ork  Central  7:35  p.  m.  Tuesday.  Oct.  7 
Alhariy    Leave  New  Y  ork  Central  7:40  p.  m.  Tuesday.  Oct  7 
Schenectady— Leas  r  New  York  Central  S:MI  p.  m.  Tuesday.  Oci.  1. 
Fonda    Leave  New  Y'ork  Central  *.:45  p.  m.  Tuesday.  Oct.  7. 
I'tica—  Leave  New  York  Cenlial  SJ4  p.  m  Tuesday.  Oct.  7. 
Syracuse—  Leave  New  York  Cenlial  IMS  p.  m,  Tuesday.  Oci  7 
Rochester    Leave  New  Y'nrk  Central  1  :<C  a.  m.  Wednesday.  Oct.  S. 
Ruffalo—  Aiove  New  Y'oik  Central  3:oD  a.  m.  Wednesday,  t  >ct  v 
Detroit-  Arrive  Michigan  Crnlral  7  U>  a.  m.  Wednesday.  Oet.  ». 
Dining  car  serving  dinner  from  Boston  and  New  Y'ork. 

Connections  will  be  made  from  alt  New  England  points  either 
at  lioston.  Worcester,  Springfield  or  New  Y'ork.  Applications  ior 
sleeping  car  accommodations  from  Boston  and  Albany  points 
should  he  addressed  to  J.  L.  White,  city  passenger  agent.  Boston 
&  Albany  Railroad.  .t66  Washington  Street.  Boston,  Mass.:  from 
New  Y'ork  and  points  on  New  York  Central,  to  Milton  C.  Roach, 
general  Eastern  passenger  agent.  New  Y'ork  Central  &  Hudson 
River  Railroad,  1216  Broadway.  New  York  City.  Early  applica- 
tion should  be  n  adc  for  space  011  the  special,  as  reservations 
will  be  made  in  the  order  applications  arc  received. 

TIIROt'l.ll  CAR  StllF.nt  IF.  FROM  WESTERN  AND  SOUTHERN 

POINTS  TO  DETROIT.  MICH 
From  Louisville  and  South: 

Leave  Louisville.  Pennsylvania  lines.  4:0>  p.  m.    Pullman  sleeper  Louis- 
ville to  Detroit. 

'.eave  Indianauuhs.  Pennsylvania  lines,  7:S>  p,  m.   Pullman  •lcc.wr  Louia- 
ville  to  Detroit. 

Leave  transport.  Pennsylvania  lines,  J:  50  p.  m.    Pullman  sleeper  Louis. 

v-ille  to  Detroit 
Arrive  Detroit  7:SJ  a  m 
Apply  to  asm!.  Pmnsytvama  lines.  It  points  named. 
From  St.  Louis  and  tlic  Southwest: 

Leave  St.  Louis.  Wabash  Railroad.  S:30  p  m.    Through  sleeping  car. 
Arrive  Prlr.ol.  Wahasli  Railroad.  S  3)  a.  m 
Apply  to  city  ticket  agent.  Wabash  Railroad.  St.  Louis. 
From  Cincinnati  and  South: 

Leave  Cincinnati.  C.  It.  &  D.  R  R,.  «;45  p  m.  Through  sleeper. 
Arrive  Detroit.  Michigan  Central.  7:15  a.  m. 

Apply  to  city  passenger  agent,  C.  II  fi  D   R   R  .  Cincinnati,  Ohio 
Fr«'m  Pittsburgh: 

Leave  Pittsburgh,  Pennsylvania  lines.  1:06  p.  rn.   Through  sleeper 

Arrive  Detroit.  Michigan  Central,  7:45  a.  m. 

Apply  to  city  ticket  agent.  Pennsylvania  line.  Pittsburgh,  Pa. 
From  Chicago  and  the  We»t: 

Lease  Chicago.  Michigan  Central.  10:30  a    m.,  S:00  p.  m..  10  .10  p.  m . 
11 :»  p.  n,. 


Arrive  Detroit.  Michigan  Central.  4.10  p.  ni..  10.16  p.  m..  IX  a.  m.. 
a:50a.  m. 

Parlor  rata  on  day  and  sVrpiug  sai  s  on  night  trains. 

Address  1_  11.  Heu.ner,  genera]  western  passenger  agent,  Michigan  Central 
Railroad.  119  Adams  Street.  Chicago,  tar  rtsrrvattuns. 

Rales  of  Fare  -  The  various  Irathc  associationa  have  named  tare  and  one- 
third  on  the  irilili.jle  plan.  When  purchasing  tickets  ask  the  ticket  agent 
tor  certificate. 

I'ullman  Fares-    Krgular  rates  apply  Irom  all  points. 

The  committee,  in  submitting  the  foregoing,  announces  that 
the  lines  named  were  selected  as  official  routes,  all  having  through 
Pullman  service  to  and  from  Detroit.  In  addition  to  the  fore- 
going, the  committee  advises  the  following  direct  connections: 

From  Philadelphia: 

Pennsylvania  Railroad,    bleeping  cars  to  both   Pittsburgh  and  Hurtafu. 

connecting  with  Pullman  service  to  Detroit. 
Philadelphia  *r  Reading  and  Lehigh  Valley  route.   Sleeping  cart  to  Ttuf. 
lalo,  connecting  with  Pullman  service  to  Detroit. 
From  Haltimcre  and  Washington: 

Pennsylvania  Railroad.    Slcs-poig  ears  to  Ituflalo  and  Pitt'li.irgh.  connect- 
ing with  Pullman  service  to  Detroit. 
From  Canadian  Points: 

The  Canadian  Pacific  and  Grand  Trunk  lines  run  Pullman  ears  from 
Montreal  and  Toronto  to  Detroit. 

 »4>4  

New  York  Central  Plans 


The  first  official  announcement  of  the  plans  of  the  New  York 
Central  &  Hudson  River  Railroad  Company  regarding  the  sub- 
stitution oi  electricity  ior  steam  in  the  operation  of  trains  through 
its  tunnel,  and  the  other  improvements  contemplated  at  the  ter- 
minal station,  was  made  last  week  by  President  H.  II.  Newman 
in  a  communication  to  the  city  officials,  asking  for  the  nec- 
essary authority.  The  company  has  filed  a  petition  asking  the 
local  Board  of  Improvements  of  the  Murray  Hill  District  to 
initiate  proceedings  immediately  for  certain  changes  in  Park 
Avenue,  between  Forty- Fourth  Street  and  r'iity-Sixlh  Street,  and 
sections  of  intersecting  streets  at  points  where  they  cross  the  rail- 
road yards.  The  petition  asks  for  the  widening  ami  closing  of 
a  part  of  Park  Avenue  and  for  the  discontinuance  and  closing  of 
certain  cross  streets. 

President  Newman  says  that  the  improvements  are  to  be  ef- 
iivtcd  without  cost  or  expense  to  the  city,  and  that  it  is  the  object 
of  the  railroad  company  to  acquire  title,  by  proper  proceedings, 
to  the  discontinued  portions  of  Park  Avenue  and  intersecting 
sirens,  and  the  railro.nl  company  proposes  to  vest,  or  cause  to 
be  vested,  in  the  city  titles  to  the  land  to  be  acquired  for  a  new 
portion  of  Park  Avenue  and  to  hear  all  the  expense  of  opening, 
regulating,  grading  and  paving  the  same.  For  the  discontinued 
portions  of  the  streets  the  railroad  company  agrees  to  pay  the 
city  full  cash  value. 

Upon  the  subject  of  the  change  of  motive  power  in  the  tunnel. 
President  Newman  says  in  his  letter  accompanying  the  petition: 

It  is  the  present  intention  of  the  railroad  company,  and  the  Mayor  has 
already  been  mi  advised,  lo  discontinue  the  use  of  steam  as  a  motive  powrr 
for  all  of  its  trams  on  the  Hudson  and  Harlem  divisions,  within  the  city 
limits,  and  in  operate  hy  electricity  on  the  Hudson  division,  probably  as  far 
a-  Croton.  and  on  the  llaflem  division,  probably  as  far  as  White  Plains. 

The  date  upon  which  operation  hy  rlev-leicity  can  he  commenced  will  be 
determined,  the  necessary  authority  Iseiug  obtained,  upon  the  lime  rrnuirrd 
for  the  conslriictn>ii  and  equipment  of  power  houses.  It  was  with  the  desire 
of  hastening  and  of  proseenting  «o  much  of  this  work,  as  might  lie  possible 
under  the  esisling  law,  that  th*  negotiations  were  begun:  and  with  the  same 
desire  the  company  is  ready,  if  it  has  the  cooperation  of  the  city  as  prayed 
for  in  the  petition,  to  enter  into  contracts  for  the  power  houses  required  for 
operation  by  electricity,  just  as  soon  as  necessary  details  can  be  perfected. 

Accompanying  this  letter  is  the  petition  of  the  railroad  com- 
pany for  authority  to  close  the  streets  named.  The  petition  is 
signed  by  W  C  Brown,  third  vice-president  of  the  New  Y'ork 
Central  Railroad  Company,  ami  W.  S.  Crane,  treasurer  of  the 
New  York  &  Ha'lem  Railroad  Company.  The  jtetition  contains 
a  complete  description  of  the  streets  to  he  closed,  together  with 
maps  upon  which  the  changes  are  clearly  designated.  The  rail- 
road company  announces  its  willingness  to  indemnify  the  city 
from  all  costs  and  expenses  which  may  be  incurred,  in  order  to 
.  fT.  i  t  the  alterations,  and  agrees  further  that  the  existing  bridges 
in  the  streets  mentioned  shall  be  properly  and  suitably  extended 
over  the  portions  of  the  streets  proposed  to  be  discontinued 


New  Car  House  and  Repair  Shops  at  Minneapolis 


The  Twin  City  Rapid  Transit  Company  is  now  building,  in 
Minneapolis,  on  the  property  hounded  by  University  Avenue. 
Fourth  Street.  First  Avenue  and  Second  Avenue,  a  most  complete 
car  house  and  repair  shop,  setting  aside  a  portion  of  the  building 
for  the  use  of  the  employees.    The  structure  is  not  an  entirely 
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new  one,  but  the  old  building  lias  been  so  enlarged  and  remod- 
eled that  fen  traces  of  it  remain.  The  entire  iront  has  been  set 
back  40  ft.,  an  addition,  125  ft.  x  330  ft.,  and  a  new  central  build- 
ing fur  office!  and  men's  quarters  erected,  making  the  dimensions 
of  the  modern  structure  330  ft.  x  290  ft. 

The  cars  are  to  be  cared  lor  in  two  long  wings  t':anking  the  new 
central  building.  The  entire  floor  space  of  these  immense  wings 
has  beta  excavated  5  ft  below  the  floor  suriacc.  and  a  solid  con- 
crete floor  has  been  laid  over  the  excavated  surface.  The  regular 
pits  for  car  inspection  and  repair  work  are  provided 

The  central  building,  which  is  two  Moncs  high,  contains  the 
Office!  and  men's  quarters.  These  latter  show,  on  the  part  of  the 
company,  an  unusual  consideration  for  the  comfort  health  and 
tntcrtammcnt  of  its  employees.  It  is.  in  short,  a  club  for  the 
motormcn  and  conductors  when  off  duty.  Just  back  of  the  airy 
offices  is  the  main  room  for  the  men,  24  ft.  high,  with  a  balcony 
en  three  sides.  Here  will  be  easy  chairs,  and  tables  for  games, 
books  and  magazines,  etc.  Around  the  walls,  both  on  the  main 
floor  and  the  balcony,  are  050  handsome  roomy  locker*.  Hack 
oi  this  room  are  the  dressing  and  bath  rooms,  the  latter  including 
an  apartment  equipped  with  the  latest  type  of  shower  baths,  all 
of  which  will  be  open  to  the  employees  at  all  times  and  without 
cost.    Still  further  back  arc  the  repair  shops. 

 »»t  

London  Letter 

(l-roni  Our  AV^u/.ir  CoTtcif-jndcnt.) 
Mr.  James  Dalrymple,  C.A.,  accountant  to  the  Glasgow  CoTpor- 
ation  Tramway-.,  has  been  asked  by  the  executive  committee  of 
the  Association  of  Municipal  Tramway  Managers  of  Ureal  Britain 
to  prepare  a  full  report  on  the  standardisation  of  tramway  accounts 
to  be  put  before  the  association  at  its  next  meeting.  There  is 
no  doubt  that  all  corporation  accountants  and  tramway  managers 
will  be  ready  lo  assist  in  the  preparation  of  such  a  report 

At  the  ordinary  half-yearly  general  meeting  of  the  shareholders 
of  the  Metropolitan  District  Railway  Company,  the  chairman,  Mr. 
R.  W.  Perks.  M  P,  111  moving  the  acceptance  of  the  report,  to- 
gether with  the  half-yearly  statement  of  accounts,  called  atten- 
tion to  the  fact  that  the  company  carried  a  larger  nuttier  of 
first-class  passengers  during  the  period  covered  than  during  any 
previous  term  since  1802.    The  increase  during  the  six  months 
was  134,000  first-class  passengers  over  the  corresponding  period  of 
the  preceding  year>.    Continuing,  he  said  in  part:    "Wc  have  car- 
ried 318,456  more  second-class  passengers  than  in  the  June  half  of 
last  year,  and  our  season  ticket  business  has  very  materially  ad- 
vanced.   We  have,  during  the  half-year,  issued  2471  more  season 
tickets  than  during  the  corresponding  period  of  last  year;  but  I 
am  sorry'  to  say  that  wc  do  not  get  as  good  a  return  out  of  this 
traffic  as  we  do  out  of  our  average  traffic,  excluding  the  season 
tickets.    But  when  wc  come  to  deal  with  the  third-class,  and  espe- 
cially the  workingmen's  business,  we  arc  not  10  happy  in  our 
results.    We  have  carried,  during  the  half-year,  1,191,000  more 
passengers  in  our  third-class  coaches ;  but  the  bulk  of  those  are 
workingmcn.  and  that  fujure  has  been  made  up  by  the  transfer 
front  the  third-class  carriages  of  657371  passengers.    We  have  lost 
£8.04,?.  and  wc  have  only  gained  £4,082;  so  that  there  has  l>een 
a  net  loss  of  .£4.860.    We  have  issued,  during  the  half-year,  £182.- 
noo  of  District  second  guaranteed  stock,  and  wc  have  been  com- 
pelled to  issue  that  stock,  as  authorized  by  you  at  a  previous  meet- 
ing, at  a  discount  of  £.12,000    Under  our  arr.mgfim nt  with  the 
Traction  Company  we  are  under  contract  to  issue  to  the  Traction 
Company  ordinary  stock  at  the  rate  of  £25  for  every  £100  of 
stock,  and  we  have  issued  some  of  that  stock  at  that  agree.)  price 
during  the  half-year  to  pay  for  expenditure  which  has  been  in- 
curred by  the  Traction  Company.    Wc  have  Ih-cu  compelled,  owing 
to  the  severe  attacks  made  upon  this  company  during  the  present 
session  of  Parliament,  to  spend  a  much  larger  sum  than  we  care 
to  do  in  parliamentary  expenses    Our  normal  law  expenses  are 
£134.  as  agauist  £200  in  the  corresponding  period  of  last  year; 
80  that  on  our  ordinary  law  expenditure  wc  have  really  saved  a 
little  money;  but  when  we  come  to  the  parliamentary  expenses, 
instead  of  spending  £iot,  as  we  did  last  June,  we  have  had  to 
spend,  during  the  last  half-year,  no  less  a  sum  than  £2.043.  We 
have  thought  it  better  to  charge  the  whole  of  this  amount  against 
our  revenue  account  for  the  present  hall-year,  and  not  to  deal 
with  it  in  the  nature  of  a  suspense  account,  or  to  carry  it  forward 
for  discharge  in  future  half  years"    Announcement  was  al-o  made 
that  a  meeting  of  the  preference  proprietors  was  held  to  consider 
a  propnsal  winch  has  been  submitted  to  them  by  the  Underground 
KUctric  Company.    That  company  is  under  contract  to  take  a 
very  large  block  of  ordinary  stock  as  part  payment  for  the 
electrical  equipment  of  our  railway.    They  are  also  building,  at 
their  sole  expense,  the  power  house  at  Lot's  Road,  and  we  shall 


have  to  pay  a  rental  to  them  for  the  use  of  a  portion  of  that 
power  house.  They  have,  therefore,  very  great  interests  in  our 
company,  and  they  have  a  very  sanguine  opinion  of  the  result* 
of  electrification.  Having  that  high  opinion  they  have  made  a 
proposition  to  the  preference  proprietors  to  guarantee  them  a 
dividend,  rising  from  1  per  cent  in  the  first  year  to  2  per  cent  in 
the  second  year,  and  then  3  per  cent  in  perpetuity,  upon  the  pref- 
erence stock. 

The  chairman  said  the  old  arrangement  with  regard  to  tin- 
power  house  was  that  it  was  going  to  cost  £400.000.  and  this  com- 
pany would  have  had  the  right  of  leasing  it  at  5  V*'  cent,  which 
would  have  been  £20,000  a  year.  Now.  however,  the  power  house 
was  going  to  cost  £  1.250,000.  and  of  course  they  could  not  pay 
interest  upon  that  amount,  and  therefore  they  would  take  their 
current  cither  at  cost  or  at  an  arbitration  price.  The  board  had 
decided  to  abolish  the  omnibuses  which  were  formerly  run  by  the 

c  pany.  as  the  directors  considered  that  they  did  not  pay. 

The  Northeastern  Railway  Company  is  inviting  tenders  for  the 
electrical  equipment  of  certain  local  lines  in  the  neighborhood  of 
Newcastle-upon-Tyne  These  lines  consist  chiefly  of;  (1)  A  cir- 
cular route  from  Newcastle-upon-Tyne,  along  the  River  Tyne. 
through  North  Shields.  Tyncmouth.  Whitley,  Monkscaton,  back 
to  Benton  and  Newcastle-upon-Tyne.  (2)  A  new  line  which  is 
in  course  oi  construction  to  Pontcland.  (3)  The  Quayside  Branch, 
a  short  piece  oi  line  laid  on  a  gradient  of  l  in  27,  running  down  to 
the  Shipping  Wharfs  at  Newcastle-upon-Tyne,  used  for  "Goods" 
service  only.  The  total  length  of  line  to  be  equipped  is  equiva- 
lent to  about  40  miles  of  double  track,  and  the  equipment  will 
include'  all  necessary  sub-station*,  high  and  low  tension  cables, 
fifty  motor  coaches  and  two  goods  locomotives.  Current  will  be 
generated  at  one  of  the  power  stations  oi  the  Newcastlc-upon- 
T.Mie  Klectric  Supply  Company.  Ltd.,  and  supplied  as  three-phase 
high-tension  current  at  40  periods  and  6000  volts.  The  normal 
passenger  11:1111  will  consist  of  two  motor  coaches  and  one  trailer 
coach,  operated  on  the  multiple  unit  system,  the  Quayside  Branch 
being  operated  by  electric  locomotives.  The  average  speed  of  the 
passenger  trains  will  be  22  miles  per  hour,  including  20  seconds 
stop  at  each  intermediate  station 

The  chairman  of  the  London  Road  Car  Company,  presiding  at 
the  annual  meeting,  intimated  that  amalgamation  was  only  a 
matter  of  terms  with  the  London  General  Omnibus  Company 
The  report  of  the  directors  contained  many  interesting  facts.  The 
company  k<<ps  an  average  of  twelve  horse*  for  each  omnibus 
running;  the  average  omnibus  earns  £2  tos  a  day,  seven  days  a 
week:  it  costs  .£2  7s.  3d.  for  maintenance,  thus  yielding  a  profit, 
roughly,  of  2s.  od.  a  day.  The  total  passengers  carried  by  this 
company  amounted  to  35.934.262  in  the  first  six  months  of  this 
year  alone    The  horses  in  service  average  5335 

The  new  scheme  of  electric  trams  to  connect  Ashton-under- 
Lync  and  Hurst  has  been  officially  tried  and  inspected.  A  large 
crowd  assembled  outside  the  municipal  offices,  and  as  the  car 
proceeded  .  n  its  oun  :•  tin  re  »-as  311  outburst  oi  cheering.  A 
double-decked  car  was  requisitioned,  and  the  tramways  com- 
mittee, with  the  corporation  officials,  were  driven  along  the  cir- 
cular route,  making  a  circuit  of  Hurst  Urban  District.  The  new 
service  will  be  a  great  boon  to  the  inhabitants,  knitting  the  dis- 
tricts more  closely  together. 

The  Hove  Town  Council  has  carried  a  report  recommending  an 
expenditure  of  £  103.700  to  introduce  trams  in  the  borough.  The 
proposal  includes  the  ahsorption  of  the  Shorcham  tramways  run- 
ning between  Hove  and  Shorcham  Station.  5  miles  westward, 
and  to  have  three  new  routes  in  Hove — one  having  a  terminus 
near  Brighton  Station,  another  at  King's  Road,  and  another  at 
Hove  Station.    A  net  profit  per  annum  of  £3,636  is  estimated 

The  protracted  litigation  between  the  Manchester  Corporation 
and  the  Carriage  &  Tramways  Company  has  ended.  The  dis 
pule  was  over  the  terms  on  which  the  company's  undertaking 
should  be  acquired  by  Manchester  and  the  local  authorities  whose 
tramways  are  in  future  to  be  worked  by  Manchester.  The  cor- 
poration, as  owner  of  the  greater  portion  of  the  tram  lines,  con- 
tended that  it  was  not  bound  to  purchase  the  company's  depots, 
cars,  etc  .  which  were  used  on  lines  that  it  leased  to  the  company. 
The  company's  "undertaking."  the  corporation  maintained,  com- 
prised only  the  lines  that  it  actually  owned  as  well  as  worked,  and 
the  local  authority  was  ohliged  to  buy  just  so  much  and  no  more 
of  the  depots  and  plant  as  was  suitable  lo  and  used  (or  the  pur- 
poses of  the  tramway  service  over  these  lines.  The  company,  on 
the  other  hand,  urged  that  its  whole  system  was  its  "undertaking." 
and  that  the  distinction  between  owned  and  rented  lines  was 
■  ,  ml  and  imj'ii  .1  \  -  rrn  I  of  th«  fepl  U  an. I  the  pblM  I  mplofed 
in  the  horse  tram  service  will  not  be  needed  for  the  electric  service, 
and  will  be  of  no  use  to  the  company,  it  was  really  a  question  as 
to  who  should  bear  the  loss  Mr  -Justice  Bigham  yesterday  de- 
cided that  the  loss  must  fall  on  the  purchasing  authorities,  thus 
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confirming  the  decision  given  in  May  by  Sir  Frederick  Bramwetl. 
Manchester  and  the  allied  districts  have  therefore  to  pay  £496,060 
instead  of  £229.353  for  the  company's  undertaking,  together  with 
all  the  costs  of  the  proceedings. 

Mr.  Weir,  in  the  House  of  Commons,  called  the  attention  of 
the  president  of  the  Board  of  Trade  to  the  fact  that  the  Glasgow 
electric  tramway  cars  had  not  yet  been  fitted  with  governors  or 
speed  indicators,  and  asked  would  he  take  steps,  under  the  Glas- 
gow Tramway  Act,  1890,  to  require  their  provision?  Mr.  Gerald 
Balfour  replied  that  the  requirements  a*  to  the  provision  0!  gov- 
ernors and  speed  indicators  on  the  Glasgow  Corporation  tram- 
ways are  those  contained  in  the  statutory  regulations  made  from 
time  to  time  by  the  Board  of  Trade.  Under  the  regulation*  at 
present  applicable,  speed  indicators  must  be  fitted  on  all  cars  .liter 
Oct.  3.  unless  the  board  should  see  fit  to  prolong  the  time.  Gov- 
ernors must  be  fitted  if  the  board  so  require,  but.  as  at  present 
advised,  the  board  are  not  convinced  that  it  is  in  the  inUretl  of 
public  safety  to  make  such  requirements. 

The  contractors  for  the  construction  of  the  permanent  way  of 
the  tramway  extensions  at  W  alsall  are  to  commence  their  work 
immediately.  The  erection  of  the  car  houses  and  depot  at  the 
Birchills  has  been  already  commenced 

At  Liverpool  Chamber  of  Commerce  Mr.  Waller,  of  London, 
recently  outlined  a  scheme  whereby  present  and  proposed  tram 
line*  of  the  South  Lancashire  Tramways  Company,  with  those  nf 
Liverpool,  which  would,  when  completed,  cover  400  miles,  might 
be  utilized  for  conveyance  Of  goods  by  night  when  not  used  for 
passenger  traffic.  He  contended  that  the  cost  of  transshipment  and 
terminal  charges,  compared  with  railway,  should  Ik'  considerably 
lower,  and  districts  at  present  isolated  brought  into  connection 
with  the  Mersey,  whereby  coal,  iron,  hardware  and  building 
materials  would  benefit.    The  scheme  met  with  general  approval 

The  formal  inauguration  of  the  new  electric  tramways  irom 
Rothesay  to  Port  Bannatyne  has  been  duly  celebrated.  On  the 
invitation  of  the  company  over  one  hundred  gentlemen,  repre- 
sentative of  the  various  local  bodies,  proceeded  on  the  obi  horse 
cars  irom  Rothesay  to  the  power  station  at  Potnlhousc,  where, 
after  an  inspection  of  the  works,  the  generating  plant  was  set  in 
operation  by  Provost  Mcintosh.  The  company  then  proceeded 
in  two  of  the  new  electric  cars  to  Rothesay,  where  they  were 
photographed,  and  afterwards  lunch  was  served  in  the  public  hall. 
Mr.  Miles,  of  the  British  Electrical  Traction  Company,  presided, 
and  addresses  were  given  by,  among  others.  Provost  Mcintosh, 
of  Rothesay;  Provost  Anderson,  of  Greenock,  who  referred  in 
highly  favorable  terms  to  the  same  company's  system  at 
Greenock;  Mr.  J  Russell  Thomson,  secretary  of  Rothesay  Tram- 
way Company,  and  others. 

The  County  Council  is  about  to  take  user  the  system  of  the  South 
Ljndon  Tramway  Company,  whose  lines  run  along  the  southern 
shore  of  the  Thames  from  the  Borough,  through  Southwark  west- 
ward to  Baltersea  and  Wandsworth.  This  artimsiliin.  vs  tl]  enable 
the  Council  to  consolidate  and  develop  the  whole  of  the  South 
London  service. 

The  highways  committee  has  recommended  the  London  County 
Council  to  apply  for  parliamentary  powers  next  session  for  exten- 
sions of  the  tramways  system  of  a  total  length  of  .<>'  '.  nnlrs.  and 
at  an  estimated  COM  of  £1,180.750.  With  three  exceptions,  the 
underground  electric  conduit  system  is  recommended. 

At  the  half-yearly  meeting  of  the  shareholders  of  the  Liverpool 
Overhead  Railway  Company  dividends  of  5  per  cent  on  the  prefer- 
ence and  1  per  cent  on  the  ordinary  shares  were  declared,  and 
£.1.792  was  carried  forward.  Commenting  on  a  diminution  in  the 
gross  profits,  during  the  half  year,  of  £3.508.  the  chairman.  Sir 
W.  B.  Forwood,  said  it  was  mainly  due  to  the  competition  of  the 
corporation  tram  service,  and  partly  to  disturbances  at  the  d^wrks 
caused  by  the  closing  of  many  graving  docks.  The  closing  of  the 
Dingle  Station,  owing  to  fire,  accounted  for  about  £700  of  the 
falling  off.    A  new  electric  fireproof  equipment  has  been  adopted 

Following  upon  the  adoption  of  motor  parcel  mail  vans  between 
Manchester  and  Liverpool  a  few  months  ago.  the  postoffice  authori- 
ties have  decided,  in  spite  of  initial  drawbacks  which  led  to  the 
temporary  suspension  of  the  system,  to  extend  the  service  lo  some 
of  the  immediate  suburbs  of  Manchester.  Another  contract  has 
Iwen  let  for  two  vans  to  run  lictwecn  Manchester  ami  r\  It  rincham 
and  Manchester  and  Flixton,  taking  in  Stretford  and  Sale  on  the 
former  route,  and  Urmston  on  the  latter.  The  vans  will  bs-  each 
of  18  hp  capacity  and  will  carry  between  25  cwt.  and  .to  cwt.  They 
will  he  in  operation  by  November  t. 

The  report  of  the  Dublin  United  Tramways  Company  I'tRo/il, 
Ltd  .  for  the  half-year  ended  June  30  shows  that  the  directors  have 
declared  dividends  for  the  half-year  at  the  rate  of  6  per  cent  per 
annum  on  the  preference  *harcs.  and  at  the  rate  of  5  per  cent  per 
annum  on  the  ordinary  shares 

Messrs.  Wernher.  Beit  &  Co.,  London,  the  well-known  South 


African  financiers,  have  appointed  Mr.  William  Clark,  the  chief 
engineer  of  the  Glasgow  Corporation  Tramways,  manager  of  the 
Lisbon  Tramways,  The  salary  attached  to  the  post  is  £1,500  per 
annum.  Mr.  Clark  is  a  native  of  Dumfriesshire,  but  has  spent 
nearly  all  his  business  life  in  Glasgow,  having  served  in  several 
large  engineering  firms  in  the  city.  In  1KK5  he  became  engineer  to 
the  Cleansing  Department,  and  when  Mr  Y'.ung  was  appointed 
general  manager  of  the  Corporation  Tramways  in  1H02,  he  ap- 
pointed Mr  Clark  as  his  chief  engineer  He  has  a  thorough 
knowledge  of  all  tramway  work,  and  personally  is  highly  esteemed. 

At  the  ordinary  meeting  of  the  Central  London  Railway,  Sir  H. 
Oakelcy  presiding,  the  directors  recommended  dividends  on  the  un- 
divided ordinary  and  the  preferred  ordinary  -locks  at  the  rate  of 
4  per  cent  per  annul  In  moving  the  adoption  of  the  report,  the 
chairman  said  they  had  increased  the  number  of  passengers  by 
nearly  2,500.000.  having  carried  23,000,0110.  including  about  2,750,000 
at  half  fares.  They  had  earned  gross  receipts  amounting  to  £185,- 
118.  which  was  £20.000  more  than  in  the  corresponding  half-year, 
and  practically  representing  an  increase  of  12!  •  per  cent  in  the 
receipts.  They  had  earned  £18,000  more  at  a  cost  of  £2,300  less. 
With  regard  to  the  large  sum  carried  forward,  they  had  to  face  the 
expenses  incurred  in  their  unsuccessful  bill  during  this  session  of 
Parliament,  and,  further,  to  meet  the  cost  (.,f  the  improvements  and 
alterations  necessary  to  avoid  vibration.  They  were  unable  to  as- 
ccrtain  precisely  what  the  charges  would  be  The  board,  therefore, 
thought  the  shareholders  would  approve  of  the  proposal  to  defer 
any  definite  appropriation  of  the  available  surplus  until  the  end  of 
the  year,  by  which  time  they  would  have  fuller  knowledge  of  their 
liabilities  Lord  Rathmore  seconded  the  motion,  and  it  was  carried. 

A.  C.  S. 

_  

Rhode  Island  Labor  Law  Upheld 


The  Supreme  Court  of  Rhode  Island  has  sustained  the  con- 
stitutionality of  a  ten-hour  law  passed  by  the  General  Assembly 
in  January,  which  provided  that  no  street  railway  company  could 
work  its  employees  more  than  ten  consecutive  hours  in  any 
twelve  hours.  The  Supreme  Court  upholds  the  law  by  the  con- 
current judgment  of  five  of  the  seven  judges  before  whom  the 
argument  was  made.  Of  the  other  two.  Judge  Douglass  sat 
silent,  for  the  reason  that  he  is  a  stockholder  in  the  corporation 
most  directly  and  intimately  affected.  Judge  Blodgctt  dissented 
in  a  long  and  vigorous  opinion.  In  the  majority  opinion  of 
Judge-  Stiness.  Tillingbast,  Wilbur,  Rogers  and  Du  Boi*  the 
right  of  the  Legislature  to  limit  the  hours  of  labor  performed 
under  private  contract  is  affirmed.  As  to  the  construction  of  the 
act  they  say: 

The  first  ".rcti.ni  forbids  an  officer  ol  •  CUflHy  10  caaer  more  lh»n  ten 
IHMtl'  »r.rk.  from  winch  an  inference  might  oris*  Ibat  it  could  tempi  it.  if 
rendered  voluntarily,  as  by  conlracl.  The  second  lection,  however,  rrhuls 
such  an  infcieiirr.  for  iji  that  section  th*  intent  is  espUtneil  as  follows:  "The 
true  intent  and  purpose  of  this  act  1*  to  limit  the  usual  hours  of  labor  of  the 
employers  ol  street  railway  corporation*,  as  aforesaid,  to  ten  hours'  actual 
work  a  dav,  to  he  lscrfotrm-d  within  a  period  of  twelve  consecutive  hours." 
This  ripress  iniention  10  limit  the  hours  is  quite  inconsistent  with  an  in- 
ference to  permit  it  by  contract.  It  such  an  inlerene*  eould  -tand  11  would 
be  possible  for  panics  10  avoid  the  art  by  ihrir  simple  eon  enl,  and  thus 
10  tender  it  a  nullity-  The  apparent  piltpose  of  the  act  is  not  in  create  a 
right  in  froor  of  ibr  employees,  which  lliey  mighl  wait*,  so  much  as  lo 
guard  llie  public  Safely  Irorn  service  li*o  prolonged  for  alertness  in  the  exer 
else  of  reasonable  care.  If  Ibis  Ire  so.  lit*  public  siifrty  cannot  be  made  de- 
paadaal  upon  private  ennl/acis. 

The  dissenting  opinion  of  Judge  Blodgctt  concludes  as  follows: 

To  111*  i..n-tituti.inali1y  of  such  lcuislatH.il  1  caonol  assent,  whether  il  is 
sought  to  be  justified  as  a  valid  esercise  ol  the  police  power  o»  as  an  exercise 
ol  the  rrserod  tight  to  alter  and  amend  the  character  of  incorporation  ol  the 
several  efaWfaM  res  affected  thereby. 

Section  !!  of  the  art  prosides:  "Ilul  It  i»  ihe  true  intent  and  purpose  ol  this 
ael  to  limit  the  usual  hours  ol  tabor  of  llie  employed  ol  streel  railway  corpo- 
ra-], ins.  as  af-'iesaid,  to  ten  hours'  actual  work  a  das-,  10  be  performed  wit! in 
a  period  ol  twelve  consecutive  hours,  as  aforesaid,  whether  such  employees  Is* 
employed  by  Hie  nip.  in*  job.  the  hour,  the  day.  the  week,  or  any  nthcT 
manner." 

II  the  hours  ot  latwir  in  any  lawful  calling  may  be  thus  limited  by  law  to  ten 
in  each  day.  bryond  the  power  ol  either  parly  to  increase,  if  not  to  dimmish 
them,  it  follows  that  Ihey  may  be  limned  to  eight  or  lo  twelve,  or  10  any 
olher  number  of  hours  in  like  manner  and  with  like  effect,  thus  substituting 
lor  the  constitutional  right  ol  individual  liberty  ol  contract  the  transient  and 
fluctuating  rill  ol  a  legislative  majority  which  both  plnliH-rat  and  drtna 
gogue  will  unceasingly  strive  10  control  and  against  wh.ctl  the  individual  will 
he  powerless  to  defend,  alike  helpless  whether  the  legislative  spoliation  ol  the 
employer  or  iniioslrial  servitude  of  th*  employee  shall  for  the  hour  prevail. 

\ti.f  if  the  foregoing  observations  shall  seem  10  have  been  directed  less  to 
Ibe  limits  of  the  legislative  power  over  quasi  public  corporations,  than  lo  the 
limits  ol  'he  same  power  over  the  citifen,  N  Is  sufficient  to  ceply  thai  the 
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biter  i>  the  graver  and  higher  <|ucBiiun  by  as  much  M  the  nuo  U  ab..ve  ilie 
.Mlar. 

K<>f  the  rra-uns  ul  (crib.  I  mi  uf  the  u|iini.m  lhat  ihc  act  in  question  11 
—n—rtiWWi«IMl  ■»  the  inrttralaii  enumerated  ;  nd  it  wholly  »..nl.  li  loilowt 
MOM  the  iltHontiiiutiunalily  ul  the  ael,  arid  a*  a  MOSSMfS  cpncluxun.  mat  a 
street  railway  conductor,  ire  i|>man,  u.  moloTm.tn.  mav  tretiy  contract  tut  >urh 
IHMN  labor  Kith  hit  company  as  may  be  agreed  taftOfl  between  tlicm. 


Convention  of  the  New  York  Street  Railway  Association 

The  annual  gathering  o(  the  street  railway  men  oi  New  York 
Stale  wa»  held  on  Sept.  8  to  Sept.  n.  at  Caldwell,  on  Lake 
George,  one  of  the  most  picture>«|tie  s|H,ts  in  the  State.  It  was 
the  twentieth  annual  meeting  ot  Ilie  Street  Railway  Association 
of  the  State  oi  New  York,  and  was  celebrated  in  a  lilting  manner 
The  programme  Kir  the  meeting  n>clt  was  cart  full}  arranged,  and 
provision  had  been  nude  for  the  discussion  of  several  very  im- 
portant topics;  moreover,  special  attention  was  given  the  social 
features,  and.  as  a  result,  there  was  an  unusually  large  attendance 
of  ladies.  Ample  provision  had  been  made  lor  their  entertain- 
ment, and  many  of  the  railway  men  took  advantage  of  the  occa- 
sion to  make  the  convention  an  extension  oi  their  outing. 

The  programme  opened  with  a  reception  and  hop  at  the  New 
Fort  W  illiam  Henry  Hotel,  on  Monday  evening,  at  which  dele- 
gates and  visitors  were  entertained.  The  business  sessions,  began 
Tuesday  morning  with  a  meeting  of  the  executive  committee  at 
9  o'clock,  followed  an  hour  later  by  the  formal  opening  of  the 
convention. 

Tuesday  was  given  up  entirely  to  the  business  "I  the  association 
ami  long  .sessions  were  held  during  both  the  morning  and  after* 
noon.  The  entertainment  provided  for  the  ladies  on  Tuesday 
morning  was  a  trip  by  the  mountain  cable  railway  to  the  summit 
of  Prospect  Mountain.  This  road,  which  was  described  in  the 
Stkkiit  Railway  Jocknai.  ior  October.  1805,  has  a  terminus 
very  near  Fort  William  Henry  Hotel.  The  annual  banquet  was 
held  in  the  evening  at  the  Fort  William  Henry  Hotel,  and  was  a 
very  successful  affair.  There  was  a  large  attendance,  and  about 
joo  delegates  and  guests  sat  down  at  the  tablet  An  innovation 
was  made  in  inviting  the  ladies  to  attend  the  banquet,  and  a  large 
number  did  so.  Their  presence  added  very  much  to  the  pleasure 
oi  the  banquet,  and  many  wishes  were  expressed,  both  in  speeches 
and  otherwise,  that  this  feature  of  the  banquet  should  be  made 
permanent  in  the  future  meetings  of  the  association.  Speeches 
were  delivered  by  Messrs  Rogers.  Colvin.  Daly,  Powers.  O'Con- 
nor. Brady.  Stcdnian  and  Fly.  Mr  Colvin  acted  as  toastinasier. 
and  was  particularly  ielicitous  in  introducing  the  several  speakers 

W  ednesday  morning  was  also  devoted  to  the  session*  of  the 
association,  and  the  day  being  clear  the  ladies  made  the  ex- 
cursion to  W'arreiisburg  by  carriage,  which  had  been  originally 
arranged  for  Tuesday  afternoon,  The  final  business  sessions  of 
the  association  were  held  on  Wednesday  morning,  and  in  the 
afternoon  a  trip  was  made  by  steamboat  down  the  lake  through 
the  Narrows.  The  scenery  at  this  point  is  considered  the  most 
beautiful  on  Lake  George,  and  the  air  was  clear  and  exhilirating. 
and  just  such  as  was  needed  to  make  the  trip  an  ideal  one.  Nearly 
all  the  delegates,  ladies  and  others  in  attendance  at  the  conven- 
tion participated  in  the  trip,  and  in  the  opinion  oi  the  tourists, 
one  oi  the  speakers  of  the  previous  evening,  at  the  banquet,  was 
perfectly  correct  when  he  characterized  Lake  George  as  the  most 
bcatiful  lake  in  the  country,  and  among  the  live  most  beautiful 
lakes  in  the  world 

The  steamer  returned  to  Caldwell  pier  in  time  to  allow  those 
who  desired  to  take  the  evening  train  south,  hut  many  oi  the 
guests  remained  to  lake  the  trip  to  the  top  of  Prospect  Mountain, 
where  a  beautiful  panorama  ol  the  surrounding  Adirondack  region 
and  Hudson  Valley,  and  extending  into  three  Stales,  was  obtained. 

Altogether,  the  convention  was  not  only  one  oi  the  most  sttc- 
cessful  hut  also  the  largest  m  alteiidanee  oi  any  in  the  history  of 
the  association,  while  the  work  accomplished  was  most  valuable 
The  space  at  the  dispova!  oi  this  paper  this  week  precludes  the 
publication  of  more  than  a  brief  note  in  revcard  to  it.  a  few  ot  tin- 
papers  and  the  president's  address,  but  it  is  the  intention  next 
week  to  publish  the  additional  papers  as  well  as  a  report  of  the 
business  nm  tings  of  the  association. 

To  Regulate  Fares  on  Interurban  Lines  in  Indiana 

The  incoming  Indiana  Legislature,  it  is  said,  will  be  asked  to 
enact  a  law  fixing  a  maximum  passenger  rate  of  Hi  cents  a  mile 
on  interurban  electric  railways  It  i»  claimed  the  Stale  can  do 
this.  a»  it  has  established  a  maximum  fare  of  .1  cents  a  mile  for 
steam  roads.  The  rates  which  now  prevail  on  t*tc  electric  rail- 
ways are  from  l!j  cents  to  i  cents  a  mile,  hut  an  increase  is 
threatened  because  of  an  increase  in  taxation  by  the  State  Ta\ 


Hoard.  The  interurban  companies  can  not  conceive  why  the 
steam  companies  should  be  allowed  a  maximum  fare  of  3  cents 
and  they  be  compelled  to  submit  to  a  maximum  of  11,  cents.  The 
interurban  roads  will  oppose  such  a  movement. 

 ♦♦♦  


Annual  Report  of  the  International  Traction  Company 
and  the  International  Railway  Company 

The  annual  report  of  the  International  Traction  Company  ami 
the  International  Railway  Company,  oi  Huffato,  N.  Y.,  for  the 
year  ended  June  30,  has  come  to  hand,  under  date  oi  Sept.  I.  The 
report  reviews  the  history  of  the  organization  oi  both  the  Inter- 
national Traction  Company  and  the  International  Railway  Com- 
pany, setting  forth  the  present  status  oi  the  companies.  As  i>,  well 
known,  the  International  Traction  Company  was  organized  Jan 
iS,  ifst-i.  ior  the  purpose  of  consolidating  under  one  management 
the  street  railway  systems  of  Buffalo,  Niagara  Falls  and  vicinity 

In  executing  this  plan  the  company  purchased  the  entire  capital 
sto,  I. .  as  list,  ,|  bi  I  iw  in  1 1  nnin    1  ol  the  following  c  impani  - 

A.  B. 

Buffalo  Railway  Company   $5.J7o.5oo   

Crosstown  St.  Ry  Co.  of  Buffalo   $».86o,ooo 

Buffalo  Traction  Company   600.000 

Buffalo,  Bellevuc  &  L.  Ry.  Co   90.000 

Buffalo  &  Niagara  Falls  Flcctric  Ry   1.250.000   

Buffalo  Jt  Lockport  Ry   1.000,000   

Flmwood  Ave.  &  Tona.  \L  Ry.  Co   14,130 

Lockport  &  Olcott  Ry   200,000   

Buffalo,  Tona.  Si  N  Falls  F.  R  K  Co..  1.500.000   

Niagara  Falls  &  Susp.  Bridge  Ry.  Co...  600.000   

Niagara  Falls  W  hirlpool  &  N.  Ry   50.000 

Niagara  Falls  Susp.  Bridge  Co  

Chiton  Suspension  Bridge  Co  

Lcwiston  Connecting  Bridge  Co  

(Jueeristown  Heights  Bridge  Co  

Niagara  Falls  I'ark  Si  River  Ry.  Co.... 


-I'  s      I  .   .  ■ 


400.000 


$ll,.po.5oo       $3,614.  .'50 
Noti:.— The  stocks  listed  in  column  B  were  owned  by  the  com- 
panies whose  stocks  next  precede  in  column  A, 

'Ihc  capital  stock  of  the  company,  authorized  and  issued,  is 
$15,000,000.  oi  which  $5.txxxooo  is  preferred  4  per  cent  cumulative, 
and  $10,000,000  common,  and  there  has  been  authorized  an  issue 
oi  $,0,000,000  tilt >  year  4  per  cent  collateral  trust  gold  bonds,  due 
1049  A  statement  concerning  bonds  authorized  under  collateral 
trust  indenture  at  June  .10.  loo/,  follows: 

Total  bonds  authorized   $.to.ooo.ooo 

UnilMed  and  reserved  under  Sec  J.  Art. 
1,  of  collateral  trust  indenture  for  re- 
tirement oi  like  amount  of  undci  lying 
bonds  oi  purchased  companies   $12,285,000 

Sold  and  originally  held  by 
underwriting  syndicate  $11.4/8,000 

Sold  for  purposes  oi  construe  - 
struction  improvements  and 
betterments.  tSee  Sec.  4 
Art.  1.  Collat,  Trust  Inden- 
ture)   I.O20.0OO 

In  treasury,  applicable  to  cor- 
porate purposes   J.jti7,ooo 


Total  issued  a»  per  balance  sheet.  .. 
Unissued  and  reserved  under  Sec.  4.  Art. 
I,  oi  collateral  trust  indenture  for  pur- 
poses of  future  construction,  improve- 
ments, betterments  and  acquisitions... 


14.715.000 


.1 000,000 


The  stocks  heretofore  enumerated  in  column  .-J  (except 
Shares  qualifying  directors),  together  with  $00,000  bonds  of  the 
I  01  iw  .  ml  1  Streel  N  liltoad  Company .  havi  b.  en  di  posili  <■  *  ittl 
the  Guaranty  Trust  Company,  of  New  York,  trustee,  under  the 
provisions  of  the  collateral  trust  indenture 

The  combined  income  account  of  the  International  Traction 
Company  and  the  owned  and  controlled  companies  for  fiscal  years 
ended  June  Jl,  shows: 

Surplus  income  of  owned  com  pa-       tono         1901.  loo*. 

nus  before  charging  dividends. ,  $.150,255  IpBjft  $>.U5  554 
Income  of  International  Traction 

Company  (interest  on  loans  to 

owned  companies)   70.8.W     Ijajjjg  208.917 


Total  income. 


$421,087  ^in.iJH,  $i.j44,47t 
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Interest  on  bonds,  I.  T.  Co   457-t-"o  462.885  497,920 

Interest,     discount     and  ex 

change    5,209  5*1,749  78,526 

Taxes    2.250  4.500  4.500 

Sundry  expenses   1.030  2.449  2.464 


Total  fixed  charges,  interest,  etc.  .    $465,609   $528,583  $58.1.41" 


Surplus  for  year   *$44  5-<i    $132,644  .  $761,060 

♦  Deficit. 

The  condensed  balance  sheet  of  the  International  Traction 
Company  at  June  30,  1902,  .l»™>: 

ASSETS. 

Securities  owned  ,  $29,471.41^12 

Fifty-year  4  per  cent  collateral  tru-t  gold  Iwinds 

in  treasury   2.267.000 00 

Accounts  receivable   2.17.12691 

1'repaid  taxes   2.25000 

Cash    6.128  49 


Total  assets   $.11.98.1923  52 

LIABILITIES 

Capital  stock,  common   $10,000,000.00 

Capital  stock,  preferred   5.000.00000 

Fifty-year  4  per  cent  collateral  trust  gold  bond*. . .  14,715,000.00 

Bills  and  accounts,  payable   1,600.622.40 


Total  liabilities   $.11. .11 5.622  40 

By  profit  and  loss  surplus  being  execs,  of  assets 
over  liabilities   668.301 .12 

To'a>    $.11.98.1.^3  S2 

The  ofticers  of  the  company  arc:  \V.  Caryl  Ely,  president. 
Charles  McVcagh,  secretary:  R.  F.  Rankine.  treasurer.  Charles 
Steele.  Francis  Lynde  Stetson.  Temple  Bowdoin,  Charles 
McVeagh,  of  New  York  City:  Thomas  DeWitt  Cuyler.  of  Phila- 
delphia. Pa.;  L.  J.  Hayden.  of  Park  Ridge.  N.  J.;  William  B 
Rankin.-,  of  \,agara  Falls,  N,  V  .  W.  Caryl  Ely,  of  Buffalo,  N. 
Y  :  Burt  Van  Horn,  of  Newiane.  M.  Y.  directors. 

The  International  Railway  Company  was  organized  Feb.  30, 
1902.  under  the  provisions  of  the  general  railroad  law  of  the  State 
of  New  York.  Into  it  there  have  been  gathered  by  co..solidation, 
merger  and  purchase,  tinder  the  laws  of  the  Slate  of  New  York 
and  of  the  Dominion  of  Canada  and  the  Province  of  Ontario,  all 
01  the  operating  companies,  American  and  Canadian,  embraced 
in  the  original  plan,  excepting  only  the  Crosstown  Street  Railway 
Company,  of  Buffalo.  This  last-named  corporation  has  an  author- 
ized capital  stock  of  $,1,000,000.  of  which  $2,860,000  lias  been 
issued.  The  International  Railway  Company  owns  all  of  the 
Mock  excepting  shares  qualifying  directors.  Two  million  dollars 
1S2.000.000>  of  the  capital  stock  is  pledged  under  the  debenture 
mortgage  of  the  Buffalo  Railway  Company  as  collateral  to  the 
Si. 000.000  debenture  bond-  issued  thereunder,  and  a-  soon  as  the 
bonds  arc  retired  the  Crosstown  Street  Railway  Company  will  he 
merged  into  the  International  Railway  Company.  Three  hundred 
and  fifty  thousand  dollars  ($.150,000)  of  its  issued  bonds  are  held 
by  the  trustee  of  the  consolidated  mortgage  of  the  Buffalo  Rail 
way  Company  to  retire  an  equal  amount  of  Buffalo  Railway  Com- 
pany's consolidated  bonds  when  matured.  Its  officers  are  the 
-amc  as  those  of  the  International  Railway  Company  and  its 
properly  is  operated  by  that  company 

The  capital  stock  of  the  company  is  $17,000,000.  ->i  which 
$i6..t20.5oo  has  been  issued  and  the  balance  is  in  the  trea-tiry  of 
the  company.  The  International  Traction  Company  ow  ns  all  tin 
capital  stock  of  International  Railway  Company,  and  has  pledged 
the  same  with  the  Guaranty  Trust  Company,  of  New  York,  trustee 
under  its  collateral  trust  indenture. 

International  Railway  Company  has  no  funded  debt,  but  it 
has  assumed  the  payment  of  the  outstanding  bonds  of  its  con- 
stituent companies,  amounting  in  the  aggregate  to  $10.9281x10  A 
substantial  amount  of  the  bonds  can  be  retired  at  an  early  date, 
thereby  effecting  a  very  considerable  saving  in  interest  and  a  cor- 
responding increase  in  the  surplus  earnings  of  the  International 
Railway  Company. 

The  system  comprises  .15295  miles  of  vix,Klc  track,  of  which 
there  are  212.61  in  the  Buffalo  division.  59.12  miles  in  the  Lock 
port  div  ision.  81  02  miles  in  the  Niagara  Falls  division.  The  gage 
Ol  the  track  is  4  ft.  »</,  ins.  The  equipment  consists  of  905  cars, 
divided  as  follows:  724  motor  ears:  239  train  and  service  cars, 
and  2  electric  locomotives  for  hauling  freight  on  the  Loekpou 
division;  15  car  stations. 


The  following  is  the  combined  operating  statement  of  tin  con- 
stituent companies  ot  the  International  Railway  Company  for 
year  ended  June  30: 

1902  lijol  1909,  181J9 

..  $4, 426,675  97  $3,129,094  $2,575,921  $2.33.1.316 
s.    2,256481.44    I.574.8K7    1.374.67.1  1.354.9'-! 


Gross  receipts  .  . 
Operating  expen- 


se - 


Earnings  from 

ration   $2,170.19-153  $i.S54.-'°7  $1201.248  $.178,403 

Miscellaneous  earn- 
ings   139.826.53       95566       74.084  85.440 


Total  earnings  $2,310,021.06  $1,649,773  $1.275  332  $l,(Xj3>t43 

Fixed    charges,  in- 
cluding interest  on 
floating  debt  to  In 
tertiation.il  Trac- 
tion Company          $1,174.46008  $1,121,184    $925,077  $»7i-795 


Surplus    $1.135  554  3«  $528,389 

Per   cent  operating 

expenses  to  gross 

receipts   


$350,255  $.92,048 


5"' 


(Trackage,  equipment  and  operations  of  Cr 
way  Company,  ot  Buffalo,  included  111  the  al 

The  earnings  of  the  Pan  American  Expo 
November,  1901,)  were  abnormal,  and  are  rt> 
for  purposes  of  just  comparison.  The  natural 
pany's  business  may.  however,  be  seen  from 
pari  son  of  gross  earnings  of  the  first  seven 
1902: 


S3*  S7rA> 

usstown  Street  Rail- 

»o  ve. ) 

.ition  period  (May- 
it  therefore  suitable 
growth  of  the  com- 
the  following  com  - 
monthi  of  191x1  and 


Per  Cent 

1900 

1902. 

Increase. 

January   

   $209,176 

$J5o.i5o 

"95 

125,160 

18.1 

-'56.34t 

24  ' 

246.848 

246 

-'59470 

275 

June   

  213.823 

266,065 

24  I 

July   

  241.557 

322,1(7 

333 

Total   

  $1462.870 

$1 ,8z6,I5l 

24* 

Since  taking  over  the  property  in  April.  1800.  upwards  of 
$4,000,000  have  been  expended  in  new  construction,  improvements 
ami  betterments,  and.  physically,  the  company's  property  is  in 
excellent  condition.  The  officers  of  the  company  are:  VV.  Caryl 
Ely.  president;  Daniel  S-  Lamont,  vice-president;  R.  E.  Rankine, 
secretary  and  treasurer;  T.  E.  Mitten,  general  manager;  H.  M 

Pease,  ludhor;  Francis  Lynde  Stetson.  Charles  Steele,  Daniel 
O'Day.  Joseph  P.  Ord,  Daniel  S  l  amont,  ol  New  York  City;  W 
B  Rankine.  of  Niagara  Falls.  N.  Y.:  Thomas  DeWitl  Cuyler.  of 
Philadelphia.  Pa.:  W.  Caryl  Ely.  Henry  M.  Watson.  Robert  L. 
Fryer,  Elliott  C.  McDougal,  Henry  J.  Pierce,  of  Buffalo,  N  Y  : 
Hurt  Van  Horn,  of  Newfanc.  N.  Y.;  Thomas  Gibbs  Blackstock 
ami  Edmund  Bflyd  Osier,  of  Toronto.  Ont.,  directors. 


Freight  Service  Abandoned  at  Pittsburgh 


Tin-  Pitt-burgh  Kxpress  Company, 
ago  and  operating  electric  express  car 
burgh  Railways  Company,  has  anm 
this  service,  owing,  it  1-  said,  to  the  > 


orntlfaecd  about  four  years 
i  over  the  lines  of  the  Pitts- 
imced  the  abandonment  of 
ippositiou  the  company  ha- 


encountered  from  the  Pennsylvania  Railroad  Company.  1  he 
company  had  stations  in  East  Liberty.  Homestead.  Braddock. 
Turtle  Creek.  McKeesport  and  Carnegie,  in  addition  to  a  large 
receiving  and  di-tributmg  station  in  Pittsburgh.  In  conjunction 
with  the  express  cars,  a  number  of  wagons  were  operated,  and 
although  at  first  the  Pennsylvania  is  said -not  to  have  Ml  the 
Competition  of  the  electric  express  service,  after  a  time  the  ex- 
press business  on  its  lines  extending  to  points  reached  by  the 
Pittsburgh  Express  Company's  cars  fell  off  considerably  Some 
months  ago  suits  were  brought  in  the  name  of  Attorney-General 
John  P.  Elkin.  supposed  to  represent  the  Commonwealth  <  i 
Pennsylvania,  agani-t  the  Pitt-burgh  Express  Company,  the 
Consolidated  Traction  Company  and  the  United  Traction  to  re- 
strain the  companies  from  continuing  to  handle  freight.  The 
Pennsylvania  Railroad,  however,  is  generally  charged  with  being 
the  real  complainant  in  these  suits,  which  were  to  have  bc'.it 
argued  in  October. 
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Street  Railway  Situation  in  New  York* 

BY  C.  TRACY  ROGERS 

In  bchali  of  the  association  and  the  Hudson  Valley  Railway 
Company,  whose  guests  we  are,  il  Rives  me  great  pleasure  to  cx- 
trnd  a  hearty  welcome  and  cordial  greeting  to  you  all.  We  av 
semblc  upon  this  occasion,  following  a  year  of  general  thrift  and 
prosperity.  This  is  indeed  fortunate,  as  without  this  condition 
oi  affairs  disastrous  results  to  the  business  interests  we  represent 
might  have  ensued,  inasmuch  as  the  summer  months  just  past  (the 
harvest  season  of  street  railways,  particularly  those  of  smaller 
cities  and  interurban  lines)  have  proved  the  most  unseasonable, 
stormy  and  disagreeable  the  country  has  ever  experienced,  a  fact 
probably  so  plainly  manifest  to  you  all  that  even  a  casual  allusion 
to  the  unfortunate  condition  of  affairs  is  not  necessary.  I  con- 
sider it  proper  to  congratulate  the  street  railroads  of  the  State 
upon  the  excellent  showing  made  under  the  adverse  conditions 
that  have  existed. 

When  this  year  in  the  life  oi  this  association  is  completed,  two 
decades  will  have  passed  since  its  birth  and  one  has  but  to  review 
the  published  proceedings  of  the  twenty  annual  conventions  to 
Comprehend  the  wonderful  changes  which  have  taken  place  in  the 
street  railroad  world  during  that  time.  What  the  next  two  de- 
cades will  unfold  to  us  is  difficult  to  predict  During  the  first  ten 
years  ol  the  association's  existence  the  principal  topic  of  discussion 
at  these  meetings  was  that  of  the  care  of  horses  and  mules  Dur- 
ing the  last  decade  each  succeeding  meeting  has  proved  a  series 
of  important  and  instructive  surprises  in  the  new  and  advanced 
ideas  presumed  affecting  street  railways,  their  development,  ad- 
vancement and  betterment.  Instead  of  u  lew  hours  devoted  to  tin 
business  proceedings  oi  the  meeting,  now  the  greater  portion  oi 
two  days  is  insufficient  to  give  proper  consideration  to  the  many 
subjects  oi  practical  interest  that  could  be  profitably  considered. 
In  the  early  days  oi  the  association  the  number  of  different  operat- 
ing companies  in  New  York  City  a'one  was  almost  equal  to  the 
present  number  of  roads  throughout  the  State,  and  the  number  oi 
organizations  in  each  city  was  in  the  same  relative  proportion, 
each  charging  a  5-cent  fare  over  its  respective  lines,  requiring 
a  day's  travel  and  a  pocketful  of  nickels  to  reach  a  distant  point  in 
a  large  city.  Truly  what  a  wonderful  change.  To  day  there  is 
hardly  a  city  which  has  more  than  one  company,  and  in  many 
cases  tin  one  company  >■  rv.  -  not  or'i  n own  citj  but  many  ol 
the  surrounding  cities,  towns  and  villages  Cars  are  no  longer 
moved  by  horse  or  mule  power,  and  in  place  of  the  bob-tail  cars 
running  over  tracks  composed  of  a  stringer  and  a  strap  rail,  we 
have  at  present  palatial  cars,  lighted,  heated  and  propelled  by 
electricity,  operated  over  an  almost  perfect  track  Now  in  nearly 
every  city  one  may  travel  from  one  point  to  another  and  over 
different  lines  (or  one  5-cent  fare,  due  entirely  to  the  general  trans- 
fer system  adopted  within  the  last  ten  years,  and  to  consolidation 
or  lease. 

Were  we  to  review  in  detail  the  evolution  of  the  street  railroad 
methods  during  the  last  twenty  wars  and  consider  what  has  been 
accomplished  in  the  interest  of  both  street  railroad  properties  and 
the  public  during  that  period,  the  time  of  this  meeting  would  be 
more  than  fully  occupied.  We  are  now,  without  doubt,  the  best 
and  most  highly  organized  industrial  body  in  the  business  world. 

Years  ago  street  railroad  properties  were  small;  served  limited 
sections  only  and  each  respective  road  operated  exclusively  over 
its  own  lines  within  the  confines  of  the  city  or  village  in  which  it 
was  constructed,  interurban  street  railway  intercourse  and  the 
transfer  system  In-ing  practically  unknown.  These  properties  were 
owned  by  a  few  local  men.  who  were  usually  officers  of  the  com- 
pany. To-day  the  public  owns  the  street  railroads,  the  stock  and 
bonds  arc  held  for  investment  by  all  classes  of  men  and  financial 
institutions.  The  men  in  charge  of  the  practical  operation  of 
street  railroads  are  employed  on  account  of  their  fitness  and 
ability  to  manage  the  properties  in  the  interest  of  the  stock  and 
bondholders,  and  to  serve  the  public  as  the  ostensible  owners  of 
the  property. 

1  lie  perplexities  and  cares  of  a  successful  management  cannot 
l>c  understood  by  the  people  at  large.  They  are,  unfortunately, 
too  ready  and  willing  to  denounce  the  management  of  a  road, 
when  the  cause  of  the  criticism  is  often  entirely  outside  of  the 
company's  control. 

Does  the  public  appreciate  the  efforts  made  by  a  street  railio.ui 
company  in  its  behalf?  Apparently  not,  when  compared  with  the 
horse  and  mule  car  days,  when  the  captious  public  and  press  had 
little  or  nothing  to  say  in  the  way  of  criticism  or  fault-finding. 

•  \nnuat  xUrru  of  prrtidrnt  of  the  Street  Railway  Association  of  the  Slue 
«(  Srm  York  at  Ifet  l»cnticth  annual  nicttirj,  CaMwtll  ion  Like  George), 
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and  public  franchises  were  dealt  out  by  municipal  officials  for  the 
asking.  On  the  contrary,  with  the  broad  development  and  in 
creased  transportation  facilities  provided  by  the  up-to-date  street 
railway  systems,  and  notwithstanding  the  company  is  striving  to 
serve  their  best  interests,  often  at  a  loss  financially,  the  people 
generally  are  too  ready  to  denounce  them  as  grasping,  greedy, 
dishonest  and  anxious  ior  its  own  interests  atone.  This  spirit  is 
shown  in  a  more  pronounced  way  when  the  company  seeks  any 
courtesv  or  extension  of  franchises  at  the  hands  of  the  public 
authorities.  It  i»  then  that  our  requests  arc  viewed  with  suspi- 
cion and  criticised;  we  are  subject  to  all  forms  of  abuse,  incon- 
venience and  loss  of  time  and  money.  This  should  not  be.  as 
railroads  to-day  do  not  ask  for  franchises  or  grants  unless  they 
are  needed  to  better  subserve  the  comfort  and  accommodation  of 
the  people,  as  is  clearly  shown  when  these  advanced  ideas  are  put 
into  practice:  it  is  then  that  the  public  realizes  more  fully  the 
benefit  it  derives  as  a  result  of  the  company's  efforts  in  its  behalf. 
Franchises  arc  only  valuable  to  the  extent  that  they  may  be  made 
to  serve  the  people.  It  is  the  high  state  of  development  of  street 
railroading  of  to-day  that  has  given  life  and  value  to  these  fran- 
chises— that  has,  so  to  speak,  created  them.  There  is  no  public 
serv  ing  corporation  more  important  to  a  community  than  a  street 
railroad;  the  people  arc  dependent  upon  it  in  all  walks  of  life 
There  should  be  more  sympathy,  than  now  exists,  between  the 
street  railroad  and  the  public,  and  this  must  come  from  the  people 
In  nearly  all  east  s  the  street  railroad  is  striving  to  meet  the  public 
requirements,  and  the  situation  is  not  benefited  by  the  adoption  oi 
drastic  laws  and  ordinances,  ostensibly  ior  the  welfare  of  the 
public,  but  which  are.  in  their  ultimate  effects,  antagonistic  to  both 
railroad  and  public. 

The  electric  road  is  so  important,  not  only  to  the  cities,  but  to 
the  development  of  the  country  at  large,  that  its  growth  should  be 
assisted  and  not  impeded  or  retarded,  either  through  adverse 
public  criticism,  by  curtailing  of  franchises,  by  the  imposing  of 
burdensome  taxation  or  by  the  press,  which  too  often  caters  to 
public  clamor,  inviting  and  exciting  public  hostilities  for  sensa- 
tional purposes.  The  science  of  transportation  is  the  greatest 
study  of  the  day. 

It  is  unnecessary  for  me  to  attempt  to  call  public  attention  or 
the  attention  of  the  delegates  here  assembled  to  the  enormous 
work  that  is  being  done  by  the  electric  railroads  in  the  improve- 
ment of  social  conditions  Tind  the  augmentation  of  values  and 
populations.  The  civilized  world  has  already  recognized  its  value 
-  for  the  electric  railway  has  taken  its  place  as  one  of  the 
economic  factors  in  all  of  the  countries  of  the  globe.  Where  com- 
munities have  been  isolated  by  tojHigraphical  conditions,  electric 
roads  have  made  it  possible,  so  to  speak,  to  give  freedom  and 
expansion  to  the  people  by  making  other  areas  of  land  accessible 
(or  both  residential  and  commercial  uses  and  occupation — by  an- 
nexing the  adjacent  territory,  in  fact.  Factories,  extensive  manu- 
facturing plants  and  villages  have  grown  up  in  waste  places  as 
well  as  outlying  cities,  and  these  have  been  made  tributary  to  com- 
mercial and  shipping  centers,  while  farmers  and  cultivators  of 
market  gardens  have  found  readier  access  for  marketing  their 
products. 

A  phase  of  the  usefulness  of  the  electric  street  railway,  of  its 
power  for  good  in  the  direction  of  building  up  the  moral,  as  well 
as  the  physical  health  of  the  people,  is  the  opportunity  that  is 
afforded  for  outings  and  entertainment  to  the  tired  worker  and  his 
family — whether  he  be  a  worker  of  the  office  or  factory,  or  the 
farm.  For  him  the  interurban  railway  especially  affords  the  ever- 
present  opportunity  for  a  cheap  and  health- giving  ride  amid  fields, 
woods  and  pleasant  scenes;  and  still  more  is  this  noticeable  where 
the  company  maintains  a  pleasure  park,  a  casino,  or  perhaps  a 
vaudeville  entertainment  as  an  adjunct  to  the  railway  system.  In 
nearly  all  the  cases  that  I  know  of,  where  such  an  additional  at- 
traction of  a  strictly  moral  nature  is  maintained,  the  investment 
has  been  more  than  satisfactory,  and  in  many  cases  self-sustaining. 
Many  of  these  resorts  have  been  built  upon  a  decidedly  elaborate 
scale.  But  even  if  there  be  no  pleasure  resort,  the  outing  itself  is 
an  invigorating  ride  and  a  means  of  entertainment  as  well  as  a 
promoter  to  the  health  of  the  minds  as  well  as  to  the  bodies  of  the 
people.  I  may.  indeed,  suggest  that  in  this  regard  the  trolley  ride 
proves  a  moral  factor  also,  by  drawing  people  away  from  baser 
resorts  within  the  closely-built  and  summer-heated  cities. 

It  is  my  belief  that  in  the  near  future  the  steam  roads  will  seek 
ownership  or  a  closer  alliance  with  electric  lines  which  will  serve 
as  feeders  to  them,  as  is  illustrated  by  the  acquisition  and  ex- 
tensive construction  of  roads  by  the  New  York,  New  Haven  Se 
Hartford  and  other  steam  railways.  The  advantages  of  such  in 
r.lliancc  to  both  parties  arc  numerous  and  cannot  help  but  be  a 
benefit  to  the  public  and  property.  The  recent  decision  by  the 
Court  of  Appeals  in  the  suit  brought  by  the  Hudson  Valley  Rail- 
way to  compel  the  Boston  &  Maine  Railroad  to  make  a  physical 
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connection  of  their  tracks  and  to  interchange  freight,  the  court 
hold  that  the  Legislature  of  the  State  has  recognized  electric 
railways  as  a  part  of  the  transportation  system  of  the  State,  ami 
that  traveler*  and  shippers  of  freight  are  entitled  to  the  hencfit  of 
all  the  facilities  provided  for  in  the  articles  of  incorporation  of 
transportation  companies  as  well  as  the  duties  imposed  by  the 
railroad  law  of  the  State.  The  court  after  stating  that  the  steam 
railroads  have  become  great  arteries  over  which  the  greater  part 
of  the  commerce  of  our  country  is  carried,  says:  "It  has  not  been 
considered  profitable  or  practicable  for  steam  roads  to  be  con- 
structed to  every  village,  hamlet  or  productive  district  in  the 
country.  This,  however,  is  being  rapidly  accomplished  by  the 
nnmerons  electric  roads  that  are  in  process  of  construction  or  are 
contemplated.  Ry  their  means  the  farmer  and  mill  owner  and 
the  merchandise  vender  in  distant  places  may  be  able  to  reach  the 
•team  roads,  and  through  them  the  great  markets  of  our  cities, 
with  their  merchandise  and  products,  and  in  this  way  one  road 
with  their  mercandise  and  products,  and  in  this  way  one  road  may 
may  become  the  feeder  and  distributor  for  the  other." 

ft  can  readily  he  seen  that  the  court  does  not  consider  the  two 
classes  of  roads  antagonistic,  but  the  electric  road  is  rendering  a 
service  that  both  the  steam  road  and  the  people  alike  require.  In 
many  cases  the  steam  roads  have  recognized  our  usefulness  and 
have  welcomed  a  connection  with  our  tracks,  realizing  that  trans- 
portation begets  transportation,  and  that  development  produces 
freight  and  through  passenger  travel.  This  fact  is  illustrated  by 
the  development  of  the  Hudson  Valley  Railway,  which  has  adopted 
largely  steam  railroad  methods  of  construction  and  operation. 

In  my  opinion,  the  progressive  intemrban  electric  road  must 
adopt  the  best  methods  of  both  the  steam  and  electric  railroads. 
In  our  construction  of  roads,  outside  of  cities  and  villages,  we  are 
now  building,  to  a  great  extent,  on  our  own  right  of  way.  with 
double  tracks,  and  in  many  instances  in  conformity  to  steam  rail- 
road principles  of  construction.  In  a  number  of  cases  steam  and 
electric  service  is  now  carried  on  over  the  same  rails  and  roadbed 

The  great  activity  in  electric  railroad  building,  which  surpasses 
the  most  sanguine  expectations  of  a  few  years  ago.  is  in  a  large 
measure  accountable  for  the  falling  off  of  the  increase  ol  new 
mileage  by  the  steam  railroads  of  over  50  per  cent  between  1800 
and  i<xx>,  as  compared  with  the  interim  between  ifWo  ami  !&x>. 
W  hen  a  steam  road  is  requested  to  give  additional  train  service  by 
the  public,  the  public  is  often  met  with  the  reply.  "Another  train 
won't  pay."  By  this  policy  they  do  not  stimulate  travel.  The 
electric  road  doesn't  wait  for  business  but  goes  after  it,  and  the  re- 
sult is  that  when  they  tap  a  territory  of  an  existing  steam  railroad, 
they  increase  the  rides  per  capita  per  annum  many  fold  over  what 
they  were  with  the  steam  roads.  This  is  largely  due  to  lower  fares 
and  more  frequent  service.  The  cordial  reliction  existing  between 
the  steam  railroads  and  street  railways  of  this  State  is  a  matter  "I 
favorable  comment  and  congratulation,  and  make  possible  a 
great  deal  in  the  way  of  development  and  interchange  of  business 
from  which  the  general  public  inherit  an  untold  bene  hi  that  would 
not  be  available  if  this  friendly  relation  did  not  exist. 

I  may  here  be  permitted  to  call  attention  to  the  prevalence  of 
harassing  and  expensive  litigation  through  damage  claims. 

Many  bills,  are  introduced  each  year  in  the  Legislature  in  the 
interest  of  the  negligence  lawyer,  more  commonly  known  as  the 
"Ambulance  Chaser."  Each  year  they  become  bolder  in  their  leg- 
islative demands,  and  to  such  an  extent  that  they  have  fallen 
by  their  own  weight  and  accomplished  little  or  nothing  In  the 
large  cities  their  methods  are  no  better  than  the  highw.-1ym.11t  who 
uses  more  violent  means  to  accomplish  his  purpose.  The  legal 
profession  has  been  seriously  compromised  by  this  class  of  lawyers. 
Equally  prominent  in  formulating  litigation  is  the  doctor  who  rec- 
ommends his  particular  friends  as  a  lawyer,  and  not  infrequently 
1-  a  sharer  in  the  unfair  percentage  wrongfully  collected  out  of 
the  company's  treasury  In  this  connection  I  might  state  that,  in 
my  opinion,  no  better  claim  agent,  especially  for  the  smaller  road, 
can  he  secured  than  the  honest,  upright  company  surgeon,  who  at 
all  times  works  in  the  interest  of  the  company  Juries  are  often 
biased  and  easily  prejudiced  by  unfair  counsel.  They  do  not  hear 
the  insiduous  entreaties  of  the  «hark  lawyer  or  his  agent  to  be 
allowed  to  bring  the  case  upon  a  basis  of  50  per  cent  and  often 
larger.  Some  very  good  work  has  been  done  of  late  in  exposing 
their  methods,  and  it  is  to  be  hoped  with  good  results.  As  the  law 
now  stands,  a  suit  can  be  brought  for  $10:  the  company  miM  cither 
settle  or  stand  an  expensive  litigation  and  take  its  chances  on  the 
furness  of  the  jury  In  my  opinion,  a  large  percentage  of  this 
speculative  litigation  of  the  "hold  up"  class  can  he  overcome  by 
proper  and  jtut  legislation.  I  am  aware  that  the  Court  of  Appeals 
of  our  State  has  approved  in  general  language  of  agreement  be- 
tween lawyers  and  their  clients,  whereby  the  former  should  receive 
a  percentage  of  the  recovery  for  their  professional  services.  How- 
ever fair  this  may  seem  to  be  in  those  cases  where  the  amount  is 
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fixed  in  the  contract  or  promissory  note,  1  am  unalterably  of  the 
opinion  that  this  course  of  dealing  should  not  be  allowed  in  suits 
for  personal  injuries,  hut  that  on  the  contrary,  the  fee  should  be  otic 
fixed  by  statute  or  by  a  competent  authority  to  pass  equitably  on 
cases  of  this  nature.  The  sharing  in  the  recovery,  whereby  the 
counsel  becomes  as  much  interested  financially  as  the  client  in  the 
recovery  is  a  condition  to  he  deprecated  by  all  right-minded  per- 
sons. This  is  exactly  what  Congress  has  found  it  necessary  to  do 
and  has  done  by  legislatim  in  the  cases  of  the  compensation  which 
attorneys  are  allowed  to  collect  for  services  in  pension  claims 
against  the  government. 

I  will  also  call  your  attention  to  the  injustice  of  the  present  law. 
whereby  an  action  can  he  brought  against  us  in  an  accident  case  any 
time  within  three  years  without  giving  notice.  We  and  the  individ- 
ual or  other  corporations  arc  entitled  to  the  same  consideration  in 
this  respect  that  is  now  given  to  the  municipalities,  whereby  notice 
is  required  of  the  accident.  This  question  has  been  before  the  Leg- 
islature for  a  number  of  years,  and  I  believe  it  is  the  duty  of  every 
member  oi  the  association  strenuously  to  urge  that  some  law  he 
passed  to  remedy  the  evil.  In  my  opinion  the  association  should 
make  a  determined  effort  to  have  a  law  passed  to  the  end  sug- 
gested, thereby  in  a  degree  stemming  the  tide  of  unjust  speculative 
litigation  which  is  so  rapidly  increasing 

The  Mutual  Benefit  Association  >o  generally  inaugurated  on  our 
roads  still  continues  to  be  of  untold  value  to  all.  The  plan  of  fur- 
nishing pleasant  club  rooms  for  our  men  is  another  step  in  the  right 
direction  ;  too  much  interest  cannot  be  taken  in  endeavoring  to  raise 
the  standard  of  our  men  and  looking  after  their  comforts,  by  ele- 
vating them  to  a  higher  degree  of  efficiency  and  im- 
proved discipline.  The  sentiment  and  enthusiasm  of  the 
street  railroad  employee  is  of  greater  importance  than  in  most  any 
other  business,  as  the  dealings  are  more  direct  with  the  public 
than  any  other  industry,  and  the  success  of  the  operation  depends 
largely  upon  the  policy  of  the  company  towards  its  employees. 
The  discipline  and  handling  of  men  is  one  of  the  most  important, 
if  not  the  most  important,  of  a  street  railroad.  Kach  year  finds  a 
marked  improvement  in  the  class  of  men  on  our  roads.  This  im- 
provement has  l.een  brought  about,  not  only  through  care  in 
selecting  the  men,  but  largely  by  the  conditions  we  have  sur- 
rounded them  with,  and  this  class  of  men  must  have  just  and  fair 
treatment, 

A  number  of  street  railroads  arc  refusing  to  continue  carrying 
the  mails  at  a  loss  I  have  referred  to  the  fact  in  my  previous 
report  thai  the  rate  ptud  (>er  car  per  mile  for  the  transportation  of  the 
mails  is  insufficient  to  meet  the  expense:  at  the  present  rate  we  arc 
simply  paying  for  the  privilege,  and  some  step  should  be  taken  to 
have  this  injustice  corrected. 

The  unfortunate  recurrence  of  some  half  dozen  severe  and  fatal 
accidents  within  the  present  summer  brings  to  the  members  of  this 
association,  in  the  most  forcible  manner,  the  ever  present  obligation 
of  ceaseless  care  and  vigilance  in  the  management  and  operation 
of  their  respective  roads.  It  is  a  simple  matter  to  lay  down  a 
formula  for  the  "prevention"  of  such  accidents,  but  so  long  as 
human  nature  is  fallible,  railway  accidents  can  never  lie  wholly 
prevented.  The  most  that  can  be  done  is  to  minimize  the  risk 
or  possibility  of  accidents.  You  all  know  what  elements  of  care,  of 
prudence,  enter  into  this  consideration— suhstantial  construction, 
complete  equipment,  good  discipline,  and  last  of  all,  but  of  the 
highest  importance,  constant  inspection  and  accountability.  When 
due  attention  is  given  to  these  four  elements,  accidents  will  be 
very  rare,  and  then  will  only  occur  through  the  failure  of  the 
human  elements— the  forgetful  inspector,  the  careless  rootorman, 
the  confused  car  dispatcher,  or  the  incidents  of  storms  or  other 
unavoidable  occurrences.  We  owe  it  to  the  public,  as  well  as  to 
ourselves,  and  to  the  reputation  of  industrial  and  mechanical  intelli- 
gence, thai  every  safeguard  which  experience,  caution  and  liberal 
expenditure  of  money  affords  shall  he  applied  to  the  carrying  on  of 
our  several  enterprises 

The  standardization  of  equipment  for  electric  railways  is  a  sub- 
ject which  is  year  by  year  engrossing  more  closely  the  attention 
of  both  operating  officers  and  manufacturers,  and  it  is  only  neces- 
sary for  me  to  say  here  that  it  is  a  matter  worthy  of  fullest  con- 
sideration. Its  effect  will  be  to  facilitate,  as  well  as  cheapen  main- 
tenance, to  improve  practical  operation,  and  to  add.  in  a  large 
degree,  to  the  safety  of  our  patrons. 

1  should  consider  myself  derelict  if  I  did  not  make  a  brief  allusion 
to  the  excellent  work  performed  by  the  committee  appointed  to 
prepare  a  standard  code  of  rules.  We  all  appreciate  that  this  is  a 
difficult  proposition  to  handle  to  the  entire  satisfaction  of  all  parties, 
but  I  feel  confident  that  the  vast  amount  of  time  and  thought  de- 
voted to  the  report  that  will  undoubtedly  lie  submitted  at  this 
meeting  will  be  productive  of  beneficial  results. 

I  am  also  gratified  by  the  large  number  of  supply  men  that  are 
always  in  attendance  at  our  annual  meetings,  as  they  not  only 
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add  to  the  numbers  but  to  the  interest  of  the  occasion,  and  the 
pleasant  interchange  of  social  intercourse  between  the  It  red  railway 
officials  and  the  men  with  whom  they  deal  cannot  help  but  prove 
beneficial  in  many  ways. 

I  take  pleasure  in  stating  that  the  predictions  made  in  my  last 
year's  re|w.rt  'regarding  the  sireet  railway  development  of  Greater 
New  York  and  the  continued  advance  in  reconstruction  of  horse 
lines  in  the  older  city  of  New  York  have  been  fully  carried  out,  and 
the  general  interests  of  the  citizens  thereof  greatly  subsrved.  That 
very  noteworthy  improvement,  the  construction  of  the  subway  in 
the  city  of  New  York,  is  progressing  and  has  now  reached  a  stage 
where  70  per  cent  of  the  construction  work  is  completed,  and  upon 
reliable  official  information  I  am  prepare.!  to  Mate  that  the  work 
h  progressing  quite  up  to  expectations  and  thai  the  contract  for 
equipment,  buildings,  etc..  are  all  made  predicated  upon  beginning 
operation  of  a  portion  of  the  road  to  at  least  One  Hundnd  and 
Potty- Fifth  Street  on  the  West  Side,  and  to  One  Hundred  and 
Forty-Fifth  Street  and  Lenox  Avenue  on  the  Bail  Side  by  Jan.  1, 
1004.  The  rapid  transit  proposition  seems  -till  to  be  in  an  cmbry 
onic  state,  as  far  as  furnishing  a  complete  system  o(  transportation 
is  concerned,  for  the  chief  engineer  of  the  subway  frankly  concede* 
that  the  present  construction  will  not  lie  adequate  lo  satisfy  the 
requirements  of  the  city.  The  elevated  roads  in  old  New  York 
still  continue  to  carry  on  the  work  of  improvement,  and  the  intro 
duction  of  a  third-rail  system  on  the  several  lines  is  well  advanced, 
while  the  facilities  furnished  the  public  by  the  improvement  arc 
plainly  noticeable. 

I  have  often  called  your  attention  to  the  unjust  discriminations 
in  the  State  Franchise  Tax  Law,  whereby  we  are  taxed  one  per 
cent  of  our  gross  earnings  and  other  public  serving  corporations 
pay  hnt  one-half  of  one  per  cent,  This  subject  is  one  that  merits 
your  thoughtful  consideration  and  action, 

In  this  connection  I  desire  also  to  mention  the  uniust  burden 
imposed  upon  the  street  railways  of  the  State  by  the  enactment 
of  the  Ford  Franchise  Tax  I.aw.  I  shall  not  attempt  a  detailed 
argument  of  the  situation,  which  remains  practically  unchanged 
since  the  presentation  of  certain  figures  and  statistics  submitted  by 
me  as  president  of  this  association  at  the  hearing  before  the  Gov- 
ernor of  this  Slate  on  May  it,  1800;  suffice  it  to  say  that  101  street 
surface  railroads  operated  by  mechanical  traction  submitted  reports 
to  the  State  for  the  year  ended  June  .10,  loot;  sixty-one  showing 
a  surplus  for  the  year,  forty  showing  a  deficit.  Of  the  total  surplus 
58  per  cent  is  shown  by  the  companies  of  Greater  New  York ;  of 
the  101  companies,  but  sixteen  declared  dividends,  three  of  which 
showed  a  deficit  after  so  doing  and  which  are  included  in  the 
sixty-one  roads  mentioned  as  showing  a  surplus. 

An  cnronious  amount  of  money  is  invested  in  the  street  railways 
of  this  State,  a  large  percentage  of  which  was  sunk  in  the  deprecia- 
tion of  values  and  in  demonstrating  the  practicability  of  electrical 
traction,  the  benefit  of  which  the  public  at  large  has  inherited,  and 
for  which  the  State  under  the  Ford  Franchise  Tax  Law  now  assess 
as  real  estate  That  public  corporations  should  pay  their  full  and 
just  measure  of  taxation  none  will  deny,  but  that  any  discrimination 

-I  I.I  I  «•  made  igair  '  them  simply  because  they  are  public  cor 

porations  is  unjust  ami  unfair. 

The  most  serious  annoyance  and  handicap  the  street  railroads 
of  the  State  have  suffered  since  the  introduction  of  mechanical 
traction  is  the  burdensome  anil  perplexing  QnestkM  of  pavements. 
The  general  State  law  rep;..nl;ng  the  proportion  of  expense  to  be 
home  by  sireet  railway  companies  is  one  of  the  old  methods  of 
horse  street  railroading  handed  down,  of  which  we  arc  unable  to 
rid  ourselves.  The  exorbitant  demands  mad.  upon  us  in  this  re- 
spect are  a  constant  menace  not  only  to  the  financial  interest  of 
the  smaller  roads  of  the  State,  but  the  larger  ones  as  well,  l-'ortu 
natcly  the  Legislature  of  the  Stale  recently  modified  the  law  slightly 
whereby  the  smaller  municipalities  and  street  railroad  companies 
can  now  fix  by  contract  the  amount  to  he  paid  by  the  com|»any 
This  is  only  a  step  in  the  right  direction,  and  the  modification 
should  apply  to  all  cities.  That  we  are  entitled  to  still  further  legis- 
lativc  consideration  in  the  pavement  matter  no  street  railroad  com- 
pany which  has  suffered  the  burdensome  taxation  under  the  law 
as  it  now  exists  will  gainsay. 

In  closing  I  esteem  it  a  pleasure  to  briefly  allude  to  the  general 
usefu!ne«s  of  our  association,  which  has  been  so  clearly  and  fre- 
quently demonstrated  in  the  past,  especially  from  an  operating 
standpoint.  The  annual  meetings  have  proved  fruitful  and  profit- 
able, and  I  firmly  believe  that  the  properties  we  represent  and 
public  interest  as  well,  have  been  greatlv  subserved  by 
the  presentation  and  discussion  of  the  many  subjects  of 
practical  interest,  Notwithstanding  the  past  '  enviable  rec- 
ord of  the  association  there  i«  a  still  broader  field  of  usefulness 
to  be  developed  which  can  only  be  completely  accomplished  bv 
every  sireet  railway  company  of  this  State  hecoming  identified  with 
the  asssociatiott  a„d  its  work 


Removal  of  Snow  and  Ice  In  the  Borough  of 
Manhattan* 
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The  handling  of  snow  in  the  larger  cities  may  well  be  treated 
under  two  head*.  First,  the  keeping  of  the  tracks  clear  for  the 
moving  of  cars,  and,  second,  the  clearing  up  of  the  streets  in 
accordance  with  certain  statutes  and  ordinances,  and,  as  we  in 
Manhattan  believe,  for  the  benefit  of  our  service  and  receipts. 

My  first  experience  as  a  railroad  man  was  gained  on  a  little 
steam  road  about  60  miles  north  of  here,  where  12  inches  was  not 
a  heavy  snowfall.  I  recollect  some  snow  we  had  to  handle  there 
in  1888  after  the  storm  ever  since  known  as  the  blizzard,  when 
one  of  the  foremen  stationed  at  an  outlying  line  came  to  the 
main  office  on  snowshocs  and  was  able  to  rest  his  hand  on  the 
telephone  poles  on  the  way  down.  We  were  not,  however,  oper- 
ating conduit  electric  lines,  and  some  way  the  locomotives  of  this 
I'orthern  country  get  used  to  traveling  through  the  snow.  A 
6-m.  fall  will  tie  up  some  of  the  steam  roads  entering  New  York, 
whereas  up  here  such  a  storm  is  hardly  noticed.  We  do  not  have 
such  heavy  storms  in  Manhattan  as  arc  usual  in  this  section  and 
the  western  part  of  the  State,  and  our  cars  are,  like  the  New  York 
locomotives,  not  accustomed  to  traveling  through  snow,  and  will 
balk  at  a  few  inches  on  the  rails.  Still,  we  have  had  storms  dur- 
ing the  last  few  years  that  have,  at  times,  called  forth  our  best 
efforts,  and  once  or  twice  tied  up  our  cars  not  primarily  from 
snow  on  the  track  but  from  the  conduit  being  filled  so  that  the 
plow  could  not  pass  through  it  or  get  proper  contact  with  con- 
ductor bars.  We  hope,  however,  to  be  able  to  overcome  this 
difficulty  in  the  future,  as  we  have  increased  very  materially  our 
equipment  for  the  cleaning  of  the  conduit. 

In  180,3  I  completed  the  construction  oi  an  electric  road  in 
Fulton  County,  and  remained  a  few  weeks  to  finish  estimates,  and 
1  was  thus  able  to  watch  its  operation.  The  master  mechanic,  a 
young  Irishman,  had  charge  of  cars,  equipment,  maintenance  and 
all  else.  The  first  snow  storm  stalled  many  of  the  cars.  He  was 
appealed  to  by  the  general  manager  and  asked  what  could  be 
done.  He  replied,  with  ready  wit.  "kape  the  cars  a-raoving" 
We,  in  Manhattan,  endeavor  to  keep  our  tracks  clear  of  snow 
upon  this  same  principle,  for  we  use  rotaries  only  and  depend 
upon  the  frequency  of  their  running.  On  about  1  S3  miles  of 
single  track  we  have  fifty-eight  rotary  sweepers,  or  one  for  little 
more  than  each  2V2  miles  of  track,  enabling  us  to  operate  them  on 
from  15-minute  to  20-minute  headway,  so  unless  the  snow  is  dry 
and  drifting  badly  there  is  no  chance  for  much  accumulation  on 
the  rails.  In  addition  to  rotaries  we  use  walkaways  or  ordinary 
road  machines,  drawn  by  two  horses  or  four  hourscs,  to  shove  the 
snow  well  back  from  the  rails.  These  arc  worked  in  pairs,  two 
machines  covering  from  2  miles  to  4  miles  of  street  On  streets 
that  arc  narrow  or  have  elevated  railroad  columns  near  the  tracks, 
we  are  obliged,  in  case  of  heavy  storms,  to  shovel  the  snow  back 
from  the  rails  by  hand.  and.  of  course,  use  hand  power  to  get  rid 
of  what  falls  between  the  tracks.  Special  work  is  also  cared  for 
by  hand.  Special  gangs  arc  sent  out  to  each  place  where  there 
are  switches,  curves  or  cross-overs,  as  soon  after  it  begins  to 
snow  as  possible.  They  keep  the  curved  rails,  frogs  and  switches, 
both  slot  and  tram  rails  swept  clean,  and  use  a  very  small  amount 
of  salt  on  the  moving  parts.  No  salt  is  used  on  straight  track, 
except  on  a  few  very  steep  grades,  and  none  on  curves,  except  in 
severe  sleet  storms  when  ice  is  forming  in  the  grooves.  In  Man- 
hattan the  "Trilby"  section  of  rail  is  used  almost  exclusively.  To 
keep  the  groove  clean,  diggers  or  small  scrapers  fitted  to  the 
shape  of  the  groove  arc  attached  to  each  sweeper.  These  have 
always  proved  sufficient  for  the  purpose,  except  in  the  few  cases 
where  the  road  has  been  tied  up  and  rails  became  covered  with 
ice  and  packed  snow,  when  picking  and  pickeling  had  to  be 
resorted  to. 

In  regard  to  pickeling  I  may  say  that  we  find  salt  plays  havoc 
with  electrical  equipment,  especially  the  plows.  Salt  water  get- 
ting on  the  shank  destroys  the  insulation  and  often  forms  a  short 
circuit  around  the  plow.  No  amount  of  paint  or  grease  will  pre- 
vent it.  A  couple  of  winters  ago  we  were  called  upon  to  assist 
in  the  operation  of  a  new  electric  line  in  Manhattan,  The  super- 
intendent, who  received  most  of  his  education  on  horse-car  lines 
where  salt  is  the  principal  snow  machine  used,  had  general  charge 
of  the  operation  and  maintenance.  I  sent  a  track  foreman  with 
some  men  to  help  him  handle  a  light  snow  storm,  cautioning  both 
the  foreman  and  the  superintendent  regarding  the  use  of  salt. 

In  a  few  hours  his  entire  line  was  in  bad  shape  from  burnt-out 
plows    The  superintendent  denied  using  much  salt  and  the  re- 

•  p,,^r  rr».t  »1  ttie  twentieth  convention  of  New  Y.irk  Sutc  Strert  K»ilw«y 
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eeiver,  in  whose  hands  the  road  was,  severely  blamed  ihe  electrical 
department  for  furnishing  his  road  with  poor  plow*.  Investiga- 
tion showed,  however,  that  considerable  salt  had  been  used,  and, 
doubtless,  caused  all  the  trouble.  On  overhead  trolley  lines  salt 
does  not  cause  much  immediate  damage,  but  I  think  many  motors 
which  show  defects  a  few  days  after  a  snow  storm  have  been  in- 
jured by  salt  water. 

For  cleaning  the  conduit  we  use  a  rubber  scraper  similar  in 
section  to  the  conduit  suspended  from  a  small  flat  car  drawn 
usually  by  horses,  though  sometimes  hitched  behind  a  car.  At 
all  switches  the  conduit  is  much  smaller  than  on  straight  track, 
and  a  scraper  has  to  be  used  that  will  pass  the  switches.  It  will, 
therefore,  not  remove  all  snow  from  the  conduit  but  keep  it  suf- 
ficiently clear  to  allow  passage  of  plows  and  leave  the  conductor 
bars  clean.  From  the  conduit  the  snow  is  scraped  into  man- 
holes situated  from  100  ft.  to  200  ft.  apart.  These  drain  into 
sewers,  but,  after  little  more  than  6  ins.  of  snow  has  fallen,  have 
to  be  cleaned  out.  With  the  beginning  of  freezing  weather  we 
put  a  layer  of  salt  in  the  bottom  of  the  conduit  and  keep  it  thus 
salted  all  winter.  This  prevents  the  forming  of  hard  ice,  and 
enables  us  to  keep  the  conduit  clean.  We  have  always  used  mined 
salt  when  we  could  get  it  and  consider  it  the  best  for  our  purpose. 

To  comply  strictly  with  the  statute  which  provides  that  street 
railway  companies  shall  remove  all  snow  that  falls  on  its  track, 
between  its  tracks  and  2  ft.  outside,  it  would  be  necessary  to  stop 
operation  of  cars  as  soon  as  it  began  to  snow,  fence  in  the  area 
and  stop  alt  trespassing,  or  else  have  some  method  of  marking 
each  flake  for  identification. 

In  Manhattan  the  street  railways  have  always  removed  more 
or  less  of  the  snow  from  the  streets,  but,  until  1896,  there  was  no 
system  about  it.  That  year  an  agreement  was  made  with  the 
Street  Cleaning  Commissioner  whereby  the  street  railway  com- 
panies were  to  remove  all  snow  and  ice  from  the  entire  area  of 
certain  streets  or  parts  of  streets,  such  area  being  as  nearly  equal 
as  might  be  to  the  area  they  should  clean  under  the  statute,  the 
Street  Cleaning  Commissioner  agreeing  to  remove  the  snow  from 
all  streets  having  tracks  upon  them  as  promptly  as  possible. 

This  arrangement  has  proved  of  great  benefit  to  the  public,  to 
the  Commissioner  of  Street  Cleaning  and  to  the  railway  com- 
panies. 

Previous  to  this  arrangement,  little  attention  was  paid  by  the 
Commissioner  to  railway  streets.  It  was.  therefore,  necessary 
to  run  horse  cars  doubled  up:  that  is,  four  horses  and  two  drivers 
to  each  car,  electric  cars  and  cable  cars  were  badly  blocked  by 
trucks,  passengers  could  not  get  on  or  off  the  cars  without  get- 
ting over  their  ankles  in  slush,  and  snow  machines  were  kept 
running  until  the  snow  melted  or  wore  away.  These  conditions 
often  lasted  more  than  a  week,  whereas  now  it  is  rare  for  us  to 
he  troubled  more  than  24  hours  to  36  hours  after  a  storm  is  over. 
In  former  days  it  required  from  400  bushels  to  500  bushels  of  salt 
per  mile  of  track  per  season.  Now  I  allow  275  bushels  for  horsc- 
car  lines  and  415  bushels  for  electric,  and  nearly  all  of  it  is  used 
in  the  conduit. 

The  prompt  removal  of  snow  enables  the  public  to  go  about 
their  business  and  pleasure  with  comfort,  thus  adding  very  ma- 
terially to  our  traffic,  so  the  expense  we  are  put  to  is  about  made 
up  in  the  additional  receipts. 

Various  ways  of  disposing  of  snow  have  been  suggested  and 
tried,  but,  though  the  method  may  seem  primitive,  we  have  found 
no  better  one  than  hauling  it  by  carts  or  trucks  to  the  water 
front  and  dumping  it  overboard. 

The  Island  of  Manhattan  is  of  such  shape  that  most  of  the  snow 
can  thus  be  carted  with  an  average  haul  of  little  more  than  half 
a  mile. 

Melting  machines  have  been  used  experimentally  by  the  city 
during  the  last  year,  but  they  are  not  practical  for  our  conditions. 
A  few  years  ago  the  late  Colonel  Waring,  then  Commissioner  of 
Street  Cleaning,  thought  that  it  would  be  a  good  plan  to  line  sewcr- 
manholes  with  coils  of  steam  pipe,  then  shovel  the  snow  into 
them,  when  it  would  melt  and  run  away.  We  constructed  for 
him  a  manhole  for  this  purpose  and  gave  it  a  trial.  It  took  but 
a  few  moments  to  fill  it  with  snow  but  an  hour  or  more  for  the 
snow  to  melt.  It  is  hard  to  overcome  the  fact  that  it  requires 
142  degs.  of  heat  to  make  water  out  of  snow  or  tee.  Carting  snow 
by  cars  has  been  suggested  many  times,  and  doubtless  this 
method  would  be  cheaper  and  more  expeditious  than  carts  and 
trucks,  if  there  were  proper  dumping  facilities  and  the  street  rail- 
way company  could  give  up  the  use  of  its  tracks  for  a  sufficient 
time  to  allow  snow  cars  to  do  the  work.  On  our  lines,  cars  are 
rarely  operated  on  less  than  2-minute  headway,  except  between 
1  o'clock  and  5  o'clock  in  the  morning,  and  even  then  they  run 
on  from  5-minutc  to  to-minute  schedule,  which  would  give  no 
time  for  loading  and  handling  of  snow  trains.  A  short  time  ago 
I  estimated  that  wen:  we  to  abandon  the  running  of  cars  on 


Twenty-Third  Street  between  Broadway  and  the  East  River  be- 
tween 1  o'clock  and  5  o'clock  in  the  morning,  giving  anow  cars 
exclusive  use  of  them,  it  would  require,  for  a  12-in.  fall,  with  two 
trains  of  four  cars  each,  thirty-six  hours,  or  nine  such  nights,  to 
clean  up  this  small  portion  of  the  city,  whereas  it  is  done  with 
carts  and  trucks  in  about  twenty-five  hours  to  thirty  hours,  and, 
as  these  work  both  day  and  night,  this  means  but  one  day  or  i>4 
days. 

Contractors  are  paid  by  the  cubic  yard  of  snow  removed  both 
by  the  city  and  by  the  railway  companies,  the  latter  using  their 
own  carts,  trucks  and  men  as  far  as  they  are  able.  This  year, 
however,  the  city  is  to  endeavor  to  let  the  work  per  inch  of  snow- 
fall. Could  this  be  done,  it  would  prevent  much  fraud  that  is 
sure  to  be  practiced  under  the  yardage  system,  especially  since 
work  of  this  kind,  coming  but  five  times  or  six  times  in  a  year 
does  not  permit  the  maintenance  of  a  proper  organization  of 
foremen,  tally-men,  checkers,  ticket-men,  etc.,  the  city  being 
obliged  often  to  use  ordinary  laborers  to  act  in  such  capacities. 

The  shrinkage  of  snow  is  so  variable,  however,  that  one  making 
a  contract  in  this  way  must  be  something  of  a  gambler.  The 
average  shrinkage  on  our  work  last  winter  was  80  per  cent, 
though  the  heaviest  storm  gave  only  59  per  cent;  that  is,  of  the 
quantity  that  fell  on  the  area  of  streets  we  cleaned  we  removed, 
on  an  average,  only  20  per  cent,  whereas,  in  the  larger  storm,  we 
removed  41  per  cent.  This  shrinkage  is  caused  by  the  packing, 
wearing  away  by  vehicles  and  melting  of  the  snow,  depending 
on  the  humidity  and  temperature  of  the  atmosphere  and  the 
amount  of  snow  that  falls  at  one  time. 

Last  winter  the  street  railway  companies  of  Manhattan  re- 
moved  the  snow  and  ice  from  about  00  miles  of  streets,  and  with 
a  total  snowfall  of  .10  16/100  ins  .  hauled  about  117,000  cu.  yds.  of 
snow.  In  the  heaviest  storm,  which  occurred  Feb.  16  to  Feb.  20. 
there  was  a  fall  of  12  2/10  ins.,  and  we  removed  68.787  cu.  yds  ,  at 
a  cost  of  about  ,W  cents  per  yard,  including  superintendence. 
 *++  

The  Handling:  of  Accident  Claum* 

BY  WII.t.IAM  A-  DIBBS. 

The  subject  of  accidents,  from  the  claim  agent's  point  of  view, 
is  a  theme  which  may  be  most  interesting,  showing  the  character- 
istics of  the  different  claimants  and  something  of  the  study  of 
human  nature.  To  begin  with,  the  claim  department  is  some- 
thing of  an  important  factor.  If  well  managed  it  will  help  mater- 
ially in  the  showing  of  the  annual  statement.  Its  employees  must 
be  men  of  honesty,  students  or  human  nature,  of  glib  tongue  and 
pleasing  address.  The  claims  presented  at  our  claim  department 
are  varied  and  numerous,  even  for  the  most  trivial  thing.  They 
run  from  5  cents  to  $150,000.  Most  ol  these  arc  presented  by  the 
claimants:  frequently  a  representative  or  friend  other  than  an 
attorney  is  sent,  but  when  we  find  that  the  supposed  injured  are 
able  to  be  about,  we  request  a  call  form  them,  or  we  send  some- 
one to  sec  them — under  no  circumstances  do  we  deal  with  the 
representative  without  first  seeing  the  claimant.  As  a  result  of 
our  investigation  we  have  found  out  on  many  occasions  that  there 
was  no  injured  party.  Following  the  reception  of  a  claimant  we 
question  him  closely  as  to  the  facts,  getting  every  minute  detail 
possible.  This  is  then  transposed  into  the  form  of  an  affidavit. 
This  method  has  saved  us  a  considerable  amount  of  money  and 
time.  Frequently  the  claimants  stale  in  their  affidavits  that  the 
car  did  not  stop  while  they  attempted  to  alight  or  board,  that  they 
did  not  see  it  until  it  was  but  a  few  feet  away  when  they  attempted 
to  pass  or  cross.  After  their  claims  are  naturally  refused  many  of 
them  start  for  an  attorney,  who  invariably  writes  us  that  he  has 
charge  of  the  claim.  We  get  into  communication  with  him,  tell 
him  that  his  client  has  no  case,  and  read  to  him  or  show  him.  if 
necessary,  the  affidavit;  with  but  few  exceptions  the  attorneys  then 
drop  such  cases.  Those  that  do  not  say  the  client  signed  under  a 
misapprehension,  believing  that  it  was  a  receipt  for  money,  or 
else  the  claimant  is  a  client  of  their  office  and  they  have  to  prose- 
cute the  claim.  A  claimant  calling  personally  is  usually  imbued 
with  the  idea  that  he  has  an  exceptionally  good  case,  and  that  he 
is  permanently  injured,  though  he  walks  from  the  upper  end  of 
the  city  to  the  office.  He  starts  in  to  demand,  when  asked,  $tooo 
With  this  element,  if  the  claim  has  some  merit,  we  request  them 
to  call  again  in  a  few  days.  At  the  next  call  we  have  him  exam- 
ined by  a  physician,  and  if  the  examination  shows  any  injury  and 
the  investigation  shows  it  to  be  one  for  settlement  we  start  to 
dicker.  A  good  many  times  we  have  come  in  contact  with  those 
who  put  a  figure  for  settlement,  and  no  amount  of  arguing  will 
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budge  them.  We  have  found  out,  with  «>iie  or  two  exceptions, 
that  we  can  make  cheaper  settlements,  dealing  direct  with  the  in- 
jured party.  It'  they  are  not  able  to  present  their  grievance  in 
person  and  a  letter  is  sent,  we  then  have  our  representative  call 
upon  them,  obtain  their  statement  in  detail  as  much  as  possible, 
and  from  that  follow  up  the  ease.  When  a  lawyer  writes  a  Utter 
we  acknowledge  its  receipt,  look  up  the  ease,  and  if  no  report  is 
on  file  call  upon  him  and  get  what  (acts  are  obtainable,  and  if 
possible  an  examination  by  our  doctor.  It  the  case  is  not  a  bad 
one  we  let  it  lie  dormant  until  the  lawyer  stirs  it  up  again;  fre- 
quently we  never  hear  of  it  again.  li  it  should  not  be  a  good 
one.  from  our  point  of  view,  we  follow  it  up  until  some  way  dis- 
posed  of.  These  cases,  when  adjusted,  are  a  tritle  higher  than  ii 
settled  direct.  When  a  ease  is  presented  by  a  lawyer  personally  we 
handle  it  the  same  way  as  if  the  claimant  had  called,  with  the 
exception  of  getting  an  affidavit,  and  sometimes  we  get  that.  If 
the  lawyer  is  known  to  n*.  and  is  ot  good  repute,  we  deal  directly 
with  him.  As  to  the  other  class,  we  demand  the  address  and  an 
interview  with  their  client  and  doctor.  As  a  conclusion  to  this 
part  oi  the  subject  I  would  like  to  cite  a  few  of  the  exceptional 
claims  presented.  An  apparently  intelligent  man  called  at  the 
office.  a»ked  if  we  had  a  report  of  his  client,  and  we  told  Mm  we 
had.  He  then  said  that  he  had  given  the  case  to  an  attorney  and 
wanted  from  us  the  nanus  of  the  crew  and  the  names  and  ad- 
dresses of  our  witnesses,  so  that  he  could  prepare  his  case  and 
have  it  in  good  shape  when  he  went  to  court.  He  left,  saying  that 
it  was  funny  that  we  did  not  comply  with  his  demand.  Another 
individual,  an  habitue  of  the  Ghetto  or  East  Side,  came  in  one 
afternoon  and  said  that  he  had  received  a  transfer  from  one  of  the 
avenue  ears  to  a  crosslown  car.  that  the  crosstown  car  was  blocked 
on  account  of  a  truck  breaking  down  in  front  of  it.  that  he  had  to 
wait  several  minutes,  caught  a  cold  and  incurred  a  $50  bill,  which 
we  should  pa;  One  of  the  self-important,  pompus  kind  strolled 
in  one  day,  hammered  on  the  counter,  which  is  in  the  reception 
room,  and  when  asked  what  he  wanted,  he  replied:  "Is  this  what 
is  called  the  morgue?"  We  told  him  it  was  not.  but  that  one 
would  think  so,  however,  from  some  « •  1  the  stiffs  that  came  in 
He  laughed  heartily,  which  apparently  cured  his  injury,  ior  we 
never  heard  from  him  again.  He  never  presented  his  claim  and 
walked  out.  The  5-ccni  claimant  mentioned  before  was  for  an 
extra  fare  on  account  of  trouble  with  a  transfer.  The  $l.s0.ono  one 
wa*  by  a  roan  worth  about  $18,000,000.  and  he  lost  three  days 
from  business;  he  was  knocked  down  while  crossing  the  street. 
That,  however,  was  not  paid.  One  of  the  East  Side  residents,  with 
the  proverbial  small  derby  hat,  flowing  whiskers  and  cigarette, 
called  last  winter,  and  presented  an  old  family  heirloom  in  the 
shape  of  an  antique  cane.  Through  his  tears  he  claimed  that  the 
car  heater  had  scorched  the  paint  out  of  the  cane  and  demanded 
$5  for  the  injury.  Again,  a  well-dressed  man  called,  and  claimed 
that  while  a  passenger  on  a  car  the  conductor,  in  ringing  the  bell, 
knocked  the  glasses  from  his  nose,  breaking  them.  He  filed  a 
claim  of  $14.  When  questioned  as  to  whether  the  glasses  li.nl  cost 
the  amount  claimed,  he  said:  "No;  they  cost  $4."  "Then  why- 
do  you  claim  $14?"  "Why.  1  had  my  eves  examined  by  a  specialist 
three  years  ago  and  paid  $10;  this,  with  the  $4.  makes  the  $14 
It  is  needless  to  add  that  he  had  to  "look"  iurlhcr.  Still  another 
case.  A  representative  called  upon  a  small  East  Side  cloak  manu- 
facturer, who  had  his  hit  thumb  badly  sprained  in  an  accident 
He  explained  at  great  length  that  he  did  all  the  cutting  in  his 
business,  and  was  unable  to  n,c  the  cutting  shears  with  the  in- 
jured thumb.  Our  representative  said  that  he  iailcd  to  sec  how  the 
thumb  on  the  hit  hand  effected  the  right  hand.  He  instantly  re- 
plied that  he  was  "left-hatided." 

I  have  in  mind  a  report  received  from  one  of  the  divisions. 
A  motorman  reported  that  while  going  through  a  rather  dark  street 
late  at  night  he  saw  an  object  cross  in  front  of  his  car.  Before  he 
could  stop,  his  car  struck  the  object.  Then  he  found  out  that 
he  had  run  into  a  two-ton  coal  truck    That  case  was  settled. 

We  have  in  New  York  and  Brooklyn,  and  no  doubt  in  some  of  the 
larger  cities  of  the  State,  a  horde  of  what  might  be  termed  "blood 
suckers,"  I  refer  to  the  runners  or  ambulance  chaser*.  This  ck»ss 
is  composed  of  all  kinds  of  men  anil  hoys,  and  pretty  shrewd  ones 
at  that.  They  congregate  about  Tolicc  Headquarters  and  watch 
the  returns  from  the  precincts  as  they  are  sent  in  They  are 
jKisted  in  a  window.  They  immediately  start  out  for  the  case; 
if  an  accident,  go  to  the  hospital  or  house  They  start  in  to  tell 
the  injured  person,  if  conscious  or  unconscious,  what  they  have 
done  in  other  cases,  and  the  large  amounts  recovered.  They  show 
a  printed  slip  citing  the  verdicts  obtained  against  defendant*.  This 
is  compiled  to  suit  themselves.  It  does  not  matter  to  these  sharks 
what  kind  of  a  case  the  injured  may  have,  as  long  as  they  bring 
something  into  the  office  of  tlic  lawyer  who  employs  them,  and  the 
names  of  some  of  these  lawyer*  would  surprise  you,  as  they  stand 
high  in  the  profession.    If  they  ihotdd  get  the  case  they  enjoin 


upon  the  client  absolute  silence,  to  say  nothing  to  anyone,  particu- 
larly to  the  railroad  men.  and  they  start  in  to  libel  the  road  and 
everyone  connected  with  it.  If  the  man  be  ignorant  he  becomes 
prejudiced  and  it  is  pretty  hard  work  even  to  get  him  to  open  his 
mouth,  but  after  a  while  they  come  around  and  regret  they  ever 
had  any  dealings  with  these  fellows.  If  the  injured  party  is  taken 
from  the  hospital  and  found  to  be  hut  slightly  injured,  the  lawyer 
to  whom  the  case  ha*  ken  brought  sends  his  own  physician  to 
attend.  He  then  develop*  all  the  ills  one  can  have,  with  several 
fractures  thrown  in  We  have  found  out  by  experience  that  the 
less  wc  have  to  do  with  the  runner  the  belter  off  we  are.  Wc  now 
deal  with  none.  If  he  presents  the  case,  we  treat  it  with  sus- 
picion and  work  it  up  accordingly.  If  this  element  were  gotten  out 
of  the  business  there  would  be  a  big  decrease  in  suits  against  the 
railroads  and  a  decrease  in  the  business  of  the  courts,  for  many 
a  man  would  not  think  of  even  making  a  claim  or  starting  a  suit 
were  it  not  for  the  inducements  offered  by  these  people.  They  have 
often  paid  the  claimant  $5  a  week  while  laid  up  and  then  deducted 
that  from  the  verdict  or  settlement,  if  any. 

Now  we  get  down  to  the  investigation  of  reports.  Cases  which 
are  sent  in  as  unknown  parties,  unless  they  be  rendered  uncon- 
scious, very  seldom  turn  into  claims  These  we  do  not  investigate 
until  a  claim  is  made.  Cases  which  have  been  turned  in  with  the 
injured  party's  name  should,  in  our  opinion,  be  thoroughly  looked 
into.  A  good  many,  when  their  name  is  asked,  make  up  their 
mind  then  and  there  to  present  a  claim.  To  let  these  wait  until 
a  claim  or  suit  is  started— for  they  sometimes  do  not  make  a 
move  ior  a  year  or  more,  might  bring  out  a  poor  defense;  your  wit- 
ncs-es  do  not  always  remember  the  facts  and  sometimes  forget 
them  entirely  A  point  to  bear  in  mind  is  to  first  call  upon  the 
police  blotter  witnesses — those  that  arc  obtaineil  by  the  police,  and 
put  in  their  report,  as  a  good  many  of  our  friends  mentioned 
before,  have  access  to  the  blotters  and  are  likely  to  play  upon  the 
sympathy  of  the  witnesses  and  get  them  to  distort  the  truth. 

We  believe  it  advisable  to  get  physical  examinations  whenever 
possible  A  man  might  be  treated  by  an  ignorant  surgeon  who 
c'iiims  In  I.t  a  broken  arm  or  thigh,  which  after  examination 
turns  out  to  be  a  sprain  or  a  had  contusion,  or  that  he  has  some 
internal  injury  which  we  find  to  be  some  previous  chronic  trouble 
After  you  show  the  claimant  or  lawyer  that  the  injures  arc  not 
as  severe  as  at  first  presented  it  usually  means  a  big  drop  in  the 
price  of  setilemcnt. 

A  persistent  defense  of  suits  has  given  a  reputation  in  the  pro- 
fession and  among  lawyers  that  it  would  be  more  advantageous  to 
them  to  effect  a  settlement.  When  the  reputation  is  gained  as  a 
hard  fighter  they  do  not  care  t<  expend  lime  and  money  and  take 
chances.  This  has  been  stated  hy  the  lawyer  or  claimant  when- 
ever they  call  at  the  office  and  has  induced  them  to  accept  less 
for  their  claim  than  they  otherwise  would. 

A*  a  final  subject,  we  can  take  up  the  licbility  cases,  those  of 
admitted  liability.  We  have  found  that  the  sooner  we  have  these 
cases  in  hand  the  better  off  we  are  and  the  quicker  the  settlement, 
the  cheaper,  Case*  of  this  character  should  he  followed  up  im- 
mediately, and  whenever  possible  gotten  rid  of.  If  delayed,  some- 
one is  sure  t<  adv  ise  them  to  ask  for  a  'argcr  sum  and  get  some 
lawyer  friend,  who  then  sees  a  chance  Ior  a  good  settlement.  On 
the  other  hand,  there  are  cases  of  this  character  that  arc  allowed 
to  driit  and  go  into  suit.  Cases  where  the  claim  is  exorbitant, 
after  waiting  a  few  months  and  finding  out  their  injuries  arc  not 
as  severe  as  first  supposed,  and  that  the  money  docs  not  come  as 
quickly  as  expected,  they  take  off  several  figures,  and  usually 
come  to  terms.  Sometime*  a  settlement  cannot  be  effected:  the 
claimant  is  stubborn,  a*  well  as  the  lawver:  a  large  sum  i*  de- 
manded: a  figure  offered  adequate  with  the  injuries,  but  this  is  not 
accepted,  but  when  they  see  the  case  is  to  be  fought  by  the  de- 
fendant they  invariably  listen  to  a  proposition 

Sometime  ago  we  arranged  with  the  operating  department  to 
report  to  them  cases  of  liability  that  were  settled,  staling  in  our 
report  the  name  of  the  person,  name  of  crew,  what  the  crew-  said 
and  what  the  witnesses  said.  Since  this  ha*  been  in  vogue  there 
has  been  a  decrease  of  over  30  per  cent  in  accident  reports  re- 
ceived at  tbo  claim  department. 



W  H.  Tark.  of  Youngstown.  Ohio,  and  George  Dcnison,  of 
Cleveland,  representing  a  syndicate  of  capitalists,  mimed  to  build 
electric  railways  in  Cuba,  have  just  returned  from  a  trip  to  the 
island,  and.  as  a  result  of  their  investigations,  it  has  been  decided 
to  build  on  »  broader  basis  than  was  originally  planned  Grants 
have  been  secured  for  a  line  across  the  island,  and  the  principal 
interurban  line  will  extend  from  Havana  to  the  south  coast  The 
other  terminal  will  be  Barboa.  an  important  seaport,  a  distance 
of  36  miles.  Another  line  will  touch  Sand  Beach,  near  Havana. 
Where  a  hotel  and  casino  w  ill  he  established. 
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Discipline1 

BY  C.  B.  PAISCHILO 


Sometime  since  the  writer  was  riding  on  the  front  scat  of  an 
ojien  car,  on  a  country  road,  where  it  was  not  against  the  rule* 
10  talk  to  the  motorman,  and  in  conversation  with  a  thoughtiut 
man,  he  remarked:  "The  repair  men  give,  and  arc  required  to 
givf.  special  attention  to  the  controller  and  motor  equipment  of 
our  cars,  hut  they  frequently  neglect  or  only  give  a  passing 
thought  to  the  brakes.  If  I  can  not  make  a  car  go  I  certainly 
can  do  110  harm  or  have  an  accident,  hut  11  I  can  make  my  car 
go  and  am  not  able  to  stop  or  control  it  I  can  do  untold  dam- 
age." Now,  the  subject  of  this  paper  is  not  brakes,  but  dis 
cipline,  and  I  quote  the  above  only  for  the  philosophy  that  is  in 
it.  Managers  and  others  in  operating  street  railway  systems 
strain  every  nerve,  advertise  and  make  their  cars  attractive,  to 
induce  patronage,  or  to  get  nickels  into  the  hands  of  their  con- 
ductors, but  what  arc  they  doing  to  insure  that  all  these  nickels 
get  into  the  treasury,  or  after  getting  them  into  the  treasury 
what  are  they  doing  to  prevent  their  escaping  or  being  paid  out 
to  meet  excessive  accident  and  repair  claims,  due  to  the  ignor- 
ance and  carelessness  of  the  conductors  and  motormcn?  In  other 
words,  managers  select  their  motors  and  other  appliance*  with 
great  care,  and  then  watch,  shield,  nurse,  protect  and  repair  them 
assiduously  to  prevent  their  burning  out,  bucking  or  kicking, 
but  what  are  they  doing  to  improve,  protect,  shield  and  enlighten 
the  two  human  machines  that  operate  on  the  two  platforms  of 
the  cars?  Do  they  never  buck  or  kick?  And  how  about  tho>c 
others  who  have  charge  of  the  track  and  car  house  repairs,  as 
well  as  the  clerical  force? 

What  if  a  motor  or  controller  does  go  wrong?  You  <!o  not 
usually  discharge  it  or  lay  it  of?  without  pay,  nor  take  a  crow- 
bar and  jam  it  into  it  and  tell  it  what  a    fool  it  is.  that  it 

ought  to  know  better,  had  been  told  often  enough.  Isn't  it  in 
your  book  of  rules?  You  arc  not  a  profitable  machine  for  this 
company.  You  do  none  of  these  things,  but  you  put  an  expert 
on  it  and  have  it  repaired. 

It  is  to  these  human  machines  that  our  subject  discipline"  re- 
lates. 

The  word  "discipline"  is  from  the  Latin  disco,  meaning  to 
learn.  The  word  "disciple"  is  from  the  same  Latin  word  and 
has  reference  to  a  learner,  or  one  who  receives  instruction  from 
another.  "Discipline"  used  as  a  noun  means  education.  in  st  ruc 
tion.  and  usually  comprehends  instruction  in  arts,  sciences,  man- 
ners and  due  subordination  to  authority.  "Discipline"  as  a  verb 
means  to  instruct  or  educate,  to  inform  the  mind,  or  to  prepare 
one  by  instruction  in  correct  principles  for  a  profession  or  any 
useful  work. 

Originally,  these  words  applied  only  to  instruction,  but  in 
ecclesiastical  affairs,  in  the  early  church,  when  heresy  hunting 
began,  the  word  had  reference,  as  well,  to  the  execution  of  the 
laws  by  which  the  Church  was  governed,  and  the  inflicting  of 
penalties  enjoined  against  offenders.  So.  in  later  times,  the  word 
means  not  only  to  instruct,  but  to  correct,  to  chastise,  to  pun- 
ish with  a  view  to  bringing  the  offender  to  repentance  and 
reformation,  and  more  attention  is  usually  given  to  the  latter 
meaning  than  to  instruction,  whereas  the  reverse  should  he  the 
rule.  For  our  present  purpose,  the  word  "discipline"  will  mean 
the  rules  and  regulations  by  which  a  body  of  men  are  kept  in  a 
state  of  efficiency  and  order,  and  under  complete  command. 

At  once,  it  appears,  that  there  are  two  related  parties— the  in- 
structor and  the  learners,  or  the  disciplinarian  and  the  disciples, 
both  human  beings  and  of  the  same  common  stock,  involving 
the  principle  of  brotherhood  with  a  common  object  in  view,  viz.: 
The  efficiency  of  the  service.  The  first  recognition  is  this  rela- 
tion. The  second,  how  best  to  impart  the  instruction  and  en- 
force its  observance. 

It  was  well  remarked  by  a  member  of  this  association,  at  the 
last  annual  meeting,  to  the  effect  "that  inasmuch  as  the  ma- 
chinery for  propelling  cars  is  decidedly  in  advance  of  the  old 
type  of  machine  (meaning  horses),  so  the  men  who  stand  on  the 
platforms  of  your  cars  must  also  he  a  decided  improvement  over 
the  old  street-car  men."  This  is  true,  and  it  i<  aKo  true  that 
applicants  for  such  positions,  and  in  fact  nearly  all  workingmen. 
are  a  different  kind  of  men  from  those  employed  a  decade  ago, 
and  they  will  not  submit  to  the  bossy  and  abusive  treatment 
that  was  formerly  supposed  to  be  necessary  in  order  to  make 
men  know  their  place,  or  to  get  work  out  of  them,  which  was 
probably  the  outcome  of  the  spirit  of  slavery  then  existing.  For 
this  reason  a  manager  or  superintendent  must  know  the  basic 
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principles  upon  which  the  relation  of  man  to  man  exists,  and  must 
base  his  action  on  these  principles  in  order  to  insure  satisfactory 
results. 

Among  these  principles  arc  the  following:  The  brotherhood 
of  man  is  fundamental  irom  the  very  nature  and  constitution  of 
man,  hence  one  can  not  do  a  wrong  to  another  or  speak  un- 
kindly without  doing  a  greater  wrong  to  himself.  For  the 
thought  of  wrong  is  first  generated  in  one's  own  mind,  where 
it  will  do  its  corrosive  work  before  reaching  its  victim.  Again, 
mankind  are  indissolubly  related  by  ties  of  a  common  nature  and 
origin  too  deep  for  anything  to  put  asunder;  and,  being  so  related, 
self-preservation  demands  that  one  should  act  kindly  and  do  jus- 
tice to  all,  including  the  meanest  and  weakest  and  most  defense- 
less of  his  fellow-men.  Again,  since  man's  constitution  is  based 
on  the  principles  of  charity  and  good  will  to  all,  slavery  of  any 
kind  is  not  the  natural  birthright  of  any  one,  and  when  a  master 
puts  a  chain  about  the  neck  oi  a  slave,  the  other  end  must,  of 
necessity,  fasten  itself  around  his  own  neck. 

These  principles  were  recognized  and  well  illustrated  by  one 
of  the  speakers  at  your  Rochester  Convention.  He  said:  "I  do 
not  believe  that  any  workman  was  ever  made  a  better  man  by 
harsh  or  cross  rebuke  administered  to  him  by  his  superior  in  the 
presence  of  his  fellows.  He  feels  that  he  is  an  inferior,  if  he  is 
subject  to  such  treatment,  and  whenever  I  have  occasion  to 
speak  to  a  man,  for  any  infraction  of  duty  or  violation  of  rules, 
or  the  neglect  oi  his  duty,  I  take  occasion  to  take  him  alone 
and  appeal  to  the  better  side  of  his  nature.  My  experience  has 
been  that  more  than  00  per  cent  of  mankind  arc  subject  to  the 
better  influences.  There  is  a  great  deal  of  man  in  every  man, 
and  all  that  you  have  to  do  is  to  develop  it,  give  him  a  chance, 
bring  him  close  to  you,  for  there  is  scarcely  a  man  so  dense  but 
svhat  he  is  open  to  an  appeal  to  the  better  side  of  his  nature." 

Employees  in  whatever  situation  reflect  the  color  of  the  mind 
which  directs  them;  so  courtesy  will  be  found  to  be  one  of  the 
greatest  factors  in  success  The  writer  is  aware  that  most  of 
the  managers  and  superintendents  who  are  members  of  this  as- 
sociation recognize  and  practice  the  above  principles,  but  the 
duties  of  a  manager  or  superintendent  in  this  matter  of  treatment 
of  men  docs  not  end  in  his  personal  treatment  of  his  associates 
and  employees,  but  should  be  followed  up  by  careful  inspection 
to  learn  if  the  heads  of  departments  and  foremen  are  co-operating 
with  him.  He  should  know  that  every  man  down  to  the  lowest 
grade  receives  fair  and  just  treatment  from  his  immediate  su- 
periors. It  is  a  patent  fact  that  a  gang  of  workmen  will  not  be 
better  than  their  foreman,  and  if  he  is  overbearing,  cross  and 
profane,  the  men  and  their  work  will  partake  of  the  same  low 
character.  If  a  foreman  gets  angry  and  abuses  his  men,  he 
puts  himself  on  their  lowest  level  and  loses  his  power  of  dis- 
cipline, and,  by  getting  angry,  wastes  his  own  physical  strength 
that  might  better  be  spent  in  the  service  of  the  company.  Let 
your  men  all  understand  that  they  are  free  to  complain,  or  re- 
port any  ill-treatment  on  the  part  of  subordinates  without  fear 
of  being  persecuted.  Let  your  men  understand  that  they  are  not 
to  be  serfs,  and  are  not  expected  to  submit  to  petty  tyranny,  but 
that  they  are  to  be  independent  and  have  the  right  to  resent,  in 
a  proper  manner,  any  unjust  or  ungentlemanly  treatment.  Let 
your  foreman  and  subordinates  understand  that  each  man  sets 
an  estimate  upon  himself,  and  if  he  uses  the  language  of  a  black- 
guard he  must  expect  his  men  to  do  the  same.  Let  him  under- 
stand that  one  must  first  learn  to  govern  himself,  and  that  anger 
1  ^  :i  confession  "I  w  eak nc -  - 

In  the  enforcement  of  discipline  one  should  remember  that  no 
matter  how  stupid,  ignorant  or  vicious  a  man  may  appear,  he 
■.till  knows  some  things  that  the  superintendent  would  be  the  bet- 
ter or  wiser  for  knowing  Even  though  you  have  decided  to 
discharge  a  man.  by  keeping  cool,  and  winning  his  confidence, 
you  may.  by  adroit  questioning,  be  able  to  get  from  him  admis- 
sion* or  confessions  that  will  prove  exceedingly  valuable  in  root- 
ing out  discordant  elements  among  the  men,  or  draw  out  some 
hint  that  will  be  of  value  to  the  service.  In  reproving  or  caution- 
ing men.  keep  on  their  good  side,  and  regard  all  your  men  as  so 
many  feeders  or  avenues  for  seeking  and  transmitting  to  head- 
quarters knowledge  that  will  add  to  the  efficiency  of  the  service, 
and  all  your  men  should  be  encouraged  to  plan  and  suggest. 

In  the  matter  of  shielding  employee*.  s|>ecial  attention  should 
be  given  to  the  night  men,  whether  car  men  or  night  repair  men. 
The  late  night  men  are  apt  to  be  influenced  unfavorably  or  de- 
bauched by  the  people  who  patronize  the  late  night  cars,  and 
unless  carefully  watched  will  pick  up  careless  habits  or  shady 
practices  that  will,  in  time,  spread  to  the  entire  force.  Men 
should  never  be  required  to  remain  too  long  on  late  night  runs, 
or  at  night-work  of  any  kind  In  the  business  of  street  railway 
management  there  are  three  classes  or  parties  to  which  a  super- 
intendent finds  himseli  related:  First,  the  employees;  second,  the 
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public,  and  third,  the  stockholders;  and  in  proportion  to  the  at- 
tention given  to  the  first  class,  does  he  benefit  the  other  two 
classes.  When  the  employees  please  the  public,  the  public  be- 
come liberal  patrons  and  the  stockholders  get  the  benefit  of  the 
extra  nickels. 

So  much  for  the  relation,  now  for  the  instruction  and  its  en- 
forcement. 

We  often  hear  it  remarked  by  the  heads  of  departments  in 
street  railway  matter:  "If  you  knew  the  calibre  of  the  men  we 
employ,  you  would  know  they  would  never  think  of  using  such 
or  such  an  appliance  if  we  should  adopt  it,"  or  "our  men  can 
never  be  brought  to  such  a  state  of  efficiency."    One  who  says 
such  things  only  confesses  his  own  inefficiency  as  an  instructor, 
for  men  will  do,  and  alt  men  will  do  well,  whatever  they  are 
properly  instructed  to  do.    It  is  in  them  as  a  possibility;  the 
question  is  how  to  bring  it  out,  and  make  it  actual.    It  is  not 
enough  to  dismiss  the  subject,  and  say  that  it  has  born  tried  and 
jailed,  for,  so  far  as  the  writer  is  informed,  men  working  in  the 
street  railway  field  are  not  generally  fully  instructed,  or  rightly 
informed.    Note  the  difference  between  instructed  and  informed. 
They  may  be  well  instructed  in  mechanical  details,  and  as  to 
their  particular  duties  in  particular  situations,  but  have  never 
received  instruction  along  the  higher  lines,  as  how  to  develop  and 
employ  their  own  native  powers,  their  own  power  to  think,  and 
act  promptly  and  correctly,  under  any  and  all  circumstances  that 
may  arise.    A  man  may  be  familiar  with  all  the  rules,  and  yet 
not  know  them,  and  it  is  a  mark  oi  a  good  instructor  so  to  teach 
that  his  pupils  know  the  subject,  can  digest  it  and  make  it  a  part 
of  their  own  immediate  knowledge,  always  ready  for  use  without 
taking  time  to  fish  about  in  their  minds  to  recall  the  rule  that 
applies  to  any  particular  case.     Every  mind  is  so  constituted  that 
il  can  acquire,  if  properly  taught,  and  instruction  is  the  only 
thing  that  wilt  or  can  do  away  with  the  limitations  that  hamper 
street  railway  practice.    Mere  instruction,  however,  is  only  half, 
and  the  smaller  half  of  the  requirements.    Kvery  teacher  knows 
that  no  matter  how  lucidly  a  subject  is  presented  to  a  class  of 
pupils,  the  learning  is  solely  a  mental  act  on  the  part  of  the  indi- 
vidual pupil.    The  object  of  the  teacher  and  pupil  is  the  same, 
but  the  relation  to  the  work  to  be  done  is  different,  and,  as  said 
above,  the  object  can  only  be  attained  by  the  mental  act  of  the 
learner,  by  his  observing,  remembering,  etc.    It  is  clear,  then, 
that  what  he  does,  and  not  what  the  teacher  does,  is  the  essen- 
tial part  of  the  process;  that  is,  the  appropriation  and  assimilation 
of  knowledge,  by  the  mind,  and  can  be  performed  by  no  one  but 
the  learner.    The  teacher  can  no  more  think  for  his  men  than  he 
can  walk,  sleep  or  digest  for  them.    The  process  oi  thinking, 
then,  hy  which  a  pupil  learns,  being  essentially  his  own.  the 
teacher's  part  is  that  of  a  guide,  director  or  superintendent  of  the 
operation  by  which  the  pupil  teaches  himself.    The  instructor 
can  stimulate  and  direct,  but  he  can  not  do  the  thinking  neces- 
sary to  give  the  desired  results  for  his  pupil.    The  teacher's  prob- 
lem is  how  to  get  his  pupils  to  learn,  how  to  get  all  his  pupils 
to  learn,  the  so-called  stupid  ones  as  well  as  the  bright  ones,  and 
how  to  adapt  his  teaching  to  the  calibre  of  the  individuals,  and 
see  that  they  make  the  mental  effort  to  learn    And  he  should 
remember  that  there  is  no  need  for  haste,  the  only  thing  needful 
is  accurate  knowledge,  to  have  something  thoroughly,  perfectly, 
immovably  known,  the  same  as  is  required  of  a  machine,  that  it 
will  work  perfectly  under  all  conditions.    Even  then  the  teacher's 
work  is  only  just  begun.    Instruction  must  be  followed  up  by 
continuous,  persistent  and  careful  inspection  of  the  men  when  on 
or  off  duty,  not  with  the  view,  merely,  of  finding  if  rules  are  being 
violated  or  for  the  purpose  of  administering  reproofs  and  repri- 
mands, but  for  the  purpose  of  keeping  acquainted,  of  watching 
their  general  conduct,  and  for  the  purpose  of  impressing  upon 
the  man  the  Tightness  and  advantage  of  honesty,  sobriety,  and 
politeness.    Let  the  reprimands  and  reproofs,  if  necessary,  come 
afterward,  when  the  individual  offender  can  be  called  aside  and 
warned,  or  instructed  by  himself.    Indiscriminate  censure,  when 
anything  has  gone  wrong,  or  is  going  wrong,  only  defeats  good 
discipline.    In  the  matter  of  inspection,  remember,  that  if  every- 
thing is  found  working  smoothly  one  day,  it  il  not  an  evidence 
or  guarantee  that  it  will  be  so  running  the  next  day.  unless  you 
make  it  so  by  your  presence.    Never  take  it  for  granted  that  your 
men  or  assistants  are  doing  what  you  have  told  them,  but  watch 
and  see;  come  upon  them  at  odd  spells  day  and  night.    Let  them 
feel  that  you  are  omnipresent.    In  preparing  a  code  of  rules  for 
the  government  of  street  railway  employees  it  will  be  more  ex- 
pedient so  to  word  them  that  they  will  all  be  constructive  rather 
than  prohibitive  laws  and  penalties.    It  is  much  pleasanter  and 
more  effective  to  have  laws  that  will  tell  men  what  they  ought 
to  do,  rather  than  what  they  must  not  do.    For  instance,  rules 
that  read:  "It  shall  be  lawful  and  proper,  etc.,"  rather  than  it 
shall  be  "unlawful  and,  etc.,"  "Said  crime  or  misdemeanor  or 


infraction  of  rules  shall  be  punished  by  fine,  suspension  or  dis- 
charge." Rules  that  read  "thou  shaft  not"  often  serve  as  a  chal- 
lenge or  suggestion,  to  certain  minds,  to  do  the  forbidden  thing, 
for  the  purpose  of  showing  their  independence,  and  that  they  can 
do  it  without  being  detected.  It  weakens  the  force  of  a  rule  to 
state  it  arbitrarily  with  must  or  forbid  when  its  violation  can 
not  be  enforced.  For  instance,  "Indulgence  to  excess  in  intoxi- 
cating liquors  when  off  duty  is  positively  prohibited."  "Spitting 
in  this  car  is  positively  forbidden."  A  man  might  be  discharged 
for  intoxication,  but  there  is  no  way  that  the  company  can  pro- 
hibit a  man  from  becoming  intoxicated.  The  rule  about  spitting 
can  not  be  enforced,  for  the  passenger  might  spit  out  of  the 
window  or  the  door,  or  might  use  the  coal  box,  or  if  he  should 
spit  on  the  rloor,  the  chances  are  that  the  conductor  would  not 
»ee  him.  A  better  notice  would  be  "Gentlemen:  Please  do  not  spit 
on  the  floor  of  this  car."  Or  "the  Board  of  Health  has  made  it 
a  inisdeamcanor  to  spit  on  the  floor  of  a  car." 

A  book  of  rules  should  have  no  reference  to  specific  rewards 
or  punishment.  These  matters  should  be  left  to  the  individual 
judgment  of  the  one  who  is  responsible  for  their  enforcement. 
Incentives  are  better  than  penalties  in  the  matter  of  securing 
obedience  to  the  rules,  but  as  there  are  always  employees  with 
whom  incentives  have  no  weight,  penalties  are  sometimes  neces- 
sary. They  need  not  be  severe,  however,  but  reproof  or  punish- 
ment must  be  certain  to  follow  any  offense,  whether  injury  has 
resulted  or  not,  and  must  tend  to  instruct  or  train  the  offender, 
so  that  he  will  want  to  obey  the  rule.  In  no  case  should  a  dis- 
.iphnarian  threaten  a  man.  or  impose  a  penalty,  and  then  let  him 
beg  off.  Investigate  carefully  and  be  sure  of  your  ground  before 
■  nipusing  a  penalty.  The  offender  should  be  made  to  realize  that 
reproof  or  penalty  is  imposed  for  neglect  or  disobedience,  not 
simply  because  the  manager  is  displeased  and  seeks  revenge. 
Penalties,  except  in  rare  cases,  should  not  affect  the  man's  pay, 
ior  if  it  does  his  family  or  friends  may  be  made  to  suffer,  and  the 
women  of  his  household,  not  knowing  the  circumstances,  arc  apt 
to  blame  the  manager,  and  gossip  and  circulate  reports  injurious 
to  the  interests  of  the  company,  and  the  man  himself,  thinking 
be  is  unjusty  fined,  will  be  apt  to  seek  or  try  some  means  by 
which  he  may  get  even  with  the  company.  It  is  gratifying  to 
know  that  this  matter  of  affecting  a  man's  pay  has  already  been 
settled  hy  a  number  of  companies  in  this  Stale,  as  shown  by  the 
reports  and  discussions  of  your  previous  meetings.  Merit  and 
demerit  marks  may  be  used,  but  a  record  of  these  necessitates  an 
endless  amount  of  bookkeeping,  and  often  leads  to  no  end  of 
misunderstanding  and  jealousy  among  the  men,  and  is  often 
attended  by  annoyances  that  defeat  the  end  sought  to  be  gained. 
The  bookkeeping  mentioned  does  not  refer  to  the  man's  iccord. 
It  is  better  to  leave  it  to  the  manager  or  superintendent  to  devise 
some  original  method  of  reward  to  suit  meritorious  cases,  with- 
out any  previous  promise  made  in  the  matter.  In  the  whole 
matter,  however,  it  is  better  to  remember  that  formation  is  better 
than  reformation,  and  that  more  attention  paid  to  instruction 
and  drill  will  save  time  and  worry  in  the  matter  of  punishment 
It  is  conceded  by  prison  authorities  and  others  that  punishment 
as  ordinarily  administered  is  not  reformatory.  In  enforcing  dis- 
cipline let  not  authority  be  the  impelling  motive.  Temper  your 
attitude  by  imagining  yourself  in  his  place.  Think  that  if  you  had 
had  his  heredity,  his  conditions  and  environments,  you  would 
I*  just  like  him,  and  this  will  furnish  a  good  lesson  in  toleration. 
Interpret  the  man  from  his  own  point  of  view,  and  remember  that 
until  he  sees  the  justice  and  truth  of  your  action  it  is  not  truth 
to  him.  To  convince  him,  find  other  points  of  agreement,  and  he 
will  be  led  toward  recognition  and  at  length  exclaim:  "I  see  it." 
If  you  seek  common  ground  you  can  always  find  it,  and  when 
found  its  area  naturally  increases.  Hold  the  other  man's  view  in 
respect  and  that  will  bring  him  toward  yours.  Your  toleration 
will  outlaw  his  law. 

In  the  matter  of  correction,  a  distinction  should  be  made  be- 
tween offenses  from  ignorance,  indifference,  recklessness,  care- 
lessness and  those  where  wilfulness  or  guilt  arc  involved.  So  far 
as  the  company  is  concerned,  a  toss  from  carelessness  or  forget- 
fulness  is  just  as  bad  as  a  loss  where  guilt  is  a  factor,  but  the 
penalties  can  not  be  the  same.  The  fact,  however,  should  be 
imp-essed  on  the  minds  of  all  the  men  that  loss  from  any 
is  a  serious  matter,  especially  when  it  is  accompanied  with  in 
(<>  life  or  limb,  and  that  accidents  are  not  measured  by  the  money 
value  only,  but  have  an  important  influence  on  the  general  repu- 
tation and  patronage  of  the  road.  Accidents  do  not  happen, 
nothing  happens,  there  is  a  cause  for  every  effect  There  are  no 
unavoidable  accidents.  According  to  psychological  laws,  the 
cause  can  usually  be  found  in  the  mental  make-up  of  the  man 
responsible  for  the  accident.  The  mental  attitude  of  some  men 
invites  accidents  and  all  sorts  of  so-called  ill-luck.  The  man  who 
has  one  accident  will  have  another  and  another,  and  will  eon- 
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tinue  to  have  them,  unless  hi*  mentality  is  changed.  The  best 
men  never  have  any  accidents,  and  all  the  accidents  can  usually 
be  traced  to  a  certain  few  men  who,  when  known,  should  be  dis- 
charged or  transferred  to  some  situation  where  they  can  not  do 
much  injury,  either  to  themselves,  to  others  or  to  property.  It 
is  a  mistake  to  suppose  that  men  must  necessarily  have  accidents, 
violate  rules  or  be  a  little  reckless  or  careless  at  times,  in  order 
to  learn  street  railroading.  People  learn  to  walk  by  walking  and 
not  by  falling  down.  Mistakes  or  accidents  arc  noi  instructive 
or  reformatory,  and  a  man  is  never  better  ior  them.  The  writer 
was  surprised  to  hear  the  statement  made  at  your  last  convention 
by  a  superintendent  that  he  would  have  no  objection  to  employ- 
ing a  man  who  had  been  discharged  from  another  road  for  having 
an  accident,  upon  the  ground  that  such  a  man  would  realize  the 
seriousness  of  his  error  and  make  a  better  man  than  before.  Such 
reasoning  is  contrary  to  mental  laws  and  contrary  to  all  the  infor- 
mation the  writer  has  been  able  to  gather  on  the  subject  in  his 
fifteen  years'  continuous  association  with  street  railway  men. 

All  the  triumphs  of  skill  which  we  observe  are  merely  the  shap- 
ing of  things  by  the  subtle  power  oi  thought-  The  grander  the 
achievement,  the  grander  and  more  masterly  the  thought  that 
has  embodied  itself.  The  scientific  work  which  calls  for  the 
praise  and  admiration  of  men  is  the  result  of  the  scientific  thought 
of  the  worker.  Man,  then,  being  1  master  of  thought  and  of  all 
things  through  it.  any  desired  object  or  condition  becomes  pos- 
sible of  realization.  Once  master  of  the  principles  of  thinking, 
one  can  become  a  specialist  in  any  particular  line  of  invention  or 
discovery  that  may  be  demanded  by  the  necessities  of  the  sen  ice. 
Once  master  of  that  kind  of  thinking  which  builds  men.  bringing 
into  expression  the  ideal  qualities  that  are  essential  to  profitable 
street  railroading,  a  manager  can  advance  his  service  to  an  earn- 
ing capacity  beyond  anything  he  has  ever  imagined  The  ques- 
tion is  often  asked,  "What  is  your  experience  in  such  a  matter?" 
or  "In  my  experience  I  have  found  so  and  so  to  be  of  advantage." 
Xow.  experience  is  merely  what  has  been  found  out  in  practice, 
but  it  should  be  remembered  that  there  is  much  boom]  what 
has  yet  been  so  found  out.  A  turn  may  come  in  slrcet  railway 
affairs,  and  sometime  a  wiser  method  of  discipline  may  be  sug- 
gested, productive  of  unheard-of  results.  So  it  is  never  safe  to 
reason  on  the  basis  of  experience,  or  on  a  basis  that  one  knows 
all  that  is  to  be  known  on  any  subject,  and  so  declare  a  new  idea 
impossible  or  silly.  It  is  not  always  experience,  custom  of  prac- 
tice that  is  to  be  followed,  but  some  higher,  advanced  or  better 
way.  Those  who  arc  the  great  masters  of  commercial  matters 
to-day  are  those  who  have  dared  to  try  something  new  that  bus 
come  to  their  thought  An  example  is  found  in  the  matter  of 
welding  the  joints  of  street  railway  rails.  Kngineers  who  were 
skilled  in  all  such  knowledge,  when  told  of  the  idea,  pronounced 
it  impossible  and  silly,  declaring  that  in  the  summer's  heat  the 
rails  would  hump  up.  pull  the  spikes  and  ruin  the  road,  or  in 
winter  time  the  rails  would  pull  apart  by  contraction  Their 
reasoning  was  conclusive,  according  to  experience  up  to  that 
time,  but  when  the  actual  trial  was  made,  the  results  were  sur- 
prising. There  was  little  or  no  trouble  from  expansion  or  con- 
traction and  it  has  become  an  almost  universal  practice.  Those 
who  declared  such  ideas  absurd  have,  in  this  day,  their  com- 
panions. Prompt  action  is  the  secret  of  success  in  the  line  of 
new  suggestions,  but  it  should  be  action  that  is  right  in  line  with 
one's  regular  work. 

We  must  not  limit  the  possibilities  of  to-day  by  the  attain- 
ments of  yesterday:  if  we  should  do  so,  we  would  bring  to  an  end 
all  progress,  and  in  the  matter  of  discipline  no  advancement 
could  be  made  toward  the  time  when  there  shall  be  fewer  acci- 
dents, less  expense  for  repairs  and  when  employees  shall  be  more 
considcraf  of  the  rights  and  comfort  of  passengers. 

In  the  matter  of  instruction,  it  is  a  commendable  practice  to 
provide  schools  or  lectures  for  instruction  and  practice,  as  has 
already  been  done  by  some  of  the  largest  systems  in  our  State. 
In  these  schools,  oral  instruction  should  be  given  in  addition  to 
printed  rules,  and  when  rules  are  provided,  it  is  best  not  to  put 
them  into  the  hands  of  green  men  to  study,  at  first.  Not  until 
they  have  had  some  opportunity  to  become  familiar  with  the 
names  of  the  parts  of  a  car  and  the  road's  equipment.  Even  then 
it  is  better  that  the  rules  be  first  read  and  explained  to  the  men, 
as  some  men.  although  they  can  read,  find  it  difficult  to  compre- 
hend written  instructions.  It  was  well  remaiked  at  the  last  con- 
vention that  "so  far  as  the  question  of  training  is  concerned,  it 
should  continue  so  long  as  the  man  is  in  the  employ  of  the  com- 
pany. The  training  of  every  employee  should  be  continuous,  as 
new  questions  and  conditions  are  constantly  coming  up  "  This 
training  can  best  be  given  by  having  schools  for  this  purpose,  as 
is  already  the  practice  with  some  companies. -and  through  the 
business  and  social  meetings,  in  connection  with  the  benefit  asso- 
ciations or  other  organizations.    Schools  of  some  kind  are  es-pc- 


cially  desirable  for  small  companies,  as  it  is  usually  found  to  be 
more  difficult  10  give  thorough  instruction  to  employees  on  a 
small  system  than  on  large  mads,  for  the  reason  that  the  super- 
intendent is  so  burdened  with  details  that  he  finds  little  lime  to 
devote  to  instruction.  Thus  it  frequently  happens  that  a  motor- 
man,  for  instance,  receives  his  entire  teaching  from  another 
inotorman.  who  receives  all  his  instructions  from  a  previous  mo- 
torrnan.  The  result  is  that  the  rules  that  the  last  man  receives 
arc  only  copies  of  copies  of  copies,  and  arc  likely  to  be  very 
much  distorted  from  the  original.  Again,  when  frequent  changes 
are  made  among  the  men,  ,1  new  man  may  be  put  on  In 
learn  from  a  man  who  himself  was  new  only  a  short  time 
before. 

It  should  be  borne  in  mind  that,  in  the  present  state  of  society, 
it  is  of  advantage  to  a  company  to  provide  instruction  in  schools 
or  by  lectures  for  the  men.  along  lines  other  than  those  relating 
to  their  mechanical  duty.  In  other  words,  some  means  to  coun- 
teract the  philosophy  of  the  "bar-rooms''  and  make  the  men 
conscioux  oi  their  own  mental  and  moral  power*.  Not  only  the 
philosophy  of  the  "bar-rooms"  is  to  be  counteracted,  but  that 
given  at  public  halls,  where  the  men  listen  to  bitter  harangues 
on  society  in  general,  attacks  on  property,  on  the  Church  and  the 
institutions  of  our  social  fabric,  when  men  blame  everybody  and 
everything  except  themselves  and  fire  the  souls  of  their  hearers, 
as  bad  whiskey  fires  the  body  and  for  the  same  reason.  Labor 
troubles  arise  from  ignorance,  and  can  only  be  avoided  by  bring- 
ing all  the  men  to  the  same  general  knowledge  of  all  the  local 
conditions  that  the  chiefs  in  the  service  themselves  enjoy.  Men 
can  be  taught  to  feel  that  their  interests  and  those  of  the  com- 
pany are  identical.  Individual  opinions  are  founded  upon  and 
Colored  by  an  innumerable  variety  of  factors  which  have  pre- 
ceded, and  if  you  expect  men  to  think  as  you  do  and  be  actuated 
by  high  and  lofty  motives  and  loyalty  to  the  company,  they  must 
be  taught  the  same  things  which  have  made  you  what  you  are. 
As  was  naid  last  year,  there  are  bound  to  be  seeds  of  passion, 
seeds  of  discontent  and  disloyalty  planted  in  the  minds  of  em- 
ployees somewhere  and  somehow;  hence,  a>  a  matter  of  self 
defense,  from  a  selfish  or  commercial  Standpoint,  without  any 
reference  to  ethics,  morals  or  religion,  street  railway  companies 
should  undertake  to  fill  the  minds  of  their  employees  with  seeds 
oi  truth,  (or  truth's  own  sake.  Men  arc  tired  of  makeshifts, 
they  do  not  wish  to  be  bribed  by  giits  or  abused  by  penalties, 
but  they  do  want  food  for  their  minds,  and  when  teachers  are 
provided  who  will  proclaim  the  brotherhood  oi  man  and  the  laws 
of  mind,  as  founded  on  the  very  nature  and  constitution  oi  man. 
men  will  crowd  and  throng  the  classes.  Men  must  be  shown  that 
they  have  a  higher  nature,  which  is  ever  leading  them  on.  That 
this  nature  has  a  tendency  to  evolve  until  they  outwardly  mani- 
fest in  full  their  relations  and  possibilities,  being  filled  with  the 
hope  and  expectation  of  bettering  their  condition  in  life,  When 
men  arc  taught  how  to  think,  how  to  recognize  and  use  their 
power  to  think,  they  will  have  the  key  to  all  problems,  for  thought 
i>  creative,  and  all  creation  and  all  progress  of  the  race,  as  mani- 
fest in  means  for  transportation,  in  printing,  etc.,  has  been 
through  thought. 

The  principles  above  enumerated  are  not  one-sided,  are  not  for 
one  class  only,  but  are  to  be  ohserved  by  the  employees,  as  well 
as  the  employer,  but  it  must  be  remembered  that  these  principles 
can  not  be  forced  upon  any  class  of  people  nor  upon  the  public 
For  this  reason  these  truths  can  not  be  put  into  practice  until 
your  employees  arc  educated  up  to  them,  but  the  responsibility 
of  teaching  principles  to  what  are  known  as  the  laboring  classes 
lest  with  the  higher  or  more  advanced  and  enlightened,  usually 
the  employer.  From  the  fact  that  street  railways  in  their  pur- 
chases arc  closely  allied  to  almost  every  other  industry,  they 
have  the  opportunity,  and  it  will  be  for  their  credit  to  take  the 
initiative  in  this  matter.  It  is  often  said  by  street  railway  men 
that  they  arc  not  in  the  missionary  business,  but  it  is  now  known 
that  any  enterprise  or  industry-  is  prosperous  in  proportion  to  its 
missionary  work. 

Some  of  the  larger  companies  have  formed  schools  for  instruc- 
tion. It  would,  doubtless,  be  to  the  advantage  of  the  smaller 
companies  if  they  would  club  together  and  organize  schools  in 
different  parts  of  the  State  or  subsidize  and  encourage  private 
schools,  where  instruction  can  be  given  in  all  matters  relating  to 
street  raitway  affairs,  to  which  young  men  can  go  and  fit  them- 
selves for  the  business  or  profession  of  street  railroading.  We 
have  numerous  commercial  colleges.  Schools  of  dramatic  art, 
oi  music,  etc.,  why  not  have  schools  for  the  science  and  art  of 
street  railroading  anil  street  railway  management?  Schools 
equipped  with  cars,  motors,  trucks  and  all  the  mechanical  appli- 
ances, with  a  course  of  instruction  in  all  the  duties  required  of  a 
street  railway  employee,  embracing  his  relation  to  the  public 
which  he  is  expected  to  serve. 
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The  records  kept  in  our  power  stations  generally  vary  from 
practically  nothing  but  a  time  book  to  a  system  winch  requires 
clerks  to  maititam.  The  question  ior  discussion  to-day,  by  the 
association  is:  "What  records  should  be  kept  in  the  power  sta- 
tions that  the  station  may  l>e  intelligently  operated  to  the  best 
economy."  The  object  of  this  paper  is  to  provoke  discussion,  in 
order  that  the  memliers  of  your  association  may  learn  your  opin- 
ions and  experiences,  and  therefrom  determine  the  accounting 
system  which  seems  best  suited  for  each  local  condition. 

Power  station  records  arc  kept  for  a  two-fold  purpose — to  show 
the  cost  of  power  developed,  and  to  enable  the  management  to 
locate  the  uneconomical  features  of  the  plant.  The  accounts  lllOttld 
show  the  amount  of  power  generated  or  distributed,  and  the  vari- 
our  items,  more  or  less  classified,  which  enter  into  the  cost  of  sitch 
I«jwcr.  It  is,  for  instance,  important  to  know  that  your  firemen 
generate  steam  with  the  proper  amount  of  fuel  per  horse  power, 
that  the  engines  and  generators  convert  tin-  steam  into  electric 
power,  with  the  least  possible  loss,  and  that  in  each  of  these  opera- 
tions the  machinery  is  not  only  being  worked  to  maximum  efficiency, 
but  with  a  minimum  cost  for  repairs.  It  is  further  important  to  be 
able  to  determine  whether  the  various  units  are  cut  in  and  oji  of 
service  at  the  most  economical  time,  to  the  end  that  the  proper 
kilowatt  capacity,  and  no  more,  is  at  limes  bung  operated. 

To  obtain  the  information  here  roughly  described,  certain  recoids 
must  be  accurately  kept.  The  several  items  may  be  briefly  staled 
as  follows: 

W  eight  of  coal  consumed. 

Gallons  of  water  evaporated. 

Cost  of  labor  in  lM.iler  room. 

Cost  of  boiler  cleaning  and  repairs. 

Number  kilowatt-hours  current  output. 

Number  of  units  in  service  and  hours  each  arc  run. 

Cost  of  labor  in  engine  room. 

Cost  of  engine  repairs. 

Cost  of  electrical  repairs. 

From  which  should  lie  derived : 

Fuel,  per  kilowatt-hour. 

Water,  per  pound  of  coal. 

Water,  per  kilowatt-hour. 

l-abor  in  boiler  room,  per  kilow  alt-hour. 

Boiler  repairs,  per  kilowatt-hour. 

Labor  in  engine  room,  per  kilowatt -hour. 

Engine  repairs,  jicr  kilowatt-hour. 

Klectrical  repairs,  per  kilowatt -hour. 

Total  cost  of  power,  per  kilowatt  hour. 

In  addition  to  the  foregoing  a  carefully  kept 
service  to  the  engineer  in  keeping  track  of  th 
upon  the  various  machines  in  his  charge. 

Regular  anil  frequent  tests  of  combustible,  of  flue 
inspection  of  feed  and  blow -off  pipes,  steam  main 
engine  indicator  cards,  must  not  only  l>c  made,  h 
recorded  and  studied,  and  their  lessons  hcesled 
frequently  weighed  to  determine  the  quality  of  fuel  being  furnished 
by  the  dealer.  It  is  sufficient  to  obtain  a  clean  card  from  your 
engines,  but  the  cards  must  be  carefully  analyzed  to  ascertain  the 
condition  of  cylinders  and  valves.  Steam  leaks  however  small 
should  never  be  neglected,  as  the  waste  through  a  leak  invisible  to 
the  eve  often  represents  a  considerable  amount  in  the  coal  |>ik-. 

There  is  another  fact  that  must  he  home  in  mind — mall  plants 
do  not  require  as  elaborate  accounts  as  large  plants,  arid  the 
larger  the  plant  the  greater  the  probability  of  loss  through  the 
usual  method  of  de|iending  on  llie  opinion  or  judgment  of  some 
individual,  rather  than  upon  systematic  and  intelligent  study  of  the 
daily  records. 

One  of  the  greatest  aids  in  the  study  of  engine  service  is  found 
in  a  well  kept  hud  chart.  Such  chart  may  be  compiled  in  a  few 
minutes  daily  by  the  engineer,  from  recording  instruments  or  from 
ammeter  ami  voltmeter  readings,  taken  at  frcmicnl  intervals  by  the 
switchboard  attendants.  A  fine  example  of  such  a  chart  was 
presented  to  your  association  two  years  ago  by  the  RutTalo  Railway 
Company,  in  connection  with  a  paper  on  the  Fleet ric  Storage  Bat- 
tery.  On  this  chart  was  shown  the  number  of  engines  in  service  at 
all  times,  and  the  work  done  by  these  engines.  Niagara  |>owcr  and 
storage  battery.  At  this  station  the  engineer  in  charge  consulted 
his  charts  in  determining  the  most  economical  lime  to  increase  or 
decrease  the  engine  capacity  in  service,  and  the  proportion  of  peak 
load  to  be  carried  by  the  storage  battery. 

•  Paper  re.nl  at  the  lornlirlti  annual  c>mentM,n  of  the  Nrw  Y..rk  Stale 
Street  Railway  As^x-iation.  at  Caldwell.  Srpl.  tl.  19i2. 
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C  oncerning  the  blanks,  form,  and  other  details  connected  with 
l>owcr  house  accounts,  engineers  differ  widely.  A  glance  over  the 
blanks  and  forms  published  within  the  last  few  years  in  the  rail- 
way periodicals  clearly  shows  a  wide  divergence.  The  writer  has 
in  mind  also,  sets  of  forms  on  file  in  his  office,  several  of  the 
blanks  being  huge  sheets,  calling  for  an  endless  amount  of  minor 
data,  the  compilation  of  which  must  be  expensive  and  which  is 
probably  not  used  after  being  obtained;  and  of  other  sets  of 
blanks  which  offer  so  little  data  that  no  idea  of  the  work  actually 
done  can  be  shown  thereon. 

Each  station  or  group  of  stations  requires  separate  treatment  in 
determining  the  details  of  the  accounting  system  to  be  followed,  but 
in  the  mam  the  facts  herewith  briefly  outlined  cover  the  require- 

♦♦♦ 


Outing;  of  the  New  England  Street  Railway  Club 

The  annual  outing  of  the  New  England  Street  Railway  Gub  was 
held  at  Hampton  Beach,  N.  II..  on  Thursday,  Sept.  4,  1902,  and 
was  attended  by  about  140  members  and  their  friends. 

A  special  train  left  Boston  via  North  Station,  Causeway  Street 
at  9:40  a.  m.  and  arrived  at  Hampton  at  11:07.  Here  electric  cars 
were  taken  to  the  beach,  which  was  reached  about  II  :I5.  Soon 
after  arrival  at  the  beach  a  ball  game  was  called,  and  two  nines, 
captained  by  Messrs,  P.  W.  Whiitemorc  and  F.  O.  Noursc,  played 
an  exciting  game.  Bowling  alleys  were  also  in  operation,  and  a 
number  of  the  party  enjoyed  the  fine  surf  bathing  which  the  1  each 
affords. 

At  I  :jo  p.  111.  a  fish  dinner  was  served,  and  President  Farmington 
presided.  In  the  absence  of  Franklin  Woodman,  of  Haverhill,  Mr. 
Hayden  made  a  few  felicitous  remarks,  and  then  the  athletic 
features  that  had  lievn  arranged  were  run  off.  E  D.  Miller,  of 
Huston,  was  clerk  of  course,  ably  assisted  by  F.  S.  B.  Sias,  with 
J.  F.  Johnston  recorder.  The  judges  were  D.  L.  Prendergast,  of 
Boston  ;  F.  G.  Henderson,  of  Newton,  and  F.  W.  Goss,  of  Milford, 
with  C  H.  Hill,  of  Boston,  starter,  and  P.  W.  Davis,  of  Boston, 
timekeeper.  Four  silver  cups  were  offered  as  prizes  to  those  scor- 
ing the  most  points  in  the  games,  and  they  were  won  as  follows: 
First,  P.  W.  Whittemore,  winner  of  hundred-yard  dash;  second, 
R.  W.  Covant,  winner  of  high  jump;  third.  Mr.  White,  winner  of 
potato  race;  fourth,  F.  O.  Nottrse,  third  in  high  jump  and  potato 
race. 

At  4:45  p  m.  the  club  left  the  beach  for  Haverhill  by  electric 
cars,  and  enjoyed  a  superb  ride  along  the  coast  and  country  to 
that  city,  from  which  a  train  was  taken  for  Boston  at  6:47  p.  m. 
The  committees  were:  Transportation,  Messrs.  Wattles  and 
Millar;  subjects,  Messrs.  Winsor,  Reynolds  and  Ellis;  banquet, 
Messrs  Stone  and  Hodges:  sports,  P.  W.  Davis  chairman,  Messrs. 
Noursr.  Sias.  Millar.  C.H.Iidge.  Pestell,  Hart  and  Winter.  The 
subject  committee  is  now  taking  up  the  winter's  work  of  the  club, 
and  the  next  regular  meeting  will  probably  be  held  in  Octobef  in 
Boston. 

■  »♦«  

Legal  Status  of  Reconstructed  Steam  Roads 

An  action  has  been  commenced  in  the  Superior  Court  by  a 
taxpayer,  at  Cincinnati,  to  restrain  the  Cincinnati,  Georgetown 
&  Portsmouth  Railway  from  entering  the  city  over  the  tracks  of 
the  Cincinnati  Traction  Company.  The  suit  involves  the  right 
of  a  reconstructed  steam  road  to  enter  into  traffic  arrangements 
with  an  electric  line.  It  is  claimed  that  the  intcrurban  company 
can  not  enter  the  city  without  securing  consents  of  prop- 
erty owners  and  being  awarded  the  contract  alter  competitive 
bidding  for  the  route.  It  is  claimed  the  Cincinnati,  Georgetown 
\-  Portsmouth  is  a  steam  road  under  the  law.  although  it  is  be- 
ing equipped  with  electricity,  that  it  can  not  enter  the  city  over 
the  tracks  of  a  street  railroad,  so-called,  and,  being  a  steam 
toad,  that  it  can  not  enter  the  city  without  condemning  a  right 
of  way  through  the  city  A  similar  injunction  suit  will  be  brought 
to  enjoin  the  Cincinnati,  Dayton  &  Toledo  Traction  Company 
from  entering  the  city  over  the  tracks  of  the  Cincinnati  &  North- 
western, an  old  steam  road  recently  acquired  by  the  electric 
company  and  now  operated  as  a  part  of  it. 

The  Strike  on  the  Hudson  Valley  Railway 

It  is  stated  that  the  officials  of  the  Hudson  Valley  Railway,  of 
Troy.  N,  Y..  have  said  that  there  will  be  no  further  negotiations 
with  the  striking  employees  with  reference  to  a  settlement  of  the 
trouble,  and  that  the  company  will  commence  preparations  to  re- 
sume the  running  of  cars  The  conference  at  Glens  Falls  on  Sept. 
4  lietweenrepresentativesofthe  company,  strikers  and  trades  assem- 
bly, resulted  in  the  drafting  of  a  new  agreement,  which,  when  it 
was  submitted  to  the  men.  was  not  accepted,  and  the  conference 
came  to  an  linSUCCCttftl]  end. 
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As  a  representative  of  the  Railroad  Commission  I  have  officially 
come  in  contact  with  nearly  every  manager  oi  electric  railroads  in 
the  State.  My  relations  with  them,  1  ;hink,  without  exception, 
arc  cordial  and  friendly,  and  I  hope  that  condition  to  continue, 
but  I  think  your  chairman  has  designs  on  111c  and  is  endeavoring 
to  rupture  the  friendly  feeling*  which  now  exist  between  the  offi- 
cials of  electric  railroads  and  myself.  In  carrying  out  this  idea  he 
has  notified  me  to  present  to  this  convention  a  paper  on  acci- 
nw,  not  requested  mc,  to  do  no,  You  have 
1  in  office  so  long,  he  has  become  an  autocrat  When 
he  order*  around  such  men  as  VrcclanJ,  Kly  and  the  rest  of  you 
gentlemen,  and  you  do  not  resent  it.  I  J  >  not  see  what  else  I  can 
do  but  obey  and  wish  I  had  a  vote  in  the  convention.  Nero  in  his 
palmy  days  was  not  "in  it"  with  this  gentleman.  I  understand  he 
is  learning  to  play  the  fiddle,  and  1  advite  jrotl  to  took  out  for 
your  car  houses  and  power  houses. 

But,  seriously,  gentlemen,  the  subject  of  this  paper  is  at  the 
present  time  a  very  important  one.  The  author  ha*  had  tight 
years'  experience  in  the  investigation  o!  accidents  in  this  State, 
and  this  experience  ha*  taught  him  the  importance  of  the  subject, 
and  also  how  incompetent  he  is  to  present  a  jiaper  on  it  before 
a  convention  of  representative  railroad  nun  such  as  this.  But  to 
treat  the  sul  ject  in  even  my  humble  way,  facts  must  be  stated,  and 
in  doing  this  it  is  desired  that  every  member  of  the  association 
should  know  that  there  it  no  criticism  on  the  managenent  of  any 
one  particular  road  intended,  but  the  genera!  information,  in  refer- 
ence to  the  operation  of  all  roads  which  has  bee  n  obtained  in  my 
official  position  will  he  used  in  the  hope  that  it  may  in  a  small 
measure  aid  in  what  you  arc  all  interested  in  accomplishing, 
namely,  reducing  the  number  of  accidents  to  those  which  are  in- 
cidental to  the  operation  of  an  electric  railroad  and  which  expe- 
rience shows  to  be  practically  unpreventable.  even  with  reasonable 
care  and  foresight. 

In  the  year  i8y8  there  were  1,174  38  tinier,  eif  electric  railroads 
in  this  State:  4O0J  box.  3408  open.  10  mail  and  208  freight,  express 
and  service  cars  operated.  In  that  year  there  were  74  persons 
killed  and  541  injured.  In  1879  there  were  I £2$. 16  miles  of  road; 
4743  box,  3(181  open,  139  mail  and  631  frc'ghl,  express  and  service 
cars  operated.  There  were  ij6  persons  killed  and  589  injured,  In 
igoo  there  were  I.413.J6  miles  of  road;  5008  box.  3<*io  open,  11 
mail  and  6fj6  freight,  express  and  service  cars  operated,  There- 
were  148  persons  killed  and  650  injured.  In  1901  there  were 
1 .54X66  miles  of  road;  5190  box.  3045  open,  10  mail  and  558  freight, 
express  and  service  cars  ope  rated,  and  1O0  persons  were  killed  and 
807  binnd.  The  complete  report*  of  mileage  ami  the  number 
of  cars  operated  for  the  year  ended  June  30.  ic»2.  have  not  yet 
been  received  in  the  Railroad  Commission  office.  In  this  year  to 
June  30  there  were  127  people  killed  and  823  injured.  You  are  all 
familiar  with  the  serious  accidents  which  have  occurred  since 
June  30.  one  of  which  results  in  14  deaths  and  the  injury  of  60 
persons;  another  in  4  deaths  and  20  or  30  injured;  one  where  three 
were  killed  and  several  injured;  two  where  one  was  killed,  and 
several  others  where  a  number  were  injured. 

These  figure*  shivw  that  the  death  rale  caused  by  accidents  in 
reference  to  miles  of  road  operated  was  .003  in  1808,  ioj  in  1899, 
.104  in  1900.  and  .103  in  loot.  As  stated  above,  these  figures  can- 
not be  given  (or  1002.  But,  with  the  exception  of  the  year  1901. 
in  which  year  the  death  rate  in  proportion  to  miles  of  road  was 
less  than  the  year  previous,  there  has  been  a  continuous  increase 
in  the  dath  rate  as  compared  to  the  mileage  This  increase  be- 
tween the  years  1898  and  loot  was  .040,  an  increase  of  about  03 
per  cent  The  percentage  of  passengers  injured  in  inference  to 
miles  of  road  operated  in  1898  was  .462;  in  iKqo..  .480;  in  1900. 
.450,  and  in  1901,  .559.  This  shows  a  steady  increase  in  the  per- 
centage of  passengers  injured  in  reference  to  mileage  of  road 
except  in  the  year  1900,  when  llic  percentage  was  less  than  in  the 
year  previous.  There  has  been  an  increase  between  the  years  l8ij8 
and  1901  of  .097,  an  increase  of  about  21  per  cent. 

These  figures  include  the  accidents  on  all  of  the  electric  rail- 
roads in  the  State,  including  city  and  other  roads,  and  are  compiled 
from  the  annual  reports  of  the  companies  made  to  !hc  Railroad 
Commission  It  was  the  intention  to  have  classified  these  acci- 
dents, and  also  to  have  made  a  percentage  comparison  based  on 
car  mileage,  but  the  investigation  of  the  number  of  serious  acci- 
dents which  have  occurred  recently  has  occupied  so  much  time 


that  I  was  unable  to  make  as  detailed  a  statement  of  accidents  and 
as  clear  a  comparison  of  them  with  the  growth  of  the  electric 
railroads  >;  would  be  desirable  in  a  paper  of  this  kind. 

While  these  figures  include  the  killed  and  injured  resulting 
from  all  classes  of  accidents,  a  large  maturity  of  them  arc  the  re- 
suit  of  head-on  collisions,  tail-end  collisions,  collisions  at  grade 
crossings  of  steam  railroads,  collisions  at  grade  crossings  of 
electric  railroads,  derailments  and  failures  of  bridges  and  trestles. 
The  future  consideration  of  this  subject  will  be  confined  to  this 
class  of  accidents.  The  accidents  incidental  to  city  operation, 
such  as  striking  persons  and  vehicles  on  the  street,  passengers  in- 
jured boarding  and  leaving  csrs,  passengers  thrown  from  cars, 
etc..  will  not  DC  discussed  in  the-  following  portions  of  this  paper. 

The  greatest  loss  of  life  ami  injury  t<-  passengers  on  electric 
tailroads  in  the  last  five  years  has  been  caused  by  rear-end  col- 
lisions; the  next  largest  loss  of  life  and  injury  to  passengers  has 
been  caus.-d  by  head-on  collisions,  and  in  this  comparative  line  of 
the  causes  of  death  and  injury  to  passenpers  are  the  collision*  at 
grade  crossings  <>f  steam  and  electric  railroads,  the  derailment 
of  cars  and  the  collapse  ol  bridges  and  trestles.  The  causes  for 
this  class  of  accielents  arc  numerous,  and  to  state  only  a  small 
portion  of  them  would  he  beyond  the  limits  of  a  paper  of  this 
character.  The  more  important  ones  will  be  briefly  1 

Head  on  and  rear  end  collisions  can  be  dealt 
head,  as  the  causes  which  produce  them  are  in 
In  the  investigation  of  this  class  of  accidents,  it  is  I 
tormen  have  two  stereotyped  excuses  (or  their  occurrence;  first. 
"When  I  saw  the  car  ahead  of  me  I  applied  the  brake,  but  it 
would  not  work;"  second,  i  then  put  on  the  reverse,  but  it 
would  not  take."  The  testimony  of  all  persons  directly  interested 
in  the  operation  of  the  cars  111  collision  is  taken  in  the  investigation 
of  accidents,  and  in  nine  cases  out  of  ten  this  evidence  goes  to 
show  that  the  motormait's  statement  was  not  trur.  When  a 
motorman  has  been  running  a  car  the  greater  part  of  the  day, 
making  his  usual  stops  without  trouble,  and  in  such  a  manner  that 
the  conductor's  attention  has  not  been  attracted  to  them,  this 
being  the  case  on  the  run  on  which  the  accident  occurred,  it  is  safe 
to  infer  that  the  motorman  is  mistaken  when  he  says  the  brakes 
would  not  work.  Of  course,  there  is  always  the  possibility  of  the 
brake  giving  out  on  the  stop  just  before  the  accident;  but  in  the 
investigation  of  this  class  of  accidents  the  inquiry  must  extend 
further  than  the  crew  of  the  car ;  it  must  be  carried  to  a  thorough 
examination  of  the  methods  of  operation,  the  physical  conditions 
of  the  road,  the  kind  of  brakes  used  on  the  cars,  and  the  equip- 
ment of  cars,  including  sand  boxes.  In  the  investigation  of  the 
methods  of  operation  of  railroads  in  refererce  to  accident?,  the 
statement  can  safely  be  made  that  in  a  large  majority  of  them  the 
primary  cause  of  the  accident  can  lie  traced  to  inefficient  manage- 
ment of  the  road,  ami  while  the  motorman  may  be  the  immediate 
cause  of  the  accident,  it  in  all  probability  v.ould  have  been  pre- 
vented had  the  management  been  more  systematic. 

There  has  been  a  large  number  of  tail-end  ai 
Hie  larger  portion  of  these  have  been  caused  by  1 
past  switches  where  they  were  due  to  meet  a  car.  Several  have 
been  causd  by  misunderstanding  of  train  orders  transmitted  over 
a  telephone  system;  several  by  conflicting  orders  being  given  by 
different  officers  of  the  company;  some  by  crews  attempting  to 
"steal"  a  switch;  several  by  crews  taking  it  for  granted  that  a 
car  which  was  due  at  a  junction  of  two  lines  had  passed  that 
point:  others  by  the  failure  of  block  signal  systems;  a 
few  by  cars  getting  U-yond  the  control  of  the  motor- 
man  on  heavy  grades  ami  not  stopping  at  a  switch  where  they 
should  have  stopped  ;  a  number  by  facing -point  switches  on  cross- 
overs on  double  tracks,  and  there  have  been  two  case*  where  motor- 
men  have  seen  cars  approaching  them  on  the  same  track,  and 
have  continued  at  full  speed,  with  the  intention  of  making  the  other 
car  back  up  to  the  switch,  the  speed  continued  on  Imth  cars  for 
the  same  purpose  until  it  was  impossible  to  slop  cither;  two  were 
caused  by  the  running  of  special  and  work  cars  over  a  roail  without 
proper  notice  being  given  to  the  regular  cars ;  one  head-on  collisiiwt 
was  caused  by  an  ordinary  passenger  car  l>eing  used  as  a  work  car 
ami  not  being  placardeil  as  such :  a  regular  car  met  it  on  a  switch 
where  another  regular  car  was  due:  supjiosing  it  was  the  regular 
car  the  crew  ran  out  onto  the  main  track,  and  the  two  regulars 
met  in  head-on  collision.  Among  the  causes  of  tail  cn<l  collisirm* 
may  be  mentioned  the  500  ft.  distance  rule  in  use  on  a  large  num- 
ber of  Sttbufbafl  ami  interttfban  railroads :  cars  coming  to  a  stop  at 
IMiints  ..n  lb,-  road  where  the  new  of  .,n  appr  laching  car  il  limited  ; 
cars  "running  away"  on  grades  and  on  wet  and  slippery  tracks ; 
regular  cars  running  into  work  car*,  standing  upon  the  main 
track  without  protection:  broken  trolley  wheel*  leaving  a  car 
standing  on  the  track  without  light*  :  trains  Iwing  run  in  sections 
without  the  rear' end  of  the  first  section  being  properly  pro- 
tected, and  a  number  of  other  causes. 
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The  accidents  at  grade  crossings  of  steam  and  electric  railroads 
and  at  grade  crossings  of  electric  railroads,  arc  invariably  caused 
by  violation  of  the  running  rules  of  the  company,  for  1  do  not 
know  of  a  crossing  of  steam  and  electric  tracks  in  this  State,  where 
there  is  any  considerable  volume  of  traffic  on  the  steam  road,  but 
wh^t  the  company's  rules  require  the  electric  car  to  come  to  a 
slop  and  the  conductor  to  go  ahead  and  rlag  his  car  over  the  cross- 
ing. But  some  collisions  have  been  caused  by  the  power  giving 
out  while  the  electric  car  was  going  over  the  steam  tracks,  or  by 
the  trolley  leaving  the  wire  while  this  was  being  done,  in  this 
manner  stalling  the  electric  car  in  front  of  the  steam  train  or 
engine.  At  nearly  every  crossing  of  two  electric  tracks  the  cars 
on  one  of  them  are  required  by  the  rules  to  come  to  I  full  stop  be- 
fore proceeding  over  the  crossing. 

The  causes  of  derailment  of  cars  are  so  varied  that  it  would  be 
almost  impossible  in  the  limited  space  of  this  paper  to  enumerate 
them.  The  principal  causes,  however,  arc:  Cars  going  around 
sharp  curves  at  too  high  a  rate  of  speed ;  the  spreading  of  tracks  on 
curves;  the  irregularity  and  poor  alignment  of  curves  and  lack 
of  proper  elevation  on  them;  where  the  grooved  rail  is  used, 
the  groove  being  filled  with  stone,  sand  or  other  substances ;  frogs 
and  switches  not  being  properly  placed;  open  switches;  poor  align 
mcnt  and  surface  of  track;  broken  flanges  on  wheels;  axles  out  of 
line;  loose  wheels;  wheels  not  properly  gaged,  etc. 

There  have  been  several  accidents  resulting  from  bridge  and 
trestle  failures.  These  in  most  cases  have  been  caused  by  leaving 
old  structures  in  the  road  and  increasing  the  weight  of  cars  oper- 
ated over  them  without  increasing  the  strength  of  Ihe  structures. 
There  have  been  two  derailments  on  bridges,  milking  in  serious 
injury  to  passengers,  brought  about  by  the  custom  of  planking 
highway  and  street  bridges  (lush  with  the  tup  <><  the  rail,  without 
proper  guards  to  prevent  a  car  from  going  off  the  rails  and  over  the 
side  of  the  bridge.  This  planking  flush-with-the-top-of-the-rail  is 
almost  the  universal  custom  and  is  a  very  dangerous  one 

These  arc  the  most  frequent  accidents  occuring  on  suburban 
and  interurban  railroads  and  the  principal  causes  of  them.  The 
question  now  to  be  considered  is  how  to  prevent  their  occurrence. 
The  solution  of  this  problem,  to  some  minds,  appears  to  be  an 
easy  one.  Read  any  of  the  papers  of  the  daily  press  after  an 
accident  has  occurred,  and  the  editor  volunteers  a  ready  solution 
of  the  question  of  preventing  accidents  on  electric  railroads  In 
some  of  these  papers  you  will  sec  that  double  tracking  a  road  would 
prevent  all  accidents  on  it  in  the  future;  in  others  equipping  the 
cars  with  John  Smith's  automatic  brake  would  prevent  accidents 
of  all  characters;  in  another,  the  adoption  by  the  company  of 
Bill  Smith's  block  signal  device  would  be  a  guarantee  against  acci- 
dents, and  so  on  through  a  long  list  of  suggestions,  the  writers  be- 
ing confident  of  their  ability  to  judge  of  the  merits  of  the  different 
devices  mentioned  and  their  positive  knowledge  that  the  adoption 
of  that  device  or  plan  would  be  Ihe  solution  of  the  question  under 
consideration.  But  you,  gentlemen,  who  arc  more  experienced  and 
far  more  interested  than  the  editors  in  preventing  accidents  know 
that  accidents  on  electric  railroads  have  multiplied  in  variety  and 
number  with  the  advances  made  in  electric  railroading.  It  is  not 
a  case  of  a  sick  child  where  a  dose  of  paregoric  can  be  administered 
and  the  disease  will  disappear.  The  present  conditions  result  largely 
from  the  tireless  efforts  of  manufacturers  and  inventors  of  elec- 
trical machinery  to  increase  the  efficiency,  power  and  speed  of  their 
apparatus,  and  from  the  failure  of  electric  railroad  managers  to 
keep  pace  with  them  in  track  construction,  safety  devices  and 
methods  of  operation.  This  condition  has  been  a  growth  of  years, 
and  the  remedy  for  it  must  be  found  in  the  free  use  of  safety  appli- 
ances, in  more  perfect  and  complete  construction  and  equipment, 
and  more  careful  and  systematized  methods  of  operation. 

It  is  taken  for  granted  that  every  member  of  this  association 
realizes  that  the  electric  railroad  business  is  face  to  face  with 
Kravc  problems;  that  the  numerous  serious  accidents,  not  only  in 
this  State,  but  throughout  the  country,  arc  injuring  the  standing 
of  the  electric  railroad  before  the  public,  and  that  if  they  continue, 
the  revenues  must  be  impaired  for  the  reason  that  people  will  lose 
confidence  in  electric  railroads  and  will  prefer  to  patronize  steam 
roads.  Up  to  this  time  the  electric  car  has  met  with  favor  by  the 
public,  preference  being  given  to  it  for  suburban  and  interurban 
rides,  even  when  a  destination  could  be  reached  quicker  by  the 
steam  roads.  The  comforts  of  the  electric  service,  including  fresh 
air,  freedom  from  smoke  and  cinders,  the  unobstructed  view  which 
can  be  had  from  the  open  car,  and  especially  the  combined  pleas- 
ures of  a  ride  on  them  thrnuch  a  country  district  have  caused 
the  public  to  patronize  them  liberally;  but  these  frequent  accidents 
are  creating  alarm  and  distrust.  The  confidence  of  the  public  must 
be  restored,  or  you  will  not  only  drive  people  from  the  electric 
cars,  but  you  will  drive  capital  from  investment  in  electric  railways. 
These  statements  are  intended  to  apply  only  to  roads  other  than  the 
distinctively  city  roads  in  the  State.  The  city  railroads  are  operated 
in  a  manner  which  re  fleets  credit  upon  the  management  of  them. 


This  condition  of  safe  operation  docs  not  exist  on  all  of  the 
suburban  and  interurban  roads  and  upon  most  of  them  the  railroad 

commission  has  had  to  investigate  serious  accidents.  Still,  there 
arc  several  of  these  roads  which  arc  operated  under  rules  and  reg- 
ulations which  compare  favorably  with  steam  railroad  methods, 
(hi  one  of  them  there  is  a  complete  telegraph  train  dispatching 
system  in  use ;  on  another,  a  train  dispatching  system,  in  which 
the  orders  arc  transmitted  by  telegraph  and  telephone;  on  several 
others  there  are  train  dispatching  systems,  the  orders  being 
transmitted  by  telephone  only. 

Of  course,  it  is  expected  in  a  paper  of  this  nature,  after  describ- 
ing the  character  of  accidents  occurring  on  electric  railroads,  that 
suggestions  should  be  made  to  prevent  their  occurrence,  and  this 
is  the  point  where  I  realize  my  inability  fully  to  meet  the  require- 
ments of  the  situation.  However,  I  will  mention  a  few  points  in 
which  my  experience  and  observation  have  led  me  to  believe  that 
improvements  could  be  made.  As  stated  before,  the  investigation 
of  accidents  in  a  large  majority  of  the  cases  shows  a  defect  in  the 
organization  of  the  operating  force  and  in  the  methods  of  operation. 
A  well-organized  operating  force  on  an  electric  railroad  can  be  com- 
pared to  the  motor,  pinion  and  gear  wheel  of  an  electric  car,  the 
president  being  the  motive  force  of  the  organization  compared  to 
the  motor ;  the  superintendent  or  general  manager,  through  whom 
the  president's  policies  arc  carried  out,  compared  to  the  pinion; 
and  the  heads  of  the  different  departments,  including  motormen 
and  conductors,  to  whom  the  superintendent  issues  his  orders, 
represented  by  the  different  cogs  on  the  gear  wheel  The  whole 
forms  an  unbroken  line  in  the  case  of  the  organization  from  the 
president  down  to  the  motormen,  conductors  and  other  employees, 
as  in  the  combination  the  pinion  and  gear  transmit  the  power  of  the 
motor  to  the  traction  wheel.  In  the  latter  case  each  member  must 
lie  in  perfect  working  order,  each  one  must  be  fully  equipped  and 
efficient  in  itself;  any  defect  in  one  shows  a  defect  in  the  whole. 
This  is  also  true  of  the  organization.  If  the  president  lacks  in 
ability,  sound  judgment  and  common  sense,  he  will  interfere  wilh 
the  operation  of  the  organization,  and  above  all  he  must  not  reach 
over  beyond  the  pinion,  the  superintendent,  in  carrying  out  his 
ideas  and  policies  as  illustrated  in  the  case  of  the  motor,  pinion 
and  gear;  if  the  leads  of  the  motor  extend  beyond  the  pinion  and 
come  in  contact  with  the  gear  wheel,  a  damage  is  caused  which  re- 
sults in  the  breaking  down  of  the  whole  combination.  It  is  not 
meant  by  this  statement  that  the  president  must  not  come  in  con- 
tact with  the  employees  of  the  road,  but  that  he  must  not  interfere 
with  the  operation  of  the  road  when  it  is  in  operation,  except 
through  the  proper  channel,  the  general  manager  or  superintendent. 
When  the  machinery  is  at  rest  after  the  day's  work  is  done,  or 
when  employees  are  off  duty,  the  more  he  comes  in  contact  with 
them,  the  better  it  is  for  everyone  interested  in  the  welfare  of  the 
road ;  but  in  the  regular  routine  of  business  the  president's  duties 
consist  in  outlining  policies  and  plans  for  the  benefit  of  the  road; 
the  details  of  the  execution  of  these  plans  and  policies  devolve  upon 
the  superintendent.  The  superintendent  of  a  railroad  should  be  a 
man  of  ample  experience  and  capacity,  qualified  to  take  charge  of 
the  operation  of  the  road  in  all  its  branches,  carrying  out  the  views 
and  ideas  of  the  president,  but  to  all  intents  and  purposes  he  should 
be  the  czar  of  everything  pertaining  to  the  direct  operation  of  the 
system.  The  heads  of  the  different  departments,  motormen  and 
conductors,  as  represented  by  the  gear  of  the  combination,  must 
mesh  into  the  different  apertures  between  the  cogs  of  the  pinion, 
and  if  one  of  the  cogs  of  the  gear  becomes  rusted  and  will  not 
readily  absorb  the  lubrication,  which  in  the  case  of  the  organization 
is  represented  by  the  book  of  rules  and  special  instructions,  it 
weakens  the  whole  structure,  and  if  not  removed  will  cause  a 
breakdown  When  a  cog  becomes  worn  out  it  must  be  removed 
from  the  system.  In  the  case  of  the  organization,  when  a  motor- 
man  becomes  too  old  for  service,  he  must  be  removed  from  that 
position,  and  usually  there  are  places  on  an  electric  road  into  which 
an  old,  faithful  niotorman  can  be  put,  where  he  will  not  be  a  detri- 
ment to  the  service.  If  a  motorman  becomes  too  large  for  his 
position,  as  in  the  case  of  the  cog.  he  will  not  mesh  into  the  aper- 
ture assigned  to  him,  but  will  interfere  with  the  smooth  run- 
ning, and  must  also  be  removed.  This  illustration  might  be 
carried  further,  showing  that  perfect  organization  i»  an 
essential  thing  to  the  welfare  of  an  electric  railroad.  But  the  illus- 
tration clearly  sets  forth  one  point  which  to  my  mind  is  essential 
to  the  safe  operation  of  any  road;  that  is.  the  duties  of  the  superin- 
tendent or  general  manager  should  be  confined  to  carrying  out  the 
instructions  received  from  the  president  in  reference  to  the  opera- 
tion—and nothing  but  the  operation — of  the  railroad.  He  should 
not  be  burdened  with  any  additional  duties,  such  as  the  supervision 
of  construction  of  extensions,  or  the  negotiation  of  stocks  or 
bonds:  his  whole  duty  should  be  trying  to  earn  dividends,  not  to 
negotiate  the  securities  of  the  road. 

(To  be  OmHmitd.)  I 
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The  Manhattan  Elevated  Company's  Report  and  Grand 
Balance  Sheet 


The  report  of  the  Manhattan  Elevated  Railway  Company,  of  New 
York  for  the  year  ended  June  30.  1002,  a*  filed  with  the  Railroad 
Commissioners,  shows : 


1902 

1001 

$10,665,91  1 

> , ,  4 1  6  .ones 

Operating  expenses   

5.51^,585 

5.253.22V 

$4,163,659 

$625,800 

$5,773,126 

$5,000,042 

Interest  and  taxes   

2,699.670 

2,677,706 

1107345° 

I.OJ0.0OO 

1,020,000 

$1. 153.456 

$402,330 

215.259.345 

100.045,741 

The  general  balance  sheet  of  the  company,  as  of  June  30.  190% 

shows : 

ASSETS 

1902 

lOOl 

14.014.000 

3.230.864 

3  i68,.w8 

240.557 

C|.  f.r.1  lAj    An  K<sn,l 

556,273 

347,008 

753 

392 

M.nn,    loco    at    s^ompan}  reucemauic 

second  mortgage  Metropolitan  bonds 

0,000 

14,835 

0.361 

44.** 

203.207 

221.847 

•  50.607 

9,004.416 

1 3.646 

17.214 

Central  Trust  Company,  trustee,  etc  

4.593 

4.503 

300,000 

$oK,7i6.5«o 

$96,602,594 

LIABILITIES 

Consolidated  capital  stock   

$47,000,700 

$47.'*;9.7O0 

300 

3°0 

.-W.S45.ooo 

39.554.000 

Convertible  bonds  and  certificates  

42.035 

42.035 

Interest    on    funded    debt    due  and 

accrued   

202,700 

.162,701) 

Manhattan  4  per  cent  bonds,  special 

300,000 

3.377.VI' 

2.663.91.' 

7.358 

27.358 

Sundries   

56.351 

f<a 

60 

"  "4.55'> 

80.288 

063210 

376,804 

68.0/m 

53.ti8 

6,259,728 

5.106,273 

$08,726,580 

 «■♦.  

An  Electric  Railway  Between  Rochester  and  Syracuse 

The  granting  by  the  Railroad  Commissioners  of  New  York  of  the 
application  of  the  Rochester,  Syracuse  &  Eastern  Electric  Rail- 
way Company's  application  to  build  an  electric  railway  between 
Rochester  and  Syracuse  marks  the  close  of  a  long  and  >tubl>orn 
fight  which  the  company  has  waged  with  the  New  York  Central, 
the  Rochester  &  Eastern  Railway  and  the  Monroe  County  Belt 
Line.  The  new  road,  when  completed,  will  run  through  the 
village*  of  Brighton,  Pcnfield,  Fairport.  Egypt.  Maci-don.  Palmyra. 
Port  Gibson.  Newark.  Lyons,  Lock  Berlin.  Gyde,  Savannah,  Port 
Byron.  Wcedsport,  Jordan,  Peru.  Memphis,  Warner's.  Amboy. 
Belle  Isle  and  Solvay,  and  it  will  cross  the  New  York  Central  five 
times,  The  capital  stock  of  the  company  is  $.5,500,000.  but  this  is 
to  be  increased  to  $5,000,000,  it  is  said.  The  officers  of  the  company 
are:  Lyman  C.  Smith,  of  Syracuse,  president:  F.  \V.  Roebling, 
of  Trenton,  vice-president:  Charles  A.  Lux.  of  Civile,  secretary: 
A,  K.  Hiscock.  of  Syracuse,  treasurer;  Clifford  D.  Beebe,  of  Syra- 
cuse, gen  era!  manager;  Thomas  H.  Mather,  of  Syracuse,  chief 
engineer 


Yellow  Journalism  and  Railway  Statistics 


When  the  imaginative  mind  ot  the  daily  newspaper  man  is 
focused  on  the  preparation  of  an  article  that  relates  to  electricity 
in  any  of  its  various  applications,  one  who  knows  is  generally 
treated  to  a  good  laugh  when  the  artie'e  finally  makes  its  appear- 
ance. Of  the  many,  many  instances  of  the  ludicrous  in  these 
cases  the  description,  some  time  since,  of  a  wattmeter  by  an 
enterprising  news itathcrcr  of  Philadelphia  is  far  in  advance  of 
any  other.  But  it  is  not  only  in  trying  to  describe  knowingly 
some  technical  point  that  the  daily  newspaper  man  causes  those 
who  know  to  laugh,  for  when  he  begins  to  juggle  statistics  he  is 
equally  as  funny.  Of  late  there  has  been  a  tendency  to  show,  by 
comparison,  the  magnitude  of  the  money  returned  to  street  rail- 
ways through  their  conductors,  and  from  a  recent  article  in  a 
paper  in  one  of  our  Western  cities,  which  is,  by  no  means,  as 
interesting  as  some  we  have  seen,  we  quote: 

"It  is  estimated  that  when  the  twelve  months  of  the  present 
year  are  at  an  end,  Dec  31,  the  street  railway  company's  cars 
will  have  carried  between  13.000,000  and  14,000,000  passengers. 
I-ast  year,  however,  the  11,000,000  passengers  are  vouched  for  by 
the  company's  books  and  reports,  and,  taking  this  for  a  basis, 
some  interesting  comparisons  may  be  drawn.  Supposing  that 
each  of  the  1 1 ,000,000  passengers  had  paid  his  fare  with  a  nickel 
and  the  little  coins  carefully  were  hoarded.  Put  together  in  a  giant 
scales,  for  nothing  in  the  weighing  machinery  in  the  city  or  in 
the  State  could  be  found  big  enough  to  weigh  them,  it  would  be 
found  that  the  coins  aggregated  a  weight  of  nearly  160.000  lbs., 
or  80  tons.  The  limitation  of  the  weight  to  be  carried  on  the 
biggest  freight  car  is  placed  at  40  tons  carrying  power,  and  it 
would,  therefore,  be  seen  that  two  freight  cars  of  the  ordinary 
design  and  strength  could  not  safely  transport  the  coins  taken 
in  by  the  company  for  the  year  1901.  Aggregating  the  nickels, 
as  to  value,  the  amount  would  reach  more  than  a  half  a  million, 
or.  in  exact  figures,  $350,000.  This  amount  means  that  should 
it  be  distributed  among  the  inhabitants  of  the  city,  every-  man. 
woman  and  child  could  take  12.2  rides  on  the  local  street  cars. 
The  total  weight  of  1 1.000.000  passengers,  taking  130  lbs.  as  the 
average  weight,  would  mean  that  the  cars  of  the  company  car- 
ried no  less  than  1,430,000,000  lbs.  of  live  weight,  or,  to  make 
the  figure  more  impressive.  715,000  tons.  The  building  at  the 
comer  of  (here  intersecting  streets  are  namei')  lifted  bodily  on  to 
scales  would  probably  weigh  but  a  smalt  portion  of  715.000  tons. 
The  weight  is  just  about  715  times  the  total  weight  of  all  the 
electric  cars  in  the  city.  It  represents  more  tonnage  than  the 
combined  tonnage  of  the  United  States  Navy  and  the  steamers 
of  the  trans-Atlantic  liners  sailing  under  the  American  flag.  Place 
the  passengers  carried  by  the  local  cars  in  a  line  and  allowing 
each  passenger  t  ft.  of  ground  U|K>n  which  to  stand,  the  line 
would  reach  from  Grand  Rapids  to  Denver,  or,  in  miles,  the  line 
would  stretch  out  unbroken  for  nearly  2000  miles.  In  handling 
this  vast  business  each  car  of  the  local  company  would  carry 
some  183.333%  passengers  during  the  year,  double  the  entire 
population  of  the  city  in  which  it  runs,  and  would  have  to  carry 
loads  filling  it  to  the  platforms  366ft  times,  counting  50  passengers 
to  a  load 



Value  of  Texas  Oil  for  Fuel 


It  is  promised  that  reliable  data  upon  the  value  of  Texas  oil 
for  fuel  will  be  forthcoming  in  a  paper  now  being  prepared  by 
Charles  W.  Hayes,  of  the  Geological  Survey,  for  publication  in 
the  official  records  of  the  department.  The  paper  will  give  the 
relative  fuel  value  of  Texas  and  various  other  oils  compared  with 
both  bituminous  and  anthracite  coal.  A  practical  monopoly  ex- 
ists in  anthracite  coal,  for  the  reason  that  its  presence  is  confined 
to  a  few  square  miles  in  Pennsylvania,  which  arc  owned  and  con- 
trolled by  a  comparatively  few  persons  through  corporations. 
Small  quantities  ol  anthracite  are  found  in  Colorado  and  New 
Mexico,  and  some  anthracite  is  found  in  Arkansas,  but  those 
fields  arc  so  small  that  they  arc  not  regarded  as  factors  in  the 
supply  of  hard  coal.  About  4.000,000  barrels  of  Texas  oil  were 
sold  last  year  for  fuel  purposes.  It  was  sold  from  25  cents  to  30 
cents  per  barrel  No  economical  method  has  been  discovered  for 
refining  this  Texas  oil  for  illuminating  purposes,  and  its  use  is 
likely  to  be  confined  to  purposes  of  fuel.  Many  attempts  have 
been  made  to  secure  its  adoption  in  large  power  plants,  but  thus 
far  the  cost  of  transportation  and  the  lack  of  confidence  in  the 
supplv  has  prevented  the  general  use  throughout  the  North. 


Digitized  by  Google 


374 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.  No.  n. 


Topics  of  the  Week 

Stimulated  by  recent  deplorable  accidents,  (lit-  Massachusetts 
Railroad  Commission  has  intimated  to  the  street-car  companies 
of  tile  State  that  the  time  has  come  for  them  to  equip  all  their 
cars  with  power  brakes.  It  is  s-iidHu  companies  are  endeavor- 
ing to  comply  with  the  suggestion. 


Electric  roads  centering  at  Columbus  arc  agitating  the  ques- 
tion o(  asking  the  Legislature  of  Ohio  to  appoint  a  '  Slate  In- 
spector of  Electric  Kailways"  to  regulate  traction  line*  in  the 
same  manner  in  which  steam  roads  are  regulated.  The  idea  is  to 
have  an  officer  supervise  the  care  of  tracks,  ears,  overhead*  wiring 
and  other  matters  pertaining  to  the  operation  of  the  lines.  The 
matter  will  probably  be  brought  up  at  the  coming  spinal  session 
of  the  Legislature. 


A  newspaper  report  from  Toledo  declarts  that  a  car  on  the 
Toledo  &  Monroe  Railway  covered  the  174  mile*  from  Monroe 
to  Alexis,  Mich.,  in  exactly  seventeen  minutes.  The  car  used  for 
the  trial  was  the  No.  18  of  the  Lake  Shore  Klcctric  Railway.  It 
is  equipped  with  four  125  hp  motors.  Mention  of  trials  by  this 
car  have  been  made  in  the  Stkkut  RAILWAY  J  OU  ft  HAL.  Its  latest 
performance  is  claimed  to  have  been  the  fastest  run  ever  made  by 
an  electric  car  in  this  country. 


An  official  notification  has  been  issued  by  Commissioner  of 
Health  l.ederle,  oi  New  York,  directed  to  the  Rapid  T  ransit  Sub- 
way Commissioners,  advising  them  that  the  subwav  excavation 
must  Ik.-  cleaned  of  offensive  matter,  stagnant  water  slid  sewage; 
that  st«p»  must  be  taken  to  prevent  the  dumping  of  refuse  into 
the  excavation  and  to  arrest  any  offenders  in  this  respect;  that  in 
place  of  the  present  open  sewers  properly  covered  ones  must  be 
used  and  that  provision  must  be  made  (or  the  disinfection  of  the 
subway. 


Two  important  facts  about  the  World's  Fair  at  St.  Louis  are 
related  in  an  official  bulletin  recently  issued  by  the  publicity  de- 
partment, namely,  that  "the  price  paid  for  the  Louisiana  Terri- 
tory was  lis.ooo.ono,"  and  that  the  "total  tnnds  for  the  World's 
Hair  to  date,  including  the  State  and  Government  appropriations, 
aggregate  Jjo.ooo.oor>,'*  or  ??,ooo,ooo  more  for  the  celebration 
of  the  event  than  the  original  cost.  Evidently,  the  importance  of 
the  acquisition  and  the  value  of  the  territory  is  more  fully  ap- 
preciated to  day  than  at  the  time  of  the  purchase. 


There  has  been  considerable  speculation  as  to  the  meaning  oi 
the  work  that  is  now  being  done  by  the  Pennsylvania  Railroad 
Company  in  Jersey.  A  shaft  has  been  sunk  in  the  North  River 
on  the  line  of  the  proposed  tunnel  Hutu  Long  Island  City  to  the 
Jersey  short  loi  the  purpose  "i  .1-  ertauUNg  Hi.  supporting 
strength  oi  the  material  111  the  bid  of  the  river  and  the  condi- 
tions with  which  the  engineers  must  cope  when  the  construction 
of  the  tunnel  is  undertaken.  The  shaft  is  in  the  North  River 
opposite  the  Erie  freight  pier  in  Weehawken.  about  700  it  out 
from  the  wharf.  It  runs  too  ft.  below  the  wharf  level  and  130  it. 
into  the  bed  of  the  river.  Below  that  depth  a  screw  pile  has  been, 
sunk.  TIh  engineers  for  the  Pennsylvania  Railroad  C  ompany  ex- 
plained that  this  shaft  was  not  part  of  the  tunnel  construction, 
but  was  put  down  as  a  test  to  supply  them  with  information  neces- 
sary before  the  building  of  the  tunnel. 


The  Commissioner  of  Public  Woi'ttf,  of  Rochester,  N.  V..  has 
publicly  commended  the  'lrret  railway  company  for  its  liberality 
and  public  spirit  in  meeting  the  requests  of  the  city  for  paying 
the  expense  entailed  in  keeping  the  streets  upon  wliiil*  the  com- 
pany's lines  are  operated  clear  of  snow.  "In  view  of  the  struggle 
we  have  in  keeping  up  the  street  and  sewer  work,"  said  the  com- 
missioner. "I  am  much  encouraged  by  the  attitude  of  the  Roches- 
ter Railway  Company.  Some  time  ago  I  made  an  argument  to 
the  officials  of  the  company  that  it  would  be  proper  lor  tbeiii  to 
pay  something  toward  the  extra  cost  of  removing  snow  irotn  the 
streets  accumulated  through  the  cleaning  of  the  tracks.  Such  a 
thing  hart  not  !>een  done  before,  but  it  termed  proper  tba*  the 
company  should  meet  us  part  way  and  help  out  somewhat.  After 
mature  deliberation  on  the  part  of  the  officials,  they  finally  de- 
cided to  give  us  $-'.ooo.  This  is  encouraging  not  only  in  the 
amount  of  money  but  as  showing  the  spirit  of  the  management 
of  the  company  in  liberality  and  being  up-to-date." 


An  Old  Accident  Fakir  Caught 


In  the  arrest  a  few  days  ago  in  New  York  of  William  J.  Doratl 
the  police  of  New  York  and  Philadelphia  believe  they  have  captured 
the  clever  accident  fakir,  who,  about  a  year  ago,  was  run  down 
by  the  claim  department  of  the  Union  Traction  Company,  oi 
Philadelphia,  and  who  even  now  is  wanted  in  the  latter  city  to 
answer  charges  of  fraud  in  connection  will)  an  accident  that  hap- 
pened there  a  few  weeks  ago.  t)oran  is  well  educated,  and  when 
he  desires  to  enact  the  role  of  a  gentleman  he  can  deceive  all  who 
are  not  acquainted  w  ith  him  He  is  an  athlete  of  ability,  and  to  his 
ability  as  a  contortionist  is  credited  his  success  in  mulcting  street 
railway  companies,  He  is  said  to  have  first  begun  operations  in 
I'joo,  and  has  had  associated  with  him  in  his  work  accomplices 
equally  as  clever  as  himself.  Kven  his  wife  did  a  turn  for  him  in 
Philadelphia.  It  is  said  that  in  his  latest  exploit  Doran  threw  him- 
self front  a  car  into  the  gutter,  where  he  laid  motionless  until  as- 
sistance reached  hint.  In  reality  he  was  not  injured  in  the  least, 
hut  when  he  was  picked  up  one  of  his  ankles  was  out  of  joint — the 
result  of  a  trick— and  he  said  he  was  suffering  great  pain  internally. 
The  unsuspecting  street  railway  officials  are  said  to  have  settled  this 
claim,  paying  Doran  a  liberal  sum. 

 »♦«  

ENGINEERING  SOCIETY 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGI- 
NEERS,— The  next  meeting  of  the  Institute  will  be  held  at  12 
West  Thirty-First  Street,  New  York,  on  Friday,  Sept.  26.  A 
paper  will  be  presented  by  B.  (1  l.amme,  of  Pittsburgh,  on  '  The 
Washington,  Baltimore  &  Annapolis  Single-Phase  Railway."  Trie 
following  meeting  will  be  held  at  the  same  place  on  Friday,  Oct 
-'4.  and  a  paper  will  be  presented  by  Prof.  Charles  P.  Matthews, 
oi  Lafayette,  Ind..  on  "An  Integrating  Photometer  for  Glow 
l  amps  and  Sources  oi  Like  Intensity." 


Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney.  Room  No  taoj-y  Nas'au-Beekman  Building,  New  York] 

UNITED  STATES  PATENTS  ISSUED  AUG.  «,  1902 
707.501.  Underground  Trolley  System,  F.  A.  Howarth,  Johns- 
town. N.  Y.  App,  filed  Nov.  22,  loot.  The  conductor  is  mounted 
independently  in  a  flexible  Conduit,  which  is  distorted  by  the 
trolley  to  carry  the  walls  of  the  conduit  into  contact  with  the 
conductor. 

707.606.  Trolley  for  Use  in  Electric  Traction;  J.  G.  Lister. 
Sheffield.  England.  App.  ..led  Dec  14.  1001.  The  trolley  wheel 
i»  pivoted  to  the  upper  end  of  a  pole  and  controlled  by  a  spring 
independent  of  that  which  acts  on  the  pole. 

707640.  Tramway  Switch;  V  B  Robinson,  Dickinson,  N.  P. 
App  filed  Oct.  1,  kjoi.  A  spear-headed  lever  is  moved  by  a 
projection  from  the  car  to  throw  the  switch  point  in  any  direction. 

707,6,6.  Truck  Bolster;  C.  Y'anderbilt,  New  York,  N.  Y.  App. 
filed  Feb.  17,  1902.  The  invention  is  a  form  of  truck  bolster 
built  up  of  rolled  metal  beams,  securely  united  and  braced  at 
their  ends  by  the  spring  seat,  which  is  of  a  form  peculiarly  service- 
able lor  the  purpose. 

707.663.  Rail-Bond;  M.  F.  Whiton,  Hingham,  Mass.  App. 
filed  Feb  .».  1002.  The  feet  of  a  laminated  bond  are  held  solid  by 
being  dipped  into  solder  and  a  rivet  which  passes  through  all  of 
the  laminations. 

707.60.!.  Brake  Handle;  H.  W.  Gihbs,  Boston.  Mass.  App. 
filed  June  20.  1002.  The  inner  end  of  the  crank  handle  has  a 
Cylindrical  chamber  provided  with  vertical  ratchet  teeth,  and  the 
upper  end  of  the  brake  staff  inclosed  in  said  chamber  is  pro- 
vided with  a  transverse  slot  in  which  is  a  horizontally  sliding 
pawl  adapted  to  be  moved  in  opposite  directions  by  the  alternate 
contact  of  its  ends  with  the  ratchet  teeth,  whereby  an  end  of  the 
pawl  will  always  be  projected  into  a  position  to  engage  the  ratchet 
tooth  next  in  advance  of  the  same  when  the  handle  is  moved 
to  set  the  brakes. 

707844  Electric  Railway  System;  J.  C.  Henry,  Denver,  Col. 
App.  filed  April  9.  1901.  The  positive  and  negative  conductors 
are  housed  and  protected  by  the  flanges  of  an  I-beam  arranged 
between  the  rails. 

707  qjr>.  Switch  Operating  Device;  F.  S.  Jones.  Export.  Pa. 
App.  filed  Dec.  14.  iqoi.  The  switch  points  are  operated  by 
projecting  a  shoe  from  the  platform  of  the  car  to  engage  with 
lever*  in  the  roadbed. 
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UNITED  STATES  PATENTS  ISSUED  SEPT.  i.  Wt 
708.024.    Coupling  for  EltCtric  Motors;  P.  E.  Case,  Schcncc 
tady.  N.  Y.    App.  filed  Feb.  15,  1901.    A  coupling  for  conductor* 
between  cars,  tine  member  having  a  pair  of  brushes  which  bears 
against  a  head  carried  by  the  other  member. 

708,0.16,  Mounting  for  Electric  Heaters;  E.  E.  Gold.  New 
York.  N.  Y.  App.  filed  Oct.  ifi,  10x11.  A  beater  adapted  fur  twin 
movable  car  scats,  it  being  placed  in  the  iramc  benealh  the  seats 
and  adapted  to  move  with  the  latter. 

708.048.  Trolley  Harp  or  Fork;  I).  1*.  Johnson  and  F.  P. 
Crockett.  Kalamazoo,  Mich.  App.  tiled  April  28.  1000.  An  im- 
provement in  the  shape  of  the  spring  contact  between  the  roller 
and  the  harp. 


PATENT  NO.  707.692 


708.151.  Step  for  Street  Cars  or  Other  Vehicles;  C.  W,  Kevin 
and  A.  Matz,  Cincinnati,  Ohio.    App.  filed  April  1.  tool.  Details. 

708,131.  Attachment  for  Car  Steps;  J.  H.  Fassell.  Nashua,  and 
J.  E.  Warren.  Greenfield,  N.  H.  App,  filed  Jan  25,  [go),  The 
bottom  step  is  carried  on  the  end  oi  a  rod  adapted  to  be  moved 
in  a  diagonal  direction  to  open  and  told  the  step  by  gearing, 

708.157.  Controller  for  Electric  Motors;  F.  A.  Merrick  and 

E.  W.  Stull,  Johnstown,  Pa.  App.  filed  Jan.  2,  1902.  A  locking 
device  whereby  the  series  parallel  switch,  normally  held  at  its 
series  position,  can  not  be  operated  to  connect  the  motors  in  mul- 
tiple until  the  latter  have  been  brought  to  a  sufficient  degree  of 
speed  by  the  operation  of  the  rheostat  switch. 

708.158.  Controller  for  Electric  Motors;  F.  A.  Merrick  and 

F.  W,  Stull.  Johnstown.  I'a.  App.  filed  Jan  2,  1902.  Electro- 
magnetic devices  of  improved  character  for  'blowing  out"  arcs 
at  the  controller  contacts. 


PATENT  NO.  708.209 


708.175.  Suspended  Railway  Vehicle;  VV.  Schn.it*.  Klbcrficld. 
Germany.  App,  filed  Nov.  5.  1001  A  peculiar  arrangement  of 
the  masses  of  the  structure  to  have  the  lines  of  gravity  passing 
through  the  center  of  the  rail-head. 

7o6.i<>8.  Trolley;  J.  \V.  Brooks,  Indianapolis,  Ind.  App.  filed 
Jan.  16.  1001.  An  anti-iriction  knuckle  joint  in  the  harp  to  allow 
ihe  wheel  to  follow  irregularities,  in  the  wire. 

708.209,  Side  Guard  for  Cars:  J.  H.  Donnelly,  Philadelphia, 
Pa  App.  filed  May  15,  igcu.  A  bell  crank  is  pivoted  to  the 
post  at  the  end  of  each  cross-seat  and  has  a  long  arm  adapted 
to  close  the  exit  opening  All  levers  arc  connected  by  a  single 
mechanism  to  be  moved  at  once. 

708,462.  Vehicle  to  Be  Used  in  Electric  Traction  on  Railways ; 
G.  Cawley.  Westminster,  England.  App.  filed  June  J,  1002.  A 
vehicle  especially  constructed  to  carry  boilerv  engine,  dynamo 
and  motors  for  electric  traction. 


PERSONAL  MENTION 

MR,  H  H.  WILLIAMS,  master  mechanic  of  the  Brooklyn  Rapid 
Transit  Company,  has  handed  his  resignation  to  President  Great- 
singer,  of  the  company. 

MR.  GEORGE  F  McCl'LLyCH,  president  and  general  manager 
of  the  Union  Traction  Company,  of  Indiana,  and  his  wife  base 
sailed  for  Europe,  where  they  will  Spend  abort  two  months. 

MR.  P.  L  GRIFFIN,  prominently  identified  with  the  Penn- 
sylvania &  Mahoning  Valley  Railway,  at  Nilcs,  Ohio,  has  re- 
signed from  that  company  to  become  superintendent  of  a  new 
road  at  Louisville,  Ky. 

MR.  HARRY  G.  FOLTS.  a  well-known  promotor  of  electric 
railways,  died  at  his  home  in  Salem,  Ohio,  a  few  days  ago.  At 
INC  time  of  his  death  Mr.  Folts  was  promoting  an  electric  railway 
from  Salem  to  East  Liverpool. 

MR  GEORGE  C.  RICHARDS  has  resigned  as  manager  of 
Reeves'  Park,  owned  by  the  Toledo,  Fosioria  &  Findlay  Railway. 
Under  Mr.  Richards'  able  management  the  park  has  become  one 
of  the  most  successful  of  its  kind  in  the  country. 

MK  CHARLES  VADAKIN.  formerly  division  superintendent 
oi  the  Baltimore  &  Ohio  Railroad,  has  been  placed  in  charge  of 
the  work  of  rebuilding  the  Newark-Granville  division  of  the 
Columbus.  Buckeye  Lake  &  Newark  Traction  Company's  lines. 

MR  MATHEW  M,  ROBEY.  superintendent  of  the  Tiffin 
Electric  Railway  &•  Power  Company,  died  a  few  days  ago  at  his 
home  in  Tiffin.  Ohio.  Mr.  Robey  superintended  the  building  of 
the  street  railway  lines  in  Tiffin,  in  1892.  and  had  been  connected 
with  the  company  ever  since. 

MR  K  L  JEWETT  has  been  appointed  general  foreman  of  the 
surface  shops  of  the  Brooklyn  Rapid  Transit  Company.  Mr. 
Jewell  has  hail  valuable  experience  in  the  mechanical  depart- 
ments of  1  he  1  win  City  Rapid  Transit  Company  and  the  Chicago 
City  Railway  Company,  and  he  is  exceptionally  well  equipped  for 
his  new  duties. 

MR  B.  S  JOSSELYN,  general  manager  of  the  Kentucky  & 
Indiana  Bridge  &  Railroad  Company,  has  resigned  from  that 
company  to  become  general  manager  of  the  Hudson  Valley  Rail- 
road, of  Glens  Falls,  N  Y  Mr,  Josselyn  has  been  general  man- 
ager oi  the  Kentucky  &  Indiana  Bridge  &  Railroad  Company  for 
three  years.  He  obtained  his  railroad  training  in  the  far  West, 
and  is  well  fitted  for  the  position  to  which  he  has  been  appointed 

MR  W  G  WAGENHALS,  at  present  general  manager  of  the 
Millcreek  Valley  Railway  Company,  of  Cincinnati.  Ohio,  which 
has  been  leased  to  the  Cincinnati  Interurban  Company,  will  re- 
lire  from  the  company  on  Oct.  1,  when  the  lease  becomes  oper- 
ative. Mr.  Wagcnhals,  after  retiring  from  the  Millcreek  Company, 
will  devote  his  entire  attention  to  supervising  the  building  of  an 
electric  railway  out  of  Cincinnati  that  is  to  be  built  by  Cincinnati 
interests. 

MR  HENRY  L,  CLEVER  DON,  chief  deputy  county  engineer 
.  f  Cuyahoga  County.  Ohio,  who  lives  near  Dover,  was  seriously 
injured  a  few-  days  ago  by  being  forced  to  jump  from  a  bridge  on 
the  Lorain  &  Cleveland  Railway,  into  a  ravine,  a  distance  of  over 
fifty  feet  Mr.  Clevcrdon  was  crossing  the  bridge  on  foot  when  a 
car  backed  towards  him  unexpectedly.  Mr.  Cleverdon  was  for- 
merly engineer  for  the  Lorain  &  Cleveland  road,  and  superin- 
tended the  building  of  the  bridge  on  which  he  was  injured. 

MR  W  B  BROCKWAY,  secretary  of  the  Street  Railway  Ac- 
countants' Association  of  America,  has  severed  his  connection  with 
the  New  Orleans  &  Carrollton  Railroad,  Light  &  Power  Company,  of 
New  Orleans.  La  .  and  has  accepted  a  position  to  represent  Messrs. 
Isidore  Newman  &  Sons,  of  25  Broad  Street.  New  York  City,  in 
their  accounting  departments  of  street  railway  and  electric  light 
companies  Mr  J.  K  Newman,  of  the  firm,  was  president  of  the 
New  Orleans  &  Carrollton  Railroad.  Light  fit  Power  Company 
before  the  consolidation  of  that  company  with  the  New  Orleans 
Railway  Company  He  has  now  decided  to  take  up  his  residence 
in  New  York  City  to  look  after  the  many  street  railway  and  light- 
ing properties  in  which  he  is  interested. 

MR  THOMAS  B  WHITTED.  manager  sales  department.  Den- 
ver office  of  the  General  Electric  Company,  has  resigned  to  become 
consulting  engineer  for  the  electric  and  gas  properties  controlled 
by  Mr  Joseph  J.  Henry.  Mr.  Whittcd  is  one  of  the  best-known 
men  in  the  electric  business  in  the  West.  Starting  nearly  ten 
years  ago  in  the  shops  of  the  General  Electric  Company  at  Schenec- 
tady, N  Y .  he  worked  his  way,  step  by  step,  until  three  years  ago 
he  became  engineer  of  the  Denver  office,  and  a  year  later  manager 
of  the  sales  department.  His  success,  both  as  salesman  and  engi- 
neer, and  his  agreeable  personality  have  endeared  him  to  the  busi- 
ness men  of  the  community,  all  of  whom  extend  their  best  wishes 
and  congratulate  Mr  Henry  in  securing  such  an  able  man. 
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THE  MARKETS 


Wall  SnuxT,  Sept.  10.  lyoi. 
The  money  market  during  the  last  fortnight  ha,  rapidly 
approached  the  situation  which  has  been  foremen  for  sonic  time 
past.  Currency  has  begun  to  move  in  quantity  to  the  West  to 
supply  the  usual  autumn  requirements  in  the  harvest  sections,  the 
Treasury  has  continued  to  withdraw  large  sums,  chirliy  ..u  account 
of  heavy  customs  collections,  surplus  bank  reserves  have  declined 
sharply,  and  money  rates  have  advanced.  About  half  the  New 
York  institutions  find  themselves  already  below  the  legal  limit  of 
reserve,  while  the  $4,000,000  remaining  to  the  Charing  House  Asso- 
ciation in  the  aggregate  is  considerably  the  lowest  (or  this  period 
in  recent  years.  The  rise  in  money  rates  has  been  about  what  is 
to  be  expected  under  these  circumstances.  Time  loans  have  been 
marked  up  generally  from  5  per  cent  to  $Vt  per  cent,  with  lenders 
disposed  to  hold  off  for  6  per  cent.  Call  money,  meanwhile,  com- 
mands an  average  8  per  cent  on  the  Stock  Exchange,  with  an 
extreme  10  per  cent  recorded  in  some  instances.  As  yet  the 
stringency  has  not  grown  acute  enough  to  compel  any  general  cur- 
tailment of  loans.  The  Clearing  House  banks  during  the  last  few 
days  have  withdrawn  their  credits  freely,  but  the  deficiency  ha* 
been  supplied  by  trust  companies  and  out-of-town  banCs,  who,  as 
usual,  arc  the  ones  to  reap  the  most  benefit  from  the  high-money 
premiums.  It  is  evident  that  relief  must  be  forthcoming  very 
shortly  for  this  rather  critical  situation.  Such  relief  will  probably 
be  derived  from  at  least  three  distinct  sources — first,  through 
decrease  of  local  loans,  either  by  the  process  of  shifting  already 
witne»ed,  or  by  direct  recall;  second,  through  expansion  of  Iwnk- 
note  issue,  and  third,  through  imports  of  gold  from  abroad.  The 
first  of  these  movements  has  been  going  on  quite  extensively  for 
several  weeks,  and  undoubtedly  will  continue  The  second  has 
also  begun  to  some  extent.  Through  the  energetic  co-operation  of 
the  intelligent  head  of  the  Treasury  Dc(>artment  everything  is  in 
readiness  to  expand  note  issue  as  fast  as  the  banks  arc  able  and 
willing  to  deposit  the  necessary  security.  It  is  unofficially  stated 
that  some  $15,000,000  govermcnt  bonds  have  been  collected  and 
will  be  turned  in  against  new  circulation,  as  the  banks  sec  fit.  As 
for  the  third  and  most  important  source  of  relief,  the  recent  sharp 
fall  in  sterling  exchange  is  sufficient  indication  that  the  titiH-  for 
gold  imports  is  not  far  distant.  A  further  decline  of  1'A  cents  in 
the  pound  sterling  would  bring  rates  to  the  point  where  gold  could 
be  profitably  brought  from  abroad  As  the  foreign  banks  arc  un- 
usually well  off  this  season,  and  as  Europe's  own  demands  arc 
comparatively  light,  it  would  not  be  surprising  if  we  were  to  get 
between  twenty  and  thirty  millions  from  Europe  during  the  next 
month  or  six  weeks.  This,  with  the  expansion  in  note  issues,  and 
such  natural  loan  contraction  as  there  may  be,  will  go  far  towards 
meeting  the  fall  requirements.  It  is  hoped  that  the  assistance  will 
be  large  enough  to  render  any  forced  disturbance  of  credits  un- 
necessary. But  as  a  requisite  to  obtain  this  aid,  it  is  obvious  that 
money  rates  for  some  time  must  be  maintained  at  their  present 
high  level 

The  Stock  riarket 

The  uncertainty  regarding  money  conditions  is  the  absorbing 
point  of  interest  in  the  current  stock  market.  Cautious  people  see 
in  this  sufficient  reason  for  refraining  from  taking  any  fresh  risks, 
cither  in  investment  or  speculation.  But  their  attitude  is  not  shared 
by  the  restless  spirits  on  the  Stock  Exchange  who  have  made  vast 
fortunes  by  the  rise  in  values  during  the  last  few  years  The  pre- 
vailing idea  among  this  class  of  operators  is  that  a  money  market 
stringency  cannot  last,  and  that  a  temporary  stringency  is  not  a 
serious  matter.  With  a  lioldness  and  confidence  which  rivals  any- 
thing in  Wall  Street  history,  they  have  kept  on  aggressively  with 
their  campaign  for  higher  prices,  and  up  to  the  present  their  efforts 
have  met  with  conspicuous  success.  The  average  price  level  stands 
now  at  the  very  highest  of  the  great  upward  movement,  yet  neither 
this  nor  the  fact  that  the  rise  has  l*cn  in  progress  almost  without 
interruption  for  over  three  months,  serins  i<,  be  any  deterrent.  Old- 
time  observers  who  see  all  former  rules  and  precedents  rudely  over- 
turned, arc  utterly  at  a  loss  to  comprehend  the  present  Operations. 
The  majority  are  inclined  to  analyse  them  as  an  exhibition  of  the 
gambling  spirit  running  rampant.  Yet  whether  or  not  this  is  the 
truth,  it  is  certainly  plain  that  real  investment  holders  and  the  im- 
portant financial  interests,  are  in  no  hurry  to  dispose  of  their  hold- 
ings. It  is  easy  to  account  for  the  great  buying  power  In  the 
market,  but  it  i*  less  easy  to  account  for  the  absence  of  selling. 


except  on  the  often -expressed  theory  that  the  financiers  who  control 
the  various  railroad  properties  are  afraid  to  sell  lest  they  lose  tbeir 
controlling  interest.  Mr.  Morgan's  recent  circular  to  the  Southern 
Railway  stockholders,  asking  leave  to  extend  the  voting-trust,  and 
the  reduction  of  the  Reading  dividend  in  order  to  prolong  the 
voting  trust  in  that  company,  are  calculated  to  confirm  this  view. 
If  relief  should  come  soon  to  the  monetary  tension,  it  would  leave 
no  check  upon  the  present  campaign  for  the  rise. 

The  local  traction  stocks  have  been  governed  mainly  by  the 
general  speculative  conditions  prevailing.  Brooklyn  Rapid  1  ransit 
appears  to  be  in  the  hands  of  the  pool  which  has  figured  most 
prominently  in  every  recent  advance  in  the  book.  Its  operations 
have  been  noticeably  more  confident  since  the  publication  of  the 
latest  and  relatively  favorable  monthly  statement  of  the  company's 
earnings,  In  Manhattan  the  late  advance  has  reflected  chiefly  the 
quiet  accumulation  of  the  stock  which  has  been  noted  for  some 
time,  with  the  addition  of  some  forcing  of  the  price  by  a  number  of 
the  large  professional  operators.  Metropolitan  has  merely  moved 
Up  sympathetically  with  the  others,  not  showing  any  special 
activity.   Nothing  has  been  done  in  Metropolitan  Securities. 


It  ha*  been  period  of  generally  advancing  prices  during  the  last 
two  weeks  in  the  Philadelphia  traction  stocks.  American  Railways 
again  made  a  new  high  record,  selling  up  to  53  on  heavy  trading. 
Di-cussion  of  an  increase  in  dividends  continues  to  be  the  main 
incentive  in  the  movement.  A  new  high  level  has  also  been  reached 
by  l'hiladelphia  Rapid  Transit,  the  stock  selling  as  high  as  isSg  on 
Monday,  with  indications  of  fresh  operations  for  a  rise  Union 

Traction  has  not  been  affected  yet  by  the  latest  move,  and  the 
shares  have  dragged  around  4"W-  There  is  nothing  new  in  con- 
nection with  the  property  and  to  all  appearances  the  rise  in  Rapid 
Transit  is  merely  part  of  a  speculative  campaign  which  has  as  its 
object  to  make  a  more  attractive  market  for  the  stock.  Railways 
General  has  shown  fair  activity  at  an  advance  to  6-1$.  The  deal  in 
Fairmount  Park  Transportation  is  still  on,  but  the  public  knows 
nothing  more  than  that  an  offer  has  been  made  for  the  property, 
which  has  not  yet  been  accepted.  The  stock  rallied  sharply  from  31 
to  34.  and  later  reacted  to  33.  The  only  other  sales  in  stocks  were 
Kaston  Electric  at  10' j.  Philadelphia  Traction  at  too'  i.  Consoli- 
dated of  New  Jersey  at  6o>i,  and  Union  Traction  of  Indiana  at  51 
The  feature  of  the  bond  dealings  has  been  heavy  trading  in  Amer- 
ican Railways  5s,  which  sold  up  from  to.t-Vi  to  I07'i.  the  advance 
licing  sympathetic  with  the  rise  in  the  stock.    Electric  People's 

Traction  4s  have  also  been  strong  and  active,  selling  "ex"  the  semi- 
annual interest  of  2  per  cent  from  <)8  up  to  Q8>i.  Other  liond  sales 
include  Union  Traction  of  Indiana  5s  at  iotj.4,  United  Railways  4s 
at  87' j.  Citizens'  Passenger  of  Indianapolis  5s  at  ill,  Indianapolis 
Railway  4s  at  87^,  and  Newark  Passenger  55  at 


The  influence  of  the  general  speculative  revival  has  been  felt  in 
a  sharp  advance  in  Chicago  Union  Traction,  the  common  gaining 
j  points  to  i8!4,  and  the  preferred  the  same  to  51^.  It  is  said, 
however,  that  the  gross  receipts  on  the  road  for  August  were  some 
15  per  cent  over  a  year  ago  The  City  Railway  earnings  arc  re- 
ported to  lie  more  than  if>  per  cent  on  the  capital  stock  for  the 
year,  or  enough  to  leave  a  surplus  of  $1,500,000  after  payment  of 
dividends.  Elevated  securities  have  been  fairly  firm  and  active, 
but  with  no  pronounced  change  in  prices.  Metropolitan  common 
is  higher  at  30M.  and  the  preferred  is  strong  at  go.  Northwestern 
common  has  sold  at  y6Vt.  and  Lake  Street  at  10^.  Plans  for  the 
financial  readjustment  of  the  last  named  company  will  not  be 
announced  until  after  the  15th,  and  possibly  not  until  October. 
President  Knight  is  now  in  New  York,  presumably  in  connection 
with  this  matter,  Another  new  survey  to  Ravenswood.  making 
four  routes  now  under  consideration,  has  been  made  by  the  North- 
western Elevated  It  is  officially  stated  that  the  company  fully 
intends  to  build  the  extension,  although  it  will  be  late  in  the  fall, 
perhaps,  before  a  decision  is  reached  as  to  which  route  will  DC 
taken  The  new  Aurora-Wheaton  line  is  contributing  a  daily 
itieiease  of  about  4000  passengers  to  the  Metropolitan  Elevated 

Other  Traction  Securities 

Boston  Elevated  has  been  considerably  more  active  during  the 
late  dealings  than  in  some  time  past.  The  stock  sold  down  to  152 
;i  week  ago,  but  rallied  sharply  to  157.  Dealings  were  begun  in 
the  subscription  rights  to  the  new  stock  issue,  with  quotations 
ranging  between  25  and  70  cents  a  share.  Massachusetts  Electric 
common  has  also  been  firmer,  recovering  from  38  to  30  00 
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crate  dealings.  The  preferred  is  unchanged,  at  07.  No  change  of 
consequence  is  to  be  noted  in  the  leading  Baltimore  securities. 
United  Railways  stock  holds  steady  around  16,  the  income  bonds 
around  yoi„.  and  the  general  49  around  95li-  Other  recent  sales 
include  City  and  Suburban  5-.  at  115.  Nashville  Railway  certifi- 
cates at  75 Hi,  Anacostia  &  Potomac  5s  at  \02'/t,  and  Nashville 
Railway  stock  at  6>i.  The  New  York  curb  sales  of  traction 
stocks  during  the  last  fortnight  comprise  New  Orleans  Railway 
common  (6000  shares)  at  18%  to  17^.  American  Light  &  Traction 
at  44fj,  San  Francisco  common  at  ii>4.  and  the  preferred  at  61 "» 
to  61.  Toledo  Railways  (5000  shares)  between  3X^4  and  40,  Wash- 
ington Electric  4s  at  84  and  interest,  and  New  Orleans  Railway 
4'  is  at  87^. 

Last  week  was  another  record  breaker  on  the  Cleveland  Stock 
Kxchange.  Traction  sales  numbered  u.763  shares.  Cincinnati, 
Dayton  &  Toledo  led  with  5070  shares  The  demand  at  Cin- 
cinnati was  very  strong  and  many  Cleveianders  unloaded.  The 
stock  opened  at  2*5  and  advanced  to  33  during  the  week.  Monday 
it  dropped  to  30.  The  bull  interests  which  have  been  booming 
Detroit  United  and  other  stocks  have  taken  hold  oi  this  issue, 
and  this  was  sufficient  in  itself  to  assist  in  the  rise.  Toledo  Rail- 
ways &  Light  was  also  very  active,  attributed  to  the  fact  that  the 
stock  has  been  listed  on  the  New  York  Stock  Kxchange  and  that 
it  was  active  there  last  week.  Sales  numbered  2180  shares.  The 
first  sale  last  week  was  34^,  and  it  advanced  rapidly  to  40.  holding 
between  39  and  40  several  days.  Northern  Ohio  Traction  com- 
mon is  again  soaring.  It  opened  at  5J>4  and  advanced  during  the 
week  to  Monday  there  was  a  phenomenal  jump,  and  small 

lots  sold  as  high  as  60%,  with  63%  asked.  Only  a  few  months  ago 
this  stock  was  offered  at  around  *5.  The  new  Aurora.  Elgin  & 
Chicago  was  a  strong  seller,  about  ifioo  shares  changing  hands, 
opening  at  33  and  advancing  to  yjVi.  The  prospects  of  this  new 
line  are  so  promising  that  few  holders  are  willing  to  sell.  Western 
Ohio  moved  in  sympathy  with  Cincinnati,  Dayton  &  Toledo 
Sales  numbered  000  shares,  between  25  and  28^,  the  latter  the 
closing  sale.  Detroit  United  followed  New  York  quotations, 
advancing  from  95  to  gsJ/J.  Only  200  shares  sold  in  Cleveland, 
and  as  it  is  believed  holders  there  have  pretty  well  sold  out. 
Cleveland  City  Railway  made  a  new  high  mark  of  115  on  a  sale  ot 
100  shares.  Lake  Shore  Electric  preferred  sold  at  48,  an  ad- 
vance of  3  points  over  last  sale.  A  small  block  of  the  old  Southern 
Ohio  Traction  was  taken  in  831 ',.  an  advance  from  fStf,  the  last 
sale. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
lasi  week : 

Hid 

Sept  I 

X 

IH 
71 
220 

SI 
■ 

n 

M 

ui 

>K 

Us-. 
MS 

87*4 

m, 

137', 

mi 

97 

ML, 

If) 
67 
Hi 
«!'» 
Stl\ 
17 

Mti 

Ml 
W4 
110 

KM 
71V, 
131 
■H 

12*'„ 


Aug.  26 

American  Railwus  Company   HsVi 

Aurora,  Elgin  tt  Chicago   

Huston  Elevated    .  .alM 

Brooklyn  R.  T   <rH» 

Chicago  City    no 

Chicago  Union  Tr.  (common)    IS 

Chicago  Union  Tr.  (preferred)    4S 

Cleveland  Electric    »H4 

Columbus  (common)   ,  ,   57 

Columbu*  (preferred)      inn 

Consolidated  Traction  of  N.  J   US 

Consolidated  Traction  of  N.  J.  fa  Ill 

Detroit  United    w 

Electric  People'.  Traction  (Philadelphia)  4«   99% 

Elgin,  Aurora  &  Southern    46 

Indianapolis  Street  Railway  4i   87(4 

Lake  Street  Elevated   ]i>t^ 

Manhattan  Railway    IJ&14 

Massachusetts  Elec.  Cos.  (common)   Xf\ 

Massachusetts  Elec.  Cos.  (preterm!)   97 

Metropolitan  Elevated.  Chicago  (common)   0 

Metropolitan  Elevated,  Chicago    SS 

Metropolitan  Street    I4714 

New  Orleans  Railways  (common)    17*4 

New  Orleans  Railways  (preferred)    M», 

North  Ameocan   

Northern  Ohio  Traction  (common)   5H» 

Northern  Ctato  Traction  (preferred)    94 

North  Jersey  

Northwester!  Elevated,  Chicago  (cummon)   364 

Philadelphia  Rapid  Transit   14*4 

Philadelphia  Traction   flaa^ 

St.  I.ouis  Transit  Co.  (common)..,,,,......   32 

South  Side  Elevated  (Chicago)    110 

Syracuse  Rapid  Transit   

Svracuse  Rapid  Transit  (pr.-ferred)   aT5 

Thud  Avenue    191 

Toledo  Railway  &  Light  

Twin  City.  Minneapolis  (common)    127 


Closing  Bid 
Aug.  26   Sept.  9 

I'nitcd  Railways,  St.  Louis  (preferred)    B4H  84 

United  Railways,  St.  Loots,  4s   tl  tl 

t'nlon  Traction  (Philadelphia)    47%  48 

Western  Ohio  Railway   14  27H 

•  Ex  dividend     1  Last  sate,     (a)  Asked,     (b)  Ex-rights. 
Iron  and  Steel 

Increasing  imports  of  foreign  raw  material  continue  to  be  the 
main  feature  in  the  iron  trade.  So  brisk  is  the  American  demand 
that  prices  have  hardened  on  the  other  side,  and  foreign  makers 
are  not  letting  go  as  easily  as  they  were.  Still  there  is  no  trouble 
in  securing  abroad  round  lots  of  both  foundry  and  Bessemer  pig, 
:inrl  these  importations  have  produced  an  easier  tendency  in  out 
markets.  Domestic  quotations  are  still  kept  at  the  recent  high 
level,  but  buyers  are  no  longer  so  urgent  in  their  demands  for 
immediate  delivery.  Steel  is  easier  under  increased  offerings,  but 
sheets,  bar  and  wire  are  firmer  under  an  improving  fall  demand. 
Production  of  rails  is  being  taxed,  as  usual,  to  the  utmost.  Quo- 
tations arc  &JI.75  to  %2z  lor  Bessemer  pig,  $31.50  to  $32  for  steel 
billets,  and  $28  for  steel  rails. 

MeUls 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  1114 
cents;  tin,  28. 10  cents:  lead.  4'*  cents,  and  spelter,  $>/,  cents. 

 — 

SAN  JOSE.  CAL.  -The  San  Jose  ft  Santa  data  Railway  bas  been  | 
by  Hie  Standard  Eketric  Company,  of  San  Francisco,  and  is  not 
..grated  bf  that  company  under  the  title  of  the  t'nited  Cas  & 
Comtmtiy 

COLORADO  SPRINGS,  COL.-  The  consolidation  of  the  Colorado  Springs 
A-  Suburban  Railway  Company  and  the  Colorado  Springs  Rapid  Transit 
Company  at  the  Colorado  Springs  4:  Interurban  Railway  Company  haa  been 
arranged.  The  announcement  of  the  organisation  of  the  Colorado  Spring! 
&  Interurban  - 

ni-sion,  for  at  that  time  the  purpose  of  the  < 

MACON,  GA  —  The  application  for  permission  to  consolidate  the 
Consolidated  Street  Railroad  Company  and  Hie  Macon  Electric  Light  ft  Rail- 
way Company  undrr  the  title  of  the  Macon  Consolidated  Street  Railroad  is 
now  pending  before  the  City  Council.  It  is  said  that  the  Macon  Consolidated 
Railway,  also  included  in  the  purchase  of  the  street  railways  of  Macon  by 
the  Williams  syndicate,  will  be  kept  independent,  in  view  of  an  alleged  con- 
tract  requiring  it  to  buy  tbe  North  &  South  Macon  Street  Railroad,  a  abort 
line  of  about  24  miles. 

WAUKON.  IA.-Tbe  Iowa  Hematite  Railway  Company,  which  was  organ- 
ised a  few  weeks  ago  for  tbe  purpoie  of  constructing  an  electric  railway 
from  this  city  to  Lansing,  has  filed  a  trust  deed  with  the  county  recorder 
of  Allamakee  County  to  secure  81,600,000  bonds  of  11,000  each  at  I  per  cent, 
(xiyat'le  in  twenty  years.  The  road  will  also  be  extended  (rota  Lanatng  to 
Dccorah,  hut  tbe  main  object  of  its  construction  is  to  develop  on  a  larger 
in  tbe  vicinity  of  Waukon.  where  millions  of  tons  of 
the  surface  of  the  ground. 
NEW  YORK,  N.  Y.-The  Interborough  Rapid  Transit  Company  lias  filed 
with  the  Secretary  of  State  at  Albany  a  certificate  of  an  increase  of  ita  capital 
stock  from  $25,000,000  In  $36,000,000.  The  proposed  increase  of  stock,  it  it 
stated  in  the  papers  that  accompany  the  certificate,  is  to  be  devoied  to  i 
mrnt  of  the  Rapid  Transit  Railroad,  to  be  operated  in  Ihe  subwaya  i 
construclion  in  New  York  City. 

NEW'  YORK.  N.  Y.  -The  directors  of  the  Manhattan  Elevated  Railway 
Company  have  declared  the  regular  quarterly  dividend  of  1  per  i 
Oct.  1. 

BROOKLYN.  K  Y.-The  Brooklyn  Rapid  Transit 
ings  as  follows: 

July  1902  1901 

Orw.  receipts   $1,298,400  91,203,780 

Lsr.cn-.es.  including  taxes    ~.i#,m  758,494 

Net  receipts    8528,263 

AKRON.  OHIO.— The  capital  stock  of  tbe  Akron-Alliance 
vt.iy  Company  is  to  be  increased  from  8100,000  to  82,0(0.000. 

YOtr.NCSTOWN.  OHIO -Stockholders  of  the  Mill  Creek  Valley  Railway 
CosDpaay  and  ihe  Hamilton.  C.lendale  ft  Cincinnati  Traction  Company  have 
voted  unanimously  to  merge  with  the  Cincinnati  It  Hamilton  Traction  Com- 
pany, preparatory  to  a  lease  to  the  Cincinnati  Interurban  Company.  The  new 
company,  although  its  preliminary  capital  stock  is  only  $100.00).  will  eventu- 
ally he  capitaliicd  at  82.2W.nno.  divided  equally  into  preferred  and  common 
stock.  It  is  announced  that  the  officers  will  be:  II.  H.  Hoffman,  president; 
Bayard  Ktlgour.  vice-president;  Henry  Burltold,  secretary-treasurer;  A.  C. 
Hecht,  aaaiatant  secretary-treasurer:  C.  H.  Kilgour.  O.  B.  Brown,  P.  T, 
Homer  and  the  officers,  director*. 

PORTLAND.  ORE.  It  is  said  that  negotiations  are  being  conducted  for  the 
consolidation  of  the  Portland  Railway  Company  and  the  City  tt  Suburban 
Railway  Company. 

PETERSBURG,  VA    It  was  rumored  that  the  Virginia  Passenger  *  Power 

in 

I  ft  1 

way.  which  is  operated  I 
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Ike  New  Vork  Stale  Street  Railway  Conxoiioo 

It  is  always  a  pleasure  for  us  to  publish  a  report  of  the  New 
York  State  Street  Railway  Convention,  from  the  fact  that  the 
papers  are  always  from  practical  men  on  points  of  timely  interest, 
and  the  discussions  on  these  papers  are  by  operators  who  are 
recognized  as  at  the  head  oi  their  profession.  It  is  only  at  con- 
ventions of  this  kind  that  it  is  possible  to  secure  the  combined 
opinions  ol  so  many  experts  on  the  problems  under  discussion. 
A  successful  street  railway  manager  or  an  engineer  who  has 
achieved  a  high  reputation  in  the  design  of  steam  or  electrical 
appliances  can  wiite  an  article  on  some  department  of  street  rail- 
way construction  or  operation  which  represents  his  views  on  this 
subject  and  which  hence  i»  entitled  to  a  great  deal  of  weight.  His 
opinion,  however,  may.  and  scry  often  is,  expressed  in  regard  10 
one  phase  of  the  question  only,  while  in  a  debate  on  the  subject 
opinions  on  all  >idrs  of  the  question  are  usually  elicited,  and  a 
proposition  advanced  by  one  person  leads  up  to  a  further  discus- 
sion of  the  same  subnet  by  another.  In  this  way  a  topic  is  not 
only  more  apt  to  be  rounded  out  in  all  its  phases  in  a  debate,  but 
the  solution  reached  has  the  additional  advantaut;  oi  carrying 
wilb  it  the  weight  of  a  dozen  opinions  instead  of  one  Another  ad- 
vantage derived  by  street  railway  companies  in  general  irom 
meetings  of  this  kind  is  that  the  speakers  arc  usually  men  of  many 
engagements,  who  usually  do  not  have  the  time  to  write  long 
articles  to  express  their  views  on  any  given  topic,  but  when  on 
their  feet  will  give  the  same  information.  The  greatest  benefit  irom 
.1  convention  of  this  kind  can  only  !«■  obtained  from  attendance 
at  it.  because  a  person  then  not  only  hears  the  words,  but  enters 
into  the  spirit  oi  the  meeting,  can  ask  questions,  or  in  private  in- 
terviews can  clear  up  any  points  upon  which  he  may  be  111  doubt. 
The  next  best  course  is  to  read  the  report.  This  is  published  in 
this  issue,  and  in  this  connection  we  wish  to  express  our  apprecia- 
tion, and  that  of  the  street  railway  field  in  general,  at  the  broad 
policy  adopted  by  both  the  State  and  American  associations  in 
giving  freedom  of  access  to  the  meetings  to  both  the  public  and 
public  press,  This  course  is  not  followed  by  all  technical  societies 
and  associations,  many  of  whom  reserve  the  report  of  their  pro- 
ceedings, as  of  course  they  have  a  perfect  right  to  do.  ior  the 
members  ol  the  as-ociation  only.  Il  is  owing  to  the  fact  that 
tins  latter  policy  is  followed  by  so  many  ImmKcs  that  the  generous 
act  of  the  two  street  railway  associations  named  above  is  par- 
ticularly noteworthy. 

♦  *  •  •  *  e 

It  is  a  well-worn  expression  to  say  that  the  convention  held  last 
week  "was  the  most  successful  in  the  history  of  the  association." 
This,  however,  fitly  characterizes  the  Caldwell  meeting,  even  in 
view  oi  the  excellent  record  which  has  marked  the  past  meetings 
oi  the  association.  The  papers  were  numerous  and  good,  the  re- 
marks made  during  the  discussions  were  crisp  and  exhaustive  and 
the  enthusiasm  over  the  purposes  and  welfare  oi  the  association 
as  great,  if  not  greater,  than  ever  beiorc.  To  this  should  lie  added 
the  attractiveness  of  the  location  selected  for  the  convention,  the 
excursions  prepared  ior  the  attendant!  to  the  convention,  in- 
cluding the  lathes,  and  the  hospitality  which  marked  the  entertain- 
ment of  the  association  by  its  hosts,  the  officials  of  the  Hudson 
Valley  Railway  Company. 

«  *  •  «  •  • 

President  Rogers  was  re-elected  to  the  position  which  he  has 
occupied  ior  so  long  with  marked  ability,  and  presented  an  address 
which.  .1*  usual,  was  a  very  thorough  presentation  and  review  of 
the  strcti  railway  affairs  of  the  State  for  the  preceding  year.  The 
president*!  address  is  always  the  feature  of  the  convention*  of  the 
New  York  State  Street  Railway  Association,  and  Mr.  Rogers 
always  succeeds  in  combining  in  his  report  a  succinct  statement  of 
the  important  events  of  street  railway  interest  which  have  occurred 
in  the  Stale  within  the  previous  twelve  months  Good  discrimina- 
tion is  used  in  the  selection  of  topics  treated,  and  if  we  were  asked 
ior  a  concise  statement  and  review  of  the  most  important  events  in 
New  York  State  during  the  past  iew  years  we  could  not  do  better 
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than  to  refer  the  ini|iiirer  to  the^  series  o(  addresses  with  which 
-V  k  r-.  ;  .1-  ii.  .iii  <;  ti .  association  during  -  Ini  ambcnc]  tA 
the  position  of  president.  In  Ins  speech  last  week  he  was  particu- 
larly felicitous  in  bringing  out  the  transformation  which  lias  oc- 
curred in  the  M.ilii-.  of  the  street  railway  companies  during  the 
past  ten  years  in  their  relation  both  to  the  public  and  to  the  linan- 
cial  world.  From  being  owners  oi  slow  and  comparatively  incon- 
venient transportation  systems,  operating  only  in  the  cities,  the 
street  railway  companies  have  now  become  most  important  agents 
in  the  improvement  of  social  conditions  and  the  augmentation  of 
values  and  populations  not  only  through  the  suburban  district) 
surrounding  the  cities,  but  also  through  the  country  at  large. 
Work  like  this,  as  President  Rogcr>  points  out,  should  have  the 
hearty  co  operation  of  the  municipal  and  State  officials,  and  the 
companies  should  not  be  so  burdened  with  taxes  and  annoying 
restrictions  that  they  canne>t  properly  carry  out  the  services  that 
would  be  possible  otherwise. 

•  *  *  «  a  • 

The  most  important  problem  now  Confronting  the  tailway  com- 
panies, if  any  distinction  can  be  made  between  them,  is  probably 
that  oi  accidents.  This  subject  at  the  Caldwell  convention  was 
divided  into  three  heads.  Mr.  Barnes,  of  the  State  Railroad  Coin- 
misMoncrs,  discussed  the  general  subject  ol  accidents  and  methods 
of  preventing  them.  Mr.  Dibbs,  of  the  claim  department  of  the 
Metropolitan  Strut  Railway  Company,  of  New  York,  took  up  the 
second  stage  of  the  subject,  which  was  that  oi  taking  care  of  the 
claims  presented  to  the  company,  while  Judge  Daly  discussed  the 
treatment  oi  the  cases  in  court  and  presented  a  very  able  and  con- 
vincing argument  in  iavor  oi  the  treatment  of  such  accident  claims 
by  judges  rather  than  by  juries.  The  statistics  in  Mr.  liar  lies' 
paper  on  the  death  rate  from  accidents  on  electric  railways  dis 
closed  the  important  though  somewhat  unappreciated  lact  that, 
with  the  exception  of  one  year,  there  has  been  a  continuous  in- 
crease as  compared  with  the  mileage,  and  that  this  increase  has 
amounted  to  about  Oj  per  cent  during  the  past  three  years.  The 
greatest  loss  oi  life  and  injury  to  passengers  has  been  caused  by 
rear  end  collisions  and  next  to  that  by  head-on  collisions,  and 
the  greater  proportion  oi  these  have  occurred  on  inururban  rail- 
way s.  i'art  oi  this  blame  the  speaker  puts  upon  insuihcicnt  safety 
equipment,  including  that  of  brakes  and  signalling  apparatus,  but 
the  greater  part  of  the  blame,  in  Mr  Barnes'  Opinion,  lies  M  lack 
of  effective  organization  and  management.  We  have  always  taken 
the  position  that  when  it  came  to  saiety  appliances,  particularly 
signalling,  the  best  is  none  too  good.  As  Mr.  Vreeland  tersely 
pointed  out,  a  head-on  collision  between  two  electric  cars,  eacn 
running  at  the  rate  of  JS  miles  an  hour,  is  more  dangerous  to  the 
passengers  than  one  between  two  steam  railroad  trains  each  run- 
ning at  40  miles  an  hour,  because  there  is  nothing  between  the 
cars  to  act  as  a  butler  to  the  shock;  and  we  believe  that  the  sooner 
electric  railway  companies  which  run  cars  or  trains  at  high  speeds 
rcalue  the  fact  that  they  must  adopt  as  good,  ii  not  greater,  pre- 
caution to  avoid  accidents  and  prevent  collisions  than  their  steam 
railroad  competitors  the  better  it  will  be  for  them  and  the  public. 
If  this  care  is  taken  the  claim  departments  of  the  several  railways 
will  have  very  much  less  to  do. 

Accident!  do  happen,  however,  on  steam  railroads  as  well  as 
electric,  and  the  next  most  important  question  is  how  best  to  meet 
the  situation  when  it  does  occur.  Here  is  another  case  where 
prompt  action  on  the  part  of  the  company  counts  for  a  great  deal 
We  have  published  a  large  number  of  different  kinds  of  accident 
blanks  to  be  used  in  obtaining  information  in  regard  to  accidents 
from  the  witnesses  and  even  from  the  victim,  but  unless  this  infor- 
mation i*  obtained  promptly,  particularly  from  the  injured  person, 
it  does  not  amount  to  much.  We  belie  v  c  that  mall)  Of  the  excessive 
demands  made  upon  the  railway  companies  for  damage  claims  are 
not  due  entirely  to  the  cupidity  of  the  claimant,  hut  also  in  part 
at  any  rate  to  a  feeling  of  resentment  over  the  fact  that  the  injury 
was  caused  and  that  no  attention  is  given  him  until  he  makes  a 
legal  demand  for  damages.    This  can  be  avoided  by  a  visit  of  a 


representative  of  the  company,  cither  the  general  manager  him- 
self or  his  representative,  or  else,  possibly,  the  company's  physi- 
cian. The  latter  is  the  one  followed  in  Uinghamton,  and  accord 
ing  to  Mr.  Clark  is  productive  of  ideal  results.  The  physician  can 
not  only  determine  the  extent  of  the  injuries,  but  in  his  medical 
capacity  he  can  have  easy  access  to  the  person  and  can  often  get 
from  him  an  impartial  statement  of  the  occurrence  before  friends 
or  lawyers  can  persuade  him  that  his  injury  and  cause  for  damages 
arc  much  greater  than  they  really  are. 

(  >i  Judge  Daly's  paper  we  cannot  speak  too  highly.  Judge  Daly 
has  established  such  a  high  reputation  on  the  bench  and  as  an 
authority  on  legal  topics  that  his  opinion  cannot  but  carry  great 
weight  with  the  legal  fraternity,  and  his  recommendation  to  sub- 
stitute judicial  for  jury  trials  is  one  which  appeals  to  every  sense 
Oi  justice  and  may  be  a  solution  to  one  of  the  most  vexing  prob- 
lems which  now  confront  railway  companies.  The  latter  are  often 
accused  with  being  arbitrary'  in  their  disposition  of  damage  cases, 
for  contesting  suits  which  arc  absolutely  in  favor  of  the  com- 
plainant and  for  adopting  unfair  methods  in  litigation.  This  may 
in  some  individual  cases  be  partially  true,  although  we  believe 
that  the  practice  is  very  much  exaggerated.  Nevertheless,  we  are 
convinced  that  ii  railway  companies  were  assured  that  they  could 
get  justice  in  trials  their  course  of  legal  procedure  would  in  many 
cases  be  entirely  changed  Each  case  would  then  be  much  more 
likely  to  be  judged  on  its  merits  than  if  the  company  felt  that  it 
could  not  afford  to  )-:  a  case  go  before  the  jury  for  fear  of  unfair 
treatment. 

.  •  •  »  •  • 

Closely  associated  with  the  subject  of  accidents  is  that  of  dis- 
cipline, on  which  a  piper  was  presented  to  the  association  by  Mr 
Fairchild,  and  a  report  on  a  closely  related  subject— i  c.,  of  a 
standard  set  of  rules — was  rendered  by  the  committee  on  this  sub- 
ject. These  rules,  owing  to  the  lack  of  space  at  our  disposal  in 
this  issue,  must  be  held  over  until  next  week;  but  we  might  state 
here  that  they  represent  a  number  of  modification*  over  those 
rendered  by  the  committee  at  the  last  meeting  of  the  association, 
as  the  result  of  suggestions  made  by  managers  in  different  parts 
of  the  State  It  is  characteristic  of  the  interest  felt  in  the  subject 
of  rules  that  two  State  associations,  that  in  New  Vor's  and  that  in 
Massachusetts,  have  committees  ior  drawing  up  standard  rules, 
while  a  similar  committee  is  employed  on  the  same  work  for  the 
National  Association.  To  our  mind,  this  is  a  good  sign,  in  spite 
of  the  fact  that  it  may  result  in  several  standards.  We  believe 
that  practically  every  company,  owing  to  local  conditions,  will 
have  to  depart  somewhat  from  any  standard  set  of  rules,  but  the 
major  principles  of  railway  operation  arc  the  same,  and  the  fact 
that  any  rule  or  principle  has  received  the  endorsement  of  the 
national  committee,  as  well  as  the  committee  of  the  State  associa- 
tion, in  which  any  particular  company  is  situated,  will  be  indica- 
tive of  the  correctness  of  the  rule  and  be  prima  facie  evidence  that 
such  a  rule  was  the  best  which  could  be  adopted.  For  this  reason 
it  is  fortunate  that  so  much  attention  was  given  at  the  Caldwell 
convention  to  the  subject  of  rules,  and  wc  shall  be  very  glad  to 
see  such  a  standard  set  receive  the  endorsement  of  the  association 
and  also  of  the  Railroad  Commissioners  of  the  State,  subject  to 
such  modifications  in  subsequent  years  by  vote  of  the  association 
or  ruling  oi  the  commission,  as  future  experience  may  dictate. 
♦  «  •  .  .  • 

Many  ol  the  rules  in  the  draft  as  presented  at  Caldwell,  like  the 
majority  of  the  Ten  Commandments,  are  prohibitory  in  their 
wording  and  so  would  fall  under  the  ban  of  the  paper  presented 
on  "Discipline."  On  thi*  subject  Mr.  Fairchild  presented  a  very- 
interesting  paper,  and  his  topic  was  one  to  which  too  much  at- 
tention cannot  be  given,  as  it  is  undoubtedly  true  that  the  success 
of  a  railway  projiositinn  lies  largely  in  the  hand*  of  the  employee* 
and  depend*  upon  the  state  of  discipline  enforced  on  the  line 
The  class  of  men  required  to  operate  effectively  the  modern  electric 
road  is  so  much  higher  than  that  needed  in  the  old  horse-car  days, 
when  6  or  8  miles  an  hour  was  the  maximum  speed  obtained,  that 
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a  different  sort  of  discipline  14  undoubtedly  required.  Higher  mo- 
tive* must  be  assumed,  just  as  a  different  class  oi  work  is  expected. 
The  ideal  state  of  government  of  a  railway  company,  like  that  of 
a  country,  would  be  to  have  an  OWaisciart  ruler,  who,  in  the  case 
«>f  a  railway  company,  could  instantaneously  read  the  character 
of  every  one  of  |hr  employees,  could  detect  and  remember  every 
fault  as  well  as  every  meritorious  act,  and  could  properly  balance 
these  iactors  in  determining  the  promotion  <>r  dismissal  of  the 
man.  But,  as  such  a  human  being  does  not  exist,  we  believe  that 
alter  making  as  strict  an  examination  as  is  possible  as  to  the  ac- 
ceptability of  men,  their  physical  condition  and  menial  attain 
menU,  thai  some  system  oi  rccoruing  their  acts,  and  of  comparing 
their  performance  and  relative  standing  by  these  records  is  the 
only  way  of  avoiding  injustice  to  the  good  men  and  the  danger 
of  keeping  incompetent  men  on  the  iorcc.  Those  who  have  used 
the  merit  and  demerit  system  speak  highly  in  Us  iavor,  and  while 
this  system  may  not  be  applicable  to  the  largest  roads  and  may 
entail  loo  much  bookkeeping  and  be  unnecessary  for  the  smallest 
roads,  there  is  nothing  derogatory  to  the  intti  in  its  application. 
It  is  a  system  of  marks  and  averages  similar  to  the  merit  system 
which  is  employed  in  both  the  army  and  navy,  as  well  as  in  prac 
tically  every  school  and  university  in  the  country,  and  is  not  only 
a  systematic  and  fair  method  of  gaging  a  man's  capabilities,  but 
has  also  proved  popular  on  the  roads  where  it  has  been  instituted. 
•  •  •  •  *  ♦ 

The  methods  of  removing  ice  and  snow  irom  street  railway 
tracks  in  the  most  southern  city  in  the  State,  a-  well  as  in  Roch- 
ester, which  lies  in  the  snow  Ik  It  of  Central  New  York,  were  de- 
scribed by  Mr.  Reed,  of  New  York,  and  Mr.  Danforth.  The  nat- 
ural conditions  in  Rochester  arc  very  much  more  severe  than 
those  in  New  York,  but  the  condition  111  the  latter  city  is  greatly 
complicated  by  the  use  of  the  conduit  system,  where  little  salt  can 
be  used  and  where,  in  addition  to  clearing  the  snow  from  the 
tracks,  the  conduit  also  has  to  he  kept  clear  and  the  grooved  rail 
has  to  be  cleaned  by  special  scrapers  It  is  extremely  doubtful 
whether  in  any  city  where  the  snowstorms  are  heavier  than  they 
are  in  New  York,  or  where  the  city  street  cleaning  department  is 
less  prompt  and  efficient  in  removing  snow,  or  tin  drainage  is  less 
good,  it  would  be  possible  to  use  the  conduit  s}  stem  at  all,  and 
Mr.  Reed's  paper  shows  that  the  problem  of  keeping  the  lines  in 
New  York  in  continuous  operation  in  winter  demands  the  utmost 
vigilance  and  expert  management. 


The  space  at  our  disposal  in  this  issue  precludes  any  extended 
discussion  oi  the  valuable  papers  on  operation  by  R.  E.  Danforth. 
whose  subject  was  "Power  Station  Accounting,"  or  that  by  T.  I". 
Mitten,  who  treated  "Car  Despatching."  or  of  the  management 
of  the  supply  department  on  a  large  ro;id.  which  subject  was 
handled  in  a  most  interesting  manner  by  Mr.  Tully.  The  discus 
sion  of  Mr.  Daniorths  paper  brought  out  the  fact  that  while  some 
oi  the  smaller  roads  do  not  find  it  necessary  to  keep  their  records 
as  completely  as  recommended  by  Mr  Dauiortlt.  -ouie  of  the  large 
roads  go  elaborately  into  the  subject  and  find  that  the  saving 
thereby  accomplished  is  iar  greater  than  the  cost  oi  making  the 
analyses  and  measurements  required.  Mr  Mitten's  observations 
on  car  despatching  were  particularly  interesting,  as  he  discussed 
ihe  practice  followed  on  his  Olcutt  branch,  some  40  miles  in 
length,  the  cars  on  which  are  run  on  a  regular  printed  schedule 
and  their  operation  directed  at  intermediate  points  by  the  head 
despatchcr  by  means  of  the  telephone.  Mr.  Tully's  treatment  of 
lhe  methods  of  conducting  the  business  of  a  large  storehouse  anil 
supply  department  indicates  that  in  this  department,  more  than 
perhaps  in  any  other,  systematic  method*  and  order  make  all  the 
difference  between  success  and  failure, 

*  •  •  «  .  * 

In  closing  these  brief  comments  on  the  convention  we  wish  to 
refer  to  the  hospitality  shown  to  all  the  delegates  and  other  at- 
tendants by  their  hosts— the  officials  of  the  Hudson  Valley  Rail 


way  Company.  The  region  about  Lake  George  is  one  oi  the  most 
picturesque  in  the  country,  and  the  natural  attractions  of  the 
place  of  meeting  afforded  opportunity  ior  many  delightful  ex- 
cursions for  the  ladies  and  ior  the  entire  party.  Mr.  Colvin  and 
his  associates  were  most  successful  in  their  efforts  to  make  the 
visit  of  the  association  at  Caldwell  a  pleasant  one,  and  their 
courtesy  will  long  be  remembered, 

Result  of  Competition  in  Suburbia  bnsiatsi 

The  most  convincing  proof  that  the  electric  suburban  and  in- 
tcrurban  lines  are  cutting  into  the  steam  railway  short-haul  pas- 
senger business  is  found  in  the  data  furnished  by  the  Interstate 
Commerce  Commission.  It  is  apparent  irom  these  statistics  and 
from  data  gathered  from  other  reliable  sources  that  the  trolley 
has  made  great  progress  at  the  expense  of  the  steam  lines,  and 
that  the  latter  are  only  just  waking;  up  lo  the  fact.  Some  roads 
are  taking  steps  to  regain  lost  ground,  but  in  many  cases  which 
have  come  under  our  observation  the  new  order  has  made  such 
a  good  impression  upon  the  public  that  the  only  way  the  steam 
railroad  companies  can  hope  to  regain  their  prestige  is  by  in- 
stituting a  modern  electric  service  at  much  lower  rates  than  were 
formerly  charged  on  the  steam  lines.  This,  of  course,  will  mean 
a  large  investment  in  electrical  equipment,  the  abandonment  oi 
the  old  steam  locomotives  and  coaches,  much  more  frequent 
service  and  other  innovations  that  ate  still  considered  oi  a  revo- 
lutionary nature  by  conservative  steam  railway  management. 

It  is  a  matter  01  common  knowledge  that  the  passenger  trans- 
portation business  oi  the  country  has  been  steadily  increasing  at 
a  very  considerable  rate  during  the  last  ten  years,  yet  in  that  time 
the  statistics  show  that  the  steam  lines  have  not  progressed  in 
this  branch  of  their  business  in  anything  like  the  proportion  that 
might  reasonably  be  expected,  and  oi  late  there  has  been  an  actual 
loss  as  compared  with  former  years.  For  example,  the  number 
oi  passengers  reported  by  the  steam  railroads  of  this  country  in 
loon,  a  prosperous  year  and  one  decidedly  favorable  for  the  crea- 
tion of  passeisger  traffic,  was  actually  less  than  the  number  car- 
ried by  the  railroads  in  189J,  a  year  of  financial  depression  and 
general  business  stagnation.  Nine  years  ago  the  number  of  pas- 
sengers carried  by  the  steam  railroads  of  the  United  States  was 
593.560,612,  whereas  in  1000  only  576,805. -M"  were  carried.  The 
number  of  tons  oi  freight,  however,  during  the  same  period  in- 
creased irom  745,119.482  to  1,101,680.238.  This  contrast  is  all  the 
more  startling  when  the  prevailing  conditions  in  the  two  years, 
as  illustrated  by  the  difference  in  the  freight  tonnage,  are  taken 
into  consideration. 

In  1001  the  steam  roads  made  a  better  showing.  607,000.000.  but 
this  is  far  from  favorable  as  compared  with  the  progress  which 
might  reasonably  have  been  expected.  Further  examination  of 
the  reports  emphasises  the  fact  that  the  loss  was  due  to  the  com- 
petition of  electric  roads,  for  while  in  1000  the  number  of  passen- 
gers carried  decreased  2.8  per  cent,  the  passenger  mileage  in- 
creased 12.7  per  cent:  in  other  words,  the  short  distance  passen- 
gers, who  once  went  to  the  steam  railroads,  arc  now  being  carried 
in  large  numbers  by  electric  railways  The  number  of  passengers 
traveling  a  long  distance,  however,  has  not  been  affected  by  this 
competition,  passenger  mileage,  in  the  face  of  a  decrease  in  pas- 
sengers carried,  showing  an  increase  of  12  7  per  cent.  Many  ex 
pcricnccd  steam  railway  men  admit  that  this  is  as  it  should  be. 
that  the  steam  roads  should  develop  their  freight  and  regular 
passenger  business,  and  leave  suburban  traffic  for  electric  lines. 
It  may  be  possible  that  they  are  pursuing  a  wise  policy  in  this 
matter,  but  to  an  unprejudiced  observer  it  would  appear  that  with 
their  facilities  and  experience  they  should  be  better  qualified  than 
any  one  else  to  take  up  this  branch  of  transportation,  which  is 
growing  more  and  more  important  year  by  year,  and  develop  it 
properly.  We  are  confident  that  the  managers  of  the  electric 
lines  will  not  quarrel  with  them  over  this  arrangement,  and  surely 
the  traveling  public  can  give  no  more  emphatic  sign  of  its  ap- 
proval than  is  shown  in  the  manner  in  which  patronage  is  being 
distributed  at  present. 
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Cars  for  the  New  York  Subway 


Tli*  Intcrhorough  Rapid  Transit  Company  is  experimenting 
with  two  cars  which  it  Had  built  a*  samples  from  specifications  of 
it-  engineers  inr  ate  in  the  subway    Tbcft*  ears  in  ft/cm  ral  appcar- 


protecl  the  wiring  so  as  to  guard  against  electrical  tires.  The 
framework  il  particularly  heavy,  and  it  is  believed  that  the  struc- 
ture is  as  nearly  indestructible  as  can  be  attained  in  the  present 
condition  oi  the  art. 

The  longitudinal  -ills  are  ol  compound  construction,  with  center 
cross-trussing  between  the  sltel  needle  beams,  and  the  platform 


SIDE  VIEW  OF  THE  "AUGUST  BELMONT" 


auce  differ  materially  from  those  hi  Us*  on  any  other  system  in 
the  country.  They  are  considerably  longer,  (or  instance,  than  the 
Manhattan  elevated  cars  anil  are  not  Mi  his;'1  The  car  tapers 
toward  the  top  to  conform  to  the  tnfcway.  and  this  makes  it  look 
even  longer  than  il  really  is.  <  )nc  oi  the  cars  l  No.  I)  i«  named 
August  Helinont  and  the  other  (No.  2)  John  K.  MclJoiiald.  Il  is 
the  purpose  of  the  company  to  operate  five  and  eight-car  trains, 
and  it  i«  also  intended  to  have  parlor  cars  ami  ordinary  coaches, 
Car  No   1  is  finished  as  a  parlor  ear  and  No.  2  as  an  ordinary 


end  sills  are  oi  steel,  titled  with  heavy  sleel  antitclcscoping  plates 
The  side  training  oi  the  car  hodics  is  oi  white  ash.  doubly  braced 
and  very  heavily  trussed. 

The  platform  DOttt  are  of  compound  construction,  with  ami- 
telescoping  posts  of  steel  bar  sandwiched  between  heavy  white 
ash  |K>sts  at  corners  and  centers  oi  vestibule  platform.  These 
posts  are  securely  boiled  to  the  steel  longitudinal  sills,  al*o  to 
steel  anti  telescoping  plate  below  the  floor  and  to  the  hood  how. 
which  serves  to  reinforce  it  and  is  of  heavy  steel  angle  in  one 
piece,  reaching  from  plate  to  plate  and  extending  hack  into  car 


INTERIOR  OP  CAR  NO.  I 


INTERIOR  OF  CAR  NO.  2 


coach.  The  coustni.-tivc  features  in  both  arc  identical,  but  in 
many  detail*,  Mich,  tor  instance,  as  doors,  windows,  seats,  lighting 
arrangi  .•merit!  and  minor  features,  tin  y  differ  materially.  The. 
company  has  had  scwlal  classes  oi  fttritilthlJVg.il  msta':Ud  tor  pur- 
poses oi  comparison.   TIleM  aie  seen  111  the  views  above. 

The  most  important  consideration  in  the  general  design  and 
construction  oi  these  cars  i-  the  Factor  oi  gaiety.  Special  pee- 
caution*  have  been  taken  10  make  the  car  bodies  fireproof  and  to 


body  six  feet  on  each  side,  In  case  ol"  accident,  where  one  plat- 
form  rides  over  lb*  other,  eight  square  inches  of  metal  would 
have  to  be  sheared  off  in  the  posts  before  the  main  body  oi  the 
cars  would  Ik-  reached.   This  would  afford  effective  means  of  pro- 

:ceiion. 

The  floors  are  double  with  asbestos  roll  fire  felt  sandwiched 
between  and  the  floor  sheathing  is  of  while  pin*  completely  cov- 
ered <>n  the  under  side  with  3-16  in.  asbestos  transitc  board.  All 
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juris  i>i  the  car  framing,  flooring,  sheathing  and  (he  like,  arc 
coaled  with  fireproof  piint,  One  car  has  the  ordinary  ctere  story 
roof  and  one  has  the  half  empire  roof,  mill  a  light-colored  ceiling. 
Tin'  ventilator  sash  -  in  both  cars  arc  arranged  to 
be  opened  b>  a  lever,  those  on  each  side  being  di- 
vided into  two  parts.  The  front  half  admits  fresh 
air  in  the  forward  end  ot  car  and  the  sash  in  the 
rear  end  of  car  permit*  the  foul  air  to  escape.  Both 
cars  arc  tilted  with  automatic  coupling  draw  bars, 
continuous  platforms  and  platform  buffers,  ilectrlc 
lights  and  heater*. 

The  dimensions  of  the  lntcrhorough  car-  ami 
those  of  the  Manhattan  are  given  herewith,  and  a 
comparison  will  show  dial  they  differ  materially 
in  many  respects: 

Inlerlie-roiteh.  Mjiiliatun. 


is  a  curtain  that  can  be  automatically  raised  or  lowered  as  the 
door  is  opened  or  closed  to  shut  the  light  away  from  the  motor- 
man.   Another  novel  attachment  lo  the  door  is  the  peculiar  handle 
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Probably  the  most  important  departure  from  or- 
dinary practice  in  the  general  design  ot  these  cars 
is  the  arrangement  of  the  platform*.  The  cars  are 
vcstibulcd.  and  when  made  up  into  trams  each  car 
can  be  closed  so  as  t"  be  entirely  distinct  or  a 
passageway  may  be  opened  throughout  the  train. 
\n  extended  buffer  attachment  is  employed  in  con- 
nection with  the  (winning  draw -bar. 

Several  forms  of  doors  have  been  introduced  on 
these  cars  in  order  to  test  their  respective  merits. 
The  vest  ibidc  doors  on  one  car  arc  of  the  Gtbbt 
type:  the  side  doors  are  arranged  lo  slide  into  pock- 
et* in  the  side  framing,  thereby  giving  up  the  en- 
tire platform  to  the  passenger*.  Another  form  of 
door  *wini»v  'ii  and  i«  operated  by  a  lever.    \  third 


END  VIEW  OF  CAR  NO.  I 


I 


SIDfc  VIEW  OF  CAR  NO.  2 

type,  which  resembles  those  on  E'ullman  sleeping  cars,  is  a  folding 
door  in  two  parts,  hinged  in  the  middle  and  doubling  like  a  jack- 
knife.  The  principal  advantage  in  these  is  that  lliey  can  be 
handled  much  more  readily  with  crowded  platforms  than  full 
swinging  door*. 

On  the  door  leading  front  the  vestibule  to  the  body  oi  the  car 


on  the  sliding  iUmm  between  the  vestibule  and 
car  body.  This  door  is  made  to  latch  so  that  it 
cannot  suing  open  with  the  swaying  oi  the  car, 
but  the  handle  is  so  construe  led  that  the  pressure 
on  it  to  open  the  dot  r  unlatches  with  the  same 
movement 

In  one  car  the  lower  windows  are  stationary 
and  the  upper  windows  are  arranged  to  raise, 
in  the  oilier  car  lite  upper  and  lower  sash  are 
arranged  to  raise;  the  windows  in  one  car  have 
ordinary  double-thick  sheet  glass  and  the  other 
J- to  m.  polished  plate,  while  all  doors  in  both 
ears  have  't-m.  pojished  plate. 

Both  cars  nave  I'aiitasoic  curtains,  with  pinch 
handle  fiMurc.  One  car  has  cocoa  mats  and 
one  linoleum  tloor  covering  The  parlor  car 
lias  six  clusters  oi  live  lights  each  oil  upper  deck 
ceding  ami  the  oilier  has  single  incandescent 
taint*  tixt'Ti  s.  a  row  oi  six  down  the  center  on 
the  upper  deck  ceiling  ami  lice  Otl  each  side  deck 
ceilings.  Head  linings  in  both  cars  are  of  triple 
veneer,  The  interior  finish  is  oi  mahogany  of 
light  color  in  one  car  and  mediant  dark  color  in 
the  other. 

The  sealing  arrangements  are  simitar  10  the 
Manhattan  cars,  hut  as  these  coaches  are  longer 
there  are  tour  additional  seals  on  each  end.  The 
total  seating  capacity  of  each  car  is  fifty-two 
The  seats  arc  all  finished  in  rattan,  but  there 
are  four  distinct  patterns  shown.    The  seats  are 
designed  lor  rapid  loading  and  Unloading  and 
their  outlines  are  rounded  to  the  slightest  curves. 
Stationary  crosswise  seats,  alter  the  Manhattan 
pattern,  are  placed  in  the  parlor  car,  but  the 
other  coach  is  equipped  with  reversible  seals. 
The  seating  arrangements  are  similar  in  other 
respect*.   Knot  styles  . .1  the  latter  arc  shown  in  the  ca."  to  illustrate 
the  different  devices  that  may  be  used  for  the  purpn.e.    In  one  car 
the  *pncc  underneath  the  scats  is  open:  in  the  Other  it  is  closed 

One  ear  is  painted  white  and  the  other  chrome  yellow;  neither 
color  has  been  selected  as  the  company's  standard  car  color,  how- 
ever. The  cars  were  built  by  the  Wason  Manufacturing  Coinpanj  . 
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of  Springfield,  according  to  specifications  of  George  Gibbs,  con- 
sulting engineer  oi  the  Rapid  Transit  Company. 




Plan  for  Relieving:  Brooklyn  Bridge 

The  Rapid  Transit  Commission  has  under  consideration  a  plan 
proposed  by  Neils  Poolson,  president  of  lb<  llccla  Iron  Works, 
oi  Brooklyn,  and  submitted  to  Mayor  Low  by  the  committee  on 
bridges  and  tunnels  o(  the  Manufacturers'  Association  for  the  re 
lief  o:  the  congestion  of  Irallic  at  the  Manli.iit.m  terminal  of  the 
Brooklyn  bridge  The  fundamental  idea  is  the  rearrangement  of 
the  trolley  tracks  as  well  as  those  ol  the  elevated  Street  NT*  on  the 
Nccond  floor  and  the  approaches  so  that  more  room  will  be  avail- 


iiiiniln  r  of  »i|iiare  feet  of  Standing  room  between  the  cars,  like- 
wise  the  unused  space,  both  on  the  ground  floor  and  elevated 

structure,  as  follows: 

CMfUKD  FLOOR 
Present  plan  ■parxwiwaMe  areas. 

Are*  "f  building,  Wi  II  ■  Hi  h    M.W»  m|  ft. 

Shitr  for  car  service.  M  It  i  •".»  ft.  si-  ft. 

Standing  ronen  for  people,  tfam  *.p  ft, 
Proposed  plan    iipprosin-alc  ->' •  i- 

llnlldinir  and  one  story  side  ihedv  520  (I.  a  10*  ft  ~M.lt>>  s*i  it 

S|s*cr  for  ear  a'lu.r.  SIM  ft  x  KK  ft.    04.1«i  «).  ft. 

SlatMing  ti»irn  1  or  tiroplr.  -'to.0-J»  »<|.  It. 

SK.fONU  rJ.oog 

l'ir«ent  |.ljn  -  *|ipro»lrn*tt  IK*. 

Area  of  building.  Mil  ft.  irSVfl    «.;>«  raj,  ft. 


hNTRANfh  TO  HROOKLYN  MHIDOlr,  SHOWINti  PROPOSED  I  INCLINED  APPROACH  TO  KLriVATKD  LINES  FROM  CITY  HALL  PARK 


able  foi  loading  passi  ngers  and  handling  cars     The  rapacity  will 

be  about  doubled,  according  to  the  engineer's  estimate.  The  ac- 
loiupanving  illustrations  arc  reproductions  of  photographs  and 
plans  showing  the  most  iniponanl  features  nl  the  proposed  changes 
and  allordmg  means  ol  comparison  with  the  present  facilities 
These  photographs  and  plans  were  submitted  by  Andrew  I-  Wil- 
son, ebaiiuian  oi  the  coiiitnilUe  uhieh  waited  upon  Mayor  Low, 
togcthtr  with  a  statement  explaining  the  plans  in  general.  The 
association  believes  that  the  niosl  urgent  aval  important  thing  is 
to  relieve  the  ctndi  durum  the  rash  hour*  r»n  the  tr-ille>  service, 
ior  which  a  plan  is  submitted  The  drawing  is  made  to  show 
particularly  the  UnnierrMJ  amount  oi  (pace  wasted  in  ihe  present 
sjsiein  and  the  dancer  of  crossing  tracks  on  entering  and  leaving 
the  cars.  The  plan<  show  tin  number  of  square  feet  the  building 
occupies,  the  number  of  square  feci  used  [or  car  service  and  the 


Space  fur  eai  -*etvicc  and  tracks,  »ij  ft. 

Standing  ruooi  for  people.  lit.tMJ  aq.  ft 
ptppsttd  plan   npiiroKimaic  arraa. 

Itkiildinii  and  Still  sheds,  Mm  ft.  a  PI*  11  -HUM  m|.  H 
Space  tur  cars,  tracks  and  stairs,  22.9MI  aq.  ft. 
Standing  Iwim  lor  ptapfr'i  33,11*)  M|.  II. 

The  proposed  plan  for  the  trolley  cars  includes  the  mie-story 
sidings  taking  up  the  space  occupied  by  the  tracks  oi  the  present 
irolle)  lines  from  the  eastern  end  of  the  building  to  the  western 
end  next  to  I'ark  Row.  giving  over  $6*000  square  feet,  which  is  all 
used  for  car  >rrviep,  and  over  30.000  square  feet  is  left  for  plat- 
form The  loop  being  elevated,  no  tracks  will  have  to  be  crossed 
ami  there  will  be  no  moving  ears,  to  dodge.  By  this  plan  the  cars 
would  enter  Ihr  terminal,  ceuuing  from  Brooklyn  at  the  eastern 
end,  discharge  all  the  New  York  passengers  on  the  outside  and, 
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when  empty,  switch  over  lo  .1  parallel  Inch  on  the  inside,  then 
make  the  loop  and  go  t<i  its  respective  Station  either  mi  Ihe  out- 
side or  inside  track  on  tin-  opposite  side,  where  it  wtll  take  on  us 
|i>ad  of  passcniscrs.  switch  over  to  the  center  trunk  line  and  then 
proceed  to  its  destitution.  Tin-  plans  submitted  an-  drawn  |u 
show  the  columns  as  they  arc  111  the  building  Looking  at  the 
IWO  plans  together  it  fan  be  easily  Mrrfl  th.it  tlx'  congestion  i>  all 
at  one  pnint  and  thai  by  the  proposed  plan  list'  can  In  madi-  ill 
the  large  amount  i>i  space  in  tin-  building  which  is  now  apparently 
wasted.  By  relieving  the  congestion  ai  one  point  and  distributing 
ihe  crowd  the  crush  at  the  bridge  would  In-  relieved.  Another 
thing,  by  putting  'I'1'  Imuw  lengthwise  instead  of  crosswise  there 
will  hi'  plenty  i>i  mom  lor  hading  and  unloading  pas"-rngvc«,  ami 
there  will  be  no  tracks  to  cm» 

I  n  secure  targe*  leimmal  facilities  tor  the  elevated  >r«ivf,  pro- 


the  promenade.  The  advocates  of  this  plan  say  that  the  whole 
sthenic  can  he  put  into  practical  use  in  a  few  mouths  before  the 
ci -Id  weather  sels  in  and  beiorc  the  crush  commences  when  the 
closed  ears  are  Used 


Speed  of  Cars  in  Massachusetts 


CITY  BlJILUIMi,  BROOKLYN  llRIIKil   IMHANl.l   AM >  HIA  ATI  I)  RAILWAY 

TERMINAL 

vi'inn  is  made  for  material  Change*  inmi  the  present  system 
There  VCt  three  platform*,  id  wb-.ch  only  one  i«  U*ed  during  ibe 

rash  hour*  for  pa»scngci*  10  Brooklyn,  ami  thai  platform  con- 
lams  ahoui  50011  square  ieet.  It  »i<  itvccsary  to  have  the  switch- 
ltt||  done  at  the  I'ark  Row  end  01'  the  lnuMIng  when  Ihe  cable 
system  u.i.-  insniincd.  but  now  that  the  electric  syMctn  is  *ub- 
-titulid.  it  is  pointed  mil.  the  switching  can  he  done  at  the  other 
end.  'I  hi-*  will  give  a  p'.ilionn  space  of  mm-t  ,ijn.Oon  square  ieet,  an 
against  5060  -quart-  feet  at  present.  Under  the  piopo-cd  plan 
there  can  Im'  tour  tram*  i>i  -i\  ears  each  in  a  station  at  one  time 
standing  Mill  ior  buttling. 

It  is  contended  thai  this  alteration  can  he  made  very  quickly 
and  at  110  gfl  .it  expense,  and  that  an  impurlanl  advantage  will  he 
derived  ill  th.it  it  will  »l*n  malt*  11  m<ire  c.i«y  for  ibe  trolley  >>< 
teni  below,  a-  there  will  he  n"  galleries  in  ihe  way  At  the  l'.uk 
Kuw  eitd  ni  the  building  it  's  propo-ed  to  hmlil  .1  p'.iiturin  ni  about 
!■  o  it.  X  Us  II  .  and  from  that  pbliiwill  lltrrt  cm  lie  as  many 
sl.nrways  as  are  wanted:  but  it  is  believed  that  it  would  be  better 
li>  have  a"  incline  proim-nadr  irniu  the  elevated  floor  (41  ihe  City 
Hall  l'ark.  as  Is  shown  by  the  illustration  herewith,  'Ibis  would 
distribute  the  crowd  and  the  tic  v. Kid  pa—civgcrs  would  be  sep- 
araled  from  tin  liol'ey  pattsrMgeT*  at  City  lla'.l  I'ark.  ll  passen- 
gers should  want  to  enter  the  buildmu  fr<*»u  the  streei  below  In 
reach  ihe  elevated  the  present  stairways  may  be  left.  As  here 
proposed,  there  are  three  distinct  plans,  one  ior  the  trolly  service, 
tine  for  the  elevated  and  one  for  ibe  promenade 

It  i*  claimed  that  it  would  simplify  mallei-.  |ci  change  'I""  ri- 
valed and  trolley  pyMeini  at  the  s;imC  time,  and  then  ihe  lower 
floor  can  he  n~ed  entirely  fur  ibe  trolley  service,  no  change  of 
tirade  hc'iig  re>piired  The  niateri;il.  twain,  and  girder"  ni  the, 
gallery  rW«r  w-litii  removed  can  be  Used  ior  ihe  structural  part  of 


Kyer  since  the  accident  to  President  Knoscvell  in  1'illsfiild 
there  has  been  Considerable  inquiry  in  Massachusetts  as  to  the 
pi  tter  ul  the  Kailroad  C*Hntttission  to  rettulate  the  spred  of  elec- 
tric cars,  and  durini;  a  receiil  bearing  Chairman  Jackson  issued 
an  informal  matemenl  as  to  the  board's  position  rcgardinK  speed 
ami  the  powers  needed  by  the  hoard  in  order  to  cope  with  the 
1  xisling  street  railway  problems  in  a  proper  manner. 

At  the  hearin;!  the  Berkshire  Railway  Com 
pany  was  asking  fur  an  increase  in  Hi  stock,  and 
in  reply  lo  an  inquiry  by  Chairman  Jackson  II 
VY  Kly.  ot  ihe  Berkshire  Company,  slated  thai 
llu  spetd  of  electric  cars  in  Western  Massachu- 
setts t'sually  did  not  exceed  10  miles  per  hour 
in  'he  eoiuilry  district*  unless  the  cars  ran  over 
private  rights  ed  way.  Chairman  Jackson  stated 
that  the  board  bad  always  taken  the  attitude  that 
safely  should  not  be  ^aciiiiced  to  speed  and  thai 
the  trouble  lay  in  ihe  lact  that  the  board  had  no 
jurisdiction  in  the  matter,  ibe  control  rcstintt 

with  ihe  local  authorities  along  the  towns  trav- 
ersed by  the  roads.  The  su(>ersediiiit  of  the  old 
horse  railways  by  electric  lines  had  made  the 
spied  question  greater  than  a  local  matter,  and 
ihe  speed  question  has  developed  jnst  as  ihe 
through  location  question  has.  Last  May  tht' 
board  was  grannd  jurisdiction  over  through 
locations,  and  another  sirp  in  protcrcs*  was  the 
>;r.'.ntmn  of  authority  to  require  certificate-  lhat 
each  new  line  is  safe  for  operation  At  the  last 
scssiori  (if  ihe  Massachusetts  Legislature  the 

In  ard  had  asked  authority  to  regulate  the  speed 
of  CUT*,  inn  nothing  came  of  it. 

Cnder  the  exisimg  law  steam  railroads  are 
pr«  Inhiled  Irom  crossing  highways  at  tirade  and 
Ctliri  or  towns  from  feeing  mil  streets  crossing 
the  railroads  at  grade  without  the  consent  of  the 
board.   The  electric  car  must  by  force  of  circum- 
stanevs  often  be.  ami  by  rciculation  always  outzht 
lo  he,  restricted  to  a  speed  consistent  with  the 
safety  of  other  travelers  upon  ibe  highway.  The 
Nunc  car  moving  over  private  land  or  upon 
a  right  of  way  of  its  own  approaches  a  highway 
under  practically  like  conditions  with  a  railroad 
tram    The  law.  therefore,  restricting  the  (trade 
cros-inys  of  railways  should  be  extended  to  the 
crossing  "I  railway  and  highway.    Where  such  cro—inus  can  he 
avoided  al  an  expense  which  it  not  too  burdensome  Ibis  should 
he  done  and  suitable  safeguards  provided  in  instances  where  the 
outlay  would  he  unreasonaU)  ureal. 

Ka  Senator  I'oM.  a  director  oi  the  Berkshire  Street  Railway, 
slated  thai  the  eounirv  eleoinc  roads  would  he  glad  10  have  some 
such  authority  over  speed  regulation  ceiitrah/ed  111  a  lmdy  like 
the  Itailroad  Commission,  and  nave  il  as  bis  opinion  thai  ii  the 

>  mission  bail  had  authority  over  locations  at  the  time  of  the 

laying  out  of  the  grade  Crossing  where  the  accident  lo  the  Presi- 
dent's carriage  had  occurred  such  a  crossing  of  the  highway  would 
never  have  been  allowed.  In  regard  to  the  speed  question,  he 
stated  that  his  road  would  not  object  to  having  a  reasonable  speed 
'miu  lived  by  the  commission,  lo  cover  the  whole  territory 
ilir.,Mk;ii  which  they  run.  ralher  than  to  be  subjected  to  the  van- 
an. ni-  in  speetl  regulation  imposed  by  difTeteiu  towns  en  route 


KlTorts  to  hold  up  public  improvements  of  great  value  to  the 
1 'immunity  by  property  owners  who  may  be  disgruntled  or  dis- 
yatislird  arc  not  encouraged  nowadays  by  the  courts  In  dis- 
misting  a  recent  application  for  injunction  to  restrain  the  subway 
contractor*.  Judge  Larnmbe,  of  the  United  States  Circuit  Court. 
Midi  "T  he  complainant  has  failed  to  persuade  this  court  tli3t 
there  is  a  reasonable  probability  thai  she  will  be  able,  upon  'be 
•rial.  1o  show  that  the  State  of  New  York,  by  any  oi  its  instru- 
mentalities or  agents,  ha*  deprived,  or  is  threatening  to  deprive, 
her  oi  her  ra«<tneilt>  as  an  abiitiine  property  owner,  and  for  thai 
reason,  utthnul  examining  into  the  extent  of  such  easements, 
her  application  for  preliminary  injunctions  is  denied  " 
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An  account  of  the  social  features  oi  the  convention  of  the  New 
York  State  Street  Railway  Association,  held  at  Caldwell  Sept. 
9  10,  was  published  in  the  Street  Railway  Journal  last  week. 
Below  will  be  found  an  abstract  of  the  discussion  on  Sept.  g,  with 
all  of  the  remaining  papers.  The  proceedings  of  Sept.  10  will  be 
published  next  week,  together  with  the  report  of  the  committee 
on  standard  rules. 

TUESDAY  MORNING'S  SESSION. 

The  meeting  was  called  to  order  by  G.  Tracy  Rogers,  of  Bing- 
hamton.  N.  Y..  president  of  the  association,  at  10145  a  m.  After 
the  calling  of  the  roll  the  president  stated  the  first  paper  to  be 
1  resented  was  on  accidents,  by  Mr.  Barnes,  engineer  of  the  State 
Railroad  Commission.  This  paper  was  read  by  Colonel  Cole.  It 
was  published  in  part  last  week,  and  the  conclusion  will  be  found 
elsewhere  in  this  issue. 

Mr.  Clark:  I  move  that  the  paper  be  received  and  spread  upon 
the  minutes  and  that  the  thanks  of  this  convention  be  extended  to 
inspector  Charles  R.  Barnes  for  the  exhaustive,  complete  and  iull 
treatise  on  this  important  subject. 

Seconded  and  carried. 

Mr.  Clark:  We  have  adopted  the  system  in  Binghamton 
of  looking  after  a'cidents  which  perhaps  it  is  due  more 
to  good  iortunc  than  good  management,  has  been,  wc 
think,  successful,  and  we  think  that  much  of  our  success 
in  looking  after  accidents  and  the  ensuing  negligence  ac- 
tions which  arise  has  been  the  prompt  attention  that 
we  have  given  to  accidents  when  they  have  occurred.  Our  em- 
ployees, motormen  and  conductors,  particularly,  are  instructed 
in  case  of  an  injury  to  person  or  property  to  report  to  the  first 
inspector,  or  by  telephone  to  the  office,  or  to  me  personally  ii  I 
can  be  reached,  the  character  of  the  accident,  the  extent  of  the  in- 
lury  and  the  location  of  the  accident  I  have  instructed  them  next 
to  summon  by  the  nearest  telephone  our  company's  surgeon,  and 
in  that  connection  I  desire  to  state  that  our  experience  has  proven 
that  a  surgeon,  competent  and  of  good  judgment  and  of  sound 
common  sense,  has  proved  the  most  essential  adjunct  and  claim 
agent  to  a  small  road  that  we  can  imagine.  He  is  employed  by 
the  year.  His  business  is  to  respond  promptly  and  look  after  the 
injured  parties,  and  if  in  his  judgment  they  need  or  require  hos- 
pital treatment  to  see  that  they  receive  it,  either  at  the  charge  of 
the  railroad  company  or  otherwise,  to  be  determined  afterwards 
While  caring  for  their  injuries  and  looking  after  their  physical 
wants,  he  is  instructed  to  get  from  them  their  side  of  the  story, 
which  he  immediately  submits  to  the  office  upon  a  statement  blank 
prepared  for  that  purpose.  Our  experience  has  proven  very  satis- 
factory in  that  respect,  inasmuch  as  the  statement  which  is  gen- 
erally secured  by  the  surgeon  at  that  time  and  under  those  con- 
ditions is  the  unprejudiced  and  unbiased  statement  of  the  injured 
party  or  his  immediate  friends  before  they  have  seen  their  legal 
adviser,  who  possibly  would  tell  them  to  say  nothing,  or  before 
the  busy  neighbor  has  dropped  in  and  told  them  they  ought  to 
have  five  or  ten  or  fifteen  thousand  dollars  from  the  railroad 
company,  as  the  case  may  be,  and  bciorc  perhaps  the  bruised 
spine  has  become  thoroughly  broken  or  a  contused  limb  has  been 
badly  wounded.  We  have  found  that  these  statements  given  to 
the  surgeon  by  the  injured  parties  have  saved  11s  from  many  an 
important  negligence  action  and  been  of  great  value  to  us  in  the 
settlement  or  adjustment  of  claims.  Therefore  I  believe  that  for 
smaller  roads  in  particdlar  it  is  very  important  that  a  company's 
surgeon  be  employed,  one  who  is  in  touch  with  the  business  in- 
terests of  the  company  and  one  who  is  qualified  to  look  after  not 
only  the  physical  wants,  as  I  remarked  before,  but  also  able  to 
secure  an  unbiased  and  unprejudiced  statement  which  will  be  of 
great  assistance  to  the  general  manager  or  the  claim  agent  in  ar 
riving  at  a  disposition  of  the  claim. 

I  believe  that  the  next  important  thing  to  do.  and  it  should  lie 
done  simultaneously  with  the  care  of  the  injured,  is  that  the  scene 
of  the  accident  should  be  visited  at  once,  such  measurements 
taken  as  may  be  necessary  to  help  prepare  the  case  if  litigation 
should  ensue,  and  secure,  so  far  as  possible,  all  the  circumstances 
surrounding  the  accident,  and.  in  connection  therewith,  the  place 
where  it  occurred,  how  it  happened,  distances,  measurement;  and 
ever)  thing  that  might  be  of  assistance  in  the  preparation  oi  the 
case  I  consider  this  very  important.  I  think  it  is  almost  useless 
for  nie  to  call  attention  to  these  procedures,  because  they  arc 
probably  so  stereotyped  and  so  generally  adopted  that  it  is  not 
necessary,  I  think  the  next  thing  to  do.  inasmuch  as  there  arc 
two  distinct  characters  of  accidents,  one  to  the  prison  and  the 
other  to  property,  is  that  they  have  to  be  treated  from  different 
standpoints.  In  an  accident  where  there  is  not  much  involved,  if 
a  speedy  settlement  can  be  reached  right  upon  the  spot  or  very 


soon  thereafter  and  a  proper  release  obtained  there  is  no  question 
but  that  is  the  best  and  proper  disposition  of  the  case,  because  in 
two  or  three  or  five  or  even  ten  accidents,  where  possibly  the 
evidence  is  of  sufficient  importance  10  be  a  question  of  fact  for  the 
jury  to  decide  if  the  case  comes  to  a  trial,  in  nine  instances  out  of 
ten  the  verdict  will  be  against  the  corporation.  That  is  true  even 
of  the  provincial  cities,  and  it  is  more  true  of  the  larger  cities  and 
the  more  important  ones.  Therefore  a  speedy  ami  quick  de- 
termination and  settlement  of  any  injury,  particularly  to  property, 
that  may  arise  through  an  accident,  even  if  a  question  of  innocence 
or  negligence  on  the  part  oi  the  company  does  not  stand  out  as 
clearly  perhaps  as  you  would  wish  it  might  to  justify  you,  it  is  my 
opinion  that  the  best  and  most  economical  disposition  of  that 
proposition  is  a  speedy  settlement. 

In  the  case  of  injury  to  the  person  quite  another  condition  con- 
fronts us.  and,  as  I  said  before,  if  the  injured  party  can  be  seen 
promptly,  and  if  the  surgeon  has  performed  his  part  well,  it  is  best, 
if  there  is  any  question  of  negligence  on  the  part  of  the  company 
and  reasonable  surety  of  freedom  from  contributory  negligence 
on  the  part  of  the  claimant,  to  settle  the  case  upon  the  best  possi- 
ble basis,  ii  an  equitable  settlement  can  be  reached.  Those,  in  my 
opinion,  are  the  three  most  essential  steps  to  be  taken  in  case  of 
injury  either  to  person  or  property.  I  can  readily  see  that  in  cities 
like  New  York  and  Brooklyn  and  other  larger  cities  where  the 
system  spreads  over  a  vast  territory,  where  the  company's  sur- 
geon would  not  be-  as  available  or  the  inspector  or  the  office  could 
not  be  reached  as  easily  and  where  the  injured  party  could  not  be 
so  swiftly  cared  for.  that  different  methods  probably  would  have 
to  be  pursued;  but  with  smaller  roads  I  am  a  firm  believer  in 
giving  immediate  personal  attention  to  the  injured  party,  seeing 
that  a  surgeon  is  sent  and.  perhaps,  hospital  care  and  attention  is 
given.  I  know  from  my  own  personal  experience  that  paying  a 
small  bill  for  drugs  and  a  doctor's  visit  or  two  has  saved  us  in  a 
great  many  instances  a  negligence  action  which  might  have  been 
troublesome  and  possibly  expensive,  and  therefore  I  believe  that 
it  is  highly  important  in  CAM  of  accidents  that  speedy,  prompt  and 
vigorous  investigation,  examination  and  care  be  given  imme- 
diately upon  the  receipt  of  the  first  information  oi  the  accident. 

Another  all-important  proposition  in  connection  with  this  sub- 
ject is  the  preparation  of  the  case  for  the  attorneys  I  believe  in  a 
great  many  instances  attorneys  are  pushed  in  negligence  actions 
011  the  part  of  railroads  when  they  should  not  be  and  when  they 
Would  not  be  if  they  knew  the  exact  situation  of  the  affair  I  con- 
sider it  highly  important  that  your  attorney  be  informed  in  re- 
lation to  every  detail,  not  perhaps  just  prior  to  the  date  of  the 
trial,  but  as  soon  as  the  accident  has  occurred,  so  he  can  have  all 
the  circumstances  in  mind,  and  well  in  mind:  and  I  believe  that 
the  general  manager  and  the  claim  agent  and  those  who  look  after 
the  department  of  accidents  can  be  of  invaluable  assistance  to  the 
attorneys  by  giving  close  and  prompt  attention  to  accidents  when 
they  occur. 

In  closing.  I  simply  say  I  believe  the  most  important  thing  in 
connection  with  an  accident  is  prompt  investigation  of  all  the 
iacts,  caring  for  the  inju  ed  and  notification  to  the  general  officer 
or  proper  authorities  of  the  road  at  the  earliest  possible  moment. 

Mr.  Connette:  I  don't  think  I  can  add  anything  to  what  has 
already  been  said  except  the  old  saying  that  an  ounce  of  pre- 
vention is  worth  a  pound  of  cure.  Mr.  Barnes'  paper  has  dwelt 
upon  the  question  of  the  prevention  of  accidents,  while  Mr. 
Clark's  remarks  apply  particularly  to  the  cure  of  accidents  after 
they  have  occurred.  Both  are  good.  I  was  very  much  impressed 
with  Mr.  Barnes'  paper,  for  I  am  always  seeking  after  knowledge 
toward  the  prevention  of  accidents.  I  realize  that  the  expense  of 
this  particular  part  of  the  operation  of  street  railways  is  a  very 
.ierious  one.  and  one  in  which  not  only  I  but  all  of  us  are  inter- 
ested: and  I  believe  that  the  mind  oi  this  association  ought  to  be 
directed  to  the  adoption  of  every  device  and  every  possible  scheme 
that  can  be  secured  toward  the  betterment  oi  the  service  as  a  ten- 
dency toward  the  reduction  oi  the  number  of  accidents  which 
occur  in  the  operation  of  our  roads.  Not  only  the  use  of  me- 
chanical devices  should  be  adopted,  but  I  think  that  a  thorough 
co-operation  of  all  employees  would  have  a  tendency  toward  re- 
ducing this  expense  I  believe  that  when  men  are  in  a  frame  of 
mind  where  they  take  an  interest  in  their  work,  where  they  thor- 
oughly' co-operate  with  their  employers,  where  they  ieel  almost 
that  the  interests  of  the  company  arc  their  interests,  they  work 
more  faithfully,  more  diligently  and  more  7calously  toward  the 
more  perfect  operation  oi  the  railroad,  and  by  this  means.  I  think, 
rather  than  in  any  other  way.  we  can  reduce  the  number  of  acci- 
dents. 

Mr.  President:  We  will  now  listen  to  the  reading  of  a  paper 
by  William  A  Dibbs.  claim  agent  of  the  Metropolitan  Street  Rail- 
way Company  on   The  Method  of  Handling  Claims." 

This  paper  was  published  last  week. 


Digitized  by  Google 


388  STREET  RAIL 

Mr,  Fas-ell:     Our  ro.nl.  the  Albany  "ri.ntii.ii  (.annually,  has 

used  ihc  -ame  i"»rin  that  »,n  n-nl  bj  the  «IJ  Ali-any  r>wl,  ii  road 

14  about  hall  ihf  Mir,  wilh  more  IW  Iff!**  *UCCe***  I***  a  number  oi 
yeirti.  tier  road  in  a  larue  cVlciH  i-  kandlcd  In  iti-pri  tor-,  .uul 
■•US  ins|Hi-tor»  lake  tin-  place  "I  the  car-  and  ivi-s  .unl  hand-  oi 
1 1 1 "  superintendent.  M.u  li  iu-pi  etoi  <m  tin-  road  ha-  ;■  large  >•<•>•■- 
Ikt  of  car*  which  in-  looks  alter  jj**tdwely,  llu-  main  »oik  1.1 
the  inspecior  m  t"  represent  In-  portom  id  the  road  .uul  >ic  that 
the  cars  arc  properly  spaced,  that  tin  mortmruu-n  awl  rimJncl' i* 
arc  iIdihk  |1m  duties  ret|Mtred  ul  iluut.  .uul  in  ca-ee  oi  an  accident 
t<>  go  uumedi.iii  ly  Ui  tin  place  ami  a***i»t  the  omuUiciih  and  at  thy 
-nine  tunc  t'>  net  thv  na.utesi  i>t  winner-  to  iln-  an -dent  other 
ill. hi  tho-c  win.  were  <ni  (he  car.  In  tliat  way  the  inspector*  get 
what  ■attics  ihcy  can  .uul  send  tlx  hi  i<i  tin-  elm  i  inspector,  with 
their  addre— v-  He  sends  to  each  oi  ihe  inspectors  »im  arc  in 
ilr-.  : .  ui  ward-  nr  different  d:-tticts  of  the,  city  111  which  tin*  v  an 
■  •<■>  witnes-cs  live  blank-,  un  which  tin-  inspectors  get  the  state- 
ment- li •  »tn  iho-c  wmic--c-.  ->i  ilial.  a-  ;i  ueiicral  thitii!.  li  ait  acci- 
dent happens  :■!  attj  nine  <m  a  rnlain  lltt)  tin  next  day  .11  i)  o'elock 

llu-  itupcriMcndt im  ha*  the  advantage  <>t  having  the  tcpnri  oi  the 

Conductor  .uul  mi  iti  •!  111:111  Willi  the  -t.iUment-  ul  all  the  vv:1ne--c- 
OI  cour-c,  111  the  fSfeifc  >«l  a  larger  road  than  nut-,  perhaps  till' 

claim  department  ha«  i"  be  handlyd  m  a  different  way.  t  )ur  claim 
department  doe-  nothing  until  a  claim  ha*  been  actually  presented 
Tlu*  reports  arc  in  the  hand*  <>i  the  *4ujM.'rmtciiaVni  and  inspectors 

until  the  claim  is  made     |-"i  r  11  ti>;h|  i>i  i>iir  sire  wc  have  iottnd  ihat 

ha-  worked  advantaKt -omd) .  The  Inspectors  at  the  same  time  are 
given  authority  ti>  employ  a  physician  and  state.  I"  the  physician 
that  the  lir-l  call  is  paid  ior  hy  (hi*  ri>iii|i:iuy.  Attei  that  it  in  a 
i-uc*liun  which  the  d>  ctor  b.i*.  got  to  hud  ion  t<>r  hlnts-Hi. ;  bm  the 
care  oi  the  injured  at  the  lime  and.  the  work  oi  procuring  the 
MatcmeflM  "i  the  « um  «i>  are  entirely  ill  the  hamU  oi  the  tn- 
-lu-ctor*..  Thai  lia-  been  mtr  »y»tem  ior  «onu-  time,  and  we  have 
ioiiml  that  it  work-  very  -iieee>.-lii!ly .    A  -jieat  umiiy  |>eo]ile  li.ne 

criiicisi-d  11-  ior  the  nnmher  oi  m-^H-ctncs  that  we  rntph>*r,  (>n  a 
road  which  ein|iloy>  ;il>out  .1  tlioiivunl  ctiwloctorn  and  Htolnrnien 
we  bale  an  hHUCftiuO  liM  iti  over  tiity.  The  iu.|>i eior-  are  on 
duty  nighl  and  day.  Wc  have.  -ay.  thirty  day  in-|n*ctor*  and  tweniy 
iiiKbt  in-pi  eloi -.  and  all  titty  are  on  duly  between  5  o'clock  and 
'i:,to o'clock  111  the  cxeliiii);.  winch  1-  the  tunc  oi  the  he.m  u  -t  ir.nel 
on  the  road.  They  look  alter  ;i  di-trict  oi  ahoiit  haN  a  mile,  and  un 
-ome  oi  our  line-  they  look  alter  al.oitl  iix  or  -exett  car-,  li  lor 
any  reason  our  regular  limetaMe  1-  delayed  in  any  way  Iheoc  tn- 
-|icctor».  kiiowi-,.  ii'-t  wlii'ie  each  car  -In mid  be  jdaced  heca*.i-e 
a  man  has  only  ten  or  twelve  cars  to  look  alter — cm  see  h.ov  lite 
road  can  be  quickly  -traiyhteiieil  out  by  ItrrninR  his  car-  in  dif- 
K  rent  ]il;iee-  ami  looking  a'lei  his  car*  and  |>:i y  1  tljj  no  attention  to 
any  others.  In  that  way.  in  ca-c  oi  large  fires,  which  tic  us  it|i 
trci|Ucivtty.  our  road  i-  -traichlcued  out  and  uiovi;ii>  111  fifteen 
iiiiuule-  iilier  the  blockade  I-  renioied 

Colond  Cole:  I  want  to  hear  te-imiotie  10  what  I  think  is  a 
very  excellent  -y-leni  ot"  iu-|ieetioii  id  llie  L^ntted  Traction  t.*oni- 
l>any.  o(  Albany.  1  have  ridden.  I  think,  on  almost  all  oi  the  city 
electric  line-  in  the  Stati  a-  well  1-  many  oi  the  mlcrurl-.-m  liiu«, 
and  I  have  ncvei  seen  any  line  on  which  the  men  .i|>|n.ir  to  lie 
jiayiiiK  more  practical  attention  to  their  dunes  than  011  that  line. 
It  is  really  a  very  woitby  -civhr.  Mveiy  matt  -eem-  to  be  a- 
•leeptj  interested  as  iIioiil'Ii  he  was  re-imii-ililc  tor  ntnnlliK  the 
whole  road.  I  have  never  -reii  :i  eau  le—  ii;-|M  rlor  ahttttt  the  line 
iti  that  road.  I  have  never  seen  -kv larkinu  or  lite  lloillK  of  11011 

-eti-ual  ihin-4-.    Entry  man  icenied  to  he  a-  diliitettt  and  iaithnil 

in  the  -ervice  a-  ih-iuuh  he  really  had  a  lait;e  |in.|.ertv  interest 
in  the  ioni|i.uiy  and  in  it*.  Wctiare.  It  ltin-t  he  ex)>en-ne  to  eni|iloy 
a-  many  -irni  in<|Hvtrrrj  a*  the  I'nited  Tractkm  Coinpany  does 
on  its  mil- am  in  the  city  id  Albany,  1ml  I  ini.mme  n  1-  a  icinid 
paying  nm-tim-m    It  hold-  the  car  enw-  np  to  their  work  ami 

keeps  tl'.cm  Ml  dl  linn  -  under  the  view  oi  ail  in-peel. n  oi  that  line 
Within  the  city. 

Mr.  Vreeland:  I  don't  think  ihat  I  ever  listened  to  .1  palter  al 
more  value  Ul  the  railroads  til  Xew  York  City  or  o|  (he  I'nited 
Stales  than  the  one  that  was  presented  hy  Mr.  Harms.  The  -la- 
tistic-  ami  figure-  |ne-enled  hy  Mr.  Itaiue-  are  imly  available  to 

him,  and  the}  certainly  should  he  ot  very  -treat  ialue  In  ihe  umtle 
nun  who  are  operating  railroad-  in  (he  Stale    Ifif  rcconinieiida- 
tioii-  an-  i.ilnahle     I  had  oi'e.i-1011  to  -ay  a  yi-ai  or       auo  in  con 
■lection  with  thi-  |iroceediri;  a l  this  or  the  American  eoneention 
that  there  wa-  ltd  nece-sily  ior  intt  riirhaii  hi|th<-ii|ieed  road-  ualb 
rring!  their  tiiirn  ex|icrivnce  tn  connection  with  the  o|ier.itiou  of 
their  siniiV  traek  to  nl-     It  eo-l  the  -team  railro.nl-  or  the  I'nited 
Stale-  billiftns  and  lnili.HI.  id  dollars  to  ne1  a  seieutitic  anil  -.lie 
method  oi  operation  a-  iar  a-  practical  with  human  nuclides  to 
carry  it  out.    The  idea  seem-  tiri  be  in  the  mind  oi  the  average 
electric  railroad  operator  that  two  ears  approaching  1  aoh  othei  .-p 
the  rale  "i  }o  mile*  an  hour  on  si«j.|e  track-  poitcsi  no  elemrai 
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ui  danger  as  compared  with  two  railroad  trains  with  locomotives 
approaching  at  the  same  rate  of  speed  The  accidents  that  have 
incurred  on  steam  railroads  with  head-on  collisions  cannot  be  as 
serious  as  those  in  electric  railway  operation.  In  the  CMC  o(  stci.m 
roads  you  have  two  t'tiorniotis  bodies  oi  steel  Coming  together 
which  take  the  shock  before  it  reaches  the  passengers  in  the  car. 
With  electric  car*  yon  have  got  absolutely  nothing  between  the 
passengers  and  the  actual  crash  except  in  many  instances  a  scry 
light  framework  at  the  iront  of  the  car.  One  of  the  troubles  which 
Mr.  Barnes  has  stated,  and  which  I  have  noticed  in  many  parts 
of  the  United  States,  is  that  while  the  men  who  build  electric 
roads  get  the  very  hest  lawyer  they  can  to  arrange  tin  ir  ttanrliUe 
and  charter  rights,  first-class  financial  men  to  make  tneir  financial 
arrangements  and  technical  engineers  to  build  their  railroads,  they 
niten  think  the  road  can  he  run  by  some  track  foreman.  A  man 
who  has  shown  some  ability  in  handling  construction  men.  or  an 
engineer  who  has  exhibited  ability  in  engineering,  but  has  never 
had  one  day's  experience  in  operation  or  operating  methods,  is 
not  necessarily  the  best  man  to  put  in  charge.  In  many  instances 
the  railroads  around  the  country  are  being  o|>cratcd  by  men  who 
have  had  absolutely  no  operating  experience  at  all.  I  have  had 
the  good  fortune  during  my  career  to  be  connected  with  prac- 
tically all  the  departments  of  a  railroad,  and  1  have  found  in  my 
experience  that  the  operating  and  constructing  departments  of  a 
railroad  are  entirely  distinctive  features  I  am  speaking  more  of 
the  larger  systems  now.  There  is  no  man  who  can  give  Ins  time 
and  study  to  engineering  for  eight  or  ten  years  and  then  the  next 
day  operate  a  railroad  satisfactorily  There  is  no  track  lineman, 
no  matter  how  well  he  can  ballast  a  line  of  track,  that  will  make 
a  good  manager  of  "a  railroad  the  following  day.  The  success  of 
the  steam  railroads  in  the  United  States  in  operation  is  due  to  the 
fact,  and  has  been  due  to  the  (act,  that  they  have  good  material 
to  select  from,  efficient  men  in  the  various  branches  of  business; 
and  they  have  also  had  a  well-trained  force  of  engineers  and  con- 
ductors. 

Mr.  Barnes  spoke  of  the  impossibility  of  getting  a  man  on  a 
single-track  road  educated  up  to  the  knowledge  that  obtains  in  a 
steam  railroad  sy  stem  I  agree  with  him  on  that  point.  A  man 
has  got  to  be  a  brakeman  or  a  fireman  for  a  series  of  years;  he  has 
got  to  understand  the  train  rules,  the  method  of  operation,  every- 
thing connected  with  the  operation  of  a  railroad.  In-fore  he  is  al- 
lowed to  run  a  train.  His  education  is  not  that  which  is  simply 
required  to  go  through  the  train  and  pick  up  tickets;  he  must 
get  a  thorough  knowledge  of  the  methods  of  o|»ctation  beiore 
becoming  a  safe  man  to  handle  passengers.  In  our  business  we 
have  the  untrained  force,  and  we  have  to  have  trained  men  to 
handle  them  and  a  master  mind. 

Another  point  Mr.  Barnes  spoke  of  was  this  question  of  the 
men  understanding  the  various  regulations  What  1  consider  the 
most  efficient  thing  in  connection  with  operation  is  the  system 
oi  bulletining,  not  posting  on  bulletins  violations  of  the  rules  by 
men  with  whatever  punishment  that  goes  with  it,  but  that  such  a 
man  was  reprimanded  or  such  a  man's  record  was  made  igamst 
him  for  violation  of  Rule  Jo.  There  are  in  use  now  about  1 .25.000 
miles  of  steam  railroad,  and  you  never  see  an  order  put  up  that 
John  Smith  was  reprimanded  because  he  ran  over  a  railroad 
crossing  without  stopping,  because  that  does  not  atlrad  attention, 
hut  it  goes  up  on  the  bulletin  that  John  Smith  was  reprimanded  for 
violation  of  Rule  5<>  I  know  what  I  am  talking  about,  for  1  have 
run  trains  for  years  When  these  bulletins  arc  put  up  in  the  con- 
ductor*' rooms  there  are.  for  instance,  twenty  five  conductors 
there  who  see  the  bulletin  ami  who  say  "What  is  Rule  JO?  I  see 
Bill  Smith  has  been  suspended  for  violating  it;  I  don't  know  what 
it  is,"  Some  one  gets  a  book  of  the  rules  and  reads  it  out  loud. 
The  same  thing  applies  among  the  engineers  and  the  same  among 
the  hrakemeii.  In  that  way  I  think  you  can  keep  the  men  better 
posted  on  the  rules  and  regulations  I  think  that  is  the  best 
method,  because  when  a  man's  job  is  involved  in  the  question  oi 
what  rule  he  lias  violated  he  is  going  to  hunt  it  up  .ind  see  what 
the  rule  is. 

Mr,  Danforih:  We  have  a  system  of  looking  up  accidents  Mill' 
liar  to  that  used  in  other  cities  of  the  same  si*c.  We  use  the  steam 
railroad's  methods  of  handling  interurban  lines.  In  despatching 
we  use  the  steam  railroad  regulations,  and  are  operating  with  a 
fair  degree  of  success  along  those  lines.  We  find  the  greatest 
need  in  our  interurban  lines  is  more  efficient  despatching  or  block 
signaling  We  are  using  the  telephone  in  place  of  the  telegraph 
and  using  the  double-written  order  system.  On  our  interurban 
lines  we  have  the  block  system,  or  interlocking  block  system,  which 
makes  it  absolutely  impossible  for  two  cars  to  run  in  the  same 
block  without  receiving  the  signal  from  the  de»|»atcher's  office.  A 
good  many  of  the  accidents  we  have  heard  of  in  the  last  few 
months  might  have  been  avoided.    In  the  matter  of  investigating 


accidents  there  is  not  much  to  say.  We  have  our  claim  agent 
assisted  by  the  chief  inspectors,  who  make  the  necessary  visits  in 
order  to  obtain  statements  of  witnesses  Where  the  company  is 
liable  the  claims  are  settled  at  the  earliest  possible  moment. 

The  President:  We  will  now  hsien  to  a  paper  to  be  read  by 
I  Ion  Joseph  F.  Daly. 

Judge  Daly's  paper  is  published  elsewhere  in  this  issue. 

Mr.  Clark:  I  move  that  the  paper  just  read  be  received  and 
spread  upon  the  minutes  and  that  the  thanks  of  this  convention  be 
extended  to  the  Hon.  Joseph  P.  Daly  ior  the  able  paper  he  has 
presented. 

Motion  seconded  and  carried. 

Mr.  Werden:  It  seems  to  me  that  the  question  which  naturally 
arises  in  considering  the  paper  just  presented  by  Judge  Daly  is. 
Would  a  system,  or  court  oi  claims,  such  as  he  suggests,  remedy 
the  evils  pointed  out  and  accomplish  the  results  desired?  It  lias 
been  my  privilege  to  be  connected  with  the  municipal  court  de- 
partment of  the  Metro|K>htan  Street  Railway  Company  for  the 
last  three  years.  During  that  period  we  tried  something  over  I  loo 
cases.  While  many  of  these  were  jury  trials  the  most  of  them, 
alxuit  75  per  cent  I  believe,  were  tried  by  the  court  alone,  lor  in 
the  municipal  court  the  right  to  a  trial  by  jury  is  optional  and  in 
many  instances  no  jury  is  demanded.  We  never  demand  a  jury 
in  all)  oi  our  accident  cases  where  the  plaintiff  has  failed  to  do  so. 
The  trial  of  these  cases  has  afforded,  it  seems  to  ine,  an  ex- 
ceptional opportunity  to  observe  the  working  of  a  system  similar 
to  the  one  outlined  or  suggested  by  Judge  Daly.  The  results  of 
my  experience  and  observation  along  the  Inns  suggested  by 
Judge  Daly  are,  in  a  general  way.  these:  First,  that  individ'.ial 
judges  are  quite  apt  to  equalize  the  amounts  of  their  judgments 
for  similar  injuries  That  is  to  say  .  a  case  is  tried  beiore  a  judge 
to-day  involving  certain  injuries  anil  he  awards  the  plaintiff  a 
judgment  oi  $100  Xc.xl  week  mother  case  is  tried  beiore  the 
same  judge  involving  injuries  of  a  nature  similar  to  those  in  the 
first  case.  Now,  this  judge  is  very  apt  to  recall  the  prior  case, 
and  his  judgment  in  the  second  one  will  in  most  instances,  ii  in 
favor  of  the  plaintiff,  be  about  the  %ine  in  amount,  and  in  trying 
these  cases  from  day  to  day  he  gradually  establishes  a  scale  of 
value,  so  to  speak.  Secondly,  that  the  decision  of  different  judges 
in  different  districts  in  cases  involving  similar  injuries  are  more 
Uniform  in  amount  than  are  the  verdicts  of  juries  in  like  cases. 
For  instance,  say  a  case  tried  before  the  justice  of  the  Seventh 
District  involving  a  certain  injury  results  in  a  judgment  for  the 
plaintiff  of  from  $75  to  $100.  We  have  found  that  other  cases  in 
which  there  are  substantially  the  same  injuries,  tried  beiore  the 
justice  oi  the  Ninth.  Tenth  or  some  other  district,  generally  result 
111  judgments  of  approximately  the  same  amount  On  the  other 
hand,  a  case  tried  beiore  a  jury  111  the  Seventh  District  may  result 
in  a  verdict  oi  $50,  while  almost  the  same  case,  both  as  to  fact  and 
injury,  tried  by  a  jury  in  a  neighboring  disirict  will  result  in  a 
verdict  of  $250  This  tendency  upon  the  part  of  judges  to  be  uni-  » 
form  in  the  amount  of  their  judgments  has  enabled  us  in  consider- 
ing the  advisability  of  settlement  to  tell  pretty  closely  what  the 
amount  of  a  judgment  would  be  in  case  of  deleat  at  trial. 

Again,  the  decisions  of  judges  are  more  in  accordance  with  the 
law  and  evidence  and  come  nearer  doing  justice  between  the  par- 
ties than  the  verdicts  of  juries.  Judges  also  get  to  the  point  of  the 
ease  at  once,  and  tons  much  valuable  time  is  saved-  The  opening 
of  counsel,  long  cross-examination,  the  summing  up.  the  judge's 
charge,  can  all  be  done  away  with,  and  a  large  amount  of  evidence 
can  saicly  be  omitted  in  a  trial  before  a  fudge  which  would  neces- 
sarily have  to  be  placed  before  a  jury.  All  this  expedites  the  trial, 
which  is  an  important  factor. 

If  some  system  like  that  suggested  by  Judge  D:.ly  could  be 
established  unequitable  verdicts  such  as  he  points  out,  viz.,  a  $5,000 
verdict  in  one  instance  and  $500  in  another  for  the  same  injury, 
would  he  unheard  of.  and  the  company  would  be  in  a  position  to 
know  about  what  every  case  was  worth  if  it  became  advisable  to 
settle. 

Mr.  Fly:  I  move  that  the  following  telegram  be  sent  to  T.  J. 
Nicholl,  vice  president  Rochester  Railway  Company,  who  lost  his 
mother  at  St.  Paul  yesterday: 

"T.  J.  Nl<  ttol.l..  F.sq.,  Rochester.  N  V. 

"The  New  York  Street  Railway  Association,  in  convention  as- 
sembled at  Fake  George.  Icarus  of  your  great  affliction  with  sor- 
row and  regret  and  extends  hereby  the  deepest  sympathy  of  all  its 

member*. 

(Signed)  "G  Tuvrv  Hor.r.ks.  President." 

Motion  seconded  and  carried. 

The  convention  then  adjourned  for  luncheon,  to  meet  at  2:45 
o'clock  p.  m. 
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TUESDAY  AFTERNOON'S  SESSION. 

The  mu  ling  was  called  to  order  at  J:45  p.  BL  by  President  Rog 
crs,  who  then  read  his  annual  address.    This  was  published  in  the 
last  weekly  issue. 

Secretary  Robinson  read  the  report  "i  the  executive  committee 
and  report  oi  the  secretary  and  treasurer. 

Mr  Connette:    I  move  that  the  report  be  approved. 

Motion  seconded  and  carried. 

The  President:    The  first  paper  to  be  read  this  aiternoon  will 
lie  "Store  Keeping  and  Lost  Property,"  by  A.  C.  Tully. 
This  i&  published  elsewhere  in  this  issue. 

Mr.  Connette:  I  would  like  to  ask  Mr  Tully  what  methods  the 
Metropolitan  Street  Railway  Company  pursue  in  gathering  to- 
gether scrap  material  which  accumulates  in  the  various  depart 
mcnts.  how  the  quantities  are  checked  and  how  it  is  disposed  oi. 

Mr.  Tully:  The  material  is  weighed  on  our  scales  and  signed 
by  the  weigher  or  superintendent  or  the  person  rti  charge  of  that 
department,  who  also  certifies  to  the  weight. 

Mr.  Vreeland:  1  have  frequently  been  interrogated  in  con- 
nection with  this  subject  by  gentlemen  operating  railroads  in 
other  cities  of  the  country.  A*  we  are  organized,  the  president 
cannot  buy  a  had  pencil  ior  the  use  oi  his  office  unless  he  pays 
for  it  himself;  everything  has  to  be  bought  through  the  purchasing 
agent's  office.  It  is  the  same  with  the  coiisiiuitioti  department. 
The  purchasing  agent  and  general  storekeeper  is  in  charge  of 
purchases  for  both  the  construction  and  operation  departments 
If  a  new  piece  of  railroad  is  built  or  if  new  cars  are  purchased 
the  accounts  go  through  his  office.  If  motors  arc  bought,  the 
same  method  is  iollowed  There  is  absolutely  no  transaction  of 
any  character  connected  with  the  expenditure  oi  money,  outside 
of  the  fixed  charges  of  the  company,  but  is  made  part  oi  the  pur- 
chasing agent  and  general  storekeeper's  account.  In  a  system 
like  that  in  New  York  where,  as  within  the  last  four  or  five  years, 
as  high  as  $1.2.000.000  have  been  expended  111  operating  and  con- 
struction requirements,  it  is  absolutely  necessary  that  there  he  a 
complete  record  in  some  one  office  of  all  the  transactions 

Mr.  Eassett:  There  is  nothing  in  the  system  as  outlined  by  Mr 
Tully  different  from  ours  except  that  our  road,  being  much 
smaller,  does  not  require  the  same  number  of  employees,  but  the 
handling  oi  the  storeroom  account  is  practically  the  same  in  a 
limited  way,  except  the  storekeeper  has  nothing  to  do  with  it; 
that  is  taken  care  oi  by  the  general  otlice. 

'Hie  President:  We  will  now  listen  to  a  paper  by  R.  E.  Dan- 
lorth  on  "Power  House  Accounts." 

This  was  published  last  week. 

Mr.  Connette:  Our  system  is  similar  to  that  described,  except 
that  possibly  all  the  details  are  not  pursued  as  vigilantly  as  they 
ought  to  be.  For  example,  1  suppose  that  \cry  few  power  houses 
keep  an  account  of  the  water  evaporated  The  number  of  pounds 
of  coal  used  each  day  is,  of  course,  carefully  recorded,  but  the 
water  in  a  great  many  instances  does  not  cost  anything.  The  only 
object  of  keeping  an  account  of  the  water  evaporated  under  such 
circumstances  would  be  to  ascertain  whether  the  boilers  arc  effi- 
cient or  not,  and  this  can  Ik-  done  by  individual  measurements. 

Mr.  Starrett:  Our  method  follows  closely  that  outlined  in  the 
paper.  Perhaps  we  go  into  the  matter  a  little  further  than  is  or- 
dinarily done,  because  we  arc  operating  a  larger  power  hou*e. 
and  the  results  to  be  obtained  by  the  methods  outlined  in  the 
paper  arc  more  valuable.  We  take  a  sample  from  every  load  of 
coal  that  eotties  into  our  Ninety-Sixth  Street  station  and  analyze 
it  especially  to  determine  the  fixed  carlnMi  in  it  This  is  neces- 
sary on  account  oi  the  varying  qualities  of  coal  which  we  get 
in  the  New  York  market  and  their  varying  smoke  producing  con- 
stituents. \Vc  have  had  more  or  less  trouble  with  the  health 
authorities  on  account  of  the  smoke,  although  we  have  not  had 
the  trouble  that  others  have  had.  We  also  take  samples  of  the  gaj 
from  the  boilers  at  certain  times  through  the  twenty-four  hours 
and  analyze  those  gases  to  determine  whether  or  not  the  proper 
amount  of  air  is  being  supplied  h>r  perfect  combustion,  whether 
too  much  or  not  enough.  Records  arc  kept  of  these  analyses,  and 
we  can  'etcrminc  whether  the  individual  stokers  are  giving  the 
furnaces  proper  attention  and  whether  we  are  getting  the  best 
results  possible.  W'c  also  analyze  samples  of  the  ash  from  the 
boilers  during  the  three  watches  to  determine  the  amount  of  com- 
bustible which  remains.  We  find  that  we  have  reduced  the  amount 
of  the  combustible  in  the  ash.  which  at  times  has  been  as  high  as 
34  or  40  per  cent,  to  about  12  or  14  per  cent.  W'c  save  a  good 
many  tons  of  coal  a  day  in  that  way  alone.  The  total  saving 
amounts  to  more  than  ten  times  the  cost  of  keeping  the  records 
and  making  the  tests.  Of  course,  we  keep  engine  room  records 
as  well,  and  from  these  and  the  boiler  room  records  and  repair 
charges  we  make  out  our  daily  expense  records.  These  are 
brought  together  at  the  end  of  the  month  in  one  sheet,  showing 
the  cost  of  repair  of  every  part  of  the  power  house  equipment. 
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total  cost  (or  the  month  of  the  total  kilowatt  output,  etc.  In  the 
engineering  department  we  keel,  power  house  records  of  our  own 
which  are  separate  from  the  other  sheet  and  served  to  check  the 
other  at  the  end  of  the  month.  Our  records  arc  kept  not  with 
special  reference  to  the  total  cost,  but  more  is  a  check  on  the  cost 
of  the  various  items  and  as  a  check  on  the  cost  of  repair  of  vari 
ous  parts  of  the  equipment. 

The  President:  If  there  is  no  further  discussion  on  this  subject 
we  will  listen  to  a  paper  to  be  read  by  Mr.  Fairchild  on  •  Dis- 
cipline." 

This  was  published  last  week. 

Mr.  Smith:  W'c  endeavor  to  formulate  our  rules  so  as  not  only 
to  bring  about  good  discipline,  but  also  good  feeling  toward  the 
company  on  the  part  of  our  employees.  The  rules  should  be  sim- 
ple and  of  a  character  that  in  their  enforcement  they  will  not  make 
the  men  lose  their  self-respect-  W'c  have  found  that  if  the  en- 
forcement of  the  rule  is  left  entirely  to  the  subordinate  officers 
they  are  likely  to  blow  hot  and  blow  cold.  One  day  a  rule  is  en- 
forced strictly,  the  next  day  it  is  allowed  to  go  without  enforce- 
ment We  therefore  endeavor  to  lay  down  a  line  of  |K>licy  which 
we  try  to  follow  at  all  times.  First,  we  try  to  make  a  position  on 
our  road  worth  having:  then  we  endeavor  to  show  the  employee 
that  he  will  not  lose  that  position  if  he  makes  an  effort  to  keep  it 
W'c  never  permit'a  discharge  on  the  system  with  which  I  am  eon 
nceted  without  a  hearing  by  the  head  of  the  transportation  depart- 
ment. W'e  very  seldom  bring  the  men  to  the  general  office  lor 
discipline,  preferring  to  deal  with  them  through  the  road  agents, 
or.  as  we  call  them,  supervisors.  If  a  man  is  noticed  as  not  doing 
that  which  he  should  with  his  car  or  with  his  passengers  bis  at 
t£A Hot!  is  called  to  it  again  and  again:  if  he  pays  no  attention, 
then  he  is  sent  to  the  general  oftice,  where  he  is  talked  to  by  the 
head  of  the  transportation  department,  the  error  of  his  ways  is  ex- 
plained to  him  and  he  is  told  that  such  things  cannot  continue. 
The  men  seem  to  appreciate  that  sort  of  treatment.  If  a  man  be- 
comes careless  we  go  a  long  way  in  trying  to  make  him  a  good 
man  rather  than  discharge  him  and  try  a  new  applicant.  W'e  have 
not  gone  into  the  school  question  as  extensively  as  perhaps  we 
may  111  the  future,  but  it  seems  the  trend  is  111  that  direction— in 
the  direction  oi  the  engagement  of  the  best  class  of  labor  W'c 
are  very  particular  in  our  requirements  in  engaging  men  as  to 
their  age,  former  business,  method  of  living,  and  all  that  In  this 
way  we  expect  to  get  good  material  first,  then  by  proper  treatment 
and  careful  instruction  a  good,  loyal  employee;  then  by  careful 
supervision  that  good  discipline  which  we  seek. 

Mr.  Allen:  I  would  like  to  hear  something  about  the  pension 
sy  stem  recently  introduced  in  New  York  City  and  its  working. 

Mr  Root:  Before  taking  up  that  subject  I  would  like  not  ex- 
actly to  take  issue  with  the  gentleman  who  just  spoke,  but  to  ex- 
plain the  theory  on  which  the  Metropolitan  Company  operates  it« 
road  in  relation  10  its  employees  so  far  as  the  discharge  oi  them 
is  concerned.  I  consider  that  the  principle  which  has  just  been 
laid  down  will  necessarily  eliminate  to  a  large  extent  the  useful- 
ness of  any  division  superintendent,  or  you  may  call  him  super- 
visor, superintendent  of  transportation  or  general  supervisor,  or 
whoever  may  he  the  transportation  head.  He  must  do  one  of  two 
things  He  must  cither  tell  the  division  superintendent  or  super- 
visor that  he  is  responsible  for  the  operation  of  the  road,  and  if 
he  is  not  operating  it  satisfactorily  he  will  ha\c  to  get  some  one 
else,  or  else  he  must  assume  himself  the  responsibility  ior  that 
operation  to  a  large  extent  As  s<mn  as  you  take  away  from  a 
division  foreman  the  power  to  discharge  men  within  certain  limi- 
tations, then  you  limit  the  responsibility  to  a  large  extent  of  people 
individually  in  your  system.  In  other  words,  John  Smith  is  op- 
erating a  line  oi  2000  employees,  carrying  150.000  or  joo.ooo  people 
a  day.  He  sees  a  man  whom  he  considers  he  has  disciplined  or 
taught  to  the  extent  where  he  thinks  that  the  employee  will  never 
make  an  efficient  man,  and  he  considers  that  that  nun  should  be 
discharged  If  this  man  should  lie  sent  to  the  superintendent  of 
transportation  or  any  higher  authority  than  himself,  and  ii  in  the 
opinion  of  such  superintendent  of  transportation  that  man  should 
he  retained  in  the  service,  then  the  superintendent  immediately 
.1  .111111  the  respon-ibilitj  l"r  'In  Operation  t'vit  !ine.  In  '■'.'.■.- 
words,  the  division  superintendent,  under  such  circumstances,  in 
my  opinion,  is  perfectly  justified  in  saying  in  answer  to  any  criti- 
cism: "You  would  not  let  me  discharge  this  matt:  you  would  not 
let  me  hire  this  man;  you  are  the  man  that  is  laying  down  the 
policy,  and  the  effect  of  that  policy  i«  shown  in  the  very  thing 
which  you  are  cri'Visini:  me  for  doing  " 

So  far  ns  the  pension  system  is  concerned,  it  is  a  matter  which 
Mr  Vreeland  has  had  in  mind  for  several  years  and  about  whirh 
he  has  often  talked  to  his  subordinates,  and  the  system  which  was 
finally  evolved  was  the  result  of  four  or  five  years  of  study  on  that 
subject.  It  is  merely  carrying  Out  to  a  logical  conclusion  the 
Employees'  Mutual  Benefit  Association  which  was  established  on 
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the  Metropolitan  system  some  five  or  six  years  ago.  It  is  now 
arranged  so  that  an  employee  who  enters  the  service  of  the  com- 
pany and  remains  in  it  is  practically  taken  care  of  from  the  time 
that  he  enters  until  he  dies.  After  an  employee  has  been  in  the 
company  for  three  months  he  is  eligible  to  join  the  association, 
and  unless  he  is  very  unfortunate  <ir  has  long  periods  of  illness 
the  benefit  from  the  association  will  carry  him  through  the  aver 
age  period  of  life.  But  there  is  a  time  which  comes  to  a  man 
when  he  is  65,  6H  or  70  years  uld  when  he  is  unable  to  perform 
any  active  duties— unable  to  make  a  living  for  himself.  It  is  to 
bridge  over  this  period,  from  this  time  to  the  time  of  his  death, 
that  wc  have  established  the  pension  system.  The  idea  which 
naturally  comes  to  the  average  man  in  hearing  of  the  system  that 
has  been  adopted  by  the  Metropolitan  line  is  that  an  employee 
will  not  remain  long  enough  to  receive  the  benefit  of  such  system. 
If  the  methods  of  ten  years  ago  were  still  in  vogue  in  street  rail- 
nay  companies  I  should  say  that  that  criticism  would  be  perfectly 
justifiable,  but  I  believe  that  when  enough  years  have  elapsed  to 
•how  the  results  of  the  discipline  which  is  now  maintained 
throughout  the  street  railway  companies  of  this  State  there  will  be 
a  very  considerable  number  of  men  who  will  remain  in  the  com- 
pany through  the  twenty-five  or  thirty  years  which  is  necessary 
foe  them  to  get  this  pension.  Under  the  system  which  wc  have 
adopted  men  arc  retired  under  two  classes,  one  class  necessarily 
>o— the  men  that  have  arrived  at  the  age  of  70  years:  it  is  com- 
pulsory that  these  men  should  retire.  The  retirement  between  65 
and  70  years  depends  upon  the  physical  condition  of  the  man  and 
the  ability  to  perform  his  duties. 

The  amount  which  a  man  receives  when  retiring  under  this 
pension  system  depends  upon  his  years  of  service.  If  he  has  been 
in  the  service  of  the  company  thirty-five  years  he  receives  40  per 
cent  of  his  annual  average  wage  for  the  previous  ten  years  of  his 
service.  If  he  has  been  in  the  service  of  the  company  thirty  years 
he  receives  30  per  cent  of  his  average  annual  wage  for  the  previous 
•en  years,  and  if  he  has  been  in  the  service  of  the  company  for 
twenty  five  years  he  receives  25  per  cent  under  the  same  con- 
dition-.. There  arc  a  great  many  more  points  to  this  system,  but 
these  are  the  fundamental  principles  underlying  the  pension  sys- 
tem, and  we  have  found  that  this  system  has  been  universally  ac- 
cepted by  the  men  in  a  spirit  of  deep  appreciation,  and  especially 
SO  when  they  learned  that  the  company  had  reserved  absolutely 
all  such  positions  as  transfer  agent,  watchman,  janitors  and  those 
positions  which  formerly  were  held  by  the  efforts  of  politicians  for 
employees  who  have  reached  45  or  50  years  of  age  and  who  would 
not  be  eligible  for  the  pension  system;  and  we  keep  these  men  in 
these  positions  where  the  labor  is  not  so  hard  until  such  time  as 
they  are  able  to  retire  on  a  pension.  The  practical  result  now  is 
that  a  man  entering  the  service  of  the  Metropolitan  system  can 
ieel  assured  as  long  as  he  does  what  is  right  and  remains  in  the 
company  he  will  be  taken  care  of  during  his  entire  life,  even  if  he 
is  unable  to  work. 

Mr.  Ely:  I  would  like  to  relate  a  little  incident  that  has  come 
within  my  knowledge  within  the  last  six  months  that  seems  to  me 
to  illustrate  a  prolific  cause  of  failure  on  the  part  of  well-inten- 
tioned men  toward  their  employees.  I  have  a  friend  who  is  the 
managing  officer  of  a  large  manufacturing  company.  The  goods 
produced  are  manufactured  from  iron  and  steel,  and  in  such 
manufacture  there  is  a  great  deal  of  dust  created,  and  the  men 
come  forth  from  work  in  the  evening,  or  at  the  hour  of  quitting 
work,  in  a  very  dusty  condition.  This  friend  of  mine  was  a  man 
of  loveliest  character  and  a  gentleman  in  every  sense  of  the  word, 
and  he  saw  this  condition  of  affairs  and  said  that  he  regretted  it. 
He  then  went  to  work  and  provided  a  fine,  splendid  room,  fitted 
up  with  all  kinds  of  baths,  with  plenty  of  room  for  the  men  to  re- 
tire to  after  ceasing  work  in  order  to  get  cleaned  up  and  in  that 
condition  emerge  from  the  work.  The  thing  was  put  ap  in  splen- 
did shape.  Then  he  destroyed  the  entire  effect  of  the  enterprise 
by  publishing  a  statement  in  the  works  that  a  lavatory  had  been 
provided  for  the  use  of  the  men.  and  that  no  man  would  be  al- 
lowed to  leave  the  works  until  he  had  gone  there  and  washed  him 
self.   It  almost  caused  a  strike. 

Mr.  Barnes:  I  want  to  call  attention  to  the  first  paragraph 
which  the  able  gentleman  has  presented  on  discipline,  in  which  he 
Mates  that  he  was  riding  on  an  open  car  and  had  a  talk  with  the 
motorman.  If  that  was  on  Root's,  Fassctt's  or  Mitten's  railway 
that  man  would  get  fifteen  days  as  a  breach  of  discipline. 

Mr  Danforth:  Concerning  Mr  Root's  remarks  about  taking 
authority  away  from  the  foreman  or  supervisor  by  referring  the 
final  action  in  regard  to  the  employee  to  the  general  superintend- 
ent of  transportation,  it  struck  me  that  this  was  rather  in  conflict 
with  his  later  remarks  concerning  the  pension  system.  If  we 
leave  to  subordinates  the  opportunity,  perhaps  in  the  heat  of 
passion,  to  discharge  an  employee,  we  may  have  cases  where  an 
injustice  is  done,  and  done  to  an  employee  who  has  been  in  the 


service  a  long  time.  The  general  superintendent  reviews  the  case 
calmly,  gladly  hears  both  sides  and  acts  in  accordance  with  the 
general  policy  of  the  company.  I  cannot  see  that  he  is  taking 
away  from  the  division  superintendent  any  of  his  legal  authority, 
if  it  is  understood  by  the  employee  that  a  visit  to  the  general 
office  means  something  of  considerable  importance  to  him  and 
that  the  wishes  of  the  division  officer  are  very  liable  to  be  fol- 
lowed. From  the  fact  that  the  division  officer  is  a  general  officer, 
and  his  action  is  final,  he  not  only  to  my  mind  strengthens  the 
position  of  the  supervisor,  but  protects  the  company  to  a  large 
extent  against  the  outside  influences  which  so  many  of  us  feel  in 
dealing  with  our  men.  Concerning  the  discipline  of  the  employees, 
I  think  the  matter  has  been  very  well  covered.  Hew  of  the  roads 
to-day,  so  far  as  I  can  learn,  deal  rashly  or  unkindly  with  the 
men.  The  principal  ieaturc  in  administering  discipline  is  fairness 
and  firmness.  I  believe  that  has  been  very  well  shown  on  our 
larger  systems. 

The  President:    I  will  appoint  as  nominating  committee  Mr. 
Allen,  Mr.  Kassctt  and  Mr.  Mitten. 

Mr.  Vreeland:  In  the  line  of  some  remarks  I  made  last  year  1 
would  like  to  say  that  this  has  been  one  of  the  best  attended  and 
most  interesting  meetings  of  this  association  since  I  have  been  a 
member  of  it.  I.ast  year  at  the  American  Street  Railway  Con- 
vention in  New  York  City  it  was  said  to  me  a  number  of  times 
by  gentlemen  who  arc  members  of  that  association  and  of  this 
that  if  the  same  interest  in  the  business  meetings  of  that  associa- 
tion could  be  secured  as  in  the  meetingsxif  the  State  association 
of  this  State  it  would  be  in  the  interests  of  the  railroad  men 
throughout  the  United  States.  The  attendance  has  been  large 
and  the  discussions  have  been  carried  on  by  some  of  the  younger 
men  connected  with  the  smaller  and  growing  systems,  and  it  cer- 
tainly has  been  very  pleasing  to  me,  and  I  know  it  has  been  very 
gratifying  to  the  president  and  to  the  other  members  of  the  ex- 
ecutive committee  that  are  here.  As  I  said,  last  year  the  executive 
committee  and  officers  of  this  association  gave  freely  of  their  time 
and  attention  to  the  affairs  of  this  association.  No  meetings  of 
the  executive  committee  of  the  association  have  been  called  ex 
ccpt  when  absolutely  necessary,  and  the  only  times  there  have 
been  any  members  absent  from  the  executive  committee  meetings 
have  been  through  illness.  Since  I  have  been  connected  with  it 
these  gentlemen  come  from  any  distance,  give  the  whole  afternoon 
and  evening,  if  necessary,  to  the  discussion  of  the  important 
affairs  of  this  association,  and  if  the  members  of  tlu  association 
want  to  show  their  appreciation  of  the  work  that  the  officers  and 
executive  committee  are  doing  they  cannot  do  it  in  any  way  more 
gratifying  to  the  officers  than  by  such  an  attendance  and  such  in- 
terest in  the  convention  as  wc  have  witnessed  here  to-day. 

Mr.  Clark:  If  I  may  be  allowed  just  a  word  in  addition  to  what 
Mr.  Vreeland  has  so  well  said  and  along  the  same  line  I  think  we 
all  agree  with  him  regarding  the  attendance  and  interest  displayed 
in  the  convention  this  year  and  last  year  particularly,  and  I  think 
that  it  has  been  largely  due  to  the  announcement  of  one  or  more 
important  subjects  to  be  divided  into  sub-topics  to  be  taken  up  (or 
discussion  at  the  next  ensuing  meeting.  If  I  remember  correctly. 
Mr.  Vreeland  has  suggested  subjects  for  two  years,  and  I  think 
the  discussions  on  those  subjects  has  added  very  materially  and 
very  largely  to  the  interest  of  the  meeting;  secondly,  the  sending 
out  of  invitations  that  those  subjects  would  be  generally  discussed 
under  different  sub-headings  has  given  all  those  in  attendance  an 
opportunity  to  prepare  themselves  to  discuss  it,  and  not  to  make  a 
motion,  but  simply  as  a  suggestion,  I  would  like  to  have  Mr. 
Vreeland  select  between  now  and  to-morrow  morning  two  sub- 
jects to  be  divided  into  two,  three  or  more  sub-topics  a*  he  sees 
fit,  and  present  :hem  for  consideration  and  action  of  this  meeting, 
to  be  taken  up  and  discussed  at  the  convention  next  year. 

The  convention  then  adimrmd  until  Wednesday,  Sept.  10,  1002,  . 
at  0  o'clock  a.  m. 

As  the  meeting  on  Wednesday  morning  was  devoted  almost 
entirely  to  a  discussion  of  the  rules,  and  as  the  space  available 
this  week  precludes  the  publication  in  this  issue  of  these  rules, 
both  rules  and  discussion  will  be  omitted  from  this  issue,  but 
will  lie  published  next  week. 


Tom  Johnson  has  evidently  begun  to  take  himself  seriously, 
and  he  expects  others  to  do  likewise  even  in  the  great  one-act 
circus  with  which  he  is  now  enlivening  the  Ohio  campaign.  In 
Fremont  a  few  nights  ago  girls  laughed  and  giggled  during  his 
speech  and  thereby  greatly  annoyed  the  star  performer,  who  so 
far  forgot  his  customary  chivalry  as  to  rebuke  them,  saying:  "If 
I  was  not  so  hoarse  I  would  undertake  to  out-talk  all  the  giggling  • 
girls  outside  of  Heaven,  but  I  am  hoarse  and  I  wish  you  would 
tie  a  can  to  your  giggling."  The  girls  withdrew  and  Tom  enjoyed 
the  rest  of  the  evening. 
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l;n>in  personal  observation  it  is  known  ih.il  every  one  of  the 
nuna|i"T«  »(  railroads  in  this  State  is  interested  in  reducing  KCj- 
dents  to  a  minimum.  The  Hoard  oi  Railroad  Commissioners  is 
iloiug  all  in  Us  power  lo  bring  about  this  condition  Their  expert 
has  in-|KCUd  marly  every  foot  of  track  in  the  State  of  .New  York, 
also  the  equipment  of  cars;  examined  into  the  method*  of  opcra- 
IMMIi  and  the  board  has  investigated  marly  every  serious  .undent 
that  has  accurrcd  in  the  |ws|  five  years,  and  on  all  of  these  ins|»ec- 
tions  and  investigations  rcioninicml.il ions  have  hern  made  with  a 
view  of  preventing  accidents.  These  recotmuetnlations  have  in 
most  cases  been  received  by  the  companies  in  a  proper  spirit.  A 
large  number  of  them  have  been  cotitplied  with,  hut  there  arc  some 
instances  where  the  managers  have  thought  that,  while  the  recom- 
mendation it  carried  <m(  would  be  a  benefit  to  the  road,  the  possi- 
bility of  accident  involvid  was  so  reunite  that  they  have  delayed 
Compliance  with  the  reconuncndatum  from  time  to  time  in  order 
to  keep  down  the  operating  expenses  for  this  year  and  intending 
to  comply  next  year  or  in  the  near  future.  A  large  number  of 
these  recommendations  apply  to  the  protection  of  crossings  of 
steam  and  electric  railroads  at  grade.  It  has  often  been  said  to  me 
when  a  suggestion  for  protection  at  a  crossing  of  this  character 
is  Made!  "We  have  operated  that  crossing  tor  len  years  and 
never  had  an  accident  ot»tl  Our  men  are  all  instructed  to  llag  their 
cars  over  it.  and  it  is  impossible  for  an  accident  to  occur  at  that 
point  These  arc  all  old  men,  all  live  here  in  the  town,  and  most 
of  them  own  their  homes;  they  are  a  good,  steady,  industrious  lot  of 
men.  and  1  know  each  of  them  personally  "  Now  that  manager 
was  sincere  and  honest  in  the  statement.  He  could  not  he  led  to 
believe  that  there  was  any  danger  at  that  crossing  for  the  reasons 
which  he  stated.  The  fact  is,  no  matter  what  class  of  motormen 
are  employed,  or  what  wages  paid,  an  accident  is  likely  to  occur 
at  a  crossing  of  that  kind  unless  it  is  so  protected  that  the  car 
crew  is  obliged  to  come  to  a  stop,  the  conductor  going  ahead  on 
the  steam  track  before  the  mntorman  can  proceed  over  the  cross- 
ing. As  an  illustration  of  what  motormen  and  conductors  may  do: 
On  an  inspection  tour  I  visited  a  certain  town  in  this 
State,  arriving  there  alwmt  noon.  I  called  up  the  road 
superintendent  by  telephone,  told  him  my  business  and  ar 
ranged  to  call  on  him  at  his  office  after  lunch  At  that  time  I 
boarded  a  car.  and  on  the  way  to  his  office  we  met  another  car 
on  a  switch.  The  conductor  of  that  car  entered  the  one  in  which 
I  was  the  only  passenger,  and  looking  at  me.  and  «eemg  no  other 
person  in  the  car.  called  out  to  the  crew  of  the  car:  "Boys,  he 
sure  ami  flag  the  crossing,  as  there  is  a  railroad  commissioner  in 
town  this  afternoon  "  From  that  remark  I  drew  two  conclusions; 
one,  that  if  was  not  customary  to  llag  the  crossing  ;  the  other,  that  1 
did  not  look  like  a  railroad  commissioner.  No  matter  how  long 
motormen  and  conductors  have  been  in  the  employ  of  the  company, 
or  how  reliable  they  may  lie.  accidents  w  ill  occur  a'  crossings  which 
are  not  properly  protected  The  commission's  efforts  to  prevent 
accident*  on  electric  railroads  cannot  be  crTcclivc  without  the  will- 
ing and  ready  CO  Operation  of  every  person  interested  in  the  opera- 
tion ot  these  roads,  and  while  a  large  majority  of  the  managers  of 
roads  are  in  hearty  co-operation  with  them  we  find  that  there  is  not 
a  proper  real i/at ion  of  the  danger  connected  with  the  operation  on 
the  part  of  some  of  the  officials. 

In  stating  the  number  of  accidents  which  have  occurred  on 
rlcclric  roads  in  the  p;lv|  five  years,  a  p.uii.il  classification  of  them 
was  made.  In  MtggeMing  means  of  preventing  their  occurrence  it 
is  not  necessary  to  consider  each  class  of  accidents  by  itself.  The 
remedy  which  will  prevent  the  occnriuice  of  a  head  on  collision 
would  be  a  remedy  for  almost  all  of  the  other  k.mls  ot  accidents; 
this  remedy  is  a  proper  organisation  of  the  operating  force  of  the 
road,  proper  discipline  of  employees,  proper  track  construction, 
proper  equipment  of  cars  and  pro|H-r  methods  of  operation,  and 
this  statement  is  applicable  to  all  roads,  no  matter  what  the  ex 
tent  of  them.  For  proivrr  organisation  and  discipline  of  the  oper- 
ating force.  »o  as  to  prevent  head-on  collisions,  only  competent 
and  properly  qualified  men  should  be  motormen  and  conductors. 
It  is  not  meant  by  this  statement  that  none  but  experienced 
motormen  and  conductors  should  |H-  etnploved.  but  it  is  intended 
that  a  better  class  of  men  would  be  secured  if  more  care  was  taken 
in  investigating  their  past  records  ami  physical  condition  before, 
employment.  In  order  to  do  this,  proper  printed  blanks,  furnished 
by  the  company,  should  be  filed  out  by  the  applicant,  these  giving 
all  of  the  necessary  informal  ion  in  regard  to  their  previous  em- 
ployment, reasons  ior  leaving  it.  references  as  to  character,  etc.. 

"Paper  t.a.l  M  live  t.ciUirth  nnnual  *•  n  trill  inn  ..C  Hnj  New  Yitk  Sllte 
.street  K.nl»:iy  Aswiatiiti,  at  CaMwell.  Scpl  S,  WIS. 


and  in  addition  a  thorough  physical  examination,  especially  as  to 
eyesight  and  hearing,  by  a  doctor  employed  for  that  purpose  by 
the  company,  more  care  should  be  exercised,  and  a  more  thorough 
system  oi  "breaking  in"  or  instructing  motormen  than  is  the  cus- 
tom at  present  on  most  roads  It  is  found  that  the  general  custom 
on  a  majority  of  the  iiiterurban  roads  is  to  take  a  man.  no  matter 
what  his  previous  occupation  was,  put  him  on  a  car  with  an  old 
ntotorman  and  let  him  run  ten  days,  then  make  one  or  two  trips 
with  the  superintendent,  inspector  or  master  mechanic,  after  which 
he  is  reported  qualified  and  is  given  charge  of  the  iront  end  oi  a 
car.  This  easy  method  of  making  motormen  was  all  right  in  the 
early  days  of  electric  railroading,  with  the  lo  it  .  (Hon  car,  but  is 
all  wrong  with  the  heavy  equipment  of  iiiterurban  roads  ot  the 
present  time.  It  is  inviting  accident  to  place  such  a  man  in  charge 
oi  an  iS  ton  or  jo  ton  car,  loaded  with  fifty  or  sixty  passengers, 
descending  5  per  cent  grades  with  sharp  curves,  such  as  exist  on 
almost  all  of  this  class  of  railroads.  The  motormen  should  not  be 
Compelled  to  serve  the  apprenticeship  which  is  required  of  the 
steam  railroad  engineer,  but  should  receive  a  training  by  which 
he  would  have  some  general  knowledge  oi  the  construction  and 
Operation  of  the  apparatus  under  his  control. 

Another  matter  of  importance  which  devolve*  U|mn  the  man- 
agement Oi  a  railroad  is  the  matter  of  discipline.  The  first  step 
in  this  direction  is  the  compiling  and  furnishing  to  employees  of 
a  complete  set  of  rules.  It  is  the  usual  custom  to  require  motor 
men  and  conductors  to  learn  the  rules  before  they  are  given  per 
maneiit  employment,  but  very  few  companies  require  these  men 
to  remember  them  In  investigations  of  accidents  the  question  is 
asked  a  motorinan:  "Are  you  familiar  with  the  rule*  contained 
in  the  company's  liook  of  rules?"  The  usual  answer  is:  "1  knew 
them  when  I  went  to  work  for  the  company,  but  don't  know  as  1 
could  repeat  them  now,"  The  discipline  and  efficiency  of  em- 
ployees in  the  United  States  mail  service  is  as  near  perfection  as 
possible,  In  that  service  employees  are  required  to  pass  an 
examination  at  stated  intervals,  based  on  their  knowledge  of  the 
business  and  the  rules  governing  it.  Motormen  and  conductors 
should  be  obliged  to  do  likewise.  These  rules  should  be  made 
as  explicit  and  clear  as  possible,  covering  every  emergency  which 
can  arise,  leaving  as  little  to  the  judgment  of  the  motorman  or 
conductor  as  possible,  The  importance  of  proper  rules  cannot  be 
overestimated  in  behalf  of  safe  operation  of  a  railroad.  As  an 
illustration  of  this:  An  accident  recently  occurred  on  one  of  the 
roads  in  this  State  where  fourteen  persons  were  killed  and  sixly 
injured.  This  accident  might  have  been  prevented  had  the  con- 
ductor of  the  car  used  proper  judgment  and  set  the  rear  brake 
after  the  front  one  had  become  disabled  by  the  breaking  of  a 
brake  rod  When  asked  why  he  did  not  do  this,  he  answered. 
"Because  I  did  not  receive  four  hell«  from  the  motorinan."  and  hr 
considered  it  would  be  a  violation  of  the  rules  for  him  to  do  it 
without  that  signal  even  in  an  emergency.  The  rules,  among 
other  things,  should  especially  provide  for  the  safety  of  trains 
when  operated  111  more  than  one  section.  Usually  the  hook  oi 
rules  prescribes  a  500  ft.  or  louo-ft.  spacing  distance.  Experience 
has  shown  that  this  rule  alone  is  not  sufficient  to  insure  safety  oi 
operation  where  one  car  is  following  another,  as  the  construction 

 imtry  road?  is  such  tint  in  many  .-a..  -  the  ia  limited  to 

less  than  this  distance  There  should  be  a  rule  compelling  the 
conductor  of  the  head  car  to  protect  the  rear  end  by  means  oi 
fuses  or  in  some  other  way  while  in  motion  and  by  a  flag  or 
lantern  while  standing  still 

Next  in  importance  to  rules  and  discipline  is  the  question  of 
train  dispatching,  block  signal  or  telephone  systems.  The  ideal 
method  »i  operation  011  any  suburban  or  iiiterurban  railroad  is  the 
running  of  can  under  a  telegraphic  train  dispatching  system.  On 
most  oi  the  roads  in  this  State  this  |g  impracticable,  ami  the  tele- 
phone is  ill  a  number  of  cases  substituted  for  the  telegraph,  the 
motorinan  or  conductors  acting  as  operators.  A  reliable  block 
signal  <yttcm,  the  cost  of  which  would  place  it  within  reach  of 
electric  railroads,  is  something  which  is  much  needed,  ami  it  would 
he  an  important  factor  in  reducing  accidents  There  is  no  such 
system  in  extensive  use  on  any  of  the  railroads  in  this  State.  Im- 
provements have  been  made  within  a  short  time  on  several  of  the 
roads  in  the  method  of  handling  train  orders  by  telephone.  For- 
merly cithii  the  motorinan  or  conductor  would  call  up  a  train 
dispatcher,  receive  from  him  an  order  to  run  to  a  certain  point,  he 
would  r<|M'at  this  hack,  and  receive  "O.  K  "  from  the  dispatcher 
Sev  eral  *rrhnis  accidents  occurred  through  a  misunderstanding  ol 
orders,  and  this  system  has  been  changed  oil  some  of  these  roads 
Now  a  niotoTinaii  receives  the  order  from  the  dispatcher  and 
writes  the  body  of  the  order  on  a  printed  blank;  this  is  manifolded 
a  copy  given  lo  the  conductor,  who  then  repeats  it  back  to  the 
train  dispatcher,  givine  the  name  of  the  motorman  ami  conductor, 
he  receiving  "complete '  and  time  from  the  dispatcher.  Another 
important  matter  in  connection  with  the  safe  operation  of  an 
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ClCCtfiC  road  is  a  proper  timetable.  The  management  of  every 
road,  do  matter  how  many  cars  arc  operated  on  it.  should  prepare 
and  have  printed  a  proper  timetable,  showing  the  time  ui  each 
car  at  the  terminal  and  at  every  turnout  switch  or  station  on  the 
line  of  the  road,  the  meeting  points  shown  in  prominent  type, 
with  rules  governing  the  movement*  of  cars,  based  on  steam  rail- 
road timetables,  shown  on  it.  This  matter  o4  telephone  equipment 
and  time  tables  is  one  to  which  the  manager*  of  some  of  the 
smaller  roads  object.  In  replying  to  a  suggestion  of  this  kind 
some  have  said:  T  consider  that  unnecessary,  a.  in  our  regular 
operation  we  only  run  two  cars."  This  is  not  a  valid  excuse  for 
not  equipping  a  road  with  a  telephone  system  and  running  cars 
under  the  authority  of  a  timetable,  for  it  takes  only  two  cars  to 
cause  a  collision,  and  the  results  of  a  collision  on  a  road  of  this 
character  may  be  as  serious  as  on  a  road  where  a  larger  number 
of  cars  arc  operated.  This  is  illustrated  in  a  collision  which  re- 
cently occurred  on  a  road  4  miles  in  length,  where  in  regular  ser- 
vice only  three  cars  were  operated  This  collision  resulted  in  the 
death  of  fourteen  persons  and  the  injury  of  sixty. 

The  i|iie*tioii  of  derailment  of  cars  is  one  011  which  it  is  not 
necessary  to  occupy,  a  great  deal  of  the  time  of  the  convention 
Derailments  are  caused  by  defects  in  track  or  equipment,  or  by 
carelessness  in  the  operation  of  cars.  Delects  in  track  are  so  ap- 
parent that  the  manager  of  a  road  is  aware  of  their  existence  and 
knows  the  poor  spots  in  his  road  better  than  anyone  else  These 
arc  often  not  repaired,  not  because  he  does  not  know  that  they 
add  to  the  possibility  of  derailment,  but  in  a  number  of  cases  011 
account  of  the  financial  condition  oi  the  company.  It  has  been 
stated  to  the  representative  of  the  Railroad  Commission  alter  an 
inspection  of  a  railroad: 

"1  know  that  that  derailing  switch  should  be  put  in;  I  know 
that  that  track  should  be  raised  up:  I  know  that  this  siction  should 
he  ballasted,  and  I  know  that  that  curve  is  in  bail  condition,  arid 
I  have  asked  our  folks  for  the  money  to  do  this  work  1  am  glad 
you  have  made  the  recommendation  for  it.  as  they  think  that  wc 
can  get  along  without  it  for  another  year."  This  is  poor  policy, 
as  the  putting  in  of  a  derailed  switch  at  the  loot  of  a  grade  might 
prevent  a  runaway  car  from  going  around  the  curve  below  it  and 
tipping  over.  The  raising  and  ballasting  of  tin-  track,  the  align- 
ment of  a  curve:  any  one  of  thc<c  might  prevent  a  derailment 
which  would  place  the  road  in  the  hands  of  a  receiver. 

On  the  question  of  failure  of  bridges  and  trestles,  the  Hoard  of 
Railroad  Commissioners  have  made  an  examination  ol  nearly 
every  bridge  and  trestle  in  the  State  over  which  electric  cars  pass, 
and  in  case  of  apparent  weakness,  have  made  recommendation* 
for  the  strengthening  of  the  structure,  or  its  replacement  by  a 
modern  one.  In  cases  where  there  was  any  question  as  to  the 
strength  of  the  structure,  it  has  recommended  that  it  be  examined 
by  a  bridge  expert  These  recommendations  have  been  generally 
complied  with. 

Another  important  matter  relating  to  accidents  on  electric  rail- 
roads is  the  brake  equipment  of  cars.  This  matter  has  been  so 
thoroughly  discussed  and  everyone  is  so  familiar  with  the  subnet 
that  it  is  not  necessary  to  do  more  than  to  say  that,  on  country 
roads,  and  by  country  roads  I  mean  the  suburban  and  interurban 
roads  in  this  State,  it  i«  almost  criminal  carelessness  on  the  part 
of  the  management  to  o|>eralc  the  class  of  cars  which  are  usually 
1  peratcd  on  these  mads  with  only  a  single  chain  hand  brake  on 
them  There  are  very  few  of  these  roads  on  which  there  are  no 
heavy  grades:  most  of  them  have  grades  running  irom  J  per  cent 
to  10  per  cent,  and  in  smile  cases  more  than  that,  ami  there  are 
sharp  curves  on  nearly  all  of  them,  these  frequently  occurring  al 
the  foot  of  the  grades  Cars  on  these  roads  should  lie  equipped 
with  the  best  braking  apphain 
dinary  hand  brake,  and  in  c: 
sharp  curses,  they  should  be  c 
brakes,  and  all  cars,  both  op. 
with  a  sand  box  on  each  end. 

Accidents  arc  less  liketv  to 
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in  addition  to  the  or 
-me  heavy  grades  and 
1  additional  emergency 
d.  should  be  equipped 


■fate-track  road  than 
on  a  single-track  one.  The  number  of  accidents  would  he  re 
duced  if  all  suburban  and  interurban  roads  in  this  State  wire 
double  track.  The  financial  condition  of  the  nuujoritj  ol  these 
roads  will  not  permit  the  construction  of  a  *<  Mind  track,  but  where 
physical  anil  financial  conditions  are  such  that  this  can  be  accom- 
plished it  should  be  done  All  extensions  III  old  roads  and  the 
construction  of  new  ones  over  which  cars  are  to  Ik-  operated  at 
high  speeds,  should,  a*  iar  as  possible,  be  on  private  right  of  way 
The  rctrUCfion  In  the  accident  account  will  more  than  pay  the 
interest  on  the  investment  required  ior  tin*  purpose 

In  addition  to  the  above  suggestions  in  reference  to  improve 
wents  in  imlhods  of  operation.  discipline  of  employers  and  equip- 
ment of  track  and  cars,  to  reduce  the  number  ..f  accidents  oc- 
curring it  i«  necessary  that  managers  of  railroads  make  a  study  oi 
the  business  in  which  they  are  engaged.    There  are  some  roadj  in 


this  State  on  which  the  Railroad  Commission  is  seldom  or  ever 
called  ii|K>n  to  investigate  an  accident.  When  wc  visit  the  man 
agcrs  office  of  these  roads  we  invariably  find  a  business  other, 
everything  indicating  that  the  man  in  charge  is  attending  to  his 
business  and  is  thoroughly  posted  in  it.  One  of  the  indications  of 
this  is  that,  somewhere  in  the  office,  you  will  sec  on  file  one  or 
more  of  the  different  periodicals  devoted  to  electric  railway  in- 
terests On  the  other  hand,  the  manager's  office  of  railways  on 
which  a  large  portion  of  the  time  of  the  Railroad  Commission  is 
s|»ciu  in  the  investigation  of  accidents  is  devoid  oi  anything  in  the 
shape  oi  literature  pertaining  to  electric  railway  operation.  The 
successful  managers  of  electric  railroads  have  been  found  in  at- 
tendance at  the  street  railway  conventions  for  a  number  of  years 
past;  the  managers  of  the  roads  on  which  most  of  the  accidents 
arc  occurring  are  rarely  or  ever  met  at  these  conventions  unless 
the  convention  happens  to  be  held  in  a  city  near  which  he  is 
located.  This  is  justification  for  the  advice  to  managers  to  be  in 
touch  with  the  business  in  which  the>  are  engaged,  by  keeping 
posted  through  the  electric  railway  publications  and  by  attending 
the  conventions  of  tins  association  ami  entering  into  the  discus- 
sion oi  the  different  subjects  presented  And  on  this  line  this 
association  owes  a  duty  to  the  public,  which  as  the  representative 
oi  the  railroad  interests  oi  the  State  of  New  York  it  should  fulfill. 

hirst — The  Railroad  Commission  rrrnmmcnd»  to  every  railroad 
Company  the  adoption  of  a  book  of  rules  based  on  'he  standard 
rules.  When  the  companies  ask  the  Commission  for  a  copy  oi  the 
standard  rules  they  are  unable  to  furnish  limn,  as  there  arc  no 
official  standard  rules.  There  should  lie  a  standard  «et  of  rules 
adopted  by  this  convention  immediately. 

Second  — In  nearly  every  head-on  or  rear-end  collision  which 
occurs  one  of  the  cars  telescopes  the  other  This  , ;  caused  by 
difference  in  heights  oi  buffer  and  difference  in  construction  of 
cars.  This  association  should  adopt  a  standard  set  of  specifica- 
tions for  the  construction  oi  the  various  sizes  q|  cars,  all  to  be  oi 
uniform  height  cl  buffer  and  uniiorm  construction  for  each  size 
of  car. 

The  recommendation  has  been  made  to  railroad  managers  to 
keep  posted  on  the  current  literature  affecting  their  interests. 
One  word  to  the  editors  of  journals  devoted  to  the  interests  of 
electric  railroads:  they  have  a  duty  to  perform  as  well  as  others 
interstcd  in  the  sate  operation  of  roads  and  some  extent  arc  re- 
sponsible for  the  conditions  which  exist  to-d.-.v  that  make  possible 
the  number  of  serious  accidents  occurring.  While  they  have  been 
the  means  of  educating  a  large  number  of  the  managers  ol  our 
railroad*,  and  are  to-day  keeping  them  posted  on  the  improve- 
ments in  appliances  and  methods  of  operation  which  are  being  in 
trOdttCed  in  different  sections  not  only  of  this,  but  of  the  old 
countries,  once  in  a  while  they  allow  an  article  to  cre-.-p  in  which 
adds  to  the  fancied  security  of  electric  railroad  managers  whose 
roads  are  operated  without  sufficient  safety  devices  or  proper  pre- 
cautions '11  methods.  As  an  illustration  oi  this,  a  short  time  ago 
there  appeared  in  one  of  the  most  i  'itlitent  ial  electric  railroad 
publications  of  the  day  an  article  describing  a  train  despatching 
system  for  irlcrurban  work.  This  was  l  telephone  sv-tcm.  The 
article  set  out  by  discarding  the  telegraph  'ystem  is  being  too 
ciimlHTsomc  to  meet  the  requirements  .1  an  electric  road.  and. 
continuing,  the  writer  said:  '"It  has  been  urged  against  the  use 
oi  the  telephone  in  train  despatching  that  there  i*  more  chance 
for  error  in  receipt  of  message  than  by  telegraph.  It  is  hard  to 
see  that  this  objection  has  much  weight.  It  desired,  message* 
can  be  written  down  and  repeated  hack  f..r  approval  to  guard 
against  errors,  as  in  telegraph  messages.  However,  these  points 
are  hardly  worth  arguing.  hi  can *c  the  telephone  has  now  lie 
COHW  generally  used  and  recognized  as  'he  y roper  in.i'.rumcnt  for 
despatching  on  electric  interurban  roads ."  This  article,  therefore, 
resolves  i'selt  into  a  review  of  the  methods  ol  using  the  telephone 
111  train  despatching  Then  follows  a  description  of  the  system, 
occupying  three  column  of  the  paper,  all  ni  which  demonstrate 
the  merit  oi  the  system,  which  i<  summed  up  in  the  fact  that  a 
train  can  be  handled  ill  ten  seconds.  Articles  of  this  hind  appear- 
ing in  a  p-ihhcali  (  the  standing  of  the  one  in  which  it  was 

printed  are  likely  to  result  in  the  adoption  by  electric  railroad  man 
agers  of  a  sy  stem  of  tram  despatching  Mich  as  is  described,  This 
would  be  a  step  in  increasing,  rather  th.-n  dii-'iuishiiig.  the  number 
of  accident*.    The  ideal  method  oi  tram  despatching  for  electric 
railroads  is  that  which,  after  years  of  experience,  has  b  en  adopted 
by  the  it  earn  railroads  oi  tins  country.    The  expense-  oi  mainten 
ance  of  operator*  at  different  |m.iiiIs  along  the  road  prevent*  its 
general  adoption  by  electric  r.'.ilroad*.    Tlv  closer  this  principle 
oi  train  despatching  i*  followed  the  smaller  the  number  of  acci 
dent*  which  will  be  caused  h>  error*  in  handling  train  order*,  and 
h  orders  where  only  ten  seconds  are 


■.nulling  *nc 


any  method 

Consumed  in  transmission  i*  a  dangerou*  one.  and  should  not 
lie  employed  by  any  railroad  in  this  Slat?. 
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Tlie  disagreeable  portion  of  this  paper  lias  been  written.  L«t 
us  now  turn  with  satisfaction  and  pride  to  the  operation  of  the 
city  roads  of  this  State.  These  arc  managed  and  operated  in  a 
manner  to  challenge  the  operation  of  Iteun  railroads.  During  DM 
year  tool  there  were  1,162,614  passengers  carried  on  electric  rail- 
roads 111  this  State,  and  81,900,000  on  steam  toads.  The  record  of 
fatalities  and  injuries  shows  that  passengers  are  relatively  safer  on 
these  electric  roads  than  on  the  steam  railroads.  The  everyday 
transactions  of  the  metropolitan  street  v-.ilroad.  carrying  the  im- 
mense number  of  people  which  they  daily  do,  with  the  small 
number  killed  and  injured,  is  one  illustration  of  the  safety  of 
operation  oi  electric  railroads.  The  comfort,  convenience  and 
saiety  with  which  the  large  crowds  at  the  Pan  American  Exposi 
tion  were  handled  by  the  Buffalo  Traction  Company  laM  year  is 
another  illustration  of  the  careful  operation  of  an  electric  railroad. 
That  the  managements  of  city  roads  reali/c  the  importance  of  re- 
ducing accidents  to  a  minimum  is  shown  in  the  case  of  the 
Brooklyn  Heights  Railroad,  l-'or  some  years  past  a  large  portion 
of  the  time  of  the  Railroad  Commission  wa  .  occupied  in  investi- 
gating accidents  on  this  system.  At  present  the  la-ge  crowds 
going  to  and  from  (he  summer  resorts  on  lx>r:g  Island  are  handled 
in  comparative  safety  and  very  few  persons  are  killed  or  injured, 
as  compared  with  the  number  riding.  There  are  summer  rCMAJ 
located  near  all  of  the  smaller  cities  in  the  Stale,  such  as  Rochcs- 
i<t  S\:.  1.  I'tica,  Mbany,  Kingliaiiiton.  Elmiia,  [ameslowR 
and  Auhurn.  to  and  from  winch  there  is  unusually  heavy  traffic 
during  the  summer  season.  These  crouds  ;,te  carried  and  man- 
aged in  such  a  manner  that  it  is  very  seldom  that  a  person  is 
killed  through  any  defect  in  the  method  jf  operation  or  the  equip- 
ment oi  these  railroads. 

In  conclusion.  I  may  express  the  hope  that,  through  the  com- 
bined efforts  of  all  incrcstcd,  r.ext  year's  convention  will  find  your 
lines  throughout  this  State  equipped  and  operated  in  Mich  a  man 
ner  that  the  confidence  of  the  public  will  be  testorcd  in  the  safest 
and  most  comfortable  of  all  methods  of  transportation,  the  elec- 
tric railroad. 



Economical  Methods  for  Removing  Snow  and  Ice* 

BY  K  K.  l>ANFORTU 

Those  oi  us  who  are  connected  with  railways  in  Northern  and 
Western  New  York,  find  our  "great  problem"  in  handling  snow. 
The  question  of  removing  it  from  our  tracks  to  allow  for  the 
passage  of  cars,  and  often  in  keeping  open  cuts  between  small 
mountains  oi  hard  wind-packed  snow,  is  usually  mure  serious  than 
that  of  caring  for  it  after  we  have  heaped  it  up  along  our  lines. 

We  congratulate  our  more  fortunate  brethren  who  not  only  live 
where  a  milder  winter  climate  prevails,  but  who  arc  furnished 
with  an  equipment  of  snow-handling  machinery,  and  we  regret  our 
inability  to  adopt  their  method*  and  obtain  their  results. 

Many  roads,  having  an  average  passenger  car  headway  of  7'/j 
minute*  to  10  minutes,  do  not  often  have  the  number  of  plows 
or  sweepers  required  to  maintain  over  the  system  a  headway  of 
even  60  minutes  This  fact,  together  with  climatic  conditions, 
render  the  problem  of  snow  removal  in  our  smaller  cities  and 
towns,  and  also  in  all  cities  and  towns  of  Northern  and  Western 
New  York,  one  oi  serious  importance. 

With  us  it  is  a  question  of  ways  and  means;  a  question  of  num- 
ber and  types  oi  plows,  of  capacity  of  rotaries,  of  strength  of 
sweeper  brooms,  of  means  oi  throwing  the  snow  over  batiks,  from 
5  ft  to  15  it.  high,  and  ot  providing  electric  power  to  operate  both 
plows  and  cars 

In  our  town*  we  cannot  haul  all  the  snow  off  the  streets,  be- 
came there  is  too  much  to  possibly  handle;  we  therefore  confine 
our  efforts  in  this  respeet  to  the  business  centers,  crosswalks 
and  junction  points.  Along  the  remainder  of  the  lines  the  snow  is 
piled  up  between  curb  and  walk,  or  spread  between  track  and  curb, 
as  the  locations  warrant.  The  snow  we  do  remove  is  hauled 
away  in  sleighs,  and  sometimes  on  flat  cars. 

In  considering  our  snow-fighting  equipment  wc  find  that  all 
types  of  machines  for  removing  snow  are  useful.  Wc  even  require 
horse-plows  or  walkaways  for  leveling  back  banks  of  snow  thrown 
out  by  the  plow  s  and  for  cutting  down  drifts  and  opening  gutters- 
work  which  cannot  always  be  readily  done  by  a  track-plow. 

In  localities  where  winter  Commences  early  in  December  and 
lasts  until  April,  where  storm  Inflows  storm,  and  where  a  "thaw" 
means  a  rise  in  temperature  slightly  above  31  deg-  ,  and  closely- 
followed  by  more  snowstorms,  severe  cold  ami  usually  high  winds, 
the  accumulation  of  snow  irom  one  storm  almost  never  disap- 
pears hi  lore  it  is  buried  beneath  another.    In  the  outskirts  of  the 
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cities  and  on  the  suburban  lines,  the  high  winds  continuing  for 
days  are  the  cause  of  most  of  the  trouble,  as  huge  drifts  oi  hard 
sandy  snow  are  formed  as  rapidly  as  removed,  and  successfully 
defy  ordinary  snow-plow  apparatus. 

To  combat  our  local  conditions  we  have  drifted  away  EroM 
rattan  brooms  and  followed,  more  or  less  intelligently,  modem 
steam  road  practice.  First  wc  dragged  a  board  along  the  track; 
but  finding  this  little  better  than  our  sweepers,  we  placed  the 
board  ahead  and  shoved  it  along.  The  board  soon  changed  its 
form  from  a  vertical  plank,  placed  diagonally  across  the  track,  to 
a  warped  surface  shear,  tending  to  cut.  lift  and  then  roll  a  mass  of 
snow  along  its  length. 

Finding  this  snow-plow  ineffective  in  banks  over  5  ft.  or  6  ft. 
high,  an  ingenious  friend  produced  an  electrically-driven  boring 
machine,  and  called  it  a  rotary  track  cleaner.  With  this  machine 
we  arc  able  to  cut  our  way  slowly  but  surely  through  banks  nf 
snow  of  almost  any  depth  and  of  any  condition,  short  of  hard  ice. 

We  have,  also,  placed  upon  all  our  passenger  cars  track  cleaners 
or  scrapers,  which  will,  without  difficulty,  remove  snow  from  the 
rails  to  the  depth  oi  4  ins.,  unless  the  snow  has  been  packed  down 
to  this  depth  by  the  street  traffic;  and  it  may  be  well  to  say  that 
scrapers  which  will  remove  even  hard-packed  snow  arc  in  use  in 
Toronto  and  elsewhere. 

Each  type  of  plow  has  its  place  and  cannot  economically  be  used 
in  any  service  for  which  it  is  not  adapted  It  is  as  improper  to 
attempt  to  remove  6  ins,  of  snow  with  a  rotary  as  to  attempt  to 
cut  through  2  ft.  o(  snow  with  a  rattan  sweeper.  In  either  case  the 
feat  may  be  accomplished,  but  in  neither  case  with  the  greatest 
economy. 

Considering  first,  the  removal  of  snow  in  cities,  it  may  be  said 
that  experience  in  Western  New  York  has  shown  that,  with  the 
equipment  at  hand,  the  work  should  be  performed  about  as  fol- 
lows: 

On  the  appearance  of  a  snowstorm,  when  the  streets  are  free 
Iron  SHOW)  light  plows  and  sweepers  should  be  gotten  in  readi- 
ness and  should  commence  work  when  not  more  than  about  2 
ins  have  fallen  If  the  storm  continues  and  the  snow  falls  so 
rapidly  that  there  is  a  probability  that  the  accumulation  between 
trips  of  the  plows  and  sweepers  will  exceed  3  ins.,  the  heavy  shear- 
plows  arc  sent  out.  When  the  ridges  formed  by  the  plows  and 
levelers  approach  24  ins  in  depth,  walkaways  arc  used  to  level 
off  the  same,  and  shovelers  are  sent  out  to  clean  all  crosswalks. 
\t  the  commencement  of  a  storm  a  force  of  trackmen  are  sent  out 
to  clean  switches. 

In  storms  of  recent  years,  when  snow  has  fallen  to  depths  of 
over  ,10  ins.,  it  has  been  found  impossible  to  depend  upon  the  light 
plows  and  sweepers  to  do  more  than  follow  after  the  heavy  plows, 
and  to  clean  the  street  to  the  pavement.  The  work  oi  the  rotary 
commences  when  the  banks  of  snow  on  either  side  of  the  tracks 
become  so  high  that  the  plow  s  can  no  longer  shove  them  back, 

The  rotary  is  a  slow-moving  machine,  because  of  the  power 
limitations  of  the  ordinary  street  car  motor,  but  its  work  is  posi- 
tive and  effective.  As  our  storms  are  usually  accompanied  or  fol- 
lowed by  high  winds,  the  new-fallen  snow  is  soon  piled  in  drifts 
in  the  thinly  settled  portions  of  the  city.  The  snow  thrown  out 
by  the  rotary  is  spread  over  a  large  surface  and  does  not  materially 
add  to  the  height  of  the  bank  until  the  snow  has  become  wind- 
packed  and  sandy,  and  then,  for  the  reason  stated,  the  height  of 
the  bank  is  only  slightly  increased  Teams  and  shovelers  com- 
mence the  removal  of  snow  at  junction  points  as  soon  as  it 
accumulates.  When  the  storm  is  over  the  work  of  removing  the 
banks  of  snow  in  the  business  section,  thrown  up  by  the  plows 
and  from  the  sidewalks,  is  undertaken  by  the  railway  and  city 
forces  jointly. 

When  the  storm  ceases  our  work  has  just  fairly  begun.  Al- 
though there  remains  little  to  be  done  in  the  centers  of  the  city 
ilntts  are  being  rapidly  formed  in  the  outskirts,  and  plows  and 
rotaries  must  remain  in  constant  operation  for  days  to  keep  the 

lines  open. 

Suburban  lines  which  cross  the  line  of  prevailing  winds  and 
those  which  arc  run  along  the  highways  require  constant,  and  at 
times  heroic,  effort  to  keep  them  open.  When  snow  fences  are 
liberally  used  and  properly  placed  along  the  exposed  portions  of 
the  line  the  saving  in  snow  expense  is  marked. 

The  Rochester  snow-plow  equipment  consists  of  eight  anti- 
quated spfOCltet-driven  mould -board  plows,  equipped  with  Westing- 
house  No.  3  motors,  three  combined  rattan  sweepers,  one  double 
track  four  motor  Wason  nose  plow,  one  double-end  tin  fan  rotary, 
two  single-  truck  heavy  shear  plows  and  six  walkaway  or  horse - 
plows.  With  this  equipment  was  kept  open,  throughout  the  severe 
storms  of  last  winter.  100  miles  of  track,  including  25  miles  of  side 
or  boulevard  track,  placed  between  rows  of  trees  on  one  side,  and 
hydrants,  stepping  stones  and  hitching  posts  on  the  other,  with 
less  than  10  ft  between  the  two.   This  peculiar  location  of  tracks 
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renders  the  use  of  wings  or  levelers  impossible,  and  the  snow  is 
therefore  soon  piled  up  close  to  the  tracks  atid  the  cars  are 
operated  in  a  cut,  the  width  of  the  car  body.  Under  these  con- 
ditions the  removal  of  snow  is  made  difficult  and  expensive,  and 
because  of  the  narrow  space  between  rails  and  sidewalk  the  num- 
ber of  shovelcrs  and  the  expense  of  snow  is  greatly  increased 
The  cost  of  removal  of  snow  and  ice  lor  the  winter  of  igoi-iyuj  in 
Rochester  was  $90  per  mile,  a  large  percentage  of  which  may  be 
attributed  to  the  25  miles  of  boulevard  tracks.  A  double-track 
line,  $</j  miles  long,  between  Ontario  Beach,  Charlotte  and  the 
Rochester  city  line,  and  running  north  and  south,  lies  on  the  west 
side  of  the  highway,  between  the  curb  and  fence  lines.  The 
hedges  and  line  fences  form  a  snow  fence,  which  stops  the  drifting 
snow  and  heaps  it  up  to  great  depths  on  the  tracks.  This  line  has 
been  kept  in  continuous  operation  lor  eight  years  by  two  to  four 
men  with  a  rotary  plow.  During  the  most  severe  weather  ears 
are  obliged  to  closely  follow  the  rotary  over  the  line,  but  arc  never 
stalled.  Although  this  plow  is  equipped  with  small  motors  (iour 
Cj.  K  -800),  it  has  been  operated  for  three  seasons  without  a  burn- 
out. A  section  gang  of  four  men  has  been  used  to  clean  switches 
and  crossings  on  the  11  miles  of  track. 

The  Rochester  &  Sodus  Day  Railway,  operating  about  40  miles 
of  line,  mostly  along  a  highway,  is  kept  open  by  two  rotaries  and 
ten  shovelcrs,  but  with  considerable  difficulty.  The  location  of 
this  line  is  peculiarly  favorable  for  its  obstruction  by  snow  drifts, 
which  form  along  almost  the  entire  line,  often  higher  than  the 
roofs  of  the  cars.  The  plows  on  this  line  are  overtaxed  and  re- 
quire a  considerable  expenditure  for  their  maintenance.  Under 
the  conditions  existing  on  this  line  each  car  should  be  provided 
with  a  pilot  plow— a  heavy  nose-plow  with  long  side  wings  or 
Uvclers  should  be  provided  for  use  through  the  villages,  and  the 
rotaries  should  be  the  single  instead  of  the  double-blade  pattern, 
so  as  to  be  able  to  lift  the  snow  higher. 

The  cost  of  removal  of  snow  and  ice  during  the  winter,  iuoi- 
1902.  along  this  line  was  $2,300,  or  $57.50  per  mile. 

When  the  average  life  of  a  rattan-filled  broom  is  considered,  as 
with  its  extreme  flexibility,  the  additional  cost  of  a  steel  broom, 
properly  reinforced  by  steel  plates,  is  more  than  made  up.  Those 
who  have  operated  steel  brooms,  driven  by  50-hp  motors,  know 
that  they  will  cut  through  drifts  of  moderate  depth  and  sweep  the 
track  clean,  with  no  apparent  injury  to  the  brooms.  For  com- 
parison it  may  be  well  to  state  that  the  steel  brushes  cost  $42  per 
set,  and  last  from  two  to  five  years  with  ordinary  care.  A  sweeper 
thus  equipped  will  readily  go  through  2  ft.  of  loose  snow  and  at 
good  speed,  and  will  cut  all  packed  snow  to  the  pavement,  when 
properly  operated. 



Storekzeping  and  Lost  Property" 

BY  A   C.  TULLY 

In  the  preparation  of  this  paper  I  have  not  recommended  any 
particular  method  in  the  handling  of  supplies,  for  the  reason  that 
every  storeroom  of  a  railroad  must  have  its  own  peculiarity  of 
construction  and  arrangement,  resulting  from  location  and  the 
material  to  be  handled.  I  have,  therefore,  confined  this  article  in 
a  mere  outline  of  the  system  adopted  in  the  Interurhan  Street 
Railway  Company,  omitting  details,  as  the  president  of  the  asso- 
ciation asked  me  to  make  my  paper  short. 

The  general  storeroom  was  constructed  not  only  for  con- 
venience, but  also  with  a  view  to  safety  and  security  from  burglary 
and  sneak  thieving.  This  is  one  of  the  things  we  are  obliged  to 
guard  against  in  a  thickly  inhabited  portion  of  a  large  city.  No 
one  can  enter  an  office  in  the  storeroom  without  being  admitted 
by  a  clerk,  and  no  person,  wagon,  truck  or  car  can  be  admitted 
on  the  ground  floor  without  the  door  being  opened  by  a  store- 
tender,  which  is  immediately  closed  after  entrance.  All  the  floors 
have  fire  protection  in  the  shape  of  fire  hose,  fire  pails  filled  with 
sand,  and  fire  extinguishers,  all  judiciously  placed;  and  during 
the  night  each  floor  is  patrolled  by  a  watchman,  an  electric  watch- 
man's clock  being  used  as  a  check  on  the  stations  he  is  directed  to 
visit. 

A  storeroom  should  be  kept  clean.  We  do  not  allow  any 
material  used  for  packing,  which  comes  out  of  boxes  or  barrels, 
to  remain  on  the  floor.  Iron  waste  cans  with  covers  arc  provided 
for  all  such  material.  Waste  paper  from  the  offices  is  collected 
every  evening  and  consigned  to  like  receptacles.  Our  storeroom 
is  swept  every  night  and  dusted  in  the  morning,  and  we  are  never 
in  a  condition  where  we  arc  obliged  to  go  at  work  and  clean  up 
for  a  tour  of  inspection  by  any  officer  of  the  company. 

I  believe  in  a  place  for  everything  and  everything  in  its  place. 

•Paper  read  at  the  twentieth  annual  convention  of  the  New  York  State 
Street  Railway  AatoclatUm,  at  Caldwell,  SepC  I,  IMS. 


After  arranging  the  articles  we  have  never  changed  their  location 
to  a  different  part  of  the  storeroom,  so  that  each  store-tender 
be COtXiel  familiar  with  their  location,  and  could  go  in  the  dark  to 
the  place  where  he  wishes  to  find  any  article.  Wc  do  not  allow- 
any  article  to  he  placed  on  the  shelves  in  front  of  an  article  of  a 
different  character. 

The  store-tenders  are  changed  on  the  two  principal  floors  each 
day,  so  that  they  are  familiar  with  the  material  on  each  floor. 

The  stationery  is  kept  in  a  separate  room,  and  the  closets  and 
shelves  arc  arranged  particularly  for  the  size  of  the  forms  in  use, 
which  number  over  five  hundred.  The  closets  beneath  the  shelves 
are  used  for  the  very  large  forms.  Mich  as  receiver's  sheets  and 
the  large  books  used  in  the  different  departments.  Above  the 
closets  the  shelves  extend  to  the  ceiling  with  sliding  glass  doors 
and  rolling  step  ladders  Every  form  in  use  has  a  number,  and 
this  number  is  indicated  in  large  figures  in  front  oi  the  form  and 
in  numerical  order.  Similar  cases  also  contain  the  stationery 
supplies,  blank  books  and  typewriter  material. 

The  general  storeroom  is  the  source  through  which  all  supplies 
must  pass,  both  in  material  received  and  the  distribution  of  same. 

The  line  of  supplies  kept  in  stock  are  for  three  systems,  viz.: 
The  underground  electric,  storage  battery,  and  the  horse-car  lines, 
with  over  five  thousand  horses,  each  system  having  its  own  pecu- 
liarities of  equipment. 

The  purchasing  agent  has  his  office  in  the  general  storeroom 
and  also  acts  as  the  general  storekeeper.  This  enables  him  when 
requisitions  are  made  For  material  to  ascertain  at  once  what  is  in 
stock  and  what  is  necessary  to  he  purchased. 

Every  order  for  the  purchase  of  supplies  is  printed  in  copy  ink 
and  numbered  by  the  printer  consecutively,  and  copied  consecu- 
tively in  an  impression  copy-hook,  so  that  it  is  practically  impos- 
sible for  a  clerk  to  make  a  mistake  in  numbering  an  order,  and 
a  missing  blank  could  at  once  be  detected.  When  the  order  is 
sent,  a  duplicate  billhead  is  enclosed  for  the  firm  from  which  the 
material  is  purchased,  and  this  duplicate  is  filled  out  by  the  firm 
and  returned  with  the  original  invoice,  and  becomes  a  record  in 
the  office  of  the  general  storeroom  for  future  reference,  being  filed 
alphabetically  and  bearing  the  number  of  the  order,  by  whom 
examined,  in  what  honk  and  page  entered,  and  the  list  number 
when  the  original  was  sent  to  the  auditor. 

The  invoice  when  received  is  first  checked  with  the  impression 
copy,  and  if  found  correct  is  then  passed  to  a  clerk,  who  checks 
up  the  material  to  ascertain  if  it  agrees  with  the  invoice.  No 
invoice  for  supplies  can  be  passed  without  a  formal  order  having 
been  made. 

All  ordinary  supplies  when  received  are  first  taken  to  a  receiving 
room,  where  they  remain  until  checked.  After  this  is  done  and  the 
price  verified  every  article  is  priced  with  a  cost  mark,  and  is  then 
placed  in  its  proper  location.  No  article  is  delivered  without  an 
Order  from  a  superintendent  or  head  of  a  department,  and  this 
must  state  for  what  purpose  it  is  to  be  used  or  to  what  account 
to  be  charged. 

A  receiving  book  is  used  which  gives  iull  particulars  as  to  the 
dcjciiption  ol  material,  when  and  from  whom  received,  quantity 
or  weight:  and  this  book  is  checked  with  the  purchasing  agent's 
order  number,  date  and  amount  of  invoice  and  any  memoranda 
relating  thereto. 

When  material  is  delivered  in  quantities  to  our  division  trucks 
or  freight  cars  an  itemized  list  is  made  in  a  triplicating  book,  the 
pages  beng  numbered  consecutively.  The  original  is  kept  by  the 
storekeeper,  and  the  two  duplicates  are  sent  with  the  material  to 
the  department  orde  ring  the  supplies  One  is  signed  and  returned 
to  the  storeroom  and  the  other  retained  by  the  party  wh..  ordered 
the  material. 

Everything  is  received  on  the  first  or  ground  floor.  All  the 
heavy  material,  such  as  castings,  bolts,  nails,  etc.,  are  kept  on  this 
floor.  A  platform  of  proper  height  enables  us  to  load  and  unload 
from  trucks  and  freight  cars,  and  an  overhead  trolley,  with  differ- 
ential pulley  blocks,  and  chains,  enables  one  store-tender  to  take 
heavy  barrels  or  boxes  to  any  action  of  the  floor  without  extra 
help.  An  electric  elevator,  of  2  tons  capacity,  with  a  platform 
7  ft.  10  ins.  x  14  ft.,  is  located  in  the  center  of  the  building,  as  the 
most  convenient  place  for  loading  and  unloading  and  carrying 
material  from  the  first  to  the  fourth  floor. 

The  distribution  and  accounting  for  all  material  used,  whether 
for  power  houses,  car  shops,  track,  buildings  and  offices,  is  done 
in  the  office  of  the  general  storeroom,  and  the  statement  rendered 
each  month  to  the  auditor. 

t.OST  PROPERTY 

The  lost  property  found  in  the  cars  of  our  street  railway  system 
is  a  part  of  the  work  of  our  general  storeroom. 

The  Legislature  of  the  State  of  New  York,  in  1899,  passed  an 
"Act  authorizing  the  sale  of  property  left  in  Street  Surface  Rail- 
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road  cars,  ami  the  disposition  of  the  proceeds  thereof  This  act 
became  a  law.  with  the  approval  of  the  Governor,  on  May  2.  1899. 
One  year  ago,  at  the  convention  held  in  Rochester.  I  was  sur- 
prised to  find  that  some  ol  the  railroads,  even  in  our  larger  cities, 
had  not  organized  a  department  in  conformity  to  this  law.  The 
act  is  short  and  explicit,  and  reads  as  follows: 

It  li.ill  be  the  duly  of  every  street  surface  railway  corporation  doing  bi..i 
arts  to  this  Slate  which  shall  km  liwllillj  property  hit  in  iM  ttn  to  at 
certain  if  posMlde  the  owner  or  ounrr*  oi  such  property  and  to  notify  such 
uwncr  or  owner*  of  the  tad  by  mail  a*  soon  as  possible  after  mwIi  property 
come*  into  it*  possesion,  fcsery  such  corporation  vrhii.li  shall  have  such  prop- 
crty  not  ocriihahlc  in  it*  possession  lor  Hie  period  of  three  month*  may  »ell 
tbe  same  at  public  iwnui  after  |llh*J  notice  to  that  effect  l>y  one  publication 
at  least  ten  day*  |»rior  to  the  sale  in  a  daily  newspaper  published  in  the  city 
«r  village  in  winch  n«h  talc  1*  to  take  place,  of  die  lime  and  place  ai  which 
such  Hale  will  he  held,  ind  tisch  salt-  may  lie  adjourned  from  trine  to  time  un- 
til all  the  articles  offered  for  sale  arc  told.  .Ml  perishable  property  to  Irft 
may  he  sold  hy  any  such  street  ruiUr  railroad  cortioratioii  without  notice, 
as  icon  as  it  con  he.  upon  the  best  terms  that  can  lie  obtained. 

All  mumy%  ariMiig  from  the  talc  of  any  such  unclaimed  property,  after  de 
ducting  charges  for  storage  and  CUfCMC  of  tale,  shall  lie  paid  hy  any  nich 
corporation  to  the  Irrasurer  of  any  association,  composed  of  the  employee*  of 
Mich  street  railroad  corporation,  hating  for  it*  ohject  the  pecuniary  assistance 
i>l  tis  mcnd<cr*  111  sate  of  disability  CviaBfti  hy  aifhitm  01  aceuleni,  ami  where 
no  such  association  of  the  employees  of  any  such  Mrcct  railroad  corporation 
it  in  distance  at  the  time  of  any  *uch  sale  such  moneys  shall  be  paid  to  the 
county  treasurer  of  the  sounly  in  which  such  sale  took  place  f*f  llur  lietutit 
of  such  county. 

Iriimediatfly  after  the  passage  of  this  act.  rrcsidvnt  Vreeland 
directed  the  general  storekeeper  to  lake  charge  of  the  lost  prop- 
erty, and  as  the  Metropolitan  Street  Railway  Company  had  I 
flourishing  benevolent  association,  it  was  not  necessary  to  turn 
over  the  proceeds  to  the  county  treasurer. 

It  may  be  interesting  to  know  a  few  facts  connected  with  the 
lost  property  of  a  siren  railway  in  a  cosmopolitan  city,  and  the 
system  undei  which  it  is  managed.  The  results  arising  from  this 
organization  have  been.  I  think,  a  surprise  to  the  officers  of  the 
company. 

All  property  left  by  passengers  in  the  cars,  if  found  by  the  con- 
ductor, is  taken  by  Inn),  on  the  completion  of  his  run,  to  the 
receiver's  office,  where  11  ri  mains,  until  the  next  day.  so  that  pa* 
sengcrs  who  detect  their  loss  can  go  to  that  office  and  obtain  the 
same.  The  following  day  all  unclaimed  properly  is  sent  by  a  mes- 
senger to  the  lost  property  room,  which  is  located  in  and  i*  a 
part  of  the  general  storeroom. 

Each  receiver  is  provided  with  a  book,  with  coupons  printed 
and  numbered  111  triplicates,  and  each  set  of  coupons  is  numbered 
consecutively,  the  original  remaining  in  the  book,  the  duplicate 
being  attached  to  the  article,  and  the  triplicate  being  sent  in  an 
envelope  to  the  lost  property  clerk.  The  conductor  fills  out  the 
coupons,  giving  the  date,  number  of  run,  direction  of  run,  badgt 
number,  the  hour,  description  of  article  found,  and  signs  the 
same.  A  space  is  left  for  the  name  and  address  of  the  owner,  who 
must  always  sign  after  identifying  the  article  and  proving  tin 
ownership,  and  tin*  duplicate  is  filed  as  a  voucher.  The  triplicate 
coupon  is  copied  into  tin  lo*i  property  book,  according  to  con- 
secutive numbers  and  with  all  data  relating  thereto,  a  space  being 
reserved  in  the  hook  on  the  *;ime  line  which  st.ms  what  dis- 
position is  made  of  the  article,  and  thus  an  accurate  record  is  kept 
of  each  transaction,  and  any  article  can  be  readily  obtained  in  the 
storage  room  by  reference  to  the  number  of  the  coupon,  the  arti- 
cles stored  being  arranged  according  to  months.  Kick  coupon, 
after  being  copied  in  the  lust  property  book,  is  filed  according  to 
the  number. 

When  property  is  delivered  by  the  receiver  he  must  send  the 
duplicate  and  triplicate  coupons,  properly  signed,  to  the  lost  prop 
erty  clerk.  As  these  coupons  arc  all  copied  con.*ecutively  a  mis* 
ing  coupon  is  at  once  detected. 

When  anything  reaches  the  lost  property  room  that  contains 
any  information  that  indicates  the  address  of  the  owner,  we  send 
a  printed  postal  card,  01  which  an  impression  copy  1*  always  taken. 
re<|Dcsting  the  party  to  call  relative  to  lost  property,  and  to  bring 
with  them  the  po*tal  which  states  the  hour*  during  which  the 
oft'icc  is  open,  and  also  that  articles  arc  only  kept  for  three  month*. 
The  card  does  not  indicate  the  nature  of  the  article,  leaving  that 
for  the  person  to  describe  who  brings  the  card,  so  that  if  the 
postal  came  into  the  possession  of  another  party  they  could  not 
describe  the  property  that  had  been  lost.  Certain  letters  and 
figures  are  written  on  the  card,  which  are  only  understood  by  the 
clerk,  and  these  have  a  reference  which  enables  him  at  once  to 
rcier  to  the  page  in  the  record  book  and  the  location  of  the  articles 
in  the  storage  room. 

The  property  accumulate*  so  rapidly  that  we  are  obliged  to  have 
a  second  storage  room,  where  all  articles  are  stored  after  the  lapse 
of  three  months  and  until  we  di*pose  of  them  at  public  auction. 

Our  auction  occurs  twice  in  a  year,  and  generally  lasts  without 
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intermission  from  10  a.  m.  to  8  p.  m.  The  auctioneer  opens  each 
package,  assorts  the  articles  and  arranges  them  according  to  his 
judgment,  and  has  full  charge  of  the  sale. 

Rewards  are  frequently  given  by  parties  recovering  their  prop- 
erty, and  arc  given  to  the  conductor  who  found  it,  taking  his  re- 
ceipt for  same;  and  a  record  is  kept  of  all  such  rewards.  These 
rewards  have  run  from  25  cents  up  to  $1.  $2,  $3.  $5,  $10.  $15,  $25. 
$.15,  and  in  two  instances  $100  and  $250. 

Since  the  organization  of  this  department  we  have  returned  in 
cash  to  ihe  owner*  the  sum  of  $12,008.30,;  there  has  been  paid  into 
the  treasury  of  the  benevolent  association  unclaimed  cash  amount- 
ing <o  $5,011.60,  and  from  auction  sales,  $2,44054.  The  reward* 
for  conductors  have  amounted  to  $1,001.81.  So  that  the  total  cash 
transactions  have  amounted  to  $21,152  34.  not  taking  into  con- 
sideration the  tabic  0!  merchandise  and  articles  returned  to  the 
owners.  We  receive  on  an  average  about  1200  articles  each 
month,  and  return  to  the  owners  about  500. 

The  article*  found  on  street  cars  ill  a  city  like  New  York  cora- 
pn*r  a  heterogeneous  ma**,  and  nay  be  termed  "good,  bad  and 
indifferent."  vVc  hate  received  in  live  stock  a  monkey,  puppies, 
kittens  and  canary  birds. 

Trunks  lost  from  express  wagons  during  the  night  have  been 
picked  up  on  the  street  and  returned  to  tnc  railroads  that  had  them 
in  transit. 

I  he  large  amount  of  clothing  and  wearing  apparel  of  every 
lb  icription,  and  the  number  oi  satchel*,  dress  suit  cases,  pocket- 
books  and  umbrellas  would  surprise  most  oi  you. 

We  have  tern  articles  to  the  owners  living  in  the  West  and  as 
far  South  as  Texas. 

Valuable  jewelry  when  found  is  generally  sought  for  by  the 
loser,  and  the  larg  *t  rewards  have  come  from  the  return  of  this 
class  of  property. 

It  is  a  difficult  department  to  handle,  as  the  clerk  comes  in  con- 
tan  wilb  many  unreasonable  people,  and  we  are  obliged  to  act 
almost  continually  on  the  defensive  to  protect  the  company  from 
delivering  articles  to  unauthorized  claimants.  It  has  its  pathetic 
a*  well  as  its  humorous  phase.  The  clerk  is  obliged  to  listen  to 
talcs  of  woe.  and  endeavor  to  pacify  the  excited  and  explain  to 
the  unreasonable.  We  come  in  contact  with  remarkable  cases  of 
lotgetiulnes,  mil  tin  peculiarities  ol  the  working  if  thi  human 
mind  relative  to  locating  articles  which  have  been  lost.  A  lady  left 
her  pocketbook.  which  contained  quite  a  large  amount  of  money, 
in  a  cat  some  papers  in  it  gave  the  information  as  to  her  ad- 
dress. When  she  brought  the  postal  card  notifying  her  to  call  she 
gave  an  accurate  description  of  the  content*,  but  insisted  she  had 
not  left  it  in  the  car,  for  she  knew  she  had  it  in  her  hand  after 
leaving  the  car  and  had  lost  it  walking  home  A  detective  from 
another  State  left  his  satchel  on  a  Broadway  car.  which  on  being 
opened  was  found  to  contain  a  revolver,  a  box  ol  cartridges,  a  pair 
ot  handcuffs,  and  a  requisition  from  the  Governor  of  that  State 
on  the  Governor  of  New  York  for  the  return  of  a  fugitive  from 
justice  Not  having  been  called  for  after  several  days,  we  notified 
the  Governor's  office  of  that  State,  and  the  answer  came  that  it 
was  important,  and  giving  the  name  and  address  of  the  sheriff  of 
the  county  to  whom  the  document  had  been  issued,  and  asking 
us  to  communicate  with  him,  which  we  did.  and  a  telegram  came 
in  reply  to  send  all  at  once  by  express  C.  O.  D.,  with  any  expenses 
attached 

A  bank  messenger,  on  completing  his  tour  of  collections, 
reached  the  bank  before  he  missed  a  satchel  which  contained 
$1500  in  bills,  His  last  recollection  of  it  was  that  he  had  it  in  his 
possession  on  a  car  on  one  of  the  main  lines  of  the  company, 
but  could  not  gut  the  number  of  the  car  or  conductor.  The  bang 
kept  the  telephone  busy  every  few  minutes  making  inquiries  rela- 
tive to  it.  The  conductor  on  the  completion  of  his  run  turned  it 
into  the  receiver's  oflice,  and  the  bank  received  their  property  the 
same  day. 

It  require*  the  employment  of  one  clerk  whose  time  is  fully 
occupied  each  day  answering  questions,  keeping  record  of  the 
articles,  replying  to  correspondence,  and  sending  out  postal  cards. 
In  addition  to  this  one  clerk  it  has  been  found  necessary  to  keep 
two  other  clerks  from  the  office  thoroughly  posted  as  to  the 
record*  and  the  manner  of  conducting  the  system  adopted.  This 
is  done  so  that  they  can  act  as  relief  clerks  in  case  of  sickness  or 
absence. 

The  question  may  be  asked  why  the  receiver  of  any  division 
could  not  attend  to  the  delivery  of  the  articles  found  and  avoid 
a  separate  office  and  the  employment  of  a  special  clerk  The 
answer  to  this  is.  that  on  account  of  the  great  number  of  articles 
lost  in  a  large  city  and  the  persons  frequently  not  knowing  to  a 
rertainty  where  it  was  lost,  they  commence  in  a  day  or  two  to 
think  what  store  they  visited,  what  place  of  amusement  they  at- 
tended, and  what  line  of  cars  they  traveled  on;  and  then  make  a 
tour  of  investigation,  and  as  all  missing  articles  are  not  lost  on 
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street  cars  the  great  number  of  people  calling  and  the  time  con- 
sumed in  answering  questions  would  so  seriously  interfere  witfi 
the  receiver  that  he  could  not  attend  properly  to  hi*  duties  with- 
out the  aid  of  a  clerk.  On  the  largest  divisions  oi  our  system  it 
would  also  require  a  separate  room  for  the  storage  of  articles  lost. 
mi  that  on  the  question  01  economy  it  is  advisable  to  have  one 
central  place  where  persons  can  call. 

I  have  consumed  considerable  oi  your  time  in  an  outline  of  lost 
property,  which  to  some  of  you  may  be  something  new  in  con- 
nection with  operating  street  railways,  as  the  result  shows  that 
where  in  a  smaller  road  lost  articles  might  be  deemed  a  trilling 
matter,  yet  in  a  large  corporation  like  the  Intcrurban.  a  close 
watch  of  such  articles  in  a  thorough  system  of  record  shows  an 
aggregate  of  such  proportions  II  to  yield  a  revenue  10  a  benevo- 
lent association  and  is  a  protection  to  the  company. 

 ++»  

Accidents  on  Street  Railways  from  the  Legal  Point  of 
View* 

ttY  HON  JOSEPH  I  DALY 

When  it  is  considered  that,  notwithstanding  the  extreme  care 
exercised  by  the  management  the  claims  of  all  character  pre- 
sented to  the  New  York  city  surface  railway  system  exceed 
seventy-five  for  each  working  day,  it  is  manifest  that  from  a  law- 
yer's point  of  view  the  possibilities  of  fruitful  litigation  assume 
vast  proportions.  That  these  opportunities  arc  not  neglected  is 
evidenced  by  the  number  of  actions  annually  commenced  and  the 
time  consumed  in  the  courts  of  disposing  of  them.  During  the 
vrar  ending  June  30,  too./,  there  were  4170  suits  fur  negligence 
commenced.  This  shows  that  of  the  numerous  complaints  or 
claims  made  less  than  one  in  fourteen  resulted  in  a  law  suit,  the 
remainder  being  satisfied  by  adjustment  or  abandoned.  Of  the 
suits  brought  1161  were  settled  without  trial  in  the  same  period. 
This  seems  to  me  to  be  extremely  creditable  to  the  company,  as 
indicating  a  desire  to  deal  equitably  in  such  matters,  and  it  further 
appears,  from  the  results  of  the  cases  which  are  contested,  that 
the  Iciral  department  is  justified  in  referring  them  to  the  courts 
for  decision;  for  out  of  1189  causes  tried  in  the  same  period  there 
were  605  judgments  for  the  company,  as  against  494  for  the  plain- 
tiffs. There  were  but  twenty-eight  appeals  taken  from  judgments 
in  iavor  of  the  company,  and  these  appeals  resulted  in  but  eleven 

The  extraordinary  proportion  of  judgments  recovered  by  the 
railway  unquestionably  shows  that  very  many  suits  commenced 
against  the  company  are  induced  by  the  hope  that  the  natural 
sympathy  of  jurors  for  the  injured  will  help  a  weak  case  and 
support  it  against  evidence  which  in  an  ordinary  commercial 
action  would  prevent  any  recovery.  At  one  time  m  the  early 
history  of  street  railroads  and  "accident  suits"  a  verdict  for  the 
plaintiff  was  a  foregone  conclusion,  and  many  MRUS  trig  stories  arc 
told  of  the  defiant  attitude  of  the  jurors  and  the  attorney  tor  "the 
company"  growing  out  of  the  invariable  character  of  the  verdicts. 
It  is  related  of  one  counsel,  after  a  succession  of  exasperating  dc- 
feats  by  the  same  panel,  that  he  happened  finally  upon  a  case 
which  required  a  verdict  in  his  iavor,  and  that  he  began  his  sum- 
ming up,  "Now,  gentlemen  of  the  jury,  fit  got  you!"  The  jury, 
alter  some  deliberation,  acknowledged  that  he  had, 

The  number  of  verdicts  for  the  defendant  now  rendered  in 
accident  cases  proves  that  the  old-time  reliance  upon  the  sympathy 
or  prejudice  of  jurors  as  a  substitute  for  that  measure  of  proof 
which  the  average  mind  requires  in  ordinary  eases  must  be  aban- 
doned; but  there  still  remains  an  uncertain  quantity  to  be  dealt 
with  in  the  deliberations  of  juries  in  negligence  cases,  and  which 
may  affect  plaintiffs  and  defendants  alike.  An  instructive  in- 
stance is  found  in  the  case  against  a  butcher  whose  wagon,  driven 
by  a  very  young  boy,  ran  over  a  child  playing  in  the  Street.  The 
proof  of  gross  carelessness  or  incompetence  on  the  part  of  the 
driver  was  clear,  for  the  injured  boy  with  his  companions  was 
playing  in  the  gutter,  and  the  wagon  had  the  rest  of  the  street 
unobstructed  to  pass  in.  The  negligence  imputed  was  not  only 
the  act  of  the  driver  but  the  employment  of  so  youthful  a  servant 
H  such  a  responsible  service.  Eleven  jurors  were  immediately 
lor  the  plaintiff,  but  the  twelfth  calmly  met  all  their  arguments 
with  the  remark:  "It's  no  use.  gentlemen;  I  have  been  in  the 
retail  butcher  business  myself  and  I  know  that  the  profits  won't 
afford  a  man  to  drivel" 

Now,  in  that  case  the  solitary  juror  believed  that  the  infliction 
of  injuries  was  an  incident  of  the  business,  and  was  the  share 
which  the  public  ought  to  bear  of  the  inconveniences  growing  out 

Tap.,  read  at  the  twentieth  »nnu,I  coov.mion  oi  the  New  Yo.li  State 
itrtet  KiuSwar  A««i»tion,  at  Caldwell.  Srot.  9.  1*11. 


of  the  economic  conditions  of  the  industry.  But  was  he  doing 
more  than  unconsciously  offsetting,  ior  the  benefit  of  his  trade, 
the  theory  we  hear  advanced  that  employers  of  labor,  especially 
common  carriers,  in  all  cases  of  accidents  in  their  business, 
whether  the  fault  of  the  party  injured  or  not,  ought  to  make  coui- 
pc  mat  ion  as  part  oi  the  operating  expenses,  on  the  ground  that 
accident*  are  the  unavoidable  concomitants  oi  the  business. 

While  it  is  satisfactory  to  reflect  that  jurors  are  not  yet  given 
over  to  such  theories,  it  is  nevertheless  extremely  difficult,  if  not 
impossible,  to  obtain,  in  the  jury  box.  a  proper  appreciation  of  the 
rub  as  to  contributory  negligence,  which  precludes  a  recovery 
where  the  injured  party  is  111  any  degtee  to  blame  for  carelessness 
or  inadvertence.  It  is  doubtful  whether  a  verdict  in  favor  of 
the  railway  company  is  ever  rendered  in  a  case  in  which  the  jury 
is  satisfied  that  both  partus  are  in  fault— and  yet  the  law  requires 
a  verdict  for  the  deieiulant  in  such  a  case.  Notwithstanding  the 
explicit  charge  oi  the  judge  that  any  negligence  of  the  injured 
party,  no  matter  how  slight,  which  contributes  to  the  accident 
will  preclude  a  recovery,  the  verdict  depends  upon  the  deiciidaiit 
exonerating  its  employees  from  blame.  This,  of  course,  throws 
the  whole  responsibility  upon  the  defendant,  and  though  opposed 
to  law  must  be  reckoned  with  in  considering  claims  for  accidents; 
ior  it  may  be  set  down  as  a  certaiat]  that  no  matter  how  rash  and 
careless  the  injured  party  may  have  been,  if  the  evidence  shows 
that  the  defendant's  employees  were  also  careless  the  result  of  the 
trial — if  the  case  is  left  to  the  jury — may  be  foretold  with  certainty. 
In  short,  it  is  to  be  feared  that  the  doctrine  of  contributory  negli- 
gence prevails  in  the  deliverance  of  the  court,  but  finds  little  favor 
in  the  jury  box. 

Notwithstanding  tin.-  fact  the  courts  feel  bound  to  cling  to  the 
theorv  that  juries,  although  satisfied  that  the  defendant  was  negli- 
gent, turn  from  that  side  of  the  case  to  weigh  the  prooi  as  to  the 
contributory  negligence  of  the  plaintiff.  Practical  experience  oi 
counsel  will,  I  think,  fail  to  recall  instances  of  respect  for  the 
theory.  The  utmost  that  can  be  hoped  in  such  cases  is  a  failure 
IO  agree  upon  a  verdict.  It  explains  the  cases  of  verdicts  so 
grossly  inadequate  that  the  courts  have  been  compelled  to  set 
them  aside. 

In  order  to  sustain  verdicts  for  claimants  rendered  in  the  face 
oi  the  clearest  proof  of  contributory  negligence,  the  attempt  has 
been  made  to  extend  a  principle  applicable  to  a  few  special  cases 
to  all  actions  for  negligence.  This  is  the  doctrine  that,  notwith- 
standing negligence  on  the  part  of  the  injured  party,  he  may 
recover  if  the  defendant,  after  such  negligence  occurred,  could,  by 
the  exercise  of  ordinary  care,  avoid  inflicting  the  injury.  The 
doctrine  was  applied- in  Weitzman's  case  (33  App.  Div.)  where  a 
Child,  negligent]}  attempting  to  cross  the  track,  was  caught  on  the 
fender,  carried  a  long  distance  and  rolled  under  the  advancing  car, 
which  might  have  been  stopped  before  the  child  rolled  off.  It  was 
properly  applied  in  Totarella's  case  (53  App.  Div.)  where  a  child 
Mumbled  and  fell  upon  the  track  at  such  a  distance  that  the  ap- 
proaching car  could  have  been  stopped  in  time  to  avoid  injury. 
But  the  court  reiuscd  to  apply  it  in  Goodman's  case  (6j  App. 
Div.).  where  a  boy  negligently  stepped  in  front  of  an  approaching 
car;  and  in  the  Catto's  case  (70  App.  Div.)  it  was  pointed  out  that 
the  principle  is  only  applicable  where,  after  the  occurrence  of  the 
accident  to  which  the  negligence  of  the  plaintiff  contributed,  a  new 
situation  or  condition  is  created  calling  for  the  exercise  of  care 
appropriate  to  the  new  circumstances. 

This  decision  was  must  salutary,  showing  a  firm  adherence  to 
the  established  doctrine  oi  contributory  negligence,  a  doctrine 
which  could  always  be  evaded  by  the  claim  that  owners  of  vehicles 
could  always  use  such  care  as  would  relieve  pedestrians  from  the 
necessity  oi  looking  out  for  themselves  As  well  might  the  de- 
fendant urge  that  accidents  would  be  impossible  if  pedestrians 
were  always  on  the  alert  to  prevent  them,  and  therefore  there 
should  be  no  recovery  in  any  case,  as  the  wayfarer  is  always  to 
blame. 

It  frequently  happens  that  the  weight  of  evidence  in  these  cases 
so  overwhelmingly  disproves  the  charge  of  negligence  on  the 
part  of  the  defendant  that  it  is  manliest  that  if  a  verdict  should 
-"  1 '  n.-i,  1  r . ;  .!>.•. mi'-i  -mil  preponderance  it  would  be  the  duty  .  I 
the  trial  judge  10  set  it  aside;  and  it  has  been  contended,  with 
much  reason,  that  in  such  a  case  it  is  equally  the  duty  of  the 
nidge  to  dismiss  the  complaint,  if  not  to  direct  a  verdict,  and  thus 
relieve  the  jury  from  the  formality  of  deliberating  upon  an  issue 
which  can  be  legally  resolved  in  only  one  way  The  court  of 
last  resort  has.  however,  decided  that  the  proper  course  is  to 
submit  the  case  in  the  first  instance  to  the  jury,  and  if  they  find 
IgUltSI  the  weight  of  evidence,  then  to  set  their  verdict  aside 
..ml  order  a  new  trial  before  another  panel. 

The  submission  of  the  case  in  every  instance  to  the  jury  is  in 
accordance  with  the  English  practice  and  the  theory  o(  trie  jury 
trials;  hut  it  ought  to  be  considered  that  English  judges  exert 
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a  very  decided  influence  upon  their  juries,  and  do  not  hesitate, 
in  a  plain  rase,  to  indicate  upon  which  side  lies  the  strength  of 
the  prooi;  the  very  opposite  of  the  American  practice,  in  which 
the  judge  studiously  refrains  from  giving  the  jury  any  oi  his  own 
impressions.  It  has  been  said  that  it  certainly  is  a  serious  question 
whether  in  a  ca->e  which  is  altogether  one-sided,  and  which  log- 
ically requires  a  verdict  for  that  side,  it  i$  fair  to  the  jurors  to  leave 
the  matter  to  them  as  if  there  were  room  for  a  fair  difference  of 
opinion.  Experience  shows  that  in  many  such  cases  the  jurors 
arc  mislead  by  the  practice,  and  are  surprised  by  the  subsequent 
strictures  of  the  court  upon  their  want  of  intelligence  in  disagree- 
ing or  giving  the  wrong  verdict  in  a  plain  case. 

The  practice  of  leaving  every  case  of  obvious  preponderance  to 
the  jury  and  then  setting  aside  their  verdict  if  against  the  weight 
of  evidence,  in  the  expectation  that  another  jury,  upon  the  same 
evidence  and  with  a  colorless  charge  from  the  court,  may  do 
better,  is  likely  to  lead  to  great  cost  in  time  and  money  to  the 
community  as  well  as  to  the  individual  suitors,  who  arc  thus 
tossed  like  shuttlecocks  from  one  jury  to  another,  with  no  hope 
on  the  part  of  any  person  that  any  logical  result  will  be  finally 
arrived  at.  While  it  must  be  conceded  that  the  practice  favored 
by  the  court  of  last  resort  is  warranted  by  precedent,  it  cannot  but 
be  admitted  that  the  former  practice  of  the  trial  courts  was 
in  the  direction  of  speedy  justice. 

As  under  the  present  system  the  granting  of  new  trials  will  be 
multiplied  to  the  great  cost  oi  the  public  in  the  time  wasted  in 
mistrials,  the  delay  in  clearing  the  calendars  and  the  expense  to 
the  litigants;  it  is  probable  that  ii.  in  order  tn  avoid  these  evils 
the  trial  judges  should  exercise  greater  freedom  in  discussing  the 
Wright  of  evidence  in  the  charge  to  the  jury,  any  disinterested 
person  will  be  likely  to  complain. 

The  number  of  accident  suits  in  the  city  of  New  V'ork.  which 
is  greater  than  ever  before,  is  undoubtedly  due  to  the  enormous 
increase  oi  travel  induced  by  the  advantages  offered  by  the  con- 
solidation of  the  metropolitan  lines.  The  first  fruits  of  consolida- 
tion was  the  transfer  system,  which  for  a  single  fare  enabled  the 
passenger  to  travel  on  several  routes  formerly  operated  by  distinct 
companies;  but  iroin  the  increased  travel  in  every  direction  and 
the  haste,  bustle  and  crowding,  have  resulted  mishaps  which 
would  never  have  been  experienced  it  the  increased  accommoda- 
tion to  the  public  had  never  been  offered.  Of  course,  the  novelty 
of  the  electric  system  is  responsible  for  many  accidents,  which 
will  become  less  frequent  with  familiarity  with  the  new  order.  It 
may  be  set  down  with  certainty  that  no  community  will  tolerate  a 
return  to  antiquated  systems  because  accidents  will  be  less  fre- 
quent. The  comfort  of  street  railway  travel  at  the  present  day  is 
largely  due  to  the  feeling  that  it  is  not  purchased  by  the  suffering 
of  beasts  of  burden  pulling  the  crowded  car  up  hill  in  sweltering 
midsummer  or  ploughing  through  wintry  storms. 

And  accidents  were  in  the  same  proportion  in  the  days  of  horse 
ears  as  now.  Then,  as  now.  the  plaintiffs  asserted  that  the  car, 
invisible  to  their  careful  eyes  as  they  stepped  upon  the  track, 
swooped  down  with  lightning  speed  and  overtook  them  before 
they  could  clear  the  other  rail;  then,  as  now.  the  car  started  with  a 
terrific  jerk  before  the  alighting  passenger  could  complete  the  de- 
scent, and  just  as  the  ascending  passenger  had  one  foot  on  the 
step;  then  the  jingling  horse  bell  was  as  inaudible  as  the 
motorman's  gong  in  these  times.  In  short,  in  the  days  of  the  old 
jogging  horse  cars,  with  their  wearied  steeds,  the  swift  and  deadly 
approach  and  the  precipitate  start,  were  the  themes  of  forensic 
eloquence  as  they  arc  now. 

The  number  of  suits  commenced  against  the  street  railways 
without  justification,  as  the  result  of  litigation  show,  far  exceed 
the  proportions  in  other  classes  of  cases.  The  cause  of  this  indis- 
criminate suing  may  be  found  in  the  iact  that  there  is  a  so-called 
"accident  bar"  or  group  of  lawyers  whose  business  is  practically 
confined  to  the  bringing  of  negligence  actions,  and  who  have 
corps  of  assistants  engaged  in  seeking  retainers  in  such  actions 
Not  only  is  a  person  who  has  sustained  an  injury  pursued  at  once 
by  a  persistent  agent  for  a  law  firm,  but  practically  all  the  "acci- 
dent firms"  run  him  down,  some  displaying  printed  lists  of  large 
verdicts  obtained  for  personal  injuries.  No  opportunities  for 
litigation  can  possibly  slip  through  the  meshes  of  this  commercial 
system.  It  is  stated  that  in  the  case  of  one  street  accident  nine 
attorneys  started  ior  the  game.  Four  rushed  to  the  hospital  and 
four  to  the  "blotter"  at  the  station  house.  The  ninth  wisely  saved 
himself  and  everybody  further  trouble  by  rushing  to  the  office 
of  the  railroad  with  a  summons.  Every  accident,  whether  the 
facts  will  support  a  claim  or  not.  is  made  the  subject  of  an  action, 
in  the  hope  that  in  the  weak  cases  the  company  may  find  it 
cheaper  to  settle  than  to  fight,  and  with  the  certainty  that  in  every 
case  the  "50  per  cent"  basis  of  dividing  the  recovery  wilt  amply 
pay  for  the  attorney's  trouble. 

It  is  not  necessary  here  to  repeat  the  strictures  which  have  from 


time  immemorial  been  passed  by  judicial  writers  and  the  highest 
authorities  oi  the  profession  upon  those  members  of  it  who  make 
it  their  business  to  incite  litigation  for  a  share  of  the  proceeds. 
Many  grave  abuses  have  resulted  from  the  practice  so  condemned. 
No  one  will  argue  that  there  is  any  impropriety  in  taking  a  just 
case  upon  a  contingent  fee;  but  when  that  fee  is  so  large  as  to 
become  a  temptation  to  the  lawyer  and  his  agents,  or  an  injustice 
to  the  client  or  an  injury  to  the  adversary,  the  evil  cries  ior 
remedy. 

In  a  late  article  in  a  legal  publication  it  was  suggested  that  the 
knowledge  which  has  now  become  familiar  to  juries  that  the 
lawyer  will  get  a  large  share  of  the  recovery  in  the  case  may  in- 
fluence the  verdict  and  make  it,  perhaps,  double  what  the  juror» 
would  otherwise  deem  a  'just  compensation  ior  the  injury."  la 
such  a  case  the  injustice  to  the  defendant  in  compelling  him  to 
pay  double  damages  ior  an  injury  unwittingly  inflicted  is  too 
manifest  to  dwell  upon.  As  to  the  remedy  for  the  propensity  oi 
certain  professionals  to  make  an  unconscionable  contract  of  this 
kind  there  is  room  for  a  difference  of  opinion.  The  loss  of  char- 
acter in  the  profession,  the  exclusion  irom  honorable  associauon, 
the  rebukes  oi  the  bench  may  not  suffice.  One  suggests  itself  as 
practical,  and  that  is  to  empower  the  court  in  every  case  to  add 
to  the  verdict  what  is  a  fair  reward  to  the  attorney  and  counsel 
in  lieu  oi  the  "extra  allowance,"  which  is  now  but  a  mere  ad- 
dition to  the  exorbitant  share  of  the  verdict  which  the  speculative 
attorney  expects  to  get.  If  this  plan  will  prevent  the  evil  ot 
having  the  jury  swell  their  verdicts  by  attempting  to  provide  ior 
the  lawyer  as  well  as  the  client  it  will  be  01  substantial  benefit 
I'lie  damages  in  such  a  case  being  exclusively  for  the  benefit  of  the 
client  might  be  paid  into  court. 

"Viewed  from  the  standpoint  of  the  lawyer,  who  has  other  in- 
terests than  those  connected  with  accident  suits,  the  multiplication 
of  the  latter  seems  to  have  so  engrossed  the  time  of  the  courts  as 
to  delay  other  issues  beyond  reasonable  limits.  The  number  ot 
such  suits,  brought  by  infants  and  administrators,  which  have  a 
preference,  adds  to  the  unreasonable  obstruction  of  the  calendars 
To  these  conditions  are  largely  due  the  necessity  for  devising 
some  means  of  relieving  the  courts  and  clearing  the  calendars, 
which  has  appealed  for  legislative  satisfaction.  The  appellate 
divisions  and  the  courts  of  appeals  are  now  well  abreast  with  their 
business,  and  cases  arc  now  speedily  reached  in  those  tribunals. 
It  is  in  the  trial  court  that  the  block  of  cases  produces  dc.ay. 
This  is  owing  to  no  fault  oi  the  trial  justices,  who  do  all  they  can 
to  expedite  business.  If  their  calendars  were  relieved  of  all  the 
"  speculative"  litigation  their  task  would  be  easy.  Every  accident 
case,  if  contested,  is  stubbornly  litigated,  and  for  a  very  good 
reason,  as  results  have  shown.  Every  such  case  must  be  tried 
before  a  jury,  and  trial  by  jury  is  a  tedious  process  in  the  prelimi- 
nary qualification  ot  the  panel  in  order  to  eliminate  bias;  in  cross- 
examinations,  prolonged  on  old  lines  familiar  to  the  pracuuoner 
but  novel  to  the  novice  in  the  jury  box;  and  in  the  long  summing 
up  and  charge,  with  its  line  of  requests,  exceptions  and  modifica- 
tions. 

There  can  be  no  suggestion  for  relief  to  the  crowded  calendars 
which  will  not  be  open  to  some  exception,  but  much  15  to  be  said 
in  favor  oi  having  a  special  tribunal  to  deal  with  the  great  mas* 
of  accident  cases  which  now  oppress  the  courts.  What  that 
burden  is  may  be  inferred  from  the  bringing  of  4170  suits  again.: 
the  street  railways  of  one  city.  And  street  railways  do  not  cause 
all  the  accidents.  In  a  column  entitled  "Run-over  Accidents  in 
One  Day,"  in  a  recent  daily  paper  there  were  six  such  casualties, 
and  only  one  caused  by  a  "trolley,"  the  others,  ii  I  remember 
rightly,  were  charged  to  a  brewery  wagon,  an  automobile,  1 
delivery  cart,  a  mail  cart  and  an  express  wagon.  It  may  be  im- 
agined how  the  accidents  in  all  branches  of  contractors'  work,  in 
factories  and  workshops,  where  machinery  is  used,  and  in  crowded 
tenements,  swell  the  list  of  speculative  case*  and  add  to  the 
crowded  calendar.  Under  these  circumstances  it  would  seem  that 
a  special  tribunal  might  be  constituted  for  the  speedy  and 
economical  disposition  of  these  cases.  There  are  practically  no 
questions  of  law  now  remaining  to  be  settled  in  such  cases,  and 
tor  the  cumbersome  machinery  of  the  law  courts  might  be  sub- 
stituted a  court  of  claims.  If  relief  lies  in  that  direction  a  con- 
stitutional tribunal  could  be  enacted  consisting  of  a  presiding 
legal  member  and  two  lay  members,  to  take  cognizance  of  the  so- 
called  accident  cases  against  individuals  as  well  as  corporations. 
Such  a  tribunal  could  dispose  of  five  cases  in  the  time  now  spent 
in  trying  one  with  judge  and  jury.  Trials  would  be  speedy,  and 
the  injury  caused  by  the  death  and  dispersion  of  witnesses  would 
be  avoided.  It  is  reasonably  certain  that  the  awards  of  such  a 
tribunal  would  be  neither  excessive  nor  inadequate.  They  would 
at  least  be  consistent.  It  is  within  our  experience  that  appellate 
tribunals  have  been  called  upon  to  affirm  one  day  a  verdict  of 
$5000  for  the  death  of  a  child  and  the  next  day  $500  for  the  same 
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injury — and  in  both  cases  because  "the  question  of  damages  is  for 
the  jury."  We  have  seen  courts  disapprove  of  verdicts  which  con- 
stitute a  capital  affording  provision  for  life,  and  leaving  an  estate 
for  the  heirs  of  a  party  who  never  in  the  best  of  health  could  have 
accumulated  such  a  fortune.  We  have  seen  a  trial  court  compelled 
to  order  a  new  trial  because  a  jury  found  a  verdict  for  defendant 
with  a  recommendation  that  the  company  give  the  plaintiff  $.100! 
In  short,  in  no  respect  is  the  imperfection  of  the  present  system 
of  disposing  of  such  cases  more  apparent  than  in  the  matter  of 
award  of  damages. 

If  such  a  special  tribunal  as  is  suggested  were  authorized  it 
could  be  so  authorized  as  to  inspire  the  same  confidence  in  its 
decisions  as  is  now  deservedly  felt  for  the  rulings  of  our  judges. 
Its  members  could  be  elected  by  the  people  for  fixed  terms  as 
long  as  the  judicial  tenure,  and  be  removable  for  cause  by  the 
Legislature,  and  could  be  compensated  in  proportion  to  the  im- 
portant duties  to  be  performed.  Whether  this  is  the  proper  solu- 
tion of  the  problem  of  relieving  the  courts  or  whether  a  more 
efficient  substitute  for  the  present  system  can  be  devised  there  is 
no  question  that  the  conditions  call  for  improvement.  I  have  not 
been  solicitory  to  inquire  whether  interests  of  the  legal  fraternity 
will  be  unfavorably  affected  by  a  change,  but  I  know  that  the  Bar 
generally  will  favor  such  a  plan  as  benefits  the  community. 



Car  Dispatching  on  Interurban  Lino* 

BY  THOMAS  E.  MITTEN 

Since  the  introduction  of  high-speed  electric  service  between 
cities  there  has  been  a  gTcat  demand  for  a  satisfactory  method  of 
car  dispatching  on  interurban  lines.  So  many  lines  of  this  de- 
scription have  been  constructed  within  the  past  few  years, 
either  independently  or  in  connection  with  existing  city  systems, 
that  the  subject  has  become  one  of  common  interest;  there  has, 
however,  up  to  the  present  time,  been  apparently  little,  if  any. 
concerted  action,  the  management  of  each  road  having  adopted 
some  method  with  a  view  of  meeting  the  particular  requirements 
of  the  line  to  which  applied. 

Theoretically,  the  ideal  system  would  be  that  controlled  by  an 
automatic  block,  operated  independent  of  trolley  circuit  and  ab- 
solute in  its  action,  which  would  permit  of  but  a  single  car  or  train 
upon  a  section  of  track  at  one  time.  Up  to  the  present  time  such 
a  system  has  not.  to  my  knowledge,  been  satisfactorily  worked 
out  as  applied  to  electric  lines. 

Experiments  with  electric  signals,  operated  in  connection  with 
the  trolley  circuit,  have  been  made  from  time  to  time,  and  some 
lines  arc  now  being  operated,  relying  almost  entirely  upon  the 
protection  afforded  by  such  signals.  This  practice,  however, 
seems  to  be  confined  to  the  shorter  lines  where  but  a  few  cars  are 
operated,  the  results  obtained  not  seeming  to  have  been  such  as  to 
warrant  its  general  adoption. 

In  the  operation  of  the  longer  and  more  important  lines,  where 
high  speeds  are  attained,  and  cars  run  with  greater  frequency,  the 
disposition  is  rather  in  the  direction  of  following  steam  railway 
practice,  and  it  would  seem  that  much  might  be  gained  by  a 
careful  study  of  the  system  in  general  use  by  steam  railways, 
representing,  as  it  does,  the  result  of  much  thought  and  many 
years'  experience. 

The  accidents  occuring  on  interurban  lines  have  shown  that  as 
we  more  nearly  approach  the  speed  of  steam  railway  trains,  we 
become  correspondingly  subject  to  the 'same  class  of  accidents 
It  would,  therefore,  appear  that  we  should  make  our  rules  looking 
to  their  prevention,  conform  as  nearly  as  mav  be  practicable  to 
those  which  the  steam  roads,  by  long  use.  have  found  most 
effective,  Believing  that  the  solution  lies  in  this  direction  the 
writer  has.  for  some  years  past,  been  endeavoring  to  perfect  a 
system  which,  while  closely  patterned  after  steam  railway  practice 
has  greater  flexibility  and  can  be  simplified  to  conform  to  the  re- 
quircmcnts  of  the  line  and  service  to  which  applied. 

Under  the  system  referred  to,  a  printed  timetable,  containing  the 
running  schedule,  meeting  points,  and  all  rules  necessary  to  a 
proper  understanding,  is  provided,  a  copy  being  supplied  to  each 
motorman,  conductor  and  such  other  employees  as  are  interested 
therein. 

Trains  are  of  two  classes,  regulars  and  extras. 

Regular  trains  are  given  a  number  and  shown  on  timetable  and 
are  designated  by  a  corresponding  red  figure  displayed,  in  a  con- 
spicuous place,  on  front  and  rear  of  train  by  day,  and,  in  ad- 
dition, a  red  light  at  either  end  of  train  at  night. 

Taper  read  it  die  twentieth  annual  convention  of  the  New  York  Stat. 
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Extra  trains  can  occupy  main  track  only  upon  written  orders 
from  the  dispatcher,  and  are  designated  by  a  green  letter  "X"  by 
day  and  green  light  at  night 

Regular  trains,  having  a  second  section  following,  carry  in  ad- 
dition to  their  red  number  or  red  light  signal,  a  white  sign,  worded 
"Cat  Following"  by  day  and  a  white  light  at  night. 

Trains,  running  in  sections,  arc  required  to  keep  3000  ft.  apart 
by  day  or  5000  ft.  at  night,  or  during  foggy  weather  when  running 
at  speed,  distance  and  spiced  being  correspondingly  reduced  when 
approaching  meeting  points 

Extra  trains  arc  required  to  be  in  on  siding  to  clear  at  least 
five  minutes  before  the  regular  train  is  due. 

A  red  (lag  and  a  reel  lantern  are  carried  "11  front  platform  at  all 
times,  lanterns  to  be  kept  lighted  at  night  and  during  foggy 
weather,  ready  for  immediate  use. 

Trains  which  are  disabled  in  the  vicinity  of  curves,  where  the 
vision  is  obstructed,  are  required  to  be  immediately  protected  by 
the  conductor  (using  red  flag  by  day  and  red  lantern  at  night), 
proceeding  at  least  1000  ft.  in  the  direction  from  which  danger 
may  he  expected. 

Under  ordinary  conditions,  where  no  unusual  delays  are  en- 
countered, this  timetable  is  found  to  be  all  that  is  necessary. 

A  dispatcher  is  located  at  a  central  point,  who.  by  telegraph  or 
telephone,  issues  the  necessary  orders  under  the  prescribed  form, 
when,  owing  to  the  operation  of  extra  cars  or  unusual  delay,  such 
are  found  to  be  necessary. 

Operators  or  receiving  agents  are  maintained  at  certain  stations 
on  the  line  for  the  purpose  of  copying  and  delivering  train  orders 
to  passing  cars. 

When  receiving  an  order  the  operator  or  receiving  agent  makes 
three  copies  on  manifold  paper,  the  original  is  retained  by  him, 
the  duplicate  and  triplicate  being  passed  to  the  motorman  and 
conductor  10  whom  addressed.  As  soon  as  the  operator  or  receiv- 
ing agent  receives  an  order,  by  telephone  or  telegraph,  he  at  once 
repeats  it  back  to  the  dispatcher,  who.  at  that  time,  copies  it  into 
a  book  of  permanent  record,  the  ordejs  being  numbered  by  him 
consecutively,  commencing  with  No.  [,  at  12  a.  m  each  day.  The 
plan  described  affords  protection  to  both  the  front  and  rear  of 
trains. 

The  complete  timetable  herewith,  that  of  the  Buffalo.  LrKkpOft 
AV  Olcott  division  of  the  Interurban  Traction  Company,  represent- 
ing, in  a  concrete  form,  the  method  which  has  been  proved  satis- 
factory after  nearly  two  years  iq>on  a  single-track  line  over  30 
miles  in  length,  where  at  times  the  patronage  requires  the  opera- 
tion of  the  largest  number  of  cars  possible  at  a  maximum  speed 
of  45  miles  per  hour. 

The  timetable  submitted  with  the  paper  shows  the  regular  1  :  «, 
mng  times  and  in  addition  the  meeting  points  of  cars  in  heavy 
type  Each  run  is  numbered,  and  the  timetable  indicates  for  each 
meeting  point  the  number  of  the  runs  which  pas*  at  that  point, 
The  following  rules  and  whistle  signals  are  also  given  in  the  time- 
table: 

RITES 

1.  A  regular  team  is  one  shown  on  limrlahle  and  imv  be  run  in  .,ne 
or  more  section*. 

All  regular  trains  will  dt.play  «.n  frr.nl  and  rear  dash  a  red  dish  urn 
designating  run  numler  by  day.  and.  in  addition,  a  red  signal  light  M  night 

VVhcn  a  regular  train  is  run  iti  sections,  lit-t  train  is  called  first  section; 
following  sections  being  numbered  in  order. 

F.sery  train  having  another  section  following  must  display  in  addition  to 
its  red  dash  signs  and  its  red  signal  light-,  immediately  lo  the  left  thereof,  a 
while  sign  'Tar  Following"  by  day  and  a  while  signal  light  at  night. 

A  Sficc  at  least  3»X)  feet  by  day  and  MM)  feet  at  night  or  during  foggy 
weather  will  he  maintained  hrtwern  sections  when  running  at  speed,  each  sec 
Hon  to  he  under  full  control  when  rounding  curses  where  vision  is  obstructed, 
both  di-tatice  and  speed  to  be  correspondingly  reduced  when  approaching 
meeting  points. 

1  An  eslra  train  is  one  not  shown  on  timetable  and  must  not  occupy 
main  track  rscept  undct  written  onler  of  dispatcher. 

F.sira  train  will  display  on  front  and  tear  ila-h  a  green  dath  sign  "X"  by 
day,  and,  in  addition,  a  green  signal  light  at  night. 

3.  Regular  trains  will  meet  as  -h.  wn  on  timetable,  unless  written  orders 
to  the  contrary  are  received  from  dispatcher. 

When  impossible  to  make  meeting  point  on  time  motor-man  will  notify 
ifisp.-iteher  from  firit  trtrgraph  station. 

Mnturmrn  sbn«  cars  meet  at  Mill  Street.  LocfcaOft,  or  Main  Street, 
Buffalo,  will  .ccure  a  clearance  card  from  operator,  unless  sure  of  their  own 
knowledge  that  the  opposing  train  has  arrived. 

Ked  flngs  and  red  lanterns  will  be  used  for  danger  signs  and  for  signals  at 
telegraph  stations.  Mntorrocn  must  never  ros.  by  such  signals  or  semaphores 
when  Mt  ag.nn-t  them. 

Motormrn  will  invariably  ec'TT-.r^re  watches  with  relief  at  time  of  change  and 
must  set  to  agree  with  dispatcher's  clock  at  Main  street  or  Lockport  when 
passing  station  on  their  firM  trip, 

I-  When  first  train  arrives  at  meeting  point  motorman  will  run  to  extreme 
end  of  snhng  I  when  possible),  allowing  sufficient  room  for  passing  train  lo 
Clear,  Conductor  will  step  oS  train,  examine  twitch,  and,  If  it  ia  piupcrly 
Kt  for  opposing,  train  will  signal  motornun  on  opposing  train  that  track  it 
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clear.  Motorman,  when  approach  mi;  meeting  point,  will  brine  car  la  a  dead 
Map  before  reaching  switch,  unless  he  receives  a  "come  ahead"  signal  fo.m 
conductor  of  train  on  siding,  in  whsch  case  speed  will  be  reduced  to  imir  milxs 
per  hour  while  pacing  over  point  of  twitch. 

When  a  train  -;ilaym(  a  "Car  Following"  sign  arriTci  at  meeting 
point  motorman  will  reduce  »iieed  to  two  miles  per  hour  and  rail  the  attent  un 
or  the  crew  going  in  opposite  direction  to  the  "Car  Following"  »ign  by 
poinmg  thereto  and  lapping  gong. 

Motorman,  when  pas-ing  at  meeting  point,  must  u«r  extreme  care  to  avoid 
in  staking  an  extra  lor  a  regular  train. 

Motorman  operating  extra  tf.un  uiuk-r  orders  from  ditpatcher  must  not 
attempt  to  mike  a  aiding  against  a  regular  unless  he  ean  arrive  at  such  aiding 
and  get  hi»  own  train  into  etiar  at  least  lire  minutes  befofr  auch  irgular 
tr.iin  is  iiuc 

5.  Molormnn  mu-t  shut  off  power  and  rrdnre  speed  when  passing  over 
switches  and  railroad  crossings  and  also  oliserve  instructions  contained  in  signs 
provided  and  displayed  by  the  company  at  iKiints  on  the  line. 

KtRMM  when  approaching  highways  and  road  crossings  north  of  Main 
Street  station  miist  sound  hi*  gong  If-1"  feel  tberclrom  and  continue  to  do  s*, 
until  positive  lltat  the  r<»*d  is  clear.  Instructions  contained  in  "Rules  for 
Trainmen."  dated  April.  ISt'l.  Noa.  27  and  33.  will  govern  when  posing  over 
city  atreet.. 

6.  Main  linr  switches,  allowing  white  target  by  day  and  white  twitch  light 
at  night,  denote  that  switch  is  closed  and  main  track  O  K.  Red  target  die 
played  by  day  and  red  switch  light  at  night  arc  danger  signals  and  denote 
that  switch  is  set  (of  siding. 

Trainmen  must  report  to  dispatcher  at  once  all  mam  line  switches  found 
open  or  unlocked,  switch  targrts  defective,  switch  lights  not  burning,  also  any 
•lefective  rail  or  obstruction  found  on  thr  hne  and  liable  to  cause  accident. 

7.  "Come  ahead"  signal  is  given  with  the  tight  aim  in  a  lioriaontal  post 
lion  swung  forward  from  the  back. 

"Stop"  signal  is  given  with  both  arms  on  a  level  w  ita  shoulder  at  right 
angles  from  the  body  and  dropped  to  the  -ide,  These  signs  are  to  lie  repeated 
until  answered  by  the  motorman  tapping  the  gong  twice,  signifying  that  he 
has  seen  and  understood  the  signal. 

8.  The  instructions  as  to  the  apptonch  and  flagging  of  railroad  crossings 
contained  in  book  "Rules  for  Trainmen."  dated  April.  1SM1.  Noa  23.  2»  and  3. 
will  govern,  caccpt  where  semaphores  or  gates  arc  provided,  vigil 

1st.    Main  Street  station. 

2nd.   South  Tonawanda-  Eastern  Lumber  Co.  switch. 
3rd.    South  Tonawanda—  llnffalo  Steel  Co. 

«lh.  North  Tonawanda — I  llivcr  Street  crossing  N.  Y.  C.  for  north  bound 
trains  only,  located  at  right  of  track.  Right  hand  side  signal  gov 
ems  tins  company's  trains.  Derail  operating  in  connection  with 
this  semaphore  is  located  100  feet  north  therefrom, 
Dili.  North  Tonawanda --Olives  Street  crossing  X.  Y.  C.  for  south-bound 
trains  only,  located  at  right  of  track.  Left  hand  sole  signal  gov 
ems  this  company's  trains.  Derail  operating  in  connection  wtth 
this  semaphore  is  located  100  feet  south  therefrom. 
«th.   Onc<|uarteT  m.le  east  of  Paynes  Avrnue.  at  crossing  of  N.  Y.  C, 

one  arm  semaphore  governs  our  trains     Derail  operating  in  con- 
nection with  this  semaphore  is  located  tun  feet  on  each  side  from 
•  crossing, 
7th.    1'endleton  Center. 
8th.    Paynes  Avenue  Irlrgraph  i.ffitn. 
♦th.    Mill  Street  disttatrhcr's  ofnee. 
loth.    Corwtn  station  telegraph  offices. 
11th.    Cluirtotlrxillc  station  telegraph  offices. 

On  all  the  above  semaphores  Ted  aim  in  honrontal  position  hy 
day  and  ted  light  at  night  block  our  tracks.  Arm  must  be  dropped 
to  diagonal  position  and  red  light  replaced  by  white  before  car 
proceeds 

Flagmen  -re  placed  at  fioundry.  Thompson.  Robinson  and  Oliver  Streets, 
North  Tonawanda,  to  guard  crossing.  When  they  display  a  while  llag  R.  and 
L.  car  has  right  of  way;  if  they  display  a  red  flag  cats  tmi-l  be  brought  to  a 
stop.   At  night,  white  and  red  lanterns  wilt  be  used  in  a  similar  manner. 

9.  A  red  llag  and  a  red  lantern  mu*t  tc  carried  hy  moto/man  on  front  plat- 
form at  all  times  and  will  tie  hung  in  pl.urr  provided  ditcctly  over  air  gauge. 
1-rtiitems  mu,l  be  kept  lighted  at  night  and  during  foggy  weather  ready  for 
immediate  use, 

The  headlight,  as  well  as  signal  lights,  must  be  lighted  at  dusk,  or  when 
vision  is  obstructed  by  fog.  Motorman  is  held  responsible  for  the  lights  on 
front  end  and  conductor  for  those  on  rear  end  of  train. 

10.  Extra  trains  encroaching  upon  the  time  of  regulars,  and  regular  trains 
which  Iweome  disabled  in  the  vicinity  of  curves  or  where  vision  i*  obstructed, 
must  be  immediately  protected  by  conductor  (using  ted  flag  by  day  or  red 
lantern  at  night!,  proceeding  at  least  IOCS)  feet  in  the  direction  from  which 
(Linger  may  fie  expected. 

11.  Motorman  will  run  car  St  reduced  x|,.d.  wiltt  car  under  full  control, 
expecting  to  find  main  track  occupied  in  yard  limits,  w'-uch  are  as  follows: 

Buffalo,  between  International  Junction  and  Main  Street. 
North  Tonawanda.  between  Ooundry  Street  and  Division  Street. 
Lockport.  between  west  end  of  long  siding  and  l^ockntirl  station. 
North  Lockport,  on  Mill  Street  brrwren  (  onion  and  Mill  Strict 

junction,  on  t.oodiug  Stteel  between  C.nlf  line  and  Mill  Slices 

junction. 

12.  All  trains  wdl  be  brought  to  a  dead  stop  before  crossing  I'avnes 
Avrnue  junction.  Niagara  Falls  ears  having  tight  of  wav. 

13.  fn  case  of  wreck,  or  where  car  is  disabled  so  as  In  he  unable  to  pro. 
ceed,  molortnan  will  take  place  of  conductor  and  proticl  cat  hy  flagging  as 
provided  in  Rule  No  1".  Ihe  conductor  going  digital  to  nesl  meeting  point  nr 
••rarest  telephone  f'om  which  dispatcher  can  lw  notified 

ITpno  reaching  meeting  point,  should  telegiaph  line  lie  down  ami  telephone 
not  available,  conductor  will  notify  etew  of  waning  car  that  his  run 
igiving  number!  is  disabled.    Car  will  then  move  lo  scene  of  trouble  and 


;•  i-   -I    ..  I-  I    .i  ii      ■  -  ■•   m    il.le  s»fu  g  a.n.1  i.-iei   pr.-,  red   stopping  at  ea> 
meeting  point  and  notifying  opposing  trains  rf  tfaeir  action.    Crews  of  cars 
so  notified  will  then  proceed  under  timetable  rights  in  the  same  manner  at 
though  disabled  tram  had  been  annulled. 

Where  telegraph  line  it  known  to  be  dawn  and  wreck  ot  derailment  occurs 
requiring  service  of  wrecking  crew,  conductor  and  motorman  will  both  proceed 
in  opposite  direction!  to  Ihe  nearest  meeting  points,  notifying  crews  of  wait 
mg  cart,  who  will  then  proceed  until  reaching  disabled  car,  exchange  run 
nuniltets,  transfer  pastcngrrs  around  wreck  and  then  return  under  time  taMr 
rights,  notifying  all  opposing  trains  that  the  wrecked  train  igiving  number' 
is  disabled  and  should  be  considered  annulled,  the  meeting  point  thereafter 
r,,  be  al  llo  point  of  wtrck  instead  of  the  nearest  meeting  point  thereto  in 
cither  direction. 

Should  the  action  prescribed  in  either  of  the  foregu-ng  I*  taken,  notice 
must  he  given  when  passmg  each  station  so  that  information  may  reach  .1.- 
patcher  at  earliest  possible  moment. 

11.  Motorman  wt  II  be  permitted  to  use  seat  provided  eacept  when  rtinti.nr. 
within  limits  of  Buffalo,  Tonawanda  and  Lockport. 

TRAIN  ORDERS 
Special  orders,  directing  movement  of  trains  varying  from  and  additior.sl 
to  the  timetable,  will  be  issued  over  the  signature  of  the  division  superin- 
tendent, via.: 

"A"    Fixing  Meeting  I'oint  for  Opposing  Tralns- 
"Run  1  and  Run  3  will  meet  at  Hinman." 
"Run  1  and  X  car  *4  will  meet  at  Paynes  Avenue." 
'  Hun  1  will  meet  1st,  2d  and  3d  sections  of  Run  2  and  X  cat 
t«  at  Pendleton  Center  " 
"It"   For  Sections  of  Regular  Trains 

"Cats  4*r.«  and  »  will  run  as  1st,  2d  and  3d  srci.on,  of  Run  1, 
l  ockport  to  Main  Street." 
"C"   For  Fxtra  Trains— 

"Car  «1  will  run  X  from  Lockport  to  Main  Street,  keeping  out 

ot  the  way  of  regular  trains." 
"Engine  1  will  work  a,  an  X  from  7  A.  M  until  I  P,  M„  March 
IS.  between  Lockport  and  North  Tonawanda,  keeping  out  of 
the  way  of  regular  trains." 
"II"   For  Annulling  Trains- 

"Run  2,  due  to  leave  Lockport  at  10:20  A.  M.  March  li.  is  an- 
nulled between  Lockport  »nd  Main  Street." 
Dispatchers  will  endeavor  to  have  train  orders  copied  before  the 
arrival  of  train  at  telegraph  station.  Operators  will,  where 
practicable,  deliver  both  copies  to  motorman  on  front  platform 
Moturmen  will  read  and  understand  the  order  before  proceed 
ing.  Block  must  be  removed  or  clearance  card  secured  before 
train  proceeds  t'pon  approaching  Mock  motorman  will  call 
conductor  to  front  platform,  so  ai  to  be  prepared  to  receive 
train  order. 

One  long  blast  of  the  whistle  (thus   )  It  Hie  signal  lor  approaching 

stations,  railroad  crossings  and  junctions. 

Two  long,  followed  hy  two  short  blast!  r,f  the  whistle  {thus    — 

 1  Is  the  signal  for  approaching  road  crossings. 

One  long,  followed  by  two  short  blasts  of  the  whistle  (thus   —  — )  is 

the  signal  to  be  given  I  y  trains  when  displaying  signals  for  a  following  train 
to  call  the  attention  of  trains  of  the  same  or  inferior  class  to  the  signal  dis- 
played.   To  be  answered  by  two  short  hlasts  (thus  )  by  opposing  trains 

Four  long  hlasts  of  the  whistle  (thus  -   —  —  )  is  the 

signal  to  call  in  flagman  from  the  north. 

Four  long,  followed  hy  one  short  blast  of  the  whistle  (thus 
 .  1  — )  is  the  signal  to  call  in  flagman  fiom  the  south 

A  succession  of  short  blasts  of  the  whistle  is  an  alarm  for  persons  or  cattle 
on  the  track 

Whistle  must  not  he  used  in  the  cities  of  Muffalo.  Tonawanda,  North  Ton 
awanda  and  Lockport. 

SPF.CIAL  RULES 

Stsecd  not  to  eaceed  2  miles  per  hour  crossing  ratal  at  entrance  to  ter- 
minal  n  :  going  -  ••  o  It-  at    i|,    '•  °>:irli 

Speed  not  to  exceed  20  miles  per  hour  over  switches  and  when  passing  cars 
must  not  exceed  IS  miles  pet  hour. 

Speed  must  not  exceed  2  miles  per  hour  going  over  switch  at  junction  nf 
nicott  freight  track. 

Trainmen  must  not  pass  any  depot  on  line  without  looking  for  signal. 


The  Most  Economical  Management  of  the  Repair  Shop* 

T1Y  CHARLES  S  BANC.HART 

The  rabjeel  fivftt  mo  for  consideration.  "The  Most  Economical 
Management  of  the  Repair  Shop."  is  one  in  which  I  am  greatly 

interested. 

The  repair  work  nf  an  electric  road,  operating  twelve  or  fifteen, 
cars.  is.  generally  speaking,  as  varied  in  character  as  that  of  :i 
much  larger  road.  But.  since  it  would  he  impossible  for  smal; 
roads  lo  maintain  a  repair  equipment  equal  to  that  of  a  larger 
road,  much  of  their  repair  work  must  be  done  out  tide  I  will 
therefore,  speak  of  the  large  road— one  which  operates  from  sev- 
enty-five to  several  hundred  cars. 

fit  ihe  list  of  machinery  and  tools  which  I  have  prcparnl  I  have 
aimed  to  give  those  which  are  most  generally  useful  in  a  repair 

I       •  * 

Tuft  presented  at  the  meeting  of  the  Pennsvlvanla  Street  Railway  Asse- 

ciatism.  Sept  »,  190! 
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shop.  Many  small  conveniences  for  the  quick  and  easy  handling 
of  the  work  will  suggest  themselves  and  can  be  added  to  the  equip- 
ment. 

The  machine  shop,  with  in  auxiliaries  the  blacksmith  shop, 
truck  shop  and  armature  and  coil  room,  naturally  take  first  place 
in  repair  work.  The  value  of  a  convenient  arrangement  of  these 
departments  and  the  proper  location  of  work  benches  and  ma- 
chinery to  give  ample  working  space  cannot  be  overestimate'! 
In  a  repair  shop  you  never  know  "what  a  day  may  bring  forth  " 
A  good  rule  to  observe,  in  this  connection,  is  to  take  as  much 
room  as  you  think  you  may  need  and  double  it 

A  lathe  equipment,  consisting  of  one  j.j-in  .  one  ju-in  and  one 
10-in.  speed  lathe,  will  meet  ordinary  requirements  (or  that  class 
of  work.  The  large  lathe  should  be  provided  with  crane  fitted 
with  chain  blocks  for  the  safe  handling  of  heavy  work. 

One  large  drill  press,  26-in  .  and  one  speed  drill  press  will 
answer  for  that  class  of  work. 

The  other  machinery  necessary  may  be  listed  about  as  follow*: 

A  good  milling  machine. 

A  shaper. 

Hydraulic  wheel  press. 
Vertical  wheel  boring  machine 
Power  shearing  machine. 
Power  hack  saw. 

Power  thread  cutter  (right  and  left). 

The  grinding  work  can  be  done  with  an  emery  wheel  and 
ordinary  grindstone.  There  should  also  be  a  set  of  hulling  wheel* 
for  finishing  car  and  electric  fittings.  Also  a  good  babbitting  out. 
fit.   This  is  essential. 

A  good  arrangement  rcpardmg  tools  is  to  have  a  special  tool 
room,  in  charge  of  a  competent  man,  and  a  check  system  for  the 
purpose  of  holding  workmen  responsible  for  tools  drawn 

In  the  armature  room,  besides  the  necessary  work  benches  and 
armature  stands,  a  binding  machine,  held  winding  machine  and 
bake  oven  are  required.  At  this  point  I  would  state  that  it  is  an 
unnecessary  precaution  to  bake  armature  after  rewinding,  as  in 
motors  of  modern  type  the  coils  are  wound  and  painted  with  in- 
sulating compound  and  then  dried  before  being  inserted  in  the 
core.    But  the  oven  is  essential  (or  baking  armature  and  field  coils. 

An  overhead  trolley  with  chain  blocks  is  necessary  for  the 
proper  handling  of  armatures,  also  a  full  outfit  ior  testing  work, 
such  as  instruments  for  testing  open  circuits,  and  lor  short  cir- 
cuited coils  on  completed  armatures  Armatures,  when  com- 
pleted, should  be  given  an  insulation  breakdown  test  of  not  more 
than  2000  or  less  than  1500  volts,  alternating  current.  All  arma- 
tures should,  after  being  completed,  be  given  the  generator  test. 
The  system  is  very  simple,  and  the  entire  process  can  be  carried 
on  by  one  man  and  helper. 

The  coil  department,  besides  work  benehei  and  form  holders, 
should  be  fitted  with  taping  machine,  pair  of  rollers  (or  llaticning 
leads,  a  press  for  pressing  completed  coil*,  arid  tanks  for  insu- 
lating compound  for  dipping  armature  and  field  coils. 

The  truck  shop,  besides  assembling  tools,  should  have  an  over- 
head hand-power  crane,  with  sufficient  capacity  for  the  safe  hand- 
ling of  motors  and  truck  frames, 

The  following  outfit  will  do  for  all  ordinary  carpenter  work: 
One  planer,  one  resurfacing  machine,  one  jointer,  one  mortiser. 
one  boring  machine,  one  shaper,  one  wood  turning  machine,  one 
band  saw.  one  circular  saw.  one  emery  wheel,  one  grindstone. 

In  the  space  devoted  to  work  on  car  bodies  sec  that  there  1- 
plcnty  of  room  for  necessary  trestle  benches  and  convenient  hand 
ling  of  work    Pit  room  in  this  department  (or  half  a  dozen  ears  is 
a  necessity. 

The  paint  shop  should  lie  constructed  so  that  it  will  have  a 
good  roof  light,  and  the  space  between  the  Hacks  should  be  such 
as  to  allow  the  work  to  be  done  on  ears  standing  parallel  and  nol 
to  crowd  the  workmen.  The  floor  should  be  concrete,  with 
smooth  surface,  so  as  to  be  easily  kepi  tree  from  flirt,  and  graded 
to  be  readily  drained. 

In  the  maintenance  of  motor  equipments  to-day.  where  almost 
continuous  service  is  demanded  and  high  mileage  made,  only 
those  equipments  fitted  with  both  oil  an.l  grease  boxes  will  safely 
run  over  thirty  or  forty  days  without  a  thorough  overhauling 
With  a  large  road  it  is  necessary  to  do  this  work  at  several  dif- 
ferent points,  but  a  smaller  road  can  concentrate  n 

To  overhaul  a  motor  car  thoroughly  it  is  advisable  to  have  at 
each  overhauling  shop  trucks  with  motors  mounted,  ami  in  first- 
rlass  order,  ready  to  run  under  a  car  body  whose  trucks  and 
motors  need  overhauling.  For  the  purpose  oi  lifting  the  body 
from  the  trucks,  four  chain  hoists,  conveniently  located,  together 
with  two  cross-timbers  and  four  stirrup  irons,  form  a  good  com- 
bination, and  will  do  the  work  with  the  least  possible  injury  to  the 
rar  body 

When  the  car  is  lifled.  the  truck  to  be  overhauled  is  run  out. 
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the  good  truck  substituted,  car  lowered,  connected  up  and  turned 
over  to  the  operating  department.  The  whole  operation  should 
take  about  one  hour,  and  for  that  length  of  time  only  is  the  use 
of  the  car  lost.  A  suitable  crane,  equipped  with  a  carriage  and 
chain  blocks,  will  be  found  a  great  convenience  in  overhauling. 

This  department  should  be  fitted  with  a  wheel  pit,  with  neces- 
sary jacks,  to  be  able  quickly  to  renew  broken  and  wornout 
wheels  without  removing  car  from  the  trucks.  Motor  shells 
should  be  thoroughly  cleaned  out.  either  by  compressed  air  or 
kerosene.  The  grease  in  grease  boxes  should  be  taken  out  and 
put  in  the  gear  case,  and  grease  box  thoroughly  cleaned.  Hrush 
holders  should  be  taken  out.  thoroughly  inspected  and  cleaned. 
At  this  time  you  have  the  best  opportunity  for  truck  inspection. 

To  prolong  the  life  of  an  equipment  and  to  reduce  the  number 
of  crippled  cars,  new  fields  and  newly  wound  armatures  should 
be  put  in  motors  by  themselves. 

I  have  found  that  overhauling  'lone  with  a  car  standing  over 
the  pits,  with  the  bottom  half  o(  motor  dropped,  does  not  allow 
as  thorough  an  overhauling  as  is  necessary  to  keep  the  motor 
equipment  in  perfect  shape,  besides  licmg  up  the  car  body  while 
the  work  is  being  done. 

In  the  matter  of  general  inspection  a  car  started  out,  say.  today 
in  perfect  order,  can  run  safely  for  several  days  without  it  being 
necessary  to  inspect  it.  with  the  exception  of  cars  run  at  high 
speed  on  suburban  and  interurban  lines.  These  should  be  thor- 
oughly inspected  alter  each  day's  run. 

tn  this  connection,  to  inspect  from  twenty-five  to  thirty  cars  per 
day,  one  man  can  be  responsible  for  the  proper  inspection  of  all 
trolleys,  including  the  taking  out  and  replacing  of  any  defective 
poles,  wheels  or  springs  and  the  straightening  01  all  bent  poles. 
Another  man  should  be  responsible  for  the  proper  inspection  of 
all  circuits,  together  with  hood  switches,  fuse  boxes,  circuit 
l.rea'.ers  and  lightning  arresters  Another  should  give  Ms  wholi 
attention  to  controllers,  while  the  brakeman  and  his  assistant 
should  be  able  to  keep  all  brakes  in  good  shape  and  replace  all 
worn-out  shoes  This  arrangement  of  inspection  and  overhauling 
should  keep  the  truck  and  motor  equipment  in  good  shape,  if  the 
night  inspection  of  carbons,  grease  and  oil  boxes  be  done  after  an 
equally  thorough  system. 

At  a  car  house  operating  seventy-five  to  one  hundred  cars  three 
or  four  men  should  be  able  to  grease  motors,  inspect  brushes  and 
make  small  trolley  repairs.  I  recommend  doing  as  little  work  as 
possible  at  night  The  night  car  cleaning  should  be  limited  to 
sweeping  and  dusting  cars  and  cleaning  windows,  while  all  wash 
ing  should  be  done  during  the  day.  If  the  cars  arc  of  the  clo*rd 
type,  with  drop  sash,  the  space  under  the  seat  should  be  cleaned 
once  a  week 

My  experience  has  been  that  the  "  Car  Report"  system,  by 
which  the  conductor  on  housing  his  car  reports  it  in  good  shape, 
or  designates  some  portion  oi  the  equipment  111  bad  order,  is  a 
great  assistance  to  both  day  and  night  inspection  and  to  the  shop 
work  in  general. 

All  cars  should  be  taken  to  the  general  repair  shop  once  a  year 
and  the  body  thoroughly  repaired,  and  the  car  varnished  or  burnt 
off  and  painted  anew,  as  the  case  may  demand 

While  the  car  body  is  in  the  carpenter's  hands  the  truck  should 
be  run  out  and  gone  over  thoroughly.  In  case  it  is  a  built  up 
truck  all  rivet*  and  holts  should  be  carefully  inspected  and  re- 
newed, where  accessary.  The  brake  rigging  at  this  time  should 
be  taken  apart,  and  if  it  is  a  truck  with  brake  beams  working  111 
slides,  the  beams  should  have  what  we  call  "Dutchmen"  jumped 
into  the  ends,  to  bring  the  wearing  parts  back  to  their  original 
thickness,  as  the  beams  will  probably  have  worn  wedged  shaped. 
If  the  brake  beams  are  hung  by  links  these  should  be  renewed 
if  they  show  any  sign  of  wear. 

At  this  shop  should  he  concentrated  all  classes  of  repair  work. 
It  pays  all  railway  companies  operating  fifty  or  more  cars  to  make 
their  own  repairs  OH  electrical  apparatus,  including  the  making 
of  armature  coils  .md  renewing  oi  commutators  Regarding  the 
latter  we  find  that  the  dropped  forged  liars  make  the  best  Com- 
mutator*. Most  roads  will  find  it  cheaper  to  buy  the  ordinary 
repair  parts  to  i-ontrollcrs.  hood  switches,  etc  .  and  assemble 
them  themselves. 

I  would  advise  that  car  body  repairs— painting,  rewinding  arma- 
tures, making  commutators,  armature  and  field  coils— be  made 
by  piece  work.  If  good  inspection  is  provided  and  the  prices 
honestly  matched,  both  the  company  and  its  employees  are 
g  liners  by  this  method. 

There  are  two  more  things  which  I  think  very  essential  to  the 
1  i-onomiea!  maintenance  of  cai  equipment:  First,  that  all  material 
of  any  consequence  be  bought  by  specification,  subjected  to  a 
rigid  chemical  and  physical  test  Second,  that  the  employee  who 
operates  the  equipments  be  properly  instructed  and  schooled  in 
handling  them. 
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The  Track  Construction 


of  Suburban  And 
Electric  Railways* 


Wc  have  two  Systems  of  suburban  and  intcrurban  electric  rail- 
ways now  in  operation — the  one  constructed  upon  the  public  high- 
way, and  the  other  through  private  property,  each  has  its  advan- 
tage* and  disadvantages.  The  adoption  ot  each  depends  largely 
upon  local  condtions. 

In  locating  and  building  a  railroad,  be  it  steam  or  electric,  it  is 
not  only  the  engineer's  province  to  give  the  investor  the  best  for 
the  least  money,  but  he  must  also  think  of  the  manager,  and  con- 
sider fully  the  safety  and  economy  of  operation  and  maintenance. 

In  the  public  highway  system  the  engineer  starts  out  to  build 
a  railway  under  the  supervision  of  not  only  his  own  employer 
and  the  local  civic  authorities,  but  also  of  every  resident  along  its 
route,  and  in  a  short  time  he  runs  up  against  a  mass  of  grievances 
in  number  almost  as  great  as  the  number  of  residents.  If  he  is  not 
a  successful  diplomat  he  finds  himself  trying  to  build  a  sectional 
railway,  differing  radically  in  many  parts  from  his  original  well- 
thought  out  plans,  or  else  he  encounters  the  broken  link  in  his 
system  with  exasperating  delays  in  the  courts  or  in  attempts  to 
effect  compromise  before  he  secures  a  completed  roadway;  but 
wc  had  better  start  to  build  our  road  and  leave  these  generalities 
to  the  manager. 

A  preliminary  survey  of  the  highway  is  necessary,  to  get  a 
proper  conception  of  the  grades  and  alignment,  and  in  projecting 
a  location  on  this  information  it  is  frequently  advisable  to  make 
many  minor  changes  in  the  original  roadway  in  order  to  avoid 
many  small  "kinks"  in  surface  and  line,  and  by  judicious  man- 
agement with  the  local  authorities  this  can  be  frequently  ac- 
complished. These  changes  may  slightly  increase  the  first  cost 
of  construction,  but  are  justifiable. 

Tn  the  construction  of  a  railway  through  private  property  much 
more  judgment  is  required  of  an  engineer  than  is  necessary  in 
building  one  upon  the  fixed  line  of  a  public  highway,  and  more 
time  should  he  accorded  him  in  making  a  location  than  is  gen- 
erally given,  principally  for  the  reason  that  aiter  the  rights  of 
way  have  been  secured  it  is  very  difficult  to  make  such  revisions 
as  subsequent  developments  may  require  or  make  desirable 

In  securing  rights  of  way  care  should  hi'  taken  that  a  width  is 
adopted  which  will  not  only  protect  your  roadbed  but  also  afford 
Sufficient  material  for  future  repairs. 

In  the  selection  of  a  general  Toute  by  the  projectors  of  a  road 
is  where  the  engineer  oiten  encounters  his  greatest  drawback 
to  making  a  good  location.  The  practice  of  the  investor,  as  a 
rule,  is  to  seek  the  poorest  land  on  a  farm  for  his  railroad,  at  the 
sacrifice  of  his  roadbed,  under  the  impression  that  it  cheapens  the 
cost  of  the  right  of  way.  whereas  my  experience  has  been  that  the 
land  occupied  by  a  railroad  is.  in  the  eyes  of  the  average  farmer, 
"the  best  on  the  t'arm."  his  price  being  fixed  on  this  basis,  and 
very  ot'ten  where  money  may  be  saved  on  lai  d  damages,  it  en- 
tails much  additional  cost  in  the  construction  and  future  operation 
and  maim,  nance  of  the  road. 

In  making  a  location  it  is  advisable  to  keep  away  from  bottom 
lands  in  the  vicinity  of  long,  tortuous  water  courses  and  territory 
of  rapid  water  sheds,  as  in  such  localities  you  find  that  it  is  ncces- 
«ary  to  erect  many  bridges,  that  material  ior  embankments  is 
very  scarce,  and  that  the  roadbed,  especially  light  embankments, 
will  be  in  constant  danger  of  wash  from  high  water  and  sudden 
downpours  of  rain,  forming  rapid  and  uncontrollable  floods. 

Another  thing  to  be  avoided,  wherever  practicable,  is  a  sharp 
curve  in  or  at  the  foot  of  a  heavy  descending  grade.  This  combi- 
nation is  the  fruitful  source  of  many  accidents,  as  is  so  frequently 
attested  by  newspaper  accounts  of  accidents  caused  by  runaway 
cars. 

Long,  straight  lines  or  tangents  are  with  many  the  great 
desideratum,  and  frequently  to  gain  this  end  sharp  curves  are 
resorted  to.  whereas  by  the  introduction  of  some  additional 
lighter  ones  those  with  very  short  radii  might  often  he  avoided, 
and  when  the  factor  of  Safety,  together  with  the  wear  and  tear  of 
roadhed  and  rolling  stock  arc  considered,  relative  economy  re- 
sults. The  same  rule  applies  to  heavy  grades,  which  should  be 
avoided  wherever  practicable.  It  is  much  better  to  spend  a  little 
more  money  once  to  make  the  cuts  a  few  feet  deeper  and  the 
hanks  a  few  feet  higher,  than  to  be  constantly  spending  it  for 
additional  power  to  climb  excessive  grades.  In  general,  simply 
because  electric  cars  can  be  operated  around  sharper  curves  and 
over  heavier  grades  than  steam  cars  docs  not  imply  that  these 
are  desirable  things  to  have  in  an  electric  railway. 

In  constructing  the  roadhed,  the  cuts  should  be  made  wide 
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enough,  say  a  minimum  of  IS  ft.,  to  admit  of  a  ditch  along 
side  of  the  track,  to  keep  water  from  the  ends  of  the  ties. 

The  embankments  should  be  of  sufficient  width  to  support  the 
ballast  under  the  ties  and  leave  room  beyond,  on  either  side,  for 
examining  or  "jacking  up"  a  car,  should  the  running  gear  or 
machinery  become  disabled  while  running  on  the  same;  a  mini- 
mum width  of  13  ft.  should  be  maintained  upon  all  embankments. 
The  slopes  of  both  cuts  and  embankments  should  be  made  suf- 
ficiently flat  to  resist  the  erosive  effects  of  the  elements. 

Should  it  be  necessary  to  construct  an  embankment  through 
mat  shy  ground  that  cannot  be  drained  it  will  pay  to  make  it  of 
stone,  if  available,  but,  if  this  cannot  be  had,  the  next  best  plan  is 
to  cover  the  ground  to  the  full  width  of  the  embankment,  includ- 
ing the  slopes,  with  a  thick  mattress  of  brush  and  build  the  em- 
bankment upon  it:  this  will  force  the  water  out  of  the  ground  and 
secure  a  firm  foundation. 

In  bridge  work  the  masonry  should  be  put  up  in  a  substantial 
manner,  not  necessarily  of  expensive  cut  work,  but  with  an  eye 
to  solidity.  Especial  care  should  be  taken  to  make  the 
tmris  broad  enough  to  sustain  the  load  to  be  carried,  ai 
enough  to  resist  the  action  of  frost  and  of  abrasion  or  under- 
mining by  the  periodical  visitations  of  continuous  high  water  and 
sudden  floods.  Should  quicksand  be  encountered  in  foundations 
it  is  best  to  bridge  the  same  with  a  cement  concrete  floor;  in  fact. 
I  prefer  making  all  foundations  of  concrete,  giving  ample  time  for 
the  cement  to  set  and  harden  before  building  upon  it.  In  the 
point  of  durability  stone  or  concrete  arches,  steel  or  iron  super- 
structure and  wooden  construction  rank  in  the  order  named,  the 
use  of  either  depending  largely  upon  local  conditions  and  the 
amount  of  available  funds. 

Cast-iron  pipe  drains  can  often  be  used  to  advantage  and  with 
economy,  but  when  you  have  decided  upon  the  sire  of  pipe  to  use 
at  any  point,  don't  fail  to  put  one  in  of  double  its  capacity,  and 
under  no  circumstances  use  any  of  less  than  12-in.  diameter. 

A  thorough  system  of  drainage  should  be  adopted  for  all  road- 
lads,  not  one  which  will  concentrate  the  water  upon  your  right  of 
way  and  carry  it  along  for  an  indefinite  distance,  as  is  often  don? 
in  borrowing  material  for  embankments  out  of  ditches  along  an  1 
against  its  sides,  but  such  a  system  as  will  provide  ample  open- 
ings at  frequent  intervals  to  carry  across,  if  necessary,  and  away 
from  the  roadbed,  all  water  wherever  intercepted  before  it  ic- 
cumulates  into  large  destructive  volumes.  All  roadbeds  should 
be  so  constructed  as  to  admit  of  placing  of  6  ins.  of  clean  gravel 
or  broken  stone  ballast  under  the  tics  for  the  promotion  of  sub- 
drainage  and  for  tamping  the  ties  to  a  firm  and  elastic  bearing, 
from  the  ends  to  about  10  ins.  or  12  ins.  inside  the  tail  bearings, 
the  middle  of  the  tie  repairing  untamped. 

The  lies  should  be  placed  J  ft,  apart  between  centers;  they 
should  have  a  top  and  bottom  face  of  K  ins  ,  a  depth  or  thickness 
of  6  ins  .  and  be  not  less  than  7  ft.,  preferably  8  it,  long.  They 
should  be  made  of  sound  white  or  rock  oak  timber,  if  it  is  avail- 
able, on  account  of  its  wearing  qualities  and  its  tenacity  in  holding 
spikes,  but  other  woods,  such  as  white  chestnut  or  spruce  pin'-, 
if  seasoned,  must  be  substituted  when  the  white  oak  cannot  be 
obtained.  The  rails  should  be  of  a  weight  corresponding  to  the 
rolling  stock  and  service  required,  but  no  mistake  has  ever  been 
made  in  using  a  too  heavy  rail.  The  weight  of  new  rolling  stock, 
according  to  present  practice,  never  lessens  after  a  road  has  been 
put  in  operation,  and  it  is  very  difficult  to  keep  a  track  in  even 
fail  surface  or  line  when  the  rails  begin  to  depress  between  ths- 
tie  bearings. 

The  joints  of  rails  should  be  made  as  strong  as  possible,  splice 
plates,  called  "the  continuous  rail  joint,"  giving  the  most  rigid 
construction.  The  joints  proper,  or  the  ends  oi  the  rails,  should 
come  between  ties,  with  good  tie  bearings  under  the  ends  oi  the 

splice  plates. 

The  raits  should  be  laid  with  broken  and  not  even  or  opposite 
joints  to  prevent  the  double  hammer  on  the  joint  tics,  which  the 
Kilter  method  produces,  and  which,  in  lime,  gives  a  slight  down- 
ward bend  to  the  end  of  each  rail  that  can  never  be  removed; 
hence,  rough  riding. 

I  know  engineers  and  managers  frequently  disagree  upon  th: 
policy  of  '"even"  or  "broken"  joints,  but  I  am  willing  to  take  my 
own  experience  with  stt-am  road  work  and  that  of  old  track  re 
p.iirsmen  to  back  up  my  position  on  this  point,  whether  a  T  or 
girder  rail  is  used.  "Special  work"  should  be  the  best  obtainable, 
long  radii  being  always  used  on  the  switch  ends  in  preference  to 
the  quirk,  icrk-y.  short  leads  anil  points  one  often  sees,  and  the 
lu  s)  efforts  should  be  put  forth  in  securing  dry  and  uniformly  firm 
beds  throughout  the  full  length  of  the  frog  and  switch  pieces  to 
eliminate  as  much  as  possible  the  tendency  to  wear  out  in  spots. 

In  order  to  maintain  the  proper  gage  in  the  girder  rail  con- 
struction, the  rails  should  be  braced  at  about  every  fourth  tie  with 
the  outside  "pressed  «eel  braces;"  the  reason  for  my  preferring 
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this  kind  being  that  the  weight  of  the  car  on  the  rail  assists  the 
brace  in  doing  its  work,  there  is  no  obstruction  in  the  track  to 
interfere  with  paving  and  there  are  no  screw  threads  to  rust  out 
or  nuts  to  become  loosened  as  with  the  tie-rod. 

Concealed  joint  bonding  I  consider  the  best  for  a  track  and  the 
least  liable  to  be  loosened  by  vibration  or  careless  interference 
by  trackmen  at  their  ordinary  repair  work,  as  well  as  affording 
protection  against  robbery,  yet  the  utmost  care  should  be  exer- 
cised to  secure  a  clean  and  full  contact  in  the  barrel  of  the  hole 
in  (he  rail,  and  such  bond  should  be  selected  as  would  best  pro- 
duce this  result.  Rivetting  or  bolting  against  the  face  of  the  web 
sill  retain  contact  about  as  long  as  it  takes  to  attach  the  bond,  .'or 
vibration  will  very  soon  cause  the  harder  metal  to  compress  the 
softer,  and  thereby  destroy  the  contact.  Cms?  bonding  and  bond- 
ing around  special  work  should  he  as  carefully  done  as  the  joint 
bonding  using  well-tinned  copper  for  the  purpose,  and  the  lines  01 
wire  should  be  carried  down  and  buried  in  the  sub-grade  to  protect 
them  against  the  midnight  prowler  and  careless  repairsmen;  but 
tins  work  belongs  rather  to  the  electrical  than  the  civil  engineer, 
and  I'll  turn  the  subject  over  to  him. 

At  road  crossings,  excepting  those  with  long  skews,  I  would 
dispense  with  the  use  of  wood  or  plank,  substituting  a  length  of 
rail  on  the  inside  of  each  running  rail,  to  form  a  groove  for  the 
wheel  flange,  and  packing  the  space  inside  and  outside  the  track 
with  broken  stone,  covered  with  screenings,  or,  if  this  cannot  be 
obtained,  with  gravel  and  sand. 

On  all  curves  of  less  than  500  ft.  radius,  I  would  recommend, 
lor  safety,  the  use  in  T-rail  work  of  a  guard  rail  along  the  inner 
fanning  rail,  and  bolted  to  it  in  like  manner  to  the*  guard  rail  of 
3  spring  frog:  this  will  give  the  assistance  of  the  weight  of  the 
car  on  the  running  rail  to  hold  the  guard  in  place  instead  t.f 
depending  entirely  on  spikes  for  that  purpose.  Grooved  rath 
should  be  used  in  girder  work  under  similar  conditions. 

Tin-  otttcr  rail  of  curves  should  be  given  sufficient  elevation  to 
overcome  the  centrifugal  force  generated  by  the  highest  rate  of 
■peed  which  the  cars  are  capable  of  de\ eloping,  in  order  to  pro- 
tect the  passengers  as  well  as  the  company  against  the  careless 
or  indifferent  motorman,  who  tries  to  make  up  Inst  time  without 
consideration  for  possible  consequences,  yet.  there  may  be  un- 
avoidable parts  of  the  roadbed  where  "slowing  up"  is  essential 
to  good  running,  and  managers  should  never  be  lenient  with  dis- 
ciplinc  in  dealing  with  a  motorman  who  disregards  instructions 
covering  such  points. 

After  the  track  is  laid,  tamped  and  surfaced,  the  space  between 
the  ties,  to  the  top  of  the  same,  should  be  filled  with  broken 
stone,  gravel  or  sand,  materials  which  retain  the  least  moisture, 
to  hold  the  track  in  rigid  position  and  prevent  the  shifting  about 
which  always  results  when  this  space  is  left  open. 

For  safety,  all  private  rights  of  way  through  pasture  lands 
should  be  fenced,  and  cattle  guards  should  be  placed  at  all  road 
crossings,  even  though  they  are  not  absolutely  effective,  in  order 
to  reduce  to  a  minimum  the  danger  from  roving  cattle,  particu- 
larly on  high-speed  roads 

The  proper  section  of  rail  to  use  where  no  paving  is  t"  be  done 
is  unquestionably  the  T.  but  in  cities  and  towns  where  much 
wagon  travel  parallel  to  the  track  is  encountered,  and  where  spe- 
cial work  is  necessary  in  a  wagon  road,  it  is  essential  to  use  the 
girder,  and  this  should  be  deep  enough  to  dispense  with  the  use 
of  chairs  wherever  possible. 

All  tracks  in  cities  should  be  paved  inside  and  outside  the  rails 
to  the  limits  of  the  ties,  and  this  paving  should  consist  of  a 
material  and  be  so  shaped  as  to  shed  water  as  rapid!,  as  possible, 
In  prevent  it  seeping  through  to  the  ties. 

To  insure  this  result  it  is  best  to  cover  the  bed  and  ties  with 
a  cement  concrete  base,  tamped  in  well  against  the  web  of  th; 
rails,  which  will  not  only  keep  the  moisture  from  the  ties  but  also, 
by  giving  a  uniform  and  firm  foundation  lo  the  paving  surface, 
materially  prolong  the  life  of  the  whole  roadway.  If  good  material 
and  workmanship  have  been  put  into  the  track,  and  it  has  been 
properly  ballasted,  the  most  improved  and  lasting  pavement  is. 
with  time  consideration,  the  most  economical  to  lay. 

With  the  "Right  of  Fminent  Domain"  accorded  the  steam  mad 
'•  barter,  which  should  also  be  extended  at  least  to  the  interurban 
electric  road,  it  is  possible  to  build  an  electric  road  capable  >f 
I'cing  operated  safely  and  successfully  at  any  rate  of  speed  to 
which  the  electric  system  of  thc^future  may  be  developed. 

It  has  become  necessary  for  the  Northern  Ohio  Traction  Com 
any  to  announce,  through  the  newspapers,  that  it  will  not  be 
blown  from  the  heads  of  passengers  while 
laim  agent  of  the  company  has  recentlv  re- 
ceived several  demands  for  new  hats  from  people  who  claim  to 
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Several  supply  house*  and  manufacturers  were  represented 
with  exhibits  at  the  Caldwell  convention,  although  no  organized 
effort  was  made  to  present  an  elaborate  display  of  railway  ap- 
paratus. The  following  is  a  list  of  some  of  the  companies  ex- 
hibiting: 

The  Consolidated  Car  Heating  Company,  oi  Albany,  exhibited 
a  car  heater,  in  charge  of  P.  C.  Green  and  C.  S.  Hawlcy. 

The  General  Electric  Company's  exhibit  comprised  line  material 
and  overhead  supplies.  It  was  represented  by  F.  H  Gale,  J.  G. 
Mahoney  and  W.  R.  Parly,  of  the  New  York  office,  and  W.  G. 
("airy,  of  Schenectady. 

IK) wood  Bros.  &  Wakefield  had  a  car  seat  on  exhibition,  in 
charge  of  Bcftrati  Berry. 

II.  K.  Doolittte.  oi  Watertown.  exhibited  bis  patented  car  win- 
dow, which  can  be  taken  out  and  replaced  without  taking  apart 
the  sash. 

The  Brady  Brass  Company,  represented  by  Daniel  Brady,  Fred 
C.  Cameron  and  C.  P.  King,  showed  a  line  of  motor  bearings,  car 
bearings  and  trolley  wheels. 

The  Continuous  Rail  Joint  of  America  was  represented  by 
William  C.  Chapman,  who  showed  a  joint  illustrating  the  com- 
pany's product. 

The  Ohmer  Car  Register  Company,  of  Dayton,  had  on  exhi- 
bition a  cash  register.  William  F.  Briedenbach  was  present  in  the 
interests  of  this  company, 

The  Detroit  Trolley  &  Manufacturing  Company's  exhibit  com- 
prised a  ball-bearing  trolley  base,  in  charge  of  W.  L.  McDonald. 

Harold  P.  Brown  was  represented  by  J.  Maxwell  Coots,  who 
exhibited  the  flexible  copper  bond. 

The  Gold  Car  Heating  Sc  l  ighting  Company  displayed  heaters 
and  switches.   The  exhibit  was  in  charge  of  J.  G.  Schmidt. 

The  Hale  &  Kilbttrn  Company  showed  sample  plush  and  rattan 
seals.   S.  A.  Walker  represented  the  company. 

The  Atlas  Railway  &  Supply  Company  showed  rail  joints.  J. 
G  M0.Mich.1el  was  in  charge  of  the  exhibit, 

R.  W.  Conant.  of  Cambridge.  Mass..  had  new  motor-testing 
and  bond  testing  instruments.  The  motor  tester  is  a  very  simple 
device,  with  which  no  disconnecting  of  motors  is  necessary  for 
use.  If  any  portion  of  the  field  is  short-circuited  the  instrument 
will  detect  and  locate  it.  so  that  it  is  necessary  to  remove  only 
the  damaged  spool.  The  bond  tester  can  be  operated  by  one  man. 
is  portable  and  self  contained,  with  no  delicate  moving  parts  to 
get  out  of  order. 


Merger  at  SprinefieW,  III. 

The  proposed  plan  of  organization  of  the  Springfield  &  Central 
Illinois  Railway  Company,  incorporated  in  Illinois  two  weeks 
ago.  is  announced.  The  company  was  formed  with  power  to  ac- 
quire and  operate  the  Springfield  Consolidated  Street  Railway 
and  to  construct  and  operate  lines  of  suburban  railways  radiating 
from  that  city  The  company  is  to  be  capitalized  at  Si. 500.000. 
The  outstanding  bon  Is  of  tin-  Springfield  Company  to  be  assumed 
amount  to  $750,000.  There  is  to  be  a  new  issue  of  5  per  cent  bonds 
amounting  to  Sj.250.roo.  Seven  hundred  and  fifty  thousand  dol- 
lars oi  the  proceeds  oi  the  bonds  and  stock  are  to  1m-  held  by  the 
trustee  lor  the  purpose  of  retiring  the  Springfield  Company's 
bonds.  To  acquire  the  Springfield  stock.  $s'u.5no  will  be  spent. 
To  build  and  equip  new  lines  and  purchase  additional  equipment 
and  make  improvements.  Sooo.coo  will  be  necessary.  In  the  treas- 
ury. $.1.1? .500  will  be  utained. 

 ♦♦♦  

Reports  of  Consolidation  in  Michigan 

It  is  reported  in  Detroit  thai  plans  are  being  arranged  for  con- 
solidating all  the  electric  railways  in  the  lower  peninsula  of  Mich- 
igan, excepting  the  Detroit  United  Railway,  the  Toledo  /fc  Mon- 
roe Railway  and  the  road  now  under  construction  from  Monroe 
to  Detroit  by  the  Black-Mu!key  interests.  The  roads  to  be  taken 
over,  it  is  said,  are  the  Detroit.  Ypsilanti,  Ann  Arbor  &  Jackson 
Railway,  the  Grand  Rapids,  Grand  Haven  &  Muskegon  Railway, 
the  Holland  &  Lake  Michigan  Railway,  the  Battle  Creek  St  Kala- 
111.1/00  Railway,  the  city  lines  of  Grand  Rapids,  Lansing  and  Ann 
Arbor,  the  city  lines  in  Saginaw  and  Bay  City  and  the  interurban 
between  the  two  cities.  J.  D  Hawks  and  S.  F.  Angus,  of  the 
Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson  Railway,  who  have  in 
the  past  so  stoutly  refused  to  consider  offers  for  the  purchase  of 
this  road,  arc  said  to  be  interested  in  perfecting  the  consolidation, 
and  a  prominent  New  York  banking  house  is  said  to  be  asso- 
ciated with  them. 
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Strike  on  the  Hudson  Valley  Railroad 

The  first  Hudson  Valley  trolley  car  to  reach  BalUtoti  from  the 
north  in  seventeen  days  arrived  on  the  afternoon  of  Sept-  IS  On 
the  same  day  cars  were  sent  out  on  several  divisions,  all  will 
guarded,  hut  there  was  no  trouble,  and  it  is  thought  that  the  strike 
will  soon  collapse. 

More  than  the  usual  amount  ol  interest  has  been  taken  in  this 
strike  owing  to  the  recent  convention  at  CsJdwall  of  the  New  York 
State  Street  Railway  Association  Several  misleading  paragraphs 
as  to  the  causes  which  lead  to  the  abandonment  of  the  work  by 
the  employee*  of  the  company  last  month  have  been  published  in 
the  New  York  daily  papers  and  elsewhere,  and  it  may  not  be  gen- 
erally known  that  the  cau»e  of  the  strike  was  the  discharge  of  two 
employees  who  had  occasioned  accidents  and  was  not  due  to  a 
dispute  as  to  wages.  Thoroughly  to  understand  the  situation  it 
should  be  said  that  on  May  16.  1902.  the  company  entered  into  a 
written  agreement  with  its  employees,  of  which  the  following  is  a 
ropy: 

MMIQHAKDA  OF  AGKHtMkNT.  made  this  Pith  day  ol  May.  in  ike  ye»r 
one  tlousan.l  n  ne  hundred  and  two.  between  the  Hudson  Valley  Railway 
Company,  of  (liens  Kalis.  Warren  County,  New  York,  parly  <>t  the  first  part, 
and  (lie  Amalgamated  Association  of  J-trcet  Railway  Employees  of  Amenta. 
Division  133.  located  at  Fort  Edward.  New  if  of*,  parly  of  the  second  pari 

WITNESSETH  .-—See.  t.  The  panjr  of  the  first  part,  through  its  properly 
accredited  officers  will  continually  treat  wnh  the  employees  of  Division  HI, 
of  the  Amalgatrtrd  Association  i.i  S.rcet  Rai'way  Kmplnyces  ol  America,  of 
Fort  Edward.  N.  Y..  through  their  property  accredited  officers. 

See.  2.  Any  man  who  may  he  suspended  or  discharged  shall  be  entitled  to 
appeal  from  the  Genera!  Manager  tn  ihe  Executive  Committee  ol  the  Com- 
pany, and  to  have  a  hearing  by  that  Committee,  and  all  *u»prn»i..ns  o«  di» 
missals  shall  be  subject  to  reversal  by  the  Executive  Committee  of  the  Com- 
pany. 

See.  J.  Che  party  of  ihe  first  part  will  pay  all  employees  for  lost  tins* 
when  they  have  been  suspended  by  an  officer  or  appointee  ol  the  Company 
and  are  reinstated. 

Sec.  4.  All  conductors  and  motormen  shall  be  members  ol  Division  l.tj.  ol 
the  Amalgamated  Association  ol  Street  Railway  Employer*  of  America,  of 
Fort  Kdward.  N.  Y. 

See.  If.  The  party  of  ihe  first  part  hereby  agrees  to  pay  all  conductors  and 
motormen  who  liave  not  worked  conseeutiyely  for  the  Company  two  y'ir«  or 
over  111  cents  per  hour;  all  conductors  or  motormen  who  have  worked  for  the 
Company  two  years  or  more  consecutively.  1SH  cent*  per  hour.  To  lias* 
amount  conductors  and  motormen  who  run  interurban  passenger  cars  are  10 
be  paid  in  addition  to  the  above  wages  25  cents  per  day  for  inspecting  Acta 
ears  befote  they  are  taken  out  on  Ihe  road  to  insure  their  being  in  proper 
condition  in  all  respects,  extrpt  in  the  case  of  such  conductors  and  motors*)**] 
as  are  paid  lSt£  cents  per  hour,  and  in  each  instance  IT,  cents  tier  day  shall 
he  added  to  the  wages  of  such  employee*.  Engineer*,  pitmen  and  steam 
filters  10  have  10  cents  per  day  in  escess  of  prevent  wages  Rla,  ksmlths  $1  HS 
per  day.  Firemen  I*  cents  per  hour.  Battery  men  16  cents  per  hour.  Ma- 
chinists a  cents  per  hour.  Rarn  *s*l  and  pitmen's  helpers  It  cents  gag 
hour.  laborers  IS  cents  per  hour.  All  time  on  ear*  to  be  paid  for  whril.cr 
cars  are  moving  or  not. 

Sec.  i.  All  regular  or  dsv  trips  shall  he  ten  hour*,  as  near  a*  possible.  *.,id 
ten  hours  to  be  worked  with'n  twelve  consecutive  hour-,  if  practical.  Runs 
6  and  7  on  the  lilcns  Falls  Division  to  he  na.le  day  runs.  The  oldest  men  on 
all  divisions  to  have  the  preference  ol  r*ns  All  timetables  shall  be  posted 
a  reasonable  length  of  time  before  taking  effect. 

Sec.  7.  The  party  of  ihe  second  part  agrees  that  in  consideration  of  the 
several  agreements  herein  contained  to  be  performed  by  Ihe  Company  that 
the  members  of  said  Division  will  discharge  their  respective  duties  in  an 
rfheient,  faithful  and  skillful  manner  until  Inly  1.  lfart.  at  the  scale  of  wages 
above  enumerated,  said  scale  of  wages  to  take  effect  tune  1.  \¥Y2. 

Sre,  8.  No  employee  shall  -e  dismissed  upon  the  utisupjiorted  testimony  of 
one  inspector. 

In  witness  wbereol.  the  parties  hereto  have  hereunto  set  their  hands  and 
seals  ihe  day  and  year  first  above  written. 

Hudson  Valley  Railway  Company, 
By  Addison  B.  Colvin,  President. 

Witness.  II.  E  Smith. 

Amalgamated  Association  of  Stieet  Railway  FnijiVvcc*  nf  Amcrisa. 

Division  t.12.  of  Fort  Fdward.  N.  Y. 

By  D.  It.  Hall.  President. 

Witness.  W.  W.  Brown. 

It  should  also  be  stated  that  since  \pnl  Xi  ■  i  this  year  the  com- 
pany  has  had  a  number  of  unfortunate  accidents  on  its  lines,  In 
these  accidents  live  person*  have  been  killed,  s  me  ten  or  twelve 
limbs  have  been  broken,  about  seventy  people  have  Suffered  vari- 
ous injuries  from  br  ikrn  ribs  to  broken  backs  in  addition  to  the 
limbs  above  mentioned,  and  twenty  cars  have  been  smashed  The 
company  has  already  paid  about  $i  j.ouu  in  damage  claims.  «nits  arc 
pending  against  it  for  upward  of  $ioru«Ki  and  about  twice  as  much 
as  that  has  been  threatened. 

With  this  condition  of  affairs  the  hoard  of  directors  of  the  com 
pany,  believing  that  somclhilig  should  be  done  tn  protect  the  lives 
of  the  public  traveling  upon  its  cars,  as  well  as  its  property,  after 
considerable  investigation  employed  F.  A    ftntitrllc  as  general 
superintendent.   Mr  Boutcllc,  at  ihe  time  of  his  appointment,  had 


been  in  charge  of  the  train  despatching  of  the  Susquehanna  di- 
vision of  the  IMawarc  &  Hudson  Railroad  Company  for  the  past 
sixteen  years  and  trainmaster  for  two  years,  and  his  record  ior 
safe  and  conservative  management  and  avoidance  oi  accidents 
was  his  chief  recommendation.  Mr.  Boutelle  was  employed  to 
have  exclusive  charge  of  the  operation  of  cars  and  the  men  en- 
gaged in  their  movement. 

Various  complaints  had  been  made  by  the  men  as  to  dismissals 
prior  to  Mr.  Houtclle's  incumbency.  On  Aug.  16  Mr.  Boutell' 
and  a  committee  of  the  motormen  and  conductors  went  over  the 
entire  list  oi  grievances  they  had  and  adjusted  the  whole  matter 
up  to  date.  Among  the  things  which  Mr.  Boutelle  did  at  the  re- 
quest of  the  men  was  to  put  back  into  the  service  oi  ihe  company 
a  motorman  named  Fulton  who  had  been  previou-iy  discharged 
for  the  negligent  running  of  his  car.  On  this  date  it  was  stated 
by  the  men  that  all  grievances  had  been  satisfactorily  adjusted. 

On  Aug  21  this  same  motorman,  Harry  Fulton,  was  the  can*i 
ol  a  collision  which  occurred  on  Lincoln  Avenue,  near  Hamilton 
Street,  in  the  village  of  Saratoga  Springs,  and  after  a  written  re- 
port had  been  made  to  Mr.  Boutelle  by  Motorman  Fulton  and  the 
inspectors,  conductors  and  passengers  on  both  cars  Mr.  Boutelle 
discharged  Fulton,  sending  him  the  following  notice: 

Glen*  Fall*.  N.  Y..  Aug.  ».  19ft! 
Harry  Fulton.  Esq  ,  Saratoga  Springs,  N.  V. 

Dear  Sir:— My  conclusion!  in  the  matter  ol  the  colliaion  at  Saratoga,  on  the 
;'!s|  of  August,  are  thai  sou  were  guilty  ol  inexcusable  eauelenr.e,*  on  that 
orcasion.  and  are  alone  at  fault  for  the  accident-  You  are,  therefore,  advised 
that  your  services  are  no  longer  required. 

F.  A.  BOl'TELLE.  Superintendent 

I  >n  the  same  day,  Aug.  11,  a  collision  occurred  at  a  place  called 
Smith's  Crossing,  south  of  Fort  Edward,  in  which  an  express  car 
operated  by  Howard  Osgood  as  motorman,  running  as  second 
section,  ran  into  the  rear  end  of  a  passenger  car.  Mr.  Boutelle 
investigated  this  accident,  taking  the  written  statements  of  the 
passengers  and  employees  on  the  car.  as  well  as  personally  ex 
aniining  Mr.  Osgood  and  hearing  hi*  explanation  of  the  cause  ol 
the  collision,  and  believing  that  his  conduct  was  grossly  negligent 
Mr.  Boutelle  discharged  Motorman  Osgood,  sending  him  the  fol- 
lowing communication: 

Clens  Falls,  N.  Y..  Aug.  B,  190! 

Howard  Osgood.  Esq ,  Stillwater.  M.  Y. 

Dear  Sir:-  After  careful  inquiry  into  Ihe  circumstance-  of  the  collision  at 
Smith's  Crossing,  on  the  list  Inst..  I  am  convinced  that  you  were  ajuilty  s4 
gross  carelessness  in  following  the  regular  car  too  close  in  approaching  the 
crossing  wlirrr  the  fit-l  section  might  be  eapected  to  stop  without  having  your 
car  under  control  Ihe  point  at  which  the  accident  occurred  I  consider  one 
where  Ihe  greatest  care  should  have  been  observed,  and  I  can  find  no  excuse 
for  exercising  clemency  in  this  ease-  You  are.  therefore,  adviaed  thai  your 
services  are  no  longer  required 

F  A.  BOtTELLE,  Superintendent. 

f  )n  Aug  2R  1902.  a  committee  of  the  motormen  am-  conductors 
called  upon  Mr.  Boutelle  and  served  him  with  a  notice,  of  which 
ihe  following  is  a  copy: 

Division  132. 

Meeting  !•  sailed  10  order  and  Ihe  billowing  resolution  is  adopted: 
That  we,  as  a  Committee,  having  heard  out  brother*  state  their  grievance-, 
gttd  have  taken  a  vote,  decide  that 'they  were  discharged  without  cause,  and, 
sve.  as  a  committee,  supported  hv  our  brother  woikmen,  demand  that  our 
Brothers  Osgood  and  Fulton  he  reinstated  on  or  before  the  following  Friday, 
at  *  o'clock  p  m.  Said  reinstatement  to  he  in  their  old  positions  and  with 
their  former  badge*,  or  that  we  as  a  txidy.  as  one  man.  shall  refuse  ta 
operate  cars  on  any  division  of  the  Hudson  Valley  Railway  Company. 

•Signed)  M.  Frost.  1.,  Wihian.s.  William  Butrut.  E.  Bailey.  J.  Gorman.  D 
Sadler.  I..  Myers.  Leroy  Ve.le,  C  Murrty.  J.  Malin.  S  King.  W  Haync, 
C.eorge  Demoreat. 

To  this  Mr.  Boutelle  replied  as  follows: 

August  2*.  1902 

>l  I  Frost.  Pre-ident  Division  132.  Amalgamated  Association  of  Street 
Railway  Employees  of  America,  of  Fort  Edward.  Glens  Falls,  N.  Y. : 
Dear  Sit  -Confirming  my  statement  made  to  your  committee  this  morning, 
made  verbally  at  the  lime,  I  desire  to  say  that  1  regret  my  inability  to  see 
lost  and  sufficient  cause  foe  reversing  my  decision  In  the  eats*  of  Osgood  and 
Ftlllon,  discharged  by  me.  Alter  investigation  ol  their  offenses  it  i*  my 
honest  belief  that  the  Hudson  Valley  Railway  Company,  who  ha-  the  toe. 
ol  the  traveling  public  entrusted  to  their  sale  keeping,  cannot  afford  to  over 
look  the  serious  offenses  ol  these  former  employees.  The  argument  advanced 
by  your  committee  lhat  such  offenses  have  been  overlooked  in  the  past  has 
no  licaring  whatever  on  these  cases.  It  is  a  matter  ol  public  record  that 
serious  inexcusable  accidents  have  happened  on  the  line*  ol  this  Company  in 
the  past  few  months,  resulting  in  the  loss  of  life  and  great  expense.  It  is  to 
avert  a  recurrence  of  such  unfortunate  affairs  that  I  have  been  placed  in 
ihaihie  of  the  operation  ol  the  ears  of  this  Company  and  ihe  employees  opcral 
iog  -aid  cars,  'Ihis  decision,  a-  far  as  I  am  concerned,  is  final,  hut  is,  a*  you 
know,  suhfect  to  revision  by  the  Executive  Committee  of  this  Company  hv 
ynllf  appeal,  as  comm.  t  with  tlii'  company  provides. 

F.  A.  BOl'TELLE,  Suiierintendent 

The  employees  met  at  Mrchanicsville  Friday  evening.  Aug  20 
and  without  availing  themselves  of  the  privilege  given  by  the  con- 
tract jicrmitting  appeal  to  the  executive  committee,  which  wa> 
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called  to  their  attention  in  Mr.  Boutcllc'j  letter,  ordered  this 
strike. 

The  position  that  the  executive  officers  of  the  company  has 
taken  is  that  the  cars  must  be  operated  with  safety,  that  accidents 
and  collisions  must  be  stopped  and  the  rules  and  regulations  of 
the  company  providing  for  the  safely  and  convenience  of  the  pub 
he  enforced,  otherwise  it  would  be  much  better  that  cars  should 
not  be  run.    The  unfortunate  record  of  the  summer  is  most  ap- 


Sincc  the  strike  was  ordered  on  Saturday  morning,  Aug.  .*>. 
1902,  every  possible  effort  has  been  made  on  behalf  oi  the  com- 
pany to  reach  an  amicable  adjustment  of  the  difference!  between 
the  company  and  its  former  employees  continent  with  the  ques- 
tion of  public  safety  and  convenience.  Various  attempts  have 
been  made  by  the  men  to  get  away  from  the  cause  of  the  strike, 
as  enumerated  by  them  in  their  notice,  and  they  have  undertaken 
to  bring  in  and  make  an  issue  of  the  strike  the  question  of  wage* 
In  this  regard  the  company's  position  has  been  that  the  conlr.i.  t 
with  the  men  above  set  forth,  which  provided  in  detail  the  wavti  s 
to  be  paid  until  July  1.  1903,  and  which  provided  that  the  men 
should  work  "in  an  efficient,  faithful  and  skillful  manner"  until 
that  time,  controlled  that  question  and  it  was  not  open  for  dis- 
cussion or  argument.  It  is  true  that  .1  disagreement  arose  as  to 
the  payment  of  wages  of  firemen  under  the  agreement  oi  May  iti 
As  to  this,  during  the  progress  of  negotiations  the  company 
offered  to  arbitrate  the  question,  leaving  it  to  the  committee  of 
its  former  employees  who  had  adjusted  the  rate  of  wages  to  he 
paid  at  the  time  the  contract  was  entered  into,  and  finally  to  effect 
a  settlement  offered  to  waive  any  question  there  was  in  the  matter 
and  pay  the  rate  of  wages  to  the  firemen  which  they  h.nl  claimed 
was  due  them  under  the  contract  The  company,  as  a  last  step, 
offered  to  arbitrate  the  question  of  the  dismissal  of  Mr  Osgood, 
the  Fulton  case  having  been  abandoned  by  the  men.  but  this  was 
refused. 

As  will  be  seen,  there  is  no  question  at  is*uc  in  the  strike  as  to 
"union"  or  '  non-union"  or  as  to  the  wages  paid  any  of  the  former 
employees.  That  was  settled  by  the  written  agreement  of  May  t6 
and  was  as  binding  on  the  men  as  it  was  on  the  company,  The 
only  question  at  issue  and  upon  which  the  company  stand*  is  tin- 
right  to  enforce  discipline  and  operate  its  cars  in  such  a  manner 
as  to  avoid  accidents  and  protect  the  lives  of  the  public  riding  on 
its  cars  It  is  needless  to  say  that  in  this  it  should  have  the  active 
support  of  every  citizen  along  the  line 


Tot  of  300  H.  P.  Turbine  Dynamo 

Dean  &  Main,  the  well  known  mechanical  and  mill  engineers  of 
Boston,  at  the  request  of  the  Dc  Laval  Steam  Turbine  Company, 
of  New  York,  recently  made  some  tests  of  a  t<  si  brake  tip  Dc 
Laval  steam  turbine,  at  the  company's  factory  in  Trenton.  N  J 
In  view  of  the  great  interest  taken  at  present  in  the  subject  of 
turbines  some  results  of  the  test  arc  given  below. 

The  Dc  Laval  steam  turbine  was  described  in  the  STRUT  R AIL- 
WAT  Journal  for  Nov.  2.  1901,  ami.  as  will  1m-  remembered,  regula- 
tion of  speed  is  accomplished  by  a  throttling  valve  operated  by  a 
centrifugal  governor.  The  machine  tested  had  twelve  nozzles. 
Inn  seven  gavi  the  rated  capacitj  In  connection  wit  •  ec  Bomj 
of  steam  and  the  ability  to  throw  nozzles  into  and  out  of  action, 
i;  is  at  once  apparent  that  each  nozzle  performs  its  function  as 
perfectly  when  operating  alone  as  when  any  other  number  of  noz- 
zles is  in  operation,  For  this  reason  the  turbine  docs  not  change 
its  economy  of  steam  per  indicated  horsc-powcr,  ii  MCh  could  be 
determined,  as  does  a  reciprocating  engine.  The  principal  cause 
of  diminished  economy  with  lighter  lead-  than  the  rated  load  i<- 
the  fact  that  friction  is  constant  with  all  load*  At  overloads  there 
is  even  greater  economy  than  with  the  rated  h.ad  ior  the  reason- 
that  the  extra  nozzles  are  of  maximum  economy  and  the  friction 
losses  are  constant. 

The  turbine  rotates  very  rapidly,  and  the  speed  is  reduced  bj 
the  employment  of  a  spiral  spur  pinion  on  the  turbine  shut 
gearing  inir>  one  01  two  spiral  gears,  as  the  case  may  be.  depend 
ing  upon  whether  the  power  is  desired  on  one  or  two  shafts  The 
pinion  and  gears  are  both  double,  with  the  teeth  inclined  in  "O- 
posite  directions  so  thai  there  will  be  no  end  thrust  to  either  -halt 

The  power,  the  measurement  of  which  was  desired,  was  the 
brake-horse  power  of  the  turbine,  as  it  might  have  been  measured 
by  some  form  of  friction  hrake  simultaneously  applied  to  each 
shaft  on  which  the  electric  generators  were  secured,  For  this 
purpose  the  generators  might  have  been  ili-ronneeted  by  tin. ins 
of  a  flanged  coupling  in  each  shaft,  but  as  the  electrical  power  was 
nceded  for  operating  the  shop,  the  generators  were  used  and  their 
efficiencies  determined  for  each  load  carried  The  friction  of 
generators  was  determined  by  driving  them  as  motors  by  another 


generator.  Other  resistances  were  computed  by  well 
methods  and  under  the  actual  conditions  of  temperature,  speed 
and  output  Into  these  features  of  the  tests  this  report  does  nof 
enter,  as  the  steam  consumption  per  brake-horse  power  only  is 
desired.  The  compulations  ior  powers,  efficiencies  and  brake- 
liotse  powers  were  made  by  Messrs.  Stone  &  Webster,  of  Boston, 
and  by  the  De  Laval  electrical  engineer 

No  tests  were  made  to  ascertain  the  instantaneous  effect  in 
speed  of  change  of  load  or  to  see  how  quickly  the  normal  speed 
was  regained  after  a  change.  In  regard  to  the  permanent  effect 
of  change  of  load  on  speed,  this  can  best  be  observed  from  the 
data  given  in  the  tables  or  results  forther  on  The  speeds  and  loads 
are  here  tabulated  ior  convenience  with  percentages  of  variation 
of  load  and  speed  referred  to  these  with  eight  nozzles  in  operation. 
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By  comparing  the  results  of  the  tests  with  superheated  and 
Saturated  steam,  the  saving  by  the  use  of  the  former  can  be  deter- 
mined ior  the  particular  amount  of  superheating  existing.  As  the 
tables  show,  the  superheat  steadily  diminished  as  the  load  became 
lighter.  This  was  caused  by  the  fire  and  draft  being  very  light 
with  the  lighter  loads.  The  superheat  for  the  eight  nozzle  load 
averaged  84  degs,  F.,  while  that  for  the  five-nozzle  lejad  only 
averaged  16  degs  F.  There  is,  therefore,  scarcely  any  propriety  in 
making  a  comparison  ior  the  effect  of  supcKicat.  except  with  eight 
and  scvcn-nozzlc  loads. 
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In  all  of  the  statements  made  in  this  report  of  the  consumption 
of  superheated  steam,  the  actual  consumption  without  reduction  to 
dry  saturated  steam  as  a  standard  is  given.  This  is  customary, 
while  with  the  results  by  saturated  steam  the  moisture  is  de- 
ducted. 
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All  barometer  rcadiiiRs  are  reduced  to  32  dcgs.  V. 

 •  ♦  •  

The  Annual  Convention  of  the  Pennsylvania  Street 
Railway  Association 

The  annual  convention  of  this  association  was  held  at  York  on 
Sept.  to  and  1 1  and  there  was  a  large  attendance.  Among  the 
street  railway  systems  represented  were  those  of  Harrisburg, 
Lebanon,  Reading.  Wilkesharre.  Wilhamsport,  York,  Chester. 
Ilolmcsburg,  Wilmington  and  Trenton.  There  was  also  a  good- 
sized  attendance  oi  supply  men. 

The  convention  was  called  to  order  at  the  York  Country  Club 
at  1:30  p.  m..  and  in  the  absence  of  the  president.  John  A.  Rigg, 
Henry  C.  Moore  was  elected  chairman  of  the  meeting.  Hun.  M 
B.  Gibson,  Mayor  of  York,  was  then  introduced  and  delivered 
an  address  of  welcome,  which  was  responded  to  by  Mr.  Moore. 
Two  papers  were  then  read,  as  follows:  "The  Most  Ecouomral 
Management  of  the  Repair  Shop,"  by  Charlie  S.  Banghart,  super- 
intendent of  repair  shops  of  the  United  Traction  Company,  of 
Reading,  and  "The  Track  Construction  of  Suburban  and  Inter- 
urban  Electric  Railways.'"  by  S.  S.  Huff,  civil  engineer,  oi  Read- 
ing.   These  papers  are  published  elsewhere  in  this  issue. 

After  the  reading  of  the  papers  the  association  proceeded  to  tin- 
election  of  officers,  and  the  following  were  elected:  President. 
E.  II.  Davis,  of  Willianisport  Passenger  Street  Railway  Com- 
pany; first  vice-president,  Edward  Bailey,  oi  Harrishtitg  Traction 
Company;  second  vice  president.  \V.  W.  Greist,  of  Concstoga 
Traction  Company;  secretary,  Charles  H.  Smith,  of  Lebanon 
Valley  Street  Railway  Company;  treasurer,  \V.  H  Lanius,  of 
York  Street  Railway  Company;  executive  committee,  K.  H. 
Davis.  C.  II  Smith.  B.  F.  Meyers  and  John  A.  Rigg. 

At  the  close  oi  the  convention,  about  4  p.  m.,  the  attendant*, 
were  invited  to  lake  a  trolley  ride  to  Windsor,  a  distance  .,i  about 
10  miles,  after  which  the  return  to  the  hotel  was  made.  In  the 
evening  a  bajMltel  was  given  at  the  York  Country  Club,  at  which 
Mr.  Bragg,  of  the  Wclinghoitsi  Company,  presided  as  toast- 
master,  and  a  number  oi  speeches  were  made, 

On  Thursday  morning,  at  the  invitation  of  the  York  County 
Traction  Company,  a  very  pleasant  trip  wa*  made  over  the  West- 
ern Maryland  Railroad  to  Gettysburg.  The  delegates  left  the 
hotel  at  9  o'clock  in  the  morning  and  arrived  at  Gettysburg 
about  I0:.W  a.  m  .  where  carriages  met  the  party  and  the  members 
were  driven  over  the  first  day's  battlefield,  and  all  points  of  in- 
terest were  pointed  out  by  well-informed  guides.  After  luncheon 
at  the  hotel  carriages  were  again  taken  and  the  party  was  driven 
over  the  second  day's  battlefield  and  then  owr  that  of  the  third 
day.  Altogether  the  trip  was  most  enjoyable,  and  President  W. 
H  I_anitis,  of  the  York  County  Traction  Company,  who  was  the 
host  of  the  occasion,  and  the  other  gentlemen  connected  with  the 
company  in  attendance— Messrs.  IKaisb,  Sclmn.lt.  Mayer  and 
Mellingcr— were  tireless  in  their  efforts  to  make  the  meeting  a 
successful  and  pleasant  one  to  all.  The  York  meeting  will  long 
remain  a  most  pleasant  memory  in  the  minds  of  tl.tise  who  at- 
tended it. 


Brooklyn  Tunnel  Contract  Stoned 

At  the  meeting  of  the  Rapid  Transit  Commission  last  week  the 
contract  for  the  building  oi  the  subway  between  this  city  and 
Brooklyn  was  signed.  Under  its  terms  the  Belmont  McDonald 
Company  agreed  to  build  the  tunnel  for  $2,000,000.  with  an  ad- 
ditional $1,000,000  for  terminal  facilities.  The  contract  provided 
for  the  giving  of  Si.ono.ono  security  for  the  proper  construction  ol 
the  tunnel  ami  $1,000,000  for  security  for  the  operation  period  of 
the  contract  Mr.  Belmont  discovered  that  the  turetv  companies, 
apparently  as  the  result  oi  an  understanding  between  themselves, 
"  a  very  high  premium,  so  he  deposited  city  stock  with 


tin-  Comptroller  as  security  for  the  satisfactory  carrying  out  of  the 
o|ierating  part  of  the  contract.  For  the  construction  security  a 
certified  check  for  $1,000,000  was  deposited.  Chief  Engineer  Will- 
iam Barclay  Parsons  is  at  work  on  plans  for  the  building  of  an  ex- 
tension from  Forty-Second  Street  up  the  cast  side  of  the  city  and 
for  a  short  line  up  Broadway  from  Fourteenth  Street  to  F'orty- 
Seeoiid  Street.  The  Commission  received  petitions  from  people 
biing  in  the  Fordbam  and  Williamsbridgc  districts  asking  that 
the  subway  should  be  extended  from  the  present  limit  north 
through  Jerome  Avenue.  Chief  Engineer  Parsons  was  instructed 
to  prepare  the  necessary  plans  ior  this  line.  In  making  the  mo- 
tion Mr.  Grout  said  that  the  city  would  have  a  substantial  sum 
to  s|»cnd  011  subways  next  year  and  he  desired  all  the  preliminary 
work  to  be  pushed  forward  so  that  the  contracts  could  be  awarded 
promptly. 

 — 

Street  Railway  Patents 

|Tbis  department  is  conducted  by  W.  A.  Ro.enbaum,  patent 
attorney.  Room  No.  120*  7  Nassau- Beekman  Building,  New 
York] 

UNITED  STATES  PATENTS  ISSUSD  SEPT.  ».  190J 

708,52.,.  Swivel  Truck  (or  Vehicles.  F.  Burger,  Fort  Wayne, 
Ind.    Application  filed  Feb  20,  tool. 

708.550.,  Trolley  Pole;  C.  D.  Jcnney,  Indianapolis,  Ind.  Ap- 
pln  uum  fil  d  Dei  B  1900  'l  he  1  an  -  -  nd  tA  1!"  v  ill  tl  fomcd 
by  a  coil  spring  which  enters  a  bowl-like  socket,  affording  it  sup- 
port in  all  directions. 

708.601.  Roller  Side  Bearings;  J.  C.  Wands,  St.  I-ouis,  Mo. 
Application  filed  Nov.  8.  tool.  The  box  carrying  the  anti-friction 
rollers  carries  a  re»d  surrounded  by  a  spring  which  restores  the 
box  to  its  neutral  position  after  being  moved. 

70S.704.  Brake  Shoe;  J.  D  Gallagher.  Glen  Ridge,  N.  J.  Ap- 
plication filed  June  13,  toot.  A  brake-shoe  formed  of  annealing 
iron  having  an  outer  shell  of  soft  metal  and  a  core  of  hard  metal. 

708.724.  Operating  Mechanism  fur  Motor  Controllers;  F.  A. 
Merrick  ami  J.  D.  Forrer.  Johnstown,  Pa.  Aplication  filed  Fcb. 
12,  1901.  The  construction  is  such  that  while  it  is  possible  for  the 
motorman  to  move  the  reversing  switch  in  all  positions  of  the 
regulating  switch  it  is  Inconvenient  for  him  to  do  so  when  the 
regulating  switch  is  in  any  position  except  the  off  position. 


PATENT  NO.  ?oS,6oi 

708.7.U  Emergency  Brake  for  Tramway  Cars,  C.  Rcal.Schwyi, 
Switzerland.  Application  filed  May  20,  1902.  One  or  more  brake 
beams  are  lowered  from  the  vehicle,  which  beams  are  provided 
with  gnppers  which  anchor  themselves  in  the  roadway  and  thu* 
bring  the  vehicle  to  a  Mop  within  a  very  short  distance. 

708.800.  Railway  Swileh  Operating  Mechanism;  E.  Crapper. 
Jr..  Akron.  Ohio.  Application  filed  Oct.  22.  toot.  Lever  mech- 
anism in  the  roadway  actuated  by  a  projection  from  the  car. 

708,885.  Emergency  Brake;  W.  W.  Hopkins.  St.  Louts,  Mo 
Application  filed  Nov.  27,  1901.  Tread-plates  are  connected  with 
!h,  inn's.-,  mi  1  h.ini*m  so  that  when  the  wheels  mov<  on  to  t&J  Ol 
them  tin  brakes  will  be  applied. 

70881)9.  Car  Fender;  E.  C.  Moulton.  San  Jose,  Cal.  Applica- 
tion filed  Sept.  o.  1902.  Details. 

708.901.  Tramway  Rail;  F.  E.  Musgrave,  Bolton,  Eng.  Appli- 
cation filed  July  16,  1902.  A  construction  by  which  the  tread  of 
the  rail  can  be  renewed  without  disturbing  the  body  portion  or 
the  roadway. 

708.927.  Device  for  Connecting  the  Electrical  Gear  of  Electric 
Cars:  A.  Siemens.  Westover,  Miliord-on-Sca,  Eng.  Application 
filed  March  24.  1902.  Controllers  on  adjoining  cars  are  placed  in 
lb  -  '  :>  -"-!  .  •  -:  'I  I  '  "-".V         1  at  COOpltafl  Mid  >l"  il  tlaJlftS 

rigidly  connected  together  so  that  one  will  partake  of  the  motion 
oi  the  other  without  interference  from  the  difference  in  motion  of. 
the  cars. 
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708,929.  Sander ;  S.  T.  Simmons  and  VV.  T.  Moore,  Columbus, 
Oho.  Application  filed  June  10,  1902.  Conveyors  operated  by 
bevel  gear  by  the  tnotorman  extend  to  the  distribution  points. 

708.960.  Method  ot  Controlling  Electric  Motors;  J.  C.  Henry, 
Denver,  CoL  Application  filed  June  3,  1899.  A  method  of  start- 
ing a  pair  of  motors  consisting  oi  first  placing  them  in  parallel  in 
opposite  relation  to  each  other,  each  armature  being  in  series  with 
the  corresponding  field  and  cross-connecting  them  so  that  each 
armature  is  in  shunt  with  the  field  of  the  other  motor. 

708.961.  Method  of  Controlling  Electric  Molors;  J.  C.  Henry, 
Denver,  CoL  Application  filed  April  1,  1901.  The  method  of  con- 
trolling a  plurality  of  electric  motors  whose  fields  arc  excited  by 
a  circuit  independent  oi  the  armature,  which  consists  in  starting 
with  the  armatures  in  scries  and  the  fields  in  parallel  and  speeding 
up  by  changing  the  fields  to  series  without  breaking  their  circuit. 

708.962.  Electric  Vehicle;  J.  C.  Henry,  Denver,  Col.  Applica- 
tion filed  June  J,  1809.  The  motors  arc  employed  to  operate  and 
stop  a  vehicle  to  regenerate  to  the  battery  in  the  form  of  elec- 
tricity the  energy  ordinarily  destroyed  by  the  application  of  fric 
tional  brakes  where  they  are  used  to  overcome  the  force  of  mo- 
mentum of  gravity, 

708,971.  Switch  Operating  Device;  F.  E.  Quest,  Knoxville. 
Pa.  Application  filed  Jan.  25,  1902.  A  section  of  the  rail  is  given 
a  iorward  movement  when  a  car  wheel  to  which  the  brakes  arc 
applied  runs  on  to  it;  a  spring  returns  the  section,  and  in  so  doing 
sets  the  switch  to  the  desired  position. 


ENGINEERING  SOCIETY 


THE  ENGINEERS'  CLUB.OF  PHILADELPHIA— A  busi- 
ness meeting  of  the  club—  the  first  fall  meeting— will  be  held  on 
Saturday,  Sept.  20,  1902.  There  will  be  a  discussion  of  the  paper 
"  Depreciation  as  Affecting  Engineered  Structures,"  presented  by 
Horatio  A.  Foster. 

NEW  YORK  RAILROAD  CLUB.- A  regular  meeting  oi  this 
club  will  be  held  on  Thursday,  Sept  18,  at  349  Madison  Avenue. 
New  York.  J.  C.  Bmckenridgc,  chief  engineer  of  the  Brooklyn 
Heights  Railroad,  will  present  a  paner  entitled  The  Construction 
of  Perfect  Track."  Both  girder  and  T  rail  work  will  be  conside-ed 

PERSONAL  MENTION 

MR.  E.  K.  TURNER,  consulting  engineer  of  the  Massachusetts 
Railroad  Commission,  returned  to  Boston  on  Sept.  ti  after  a 
vacation  trip  in  Europe  of  several  weeks'  duration. 

MR.  CHARLES  RODGERS  has  been  appointed  supcrin- 
tendent  of  the  Uxbridge  &  Blackstonc  Street  Railway,  which  has 
just  been  put  in  operation  from  Uxbridge  to  Melville,  Mass 

MR.  THOMAS  A.  LEACH,  who  has  been  acting  as  superin- 
tendent of  Division  I  of  the  Worcester  Consolidated  Street  Kail- 
way  Company,  of  Worcester.  Ma*<„  since  the  resignation  of  Mr. 
H.  E.  Bradford  in  May,  has  been  appointed  to  the  position  per- 
manently. 

MR.  J.  L  GREATSINGER,  president  of  the  Brooklyn  Rapid 
Transit  Company,  of  Brooklyn,  N.  V.,  has  left  for  Duluth,  Minn., 
where  he  will  spend  the  greater  part  of  the  coming  month  in 
shooting  and  other  pastimes,  his  recent  vacation  having  been 
marred  by  illness. 

MR.  WILLIAM  H.  TUCKER,  for  several  years  superintend 
ent  of  the  Fourth  division  of  the  Old  Colony  Street  Railway 
Company,  with  headquarters  at  Fall  River,  Mass.,  has  been  ap- 
pointed manager  of  the  Jacksonville  Electric  Company,  of  Jack- 
sonville, Fla.,  and  has  entered  upon  the  duties  oi  this  position. 

MR.  GEORGE  R.  FOLDS,  for  nine  years  prominently  con- 
nected with  the  Twin  City  Rapid  I'r.insit  Company,  of  Mmiieap 
olis  and  St.  Paul,  and  for  the  last  three  years  claim  agent  of  the 
company  in  the  latter  city,  has  severed  his  connection  with  the 
company  to  become  connected  with  the  legal  department  of  the 
Brooklyn  Rapid  Transit  Company. 

MR  C.  D.  PORTKRFI  ELD.  manager  and  salesman  for  the 
Atlas  Railway  Supply  Company,  lias  just  returned  from  a  very 
successful  business  trip  in  Europe  Mr.  Porlerfield  had  charge  of 
the  exhibit  of  his  company  at  the  Street  Railways  and  Tramways 
Fxhibition,  in  London,  during  the  first  two  weeks  in  July.  Since 
then  he  has  been  traveling  over  England  and  the  Continent. 

MR.  B.  S.  JOSSELYN,  who  has  just  assumed  his  duties  as 
general  manager  of  the  Hudson  Valley  Railway  Company,  of 
Glens  Falls,  N.  Y.,  was  presented  with  a  handsome  diamond  stud 
a  few  days  ago  by  the  employees  cf  the  Kentucky  &  Indiana 
Railway,  Bridge  &  Railroad  Company,  from  which  company  he 


resigned  as  manager  to  become  connected  with  the  Hudson  Val- 
ley Railway. 

MR.  GEORGE  C  MURRAY  has  just  resigned  the  position  of 
superintendent  ot  equipment  of  the  Brooklyn  Rapid  Transit  Com- 
pany to  accept  that  oi  superintendent  of  the  repair  department  of 
Rossiter,  McGovcrn  &  Company.  Mr.  Murray  has  been  con- 
nected with  the  Brooklyn  street  railway  system  lor  ten  years,  and 
upon  leaving  that  company  the  employees  of  the  repair  shops 
presented  him  with  a  gold  watch  and  chain  and  a  diamond  locket. 

MR.  EDWARD  B.  GRIMES  has  resigned  his  position  as  man- 
aging editor  of  the  Herald,  of  Dayton,  Ohio,  to  accept  the  position 
oi  superintendent  of  the  plant  of  the  Ohmcr  Fare  Register  Com- 
pany, of  Dayton,  Ohio.  Mr.  Grimes  has  been  connected  with  the 
Herald  for  eighteen  years,  having  succeeded  to  the  editorship  of 
the  paper  in  1885.  Sincere  regret  is  expressed  at  his  retirement 
from  the  newspaper  field,  but  his  associates  extend  to  him  their 
best  wishes  lor  his  continued  success. 

MR,  RANDOLPH  PEYTON,  who  for  several  months  has 
been  assistant  superintendent  of  the  Berkley  division  of  the  Nor- 
folk, Portsmouth  &  Newport  News  Company,  with  headquarters 
in  Berkley,  has  been  transferred  to  Norfolk  for  duties  in  con- 
nection with  tlic  Norfolk  railway  and  light  division  oi  the  Nor- 
tolk,  Portsmouth  &  Newport  News  Company.  Mr.  Allen  Mac 
ken/ie,  now  with  the  Norfolk  Railway  &  Light  Company,  will 
succeed  to  the  position  made  vacant  by  the  transferring  oi  Mr. 
Peyton. 

MR.  H.  P.  O'DOUGHERTY  has  resigned  as  superintendent 
of  the  San  Jose  &  Santa  Clara  Railway  Company,  of  San  Jose, 
Cal..  to  become  master  mechanic  of  the  Los  Angeles  Traction 
Company,  of  Los  Angeles.  Mr.  O'Dougherty  was  connected 
with  the  San  Jose  &  Santa  Clara  Railway  ior  six  years,  and  while 
in  the  service  of  the  company  earned  ior  himself  an  enviable 
icputation.  As  a  token  of  their  appreciation  of  their  superin- 
tendent the  employees  of  the  San  Jose  &  Santa  Clara  Railway 
Company  presented  Mr.  O'Dougherty,  when  he  retired  from  t lie 
company,  with  a  handsome  gold  chain  and  a  beautiful  Masonic 
emblem,  in  the  shape  of  a  watch  charm,  studded  with  diamonds. 

MR  WIN  FIELD  SCOTT  STRATTON,  president  of  the  Col- 
orado Springs  Rapid  Transit  Company,  of  Colorado  Springs,  Col., 
and  a  millionaire  miner,  died  on  Sept.  14  at  Colorado  Springs. 
Mr  Stratton  was  horn  in  Jefferson villc,  Clark  County.  Ind.,  oppo- 
site Louisville,  July  27,  1848.  He  was  the  only  son  in  a  family  of 
nine  children  and  was  educated  in  the  public  schools  of  his  native 
town.  When  17  years  old  he  was  apprenticed  to  a  carpenter  and 
draftsman.  When  he  was  20  years  old  he  went  to  Eddyville,  Ind.. 
and  was  a  clerk  111  a  drug  store  for  six  months.  He  then  returned 
10  his  trade  and  worked  in  Sioux  City,  Omaha  and  Lincoln,  Neb. 
In  1872  he  went  from  Lincoln  to  Colorado  Springs,  Col.  His  life 
until  1891,  when  the  tide  of  fortune  changed,  was  such  as  befalls 
the  average  prospector.  In  the  year  mentioned  he  located  a  claim 
which  netted  him  sufheient  means  to  carry  on  work  on  his  famous 
Independence  mine,  and  from  that  time  wealth  accumulated  so 
rapidly  that  he  is  said  to  have  been  v  orth  $20,000,000  at  the  time 
of  his  death. 

MR.  E.  F.  FOOTE.  of  the  British  Electric  Traction  Company, 
is  making  a  short  visit  to  this  country  on  business  connected 
with  his  company  and  also  to  secure  several  employees,  including 
I  superintendent  of  repair  shops,  a  line  man  and  a  track  super 
intendent.  Before  taking  up  his  residence  in  Great  Britain  Mr. 
Foote  was  connected  with  the  New  Jersey  &  Hudson  River  Rail 
way  &  Ferry  Company,  and  previous  to  that  time  had 
been  general  manager  ior  the  Union  Traction  Company, 
of  Rutherford.  N.  J.  Mr.  Foote  entered  the  employ  of 
llu-  British  Electric  Traction  Company  last  March,  at 
the  time  Mr.  P.  W.  Davics.  secretary  of  the  company, 
made  a  trip  to  this  country  to  secure  American  managers 
ior  a  number  of  small  electric  railway  systems  owned  by  that 
company  throughout  Great  Britain.  Mr.  Foote's  first  assignment 
was  to  Gateshead,  which,  although  a  small  road,  soon  showed  the 
r«  suits,  of  the  introduction  of  American  methods,  and  within  three 
weeks  the  traffic  had  been  increased  75  per  cent,  which  increase 
has  been  maintained  continuously  since,  Mr.  Foote  was  then 
sent  to  manage  the  road  owned  by  the  company  in  Middleton. 
and  after  that  to  a  larger  system  at  Greenock,  in  Scotland.  The 
history  at  Gateshead  was  repeated  in  heilh  of  these  cities,  the 
traffic  being  largely  incrcaserl  and  a  better  system  of  discipline 
being  introduced,  and  the  schedule  and  in  some  cases  the  fares 
being  entirely  changed  As  a  result  of  his  success.  Mr.  Foote  has 
recently  been  appointed  general  traffic  manager  of  the  British 
Electric  Traction  Company,  in  which  position  his  duties  rail  him 
to  \  isit  all  the  various  properties  of  the  company,  of  which  there 
are  between  forty  and  fifty,  and  to  suggest  and  introduce  improved 
transportation  methods. 
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THE  MARKETS 

The  Money  fUrfcet 

Waul  Stmuct,  Sept.  17,  190X1 

Tlic  tight  money  market  ot  a  week  ago  has  developed,  »■>  there 
had  been  plenty  of  reason  to  anticipate,  into  a  well  denned  money 
stringency.  Of  the  causes  which  arc  responsible  for  this  con- 
dition, and  which  have  already  been  freely  discussed  in  this  col- 
umn, the  government  collections  oi  the  excessive  customs  revenue 
continue  to  be  the  most  important.  So  urgent  is  the  need  ior 
even  a  temporary  offset  to  thecc  Treasury  withdrawals  thai  the 
Secretary  of  the  Treasury  has  authorized  the  increase  of  govern- 
ment bank  deposits  in  the  sum  oi  $4,000,000,  and  in  addition  has 
anticipated  the  payment  oi  the  $5,000,000  interest  on  the  public 
debt,  due  the  first  oi  October.  By  these  means  it  is  calculated 
that  about  ?K.uoo.noo  will  be  rendered  immediately  available  for 
the  New  York  market,  livery  one  realizes,  of  course,  (hat  this  is 
a  mere  drop  in  the  bucket.  The  Treasury  revenue  operations 
alone  have  drawn  from  the  New  York  money  supply  no  less  than 
$lj.ouo.uuo  during  the  past  fortnight,  if  this  rate  oi  depletion 
continues  it  will  therefore  lake  less  than  two  weeks  tor  the  ad- 
ditional resources  involved  in  the  Secretary's  emergency  meas- 
ures to  be  exhausted  The  hope  is  that  in  the  meantime  gold  will 
have  begun  10  flow  in  from  abroad;  consequently  that  the  an- 
ticipated interest  payments  and  the  extra  deposits  of  public 
moneys  will  serve  to  bridge  over  the  interval  before  this  more 
substantial  form  of  relict  can  arrive.  To  present  appearances,  this 
expectation  is  well-founded.  Sterling  exchange,  after  a  sharp 
decline  since  the  outset  of  the  month,  has  now  reached  a  point 
where  gold  imports  from  Paris  and  Berlin  are  likely  to  be  made 
at  any  moment.  Already  $2,5<xj,ooo  gold  on  its  way  from  South 
Africa  to  London  has  been  intercepted  and  will  be  transferred  to 
this  country.  Several  millions  of  gold  have  also  been  announced 
as  on  their  way  from  Australia,  to  arrive  some  time  next  month. 
The  iorcign  markets.  Pans  especially,  arc  well-equipped  to  spare 
a  considerable  quantity  ol  the  precious  metal,  and  financial  circles 
abroad  are  fully  prepared  tor  the  movement  to  begin  at  any  time 
These  indications  of  outside  assistance  do  not  entirely  allay  the 
uneasiness  over  the  main  problems  in  the  home  money  situation 
It  is  difficult  to  draw  any  very  optimistic  inferences  concerning 
the  future  demands  either  from  the  Treasury  or  the  Western  bar 
vest  regions.  Hut  tin-  immediate  crisis  has  doubtless  been  averted 
Money  rates  must  continue  very  high  in  order  to  attract  foreign 
capital,  but  the  market  is  by  this  time  used  to  the  high  level  Time 
loans  are  quoted  generally  at  6  per  cent,  and  call  loans  average 
from  10  to  12  per  cent,  wtth  extreme  quotations  of  20  per  cent 
reported. 

The  Stock  /Tarket 

The  situation  described  in  the  money  market  has  been  the  ab- 
sorbing influence  on  the  Stock  Exchange  during  the  week.  The 
greater  part  oi  the  C  learing  House  banks,  having  fallm  below  the 
legal  reserve  requirements,  have  been  forced  to  reduce  their  loans. 
Where  the  trtisi  companies  and  other  outside  lenders  have  been  un- 
able to  supply  an  adequate  substitute,  securities  carried  on  credit 
have  been  liquidated.  The  excessive  money  rates  of  themselves, 
moreover,  have  induced  considerable  voluntary  selling  by  the 
smaller  speculative  holders.  Consequently  there  has  been  greater 
pressure  upon  the  slock  market  than  there  was  in  the  previous 
weeks,  and  the  pools  and  syndicates  of  large  interests  have  taken 
their  cue  ironi  this  change  and  have  ceased  their  efforts  to  bid  up 
prices  The  natural  tendency  of  the  market  under  these  circum- 
stances has  been  toward  reaction,  and  with  few  exceptions  quota 
tions  are  substantially  lower  than  they  were  a  week  ago.  It  is 
hardly  necessary  to  allude  to  any  other  outside  features  of  the  sit  - 
nation,  inasmuch  as  their  influence  has  been  comparatively  slight 
Reports  of  damage  to  the  crops  by  frosts  excited  some  mo- 
mentary concern,  but  it  was  deBKNMI'Med  satisfactorily  that  the 
larger  part  of  the  corn  harvest,  which  is  the  only  one  of  the 
cereals  that  ha>  not  reached  Maturity,  is  far  enough  along  to  be 
out  of  dMfer.  Railway  earnings  and  trade  reports  continue  pretty 
uniformly  encouraging.  The  stock  market  apparently  has  seitled 
down  for  a  term  of  quiet  until  the  money  outlook  becomes  more 
assured  No  decided  movement  for  the  general  list  seems  impend- 
ing in  either  direction. 

The  local  traction  shares  as  a  group  have  moved  with  a  good 
deal  of  irregularity.  All  of  them  joined  in  the  general  decline  at 
the  beginning  of  the  week,  but  Manhattan  showed  considerably 


more  resistance  in  the  subsequent  dealings  than  the  rest.  Un- 
doubtedly the  buying  in  this  issue  is  relatively  stronger  than  in 
the  other*.  Metropolitan,  em  the  other  hand,  has  displayed  rather 
conspicuous  weakness.  No  definite  reason  for  this  is  given,  except 
that  insiders  are  evidently  determined  that  the  slock  shall  stand 
on  its  merits,  and  are  ottering  no  concerted  support.  Brooklyn 
Rapid  Transit  has  merely  followed  the  course  of  the  general 
speculation. 

Philadelphia 

Following  the  tendency  of  the  general  speculation,  the  traction 
stocks  on  the  Philadelphia  Exchange  have  been  inclined  toward 
reaction  during  the  past  week.  American  Railway,  which  was 
one  of  the  features  last  week,  advancing  to  53,  has  dropped  back 
t'/t  points,  to  515.  j.  Philadelphia  Rapid  Transit  is  of!  from  1 S !  j 
to  is  and  Union  Traction  from  48  }4  to  47I4.  It  u  a  noticeable 
fact,  however,  that  dealings  on  the  decline  have  been  considerably 
smaller  than  they  were  on  the  previous  advance,  indicating  that 
liquidation  has  nut  been  commensurate  with  the  recent  buying 
The  re  is  no  news,  either  actual  or  speculators'  gossip,  concerning 
any  of  these  properties.  Fairmount  Park  Transportation  has  been 
an  exception  to  the  general  movement,  holding  steady  at  32'/j- 
Huntington  &  Broad  Top  has  also  been  strong,  with  sales  at  30. 
Odd  lots  of  Pittsburg  Traction  preferred  sold  at  52I4  and  ol  Con- 
solidated, of  New  Jersey,  at  Ooj*.  Reading  Traction  certificates 
were  strong  at  an  advance  to  J-Jj.  reacting  later  to  36; ».  Rail- 
ways General  was  not  particularly  affected  by  the  poor  earnings 
statement  ior  the  year,  the  stock  selling  down  to  5^4,  but  later 
rallying  to  0  American  Railway  5s.  after  establishing  a  new  high 
record  at  10H.  broke  sharply  to  106  without  any  special  reason 
given  for  the  fall.  Other  bond  sales  comprised  Consolidated  of 
New  Jersey  5s  at  110%,  People's  Passenger  4s  at  105,  United  Rail 
ways  4s  at  S7  and  Electric  People's  Traction  4s  at  oS'/J. 

T  oward  the  end  of  last  week  C  hicago  securities  developed  con- 
siderable strength,  many  of  the  traction  issues  reaching  the  high- 
est they  have  sold  at  for  some  time.  Since  the  opening  of  the 
current  week,  however,  the  movement  has  been  partially  reversed, 
ow  ing  to  the  uncertainty  oi  general  market  conditions.  City  Rail- 
way rose  to  J.24  on  active  buying  inspired  by  the  idea  that  the 
vigorous  prosecution  of  the  plans  for  extending  the  system  meant 
that  the  company  was  no  longer  afraid  of  the  ultimate  franchise 
tax  decision.  Union  Traction  was  sympathetically  strong,  the 
preferred  selling  up  to  54-  Lake  Street  Elevated,  on  operations 
supposedly  by  the  old-time  pool  in  the  stock,  rose  from  lo$i  to 
■Iff),  but  later  on  lost  most  of  the  gain.  Metropolitan  common 
advanced  to  but  dropped  back  to  .to!;,  and  the  preferred, 

after  reaching  90K,  declined  to  00,  Northwestern  common  sold 
up  to  37\i  and  then  down  to  jfij-s,  while  South  Side  held  its  full 
advance  to  114.  All  of  the  elevated  lines  are  maintaining  their 
excellent  traffic  returns.  Labor  troubles  among  the  surface  roads 
seem  to  have  been  settled,  for  the  time  being  at  lea«t 

Other  Traction  Securities 

Boston  Elevated,  after  its  recovery  to  157  a  week  ago,  fell  again 
under  profit  taking  sales  to  155.  The  "rights,"  on  heavy  dealings, 
sold  down  from  50  cents  to  25  cents  a  share.  Maasachusctts  Elec- 
tric issues  have  been  rather  more  active  but  heavy,  the  common, 
after  touching  39,  dropping  to  38  and  the  preferred  changing 
hands  around  07,  In  Baltimore  the  week  has  been  duller  than  for 
some  time  past.  The  United  Railway  securities  have  been  de- 
prcased  for  no  particular  reason,  except  the  lack  01  any  special 
*|ieculation  stimulus  The  common  stock  sold  down  from  1 5 14  to 
IS.  the  income  Winds  from  70'/4  to  6o->4.  while  the  general  4s  have 
merely  remain  <d  stationary  at  95'i  Nashville  common  stock  has 
been  active  and  exceptionally  strong  at  an  advance  irom  6'i  to 
6!  i  The  5  per  cent  certificates,  however,  did  not  share  in  this 
rise.  Continuing  merely  steady  around  75'4-  Other  Baltimore 
transactions  include  Lexington  Railway  5*  at  I04«.  United  Trac- 
tion of  Pittsburgh  s*  at  lib  «  and  \nacostia  &  Potomac  $t  at  tcu'-i. 
The  week  *  sales  of  traction  securities  on  the  New  York  curb 
comprint  Brooklyn  City  Railroad  (too  shares)  at  247';.  New  Or- 
leans Railway  common  at  iJM*  to  17^,  the  preferred  at  56!-$  to 
,i  '  •  and  San  Francisco  preferred  at  60  to  60' 

This  has  been  a  very  active  week  on  the  Cleveland  Stock  Ex- 
change. Traction  sales  numbered  0770  shares,  as  compared  with 
12.702  shares  for  the  week  before.  Cincinnati.  Dayton  &  Toledo 
was  again  the  leading  issue.  2870  shares  selling  on  an  advance  from 
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31  to  36,'i.  The  closing  was  is'/i,  a  gain  of  marly  7  points  in  two 
weeks.  The  new  Springfield  &  Xenia  sold  to  the  extent  of  about 
-•wo  shares,  advancing  during  the  week  irom  Jo  to  26W.  Aurora, 
Elgin  &  Chicago  preferred  was  also  active,  ll.*  shares  selling 
from  8j' ..  to  98,  the  latter  the  closing  figure.  The  common  sold 
between  .16  and  j8  for  641  shares.  Northern  Ohio  Traction  com- 
mon, whose  high  mark  the  week  before  was  57'A,  experienced  a 
boom  and  advanced  to  64.  but  declined  at  the  close  to  6i<A;  sales. 
Hon  shares,  Elgin.  Aurora  &  Southern  ranged  from  45! ..  to  40'  i 
on  sales  of  jyo  shares.  Syracuse  Rapid  Transit  preferred  was  in 
demand  at  several  points  advance,  selling  at  75  and  75!^  h.r  -!Jo 
shares.  Lake  Shore  Electric  common  advanced  during  the  week 
from  ai>H  to  23,  sales.  342  shares.  One  lot  of  Cleveland  Electric 
sold  at  90J,,  a  drop  of  2  points  from  the  previous  ruling  price 
Eastern  Ohio  Traction,  a  new  stock  which  succeeds  the  Cleve- 
land &  Eastern  and  the  Chagrin  Falls  lines,  made  11  s  first,  appear 
ance.  and  a  small  lot  sold  at  30. 

Security  Quotation! 

I  he  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week : 

Closi~u  BU 

Sept.  9    Sept  lit 

American  Rails  ay  .  Company.                                                    S»«j  SHi 

Aurora.  Elgin  A  Chicago                                                           fg  H 

"o««n  Elevated                                                                   IK  154 

Brooklyn  R.  T   Tl 

Chicago  City   ;  22J  230 

Chicago  Union  Tr.  (common)                                                 IM,  171* 

Chicago  Union  Tr.  (prcfetrr.JI                                                   51  It 

Cleveland  F.leclrie                                                                 91  ye 

I  oturnbus  (common)  .                   (7  fj 

Columbus  (preferred)                                                                108  jog 

Consolidated  Traction  of  N.  }                                                s<m  ©a, 

Consolidatrl  Traction  o(  X.  J.  U                                          Ill  lli>i4 

Detroit  United   att  a>( 

Electric  People's  Traction  (Philadelphia)  4»   •».>, 

FJgm,  Aunita  &  Southern   44%  461* 

Indianapolis  land  Railway  t»                                                87*4  »7 

Lake  Street  Elevated                                                                      10A4  1014, 

Manhattan  Railway     .  .  .1371,  IS;  " 

Massachusetts  Elec,  Co..  <comnv*i>                                          fcti  -t> 

Massachusetts  Elec.  Cov  (preferrc J)                                            $7  "  07 

Murnpnlilm  Elevated.  <  h.cago  Icoii.mon)                               3»S4  *0 

Metropolitan  Elevated.  Chicago                                        ...               .91^  H<|i, 

Metropolitan  Slrret                                                                    147a,  m 

New  Orleans  Railways  (comriaon)                                               ]g  ]7s4 

New  Orleans  Railways  (prcfcrc-dl                                              J7  e^ 

North  American   ,  j2g  134 

Nofllictll  Ohio  Traction  Irommon)                                                 SH*  f.^ 

Northern  (Ihio  Traction  (peefeTT*J)   jji^ 

North  Jersey    gji^ 

Northwestern  Elevated,  Chicago  (common)                                  ttM  3t!*i 

Philadelphia  Rapid  Tran.it                                                     K^  uj4 

ITiiladelphia  Traction    1W 

Si.  Louis  Tran.it  Co.  (common)                                                »il  jni, 

South  Side  Elevated  (Cliic.go)                                               ,»  ,,, 

Srracuic  Rapid  Transit    jjy, 

Syracuse  kapid  Tran.il  I  preferred)                                          7114  75 

Third  Avenue                                                                           m  m 

Toledo  Railway  &  Light                                                         jjt^  jg 

Twin  City  Minneapoli.  (common)                                          ijsti,,  ggu 

United  Railwaya,  St.  Louis  (preferred)                                   "    «'*  H4  * 

United  Railway..  St.  Lotii.,  ..                                                „  J7 

  «  «■» 

  «H  MM 

•  Ex-dividend,    t  Last  sale      (a)  A.ked      (b)  Ex-right.. 

Iron  and  Steel 

Decline  in  the  domestic  output  and  increase  in  importations 
from  abroad  continue  to  be  the  chief  characteristics  of  the  market 
for  basic  iron  The  Iron  Agt  estimates  that  the  home  production 
last  month  was  100,000  tons  less  than  it  would  be  were  there  no 
scarcity  of  the  fuel  supply.  This  domestic  shortage  is  being  made 
up  by  steady  imports  of  foreign-made  iron,  the  most  important 
development  in  this  connection  being  the  announcement  bv  a 
well-known  New  York  commission  firm  that  they  had  engaged 
the  entire  foundry  iron  product  of  the  Dominion  Iron  &  Steel 
Company,  of  Canada,  for  six  months.  The  situation  is  also  tend- 
ing toward  increasing  imports  of  rails,  as  the  impossibility  o|  get- 
ting any  immediate  fulfilment  of  home  orders  is  forcing  Ameri- 
can roads  to  pay  higher  in  order  to  bring  in  the  foreign  product 
Quotations  are  unchanged  for  the  week,  as  follow,:  Bessemer 
pig,  $2t.7S :  st'd  billets.  $31.50;  steel  rails,  $28. 


Quotations  for  the  leading  metals  arc  as  follows:  Copper.  11  Ro 
:nts:  tin,  j6'4  cents:  lead,  4%  < 


i  cents;  spelter,  C>j  cents 


CHICAGO.  ILU-Ihe  director,  of  the  South  Side  Elevated  Railroad  have 
declared  the  regular  .juartcrl)  disidrnd  ol  1  per  ecnl.  payable  Sept.  3D. 

CHICAGO,  ILL.-  President  Licence  knight,  of  ihc  I-»We  Street  Elrvaled 
Railway,  siio  returned  10  <  McJafp  .1  few  days  ago,  alter  being  in  conference 
Willi  J.  B.  Dennis,  of  RUir  \  Company,  of  New  York,  decline,  to  mike  any 
statement  regarding  the  proposed  reorganization  of  the  company. 

MOLI.NE.  ILL.— 'llierc  ha*  Wen  riled  for  record  in  the  cir.ud  clerk',  office 
a  tru.t  deed  or  monM.ijjc  from  Uk-  T r i  1  ity  Railway  Coniit-itiy  to  the  (jeii»i;m 
1  ru.t  Company,  of  liavcnpon.  for  l»l«l,".l  to  guarantee  5  per  cent  goia  bond. 

tit.  iasucd  in  accordance  with  a  re«olut>on  adopted  at  (he  U.t 
meeting.  Of  tin-  f<-.i,<«Ki  m.ucd  umle-r  auihority  of  tMt 
re  volution,  Wt.OW  is  to  tx-  used  to  meel  inatunng  bond,  of  the  Davenport  & 
K*tfll  Island  Railway  Company,  paynu-nt  of  which  was  a..umcil  when  it.  prop- 
erty pa.brd  to  the  Tri-t  ity  Railway  Company.  tXt,iiu  of  Um.ls  of  the  ubh 
emptily  which  nialored  July  1,  1^1.  and  '.lucli  amo'.inl  was  paid  with  money 
borrowed  for  that  purpose,  and  also  to  meet  Ill.lXa)  bonds  of  llic  Mobile  Central 
Railway  Company,  which  were  out.tanduig  when  the  company-,  property  was 
by  the  Tri-City  Railway  Company.  The  balance  of  tur  fund, 
rora  the  bond  Luue  i»  to  be  pjgdj  in  the  extension  ami  improvement 
<f  It.  lines.  The  mortgage  coders  all  tlic  property  of  the  company  except 
twenty  five  acre*  at  ditferent  points  along  the  line.,  shici  axe  specifically  ex- 
cepted.   The  bonds  issued  are  in  denommotioii*  of  and  mature  Sept.  L 

ma. 

LOUISVILLE,  KV.  The  Wall  Sir.et  Journal  say.:  -The  Louitvi.lt  Rail 
say  direct!.!,  will  deelaie  a  dividend  on  the  common  slock  Jan.  1  and  sill 
place  it  on  a  0  per  cent  baiis.  I  he  cempany  will  al.o  is.ue  «UlM*»J  of  lie. 
common  slock  at  (Ml  a  share,  similar  distribution,  to  be  made  the  neat  two 
years." 

WORCESTER.  MASS.— The  Worcc.tCT  A-  Southbridge  Slresrl  Railway 
Company  ha*  asked  approval  of  an  i»«ue  of  bonds  l.y  the  Railroad  Com 

nrifcltgtsgrw, 

BOSTON,  MASS.  The  Railroad  tommi.uonen  gave  a  beating.  Sejit.  U, 
on  the  petition  of  the  West  End  Slrrsl  Railway  Company  lor  approval  of  an 
is.ue  of  bonds  to  the  amount  of  a-ViMM;  to  pay  indebtediie..  to  the  Boston 
Elevated  Railway  Company  for  eapendiiutct  on  the  aysfrm  from  October. 
]5>X).  to  March.  1901;  for  authority  to  use  JT.ffrs  3(  and  $i;  3!  received  in 
excess  of  proceeds  of  former  bond  sale*  lor  the  same  purpose;  and  an  is.ue 
oi  U.d.MOO  m  bonds  to  lake  up  bonds  falling  due  Nov.  1. 

I'lTTSEIELD,  MASS.  The  petition  of  the  Berkshire  Street  Railway  Com 
pan)  lor  issue  of  additional  stock  will  be  continued  on  Oct.  2. 

DETROIT,  M1CIL— The  director,  of  Detroit  Unites!  Railway  have  de- 
clared the  regular  quarterly  dividend  of  1  per  cent,  payable  Oct.  1. 

ST.  LOUIS.  MO.— The  total  earnings  of  the  St.  Looi.  Transit  Company  for 
August,  a.  shown  in  a  statement  issued  last  week,  were  greater  (ban  for  any 
previous  month  in  the  history  of  the  company.  They  were  157'. 575  against 
t5nfi,WS  tesr  the  same  month  last  year,  showing  a  gain  of  t7u.a27.  Up  to 
September  the  total  earnings  of  the  company  oggrrg.te  tUKCll*.  as  against 
RIIMTi  for  Ibe  first  eight  month,  of  IDOL  This  is  a  total  gain  of  t3H3.«l 
It  is  .aid  that  the  percentage  oi  operating  expenses  to  the  gross  earning,  is 
being  steadily  reduced  »o  that  Ibe  proportion  ol  net  sill  be  greater 

than  the  percentage  of  the  total  gain.  The  gross  earning,  of  the  company  tor 
1901  were  ti.777.n99,  and  the  deficit  at  the  end  of  that  year  a&X.,&|i.  Business 
this  year  has  far  exceeded  that  done  by  the  company  in  1901.  Every  month 
has  shown  an  increase  over  the  same  month  of  tbe  previous  year,  and  the 
operating  expenses  having  been  materially  reduced,  there  is  every  indication 
that  a  surplus  will  be  recorded  at  the  end  of  the  year. 

JERSEY  CITY,  N.  J  -  The  director;  of  the  United  Traction  &  Electric 
Company,  of  New  Jersey,  have  d'elned  a  quarterly  dividend  ol  1(4  per  cent, 
payable  Oct.  1. 

CLEVELAND,  OHIO.— The  plan  for  refinancing  Ibe  Northern  Ohio  Teac 
Hon  I  ompany  which  is  receiving  mo.t  serious  consideration  contcni/atrs 
the  organization  of  the  Northern  Ohio  Railway  \  Ligln  Company,  silh  a 
bond  i«u*  of  t7,t«Xl,0n0  and  capital  .lock  of  like  amount,  the  bond,  to  he 
o.cd  «s  follow.:  B.O0MO0  to  retire  the  present  outstanding  bond.,  fl.lAIO.IMu 
to  retire  the  preferred  .tuck.  f&UO.WA)  lor  improvements.  tl.5O0.000  or  60  per 
cent  of  the  total  common  stock  now  outstanding  to  retire  the  present  com- 
mon stock,  and  fl.OCO.000  for  treasury  purposes.  The  new  common  slock  to 
be  divided  between  the  picsenl  common  and  preferred  stockholder.,  tbe  pre- 
ferred holders  receiving  in  addition  lo  100  per  cent  of  their  holding*,  one- 
hall  or  perhap.  1*0  per  cent  oi  their  entire  holding,  in  common  .tock.  The 
common  stockholder*  would  likely  receive,  in  addition  to  *l  per  cent  o(  their 
holdings  in  bonds.  sUO  per  cent  in  new  common  stock. 

CLEVELAND.  OHIO.  It  is  announced  that  within  a  very  short  time  the 
bankers'  committee  which  ha.  bern  in  charge  of  the  Everett  Moore  ptoperties 
since  the  embarrassment  of  this  syndicate  will  shortly  surrender  whatever 
Central  it  ha.  exercised  over  the  picpertic  The  sale  of  the  Detroit  X  Toledo 
Shore  Line  is  about  to  be  ce.mpleled,  and  the  financv  plan  lor  tbe  Lake 
Shore  Electric  Railway  has  practically  been  consummated.  Five  leading 
trust  .  ..repaint,  of  Cleveland  llie  Cleveland  Trust  Company,  the  Prudent.*: 
Trust  Company,  the  Sa.ings  A  Trust  Company,  the  Federal  Trust  Company 
and  the  American  Trust  Company- 'have  agreed  to  take  tl.aOil.lAAl  of  the  bonds 
of  the  Lake  Shore  F.leclrie  Company.  With  thee  two  obstacles  out  ol  the 
say  all  that  remains  for  the  syndicate  to  adjust  are  the  affair,  ol  the  Federal 
Telephone  Cempany.  and  the  various  properties  of  this  company  ate  fast 

being  disposed  of. 

PH I LADEI  I'HI  A.  PA.-A  dividend  ..f  1*4  per  tint  will  be  paid  on  the 
preferred  slock  of  Union  Traction  if  Indiana  Oct  L 

PHILADELPHIA.  PA.— The  I'h.ladrlphia  Traction  Company  ha*  oeclarcd 
the  regular  semi-annual  dividend  of  17  a  share,  payable  Oct.  1, 

SHERBKOOKE,  yUK.-TTe  syndicate  that  recently  made  an  offer  to  pur- 
chase the  stock  of  the  Shettwooke  Gaa  A  Electric  Company  is  understood  to 
have  begun  negotiations  for  |.uicha.ing  the  Sherbrcokc  Srieel  Ra.lway  and 
the  People's  Telephone  Company.  A  consolidation  of  these  companies  is 
planned,  to  it  U  said. 
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Danger  on  Running  Board 

The  Board  of  Aldermen  of  Watcrbury  have  under  considera- 
tion a  proposed  ordinance  prohibiting  passengers  from  riding  on 
the  running  board  or  steps  of  tro'iey  cars,  and  providing  for  the 
it. Miction  of  a  fine  upon  both  passenger  and  company  whenever 
violation  is  proven.  No  doubt  there  is  great  danger  in  the  prac- 
tice aimed  at,  especially  in  crowded  thoroughfares  and  on  streets 
where  cars  pass  in  close  proximity  to  shade  trees  or  a  pole 
line,  and  in  going  through  tunnels.  In  New  York  passengers  are 
strictly  prohibited  from  standing  in  exposed  places  of  this  kind, 
and  in  other  cities  a  similar  rule  is  eniorced  by  the  local  com- 
panies, but  in  many  places  it  has  been  the  practice  for  years  to 
permit  passengers  during  the  rush  hours  to  crowd  onto  the  cars 
wherever  they  could  secure  a  foothold.  Of  course  there  are 
I'ccasional  accidents,  and  some  of  them  are  serious;  and  when,  as 
a  consequence,  the  operating  companies  are  mulcted  for  damages, 
they  lose  more  than  they  could  possibly  make  up  in  extra  fares 
collected  on  the  running  board  in  many  months.  But  the  fault 
does  not  rest  entirely  with  the  company.  During  the  discussion 
at  Watcrbury  one  Alderman  suggested  that  the  proposed  rule  be 
suspended  during  the  noon  hour,  when  the  workmen  patronized 
the  cars;  otherwise,  he  explained,  many  of  them  would  be  unable 
to  go  home  to  their  midday  meal,  as  the  company  hadn't  enough 
cars  to  carry  them  without  crowding.  Of  course  such  an  excep- 
tion as  that  proposed  would  defeat  the  object  of  the  measure,  and 
it  is  hardly  to  he  expected  that  it  will  be  admitted,  but  the  proposal 
reveals  the  true  condition  of  affairs.  The  frantic  haste  of  the 
people  to  reach  their  destination  is  the  cause  of  the  trouble. 

Tbe  Promoter  lo  Politics 

Yankee  ingenuity  i<  manifested  in  many  ways,  in  politics  as 
well  as  in  business,  and  occasionally  it  is  exercised  in  securing 
an  advantageous  mixture  of  these  elements;  but  we  know  of  no 
better  example  of  this  characteristic  than  appears  in  a  plausible 
and  convincing  argument  addressed  to  the  people  of  New  Hamp- 
shire on  the  subject  of  electric  railway  development,  coupled  with 
an  appeal  to  the  pride  and  jealousy  of  the  community.  It  is 
worthy  of  Sam  Slick,  but  aside  from  this  it  has  real  merit.  The 
promoter  and  constructor  of  several  electric  railways  in  the 
southern  part  of  New  Hampshire  published  full  page  advertise- 
ments in  influential  newspapers,  in  which  he  called  attention  to 
the  work  which  his  syndicate  was  doing  toward  the  development 
of  the  Granite  State,  and  a^ked  that  the  citiiens  consider  the 
question  of  electric  roads  in  selecting  candidates  for  the  Legisla- 
ture, nominating  and  electing  only  such  men  as  favored  the  grant- 
ing of  charters  for  proposed  lines  wherever  there  might  be  a  good 
held  for  their  construction. 

The  issue  thus  raised  is  worthy  of  serious  consideration,  and 
the  method  employed  in  urging  the  claims  of  the  trolley  upon  the 
community  might  well  he  adopted  in  other  localities  where  the 
people  are  equally  desirous  of  improvements.  The  cities  of 
southern  New  Hampshire  have  enjoyed  many  advantages  be- 
cause el  the  progress  that  has  been  made  there  in  building  trolley 
lines,  and  in  this  respect  they  have  been  very  much  ahead  of  other 
parts  of  the  State  It  is  expected  that  before  the  end  of  the  year 
all  of  the  cities  as  far  north  as  Concord  will  be  connected  by 
trolley  lines,  and  that  they  will  also  enjoy  direct  communication 
uith  beach  resorts  and  the  larger  cities  of  Massachusetts.  This 
particular  locality,  it  should  be  remembered,  depends  largely  upon 
the  summer  visitors,  and.  therefore,  the  establishment  of  a  com- 
prehensive system  of  electric  roads  cannot  fail  to  be  of  great  ad- 
vantage to  the  natives.  There  arc  no  large  cities  in  that  section  to 
make  railroading  profitable  the  entire  year,  and,  therefore,  it  will 
be  necessary  to  depend  largely  upon  visitors  for  support.  Other 
parts  of  the  State  are  equally  interested  in  securing  improved 
transportation  facilities,  particularly  in  the  lake  and  mountain 
regions,  which  also  depend  almost  entirely  upon  the  busi- 
ness. Of  course  anything  that  makes  these  charming  resorts 
accessible  will  add  to  the  value  of  property  and  the  earning 
capacity  of  the  residents:  therefore,  the  proposition  to  build  an 
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extensive  system  of  trolley  lines  appeals  directly  to  the  people, 
and,  as  the  projects  depend  upon  the  action  Ol  the  Legislature, 
the  wisdom  of  Uic  course  pursued  by  the  promoters  in  the  plan 
we  have  outlined  is  at  once  apparent. 

The  people  of  New  Hampshire  and  elsewhere  are  not  parti CU- 
larly  interested  in  the  personnel  of  the  promoters  of  electric  rail- 
way projects  The  question  with  them  is  how  can  they  best 
secure  improved  transportation  facilities,  which  is  a  matter  of 
vital  importance  to  them,  and  one  that  will  have  to  be  recognized. 
The  steam  railroad  lines  have  persistently  refuted  to  extend  t ri.  :r 
lines  unless  they  were  assured  of  profitable  business  from  the 
start.  They  were  not  willing  to  build  lines  and  develop  traffic  by 
encouraging  these  smaller  resorts.  The  electric  railway  com- 
panies, on  the  othrr  hand,  have  shown  that  it  is  possible  to  create 
a  profitable  business  in  this  neglected  territory,  and  they  arc 
taking  advantage  of  the  shortsightedness  of  the  steam  railway 
companies  in  this  respect.  But  if  the  steam  railway  companies 
fail  to  recognize  the  possibilities  in  this  line  for  themselves,  they 
have  been  quick  to  recognize  and  obstruct  every  movement 
having  for  its  object  the  extension  of  the  electric  railway.  The 
newspapers  throughout  New  England,  and  particularly  New- 
Hampshire,  have  taken  up  this  subject,  and  they  have  encouraged 
the  idea,  so  that  in  all  probability  the  electric  railway  managers 
will  find  a  much  more  favorable  Legislature  in  New  Hampshire 
this  winter  than  (ormerly. 

Tie  Street  Railway  Silaalioa  la  Chicago 

This  subject  seems  to  be  attracting  a  great  deal  of  attention 
just  at  present  from  political  economists  as  well  as  street  railway 
men  in  general,  and  an  extended  article  on  the  subject  by  II.  A. 
Millis  appears  in  the  current  number  of  the  Annals  of  the  Ameri- 
can Academy  of  Political  and  Social  Science.  This  of  itself  is  a 
very  healthful  sign,  as  the  more  attention  given  to  street  rail- 
ways by  professors  and  students  of  political  economy  the  better. 
It  will  help  the  public  to  appreciate  that  the  street  railway  systems 
in  our  large  cities  arc  not  only  most  important  factors  in  the 
puldic  welfare,  but  also  that  politicians  cannot  play  fast  and  louse 
with  large  companies,  as  they  often  have  in  the  past,  and  threaten 
their  investment  in  all  sorts  of  ways  without  fear  of  the  conse- 
quences. We  do  not  mean  to  say  that  we  agree  with  all  oi  the 
theories  held  or  advanced  in  regard  to  street  railway  operation  by 
some  of  the  economical  writers  who  haw  within  recent  years 
taken  up  this  subject  with  great  elaboration,  particularly  the  sys- 
tems of  New  York,  Philadelphia  and  Chicago,  but,  as  a  rule,  these 
gentlemen  arc  not  ardent  advocates  of  municipal  operation,  or 
certainly  not  of  municipal  ownership,  nor  the  imposition  oi  im- 
possible conditions  which  is  usually  pan  of  the  propaganda  of  the 
average  politician.  They  rccogimc  the  fact  that  in  most  cities  the 
limit  oi  municipal  indebtedness  is  so  near  the  constitutional  limit 
which  has  been  most  wisely  provided  that  the  cities  could  not  take 
over  the  railways  if  they  would,  and  are  generally  unanimous  that 
the  political  conditions  in  most  cities  are  not  such  as  to  guarantee 
even  a  fair  amount  of  efficiency  in  the  service,  or  such  as  to  make 
it  desirable  to  add  to  the  existing  municipal  problems  the  care 
of  an  immense  transportation  system. 

Mr.  Millis  confines  himself  principally  to  a  short  history  oi  the 
present  controversy  over  franchises  in  Chicago,  quotes  from  Dr. 
Maltbie's  extended  report  on  the  financial  history  of  the  com- 
panies, describes  the  formation  of  the  committee  on  local  trans- 
portation, and  outlines  the  problem  which  the  City  Council  and 
expert  engineer  are  now  investigating.  In  conclusion,  he  slates 
that  if  the  demands  made  by  the  city  government  are  too  urgent 
the  companies  will  undoubtedly  make  the  most  of  any  rights 
which  they  may  be  found  to  have  under  the  ninety -nine-year  acv 
of  Feb.  6.  186S-  If.  however,  the  situation  is  not  complicated  by- 
rights  under  this  act,  he  believes  that  franchise  extensions  will  be 
awarded  to  the  corporations  now  in  possession  of  the  streets; 
but  that  period  for  which  they  will  be  run  will  be  shorter  than 
before;  that  the  right  of  purchase  after  a  comparatively  short  term 


of  years  will  be  reserved,  and  that  the  municipality  will  secure  a 
right  of  control  greater  than  that  ever  before  exercised  in  Chi- 
cago over  private  corporations.  He  also  believes  that  with  ex- 
penditures involved  in  improving  the  service,  and  the  short  period 
for  which  franchises  can  be  granted,  larger  payments  of  gross  re- 
ceipts as  compensation  or  a  considerable  reduction  of  fares  can- 
not be  effected. 

It  is  unfortunate  for  Chicago  that  under  the  present  conditions 
long-term  franchises  cannot  be  granted.  The  maximum  period 
for  which  a  franchise  can  now  be  given  is  twenty  years,  which  is 
certainly  too  short  to  warrant  any  very  large  investment  in  per- 
manent construction  or  reconstruction  without  some  satisfactory 
guarantee  that  the  investment  made  will  be  protected  when  the 
franchise  expires.  We  do  not  mean  by  this  that  there  is  any  poss- 
ibility of  confiscation  or  practical  confiscation  of  the  street  rail- 
way properties  either  in  Chicago  or  elsewhere  when  their  fran- 
chises expire.  The  courts  in  every  Slate,  we  believe,  will  uphold 
the  company  in  demanding  a  fair  price  from  its  successor  to  its 
franchise  for  material  in  the  street  which  cannot  lie  removed, 
whether  there  is  any  provision  in  the  franchise  for  such  pur- 
chase or  not.  Hut  an  appraisement  can  be  made  on  so  many 
bases  that  it  is  useless  to  expect  a  company  to  sink  any  con- 
siderable amount  of  money  in  irremovable  property  unless  it 
either  has  an  opportunity  to  recover  the  value  of  this  investment 
by  use  through  a  long  term  of  years  or  else  that  it  shall  be  prop- 
erly compensated  if  it  has  to  abandon  its  plant  within  a  shorter 
time.  We  are  confident,  however,  that  so  far  as  Chicago  is  con- 
cerned a  fair  course  will  be  taken.  The  most  urgent  need  in  that 
city  is  for  a  subway,  which  all  evidence  goes  to  show  can  be  built. 
The  companies  have  indicated  a  willingness  to  meet  the  city 
authorities  on  any  reasonable  basis,  and  they,  on  their  part,  have 
given  every  indication  of  a  purpose  to  treat  the  subject  in  a  broad 
way. 

It  might  be  said  in  this  connection  that  much  evil  often  results 
from  a  thoughtless  comparison  of  what  is  done  in  the  direction  of 
franchise  payments  and  in  other  ways  between  street  railway  com- 
panies in  one  city  and  in  another.  It  is  often  assumed  by  city 
authorities  that  the  railway  company  which  uses  the  streets  in  that 
city  should  be  w  illing  to  do  anything,  or  almost  anything,  in  this 
direction  w  hich  any  company  in  any  other  city  happens  to  do :  and  a» 
New  York  is  the  metropolis  of  the  country  it  is  often  assumed  that 
what  is  good  enough  for  New  York  is  not  too  good  for  any  other 
city  of  the  country.  This  is  unfair,  however,  because  there  is  prob 
ably  no  other  city  in  the  country  with  which,  for  many  reasons,  a 
comparison  is  less  suitable  than  with  New  York.  In  the  first  place, 
the  earnings  on  the  system  of  the  Metropolitan  Street  Railway  Com- 
pany, of  New  York,  per  mile  of  track,  owing  to  the  topography  oi 
the  city  and  other  local  conditions,  is  vcstly  in  excess  of  that  in  any 
city  at  home  or  abroad  with  which  we  arc  acquainted.  In  actual 
figures  they  amount,  including  the  hotse  car  lines,  to  about  $7.».oon 
per  mile  of  track,  and  not  including  the  horse  car  lines  to  about 
$00,000  per  mile  of  track,  as  compared  with  $.26,600  in  Boston, 
practically  the  same  in  Chicago  and  $23,200  in  Brooklyn.  These 
figures  by  themselves  indicate  immediately  the  immense  difference 
in  traffic  conditions,  but  do  not  tell  the  whole  story.  The  reason  for 
this  is  that  the  New  York  suriace  system  is  relieved  of  a  large 
amount  of  its  long  haul,  or  unprofitable  traffic,  which  goes  to  the 
elevated,  so  that  in  addition  to  having  a  large  income  per  mile  oi 
track  this  sum  is  derived  from  what  is  almost  entirely  a  short-haul 
business,  so  that  the  transportation  expenses  for  doing  the  same 
DUSmCSI  are  considerably  less  than  on  a  road  which  has  to  care  for 
both  a  long  and  a  short  haul  traffic.  If  we  carry  the  comparison  of 
gross  receipts  per  mile  of  track  to  the  cases  of  railways  in  cities 
of  the  second  class  we  will  find  an  even  greater  difference  than  that 
cited  alxive.  There  are  many  other  practical  operating  points  which 
differentiate  the  New  York  situation  from  that  of  any  other  city  in 
the  country  and  which  make  it  useless  as  a  criterion  in  many  re- 
spects for  comparison.  We  have  not  space  here  to  point  out  all  of 
these  points,  but  direct  attention  to  the  item  of  gross  receipts  per 
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mile  of  track  as  one  which  often  escapes  the  theorist  on  the  subject 
of  political  and  municipal  economy,  and  which,  if  unconsidered, 
deprive  the  results  derived  from  his  theories  of  any  practical  value. 

Packacc  Freight  Business 

Many  intcrurban  and  suburban  lines  have  found  the  carrying  of 
packages  a  profitable  branch  to  cultivate,  especially  where  the 
road  extends  from  a  large  city  to  numerous  nearby  towns  which 
depend  upon  h  for  the  bulk  of  its  supplier  In  the  case  of  the  Ohio 
road,  which  forms  the  subject  of  the  leading  article  in  this  issue, 
it  is  pointed  out  that  the  electric  line  has  not  only  secured  the 
greater  part  of  the  passenger  traffic  in  the  territory  covered,  but 
that  it  is  also  gradually  gaining  control  of  the  freight  business. 
In  the  handling  of  light  freight  packages,  which  :s  in  reality  ex- 
press matter,  the  electric  company  has  been  particularly  favored, 
as  it  has  been  able  to  give  much  better  service  than  the  old  steam 
lines.  The  latter  have  been  hampered  by  the  conservative  class 
of  management  that  disapproves  of  all  departures  from  long- 
estaMtlhed  method',  and  refuses  to  admit  thai  the  changed  con- 
ditions of  to-day  may  materially  affect  the  efficiency  01  an  organi- 
zation that  was  formed  for  meeting  the  requirements  of  the  last 
generation  With  the  constant  diminution  of  business,  however, 
a  realization  oi  the  necessity  for  reorganization  has  dawned  upon 

*omi  ni  (In  old  roads    n<  t  all  oi  them,  li  iwcv.  r  1  .   that 

have  seen  the  light  are  now  preparing  to  furnish  trequent  service 
along  the  lines  followed  by  modem  electric  railways  The  electric 
lines  have  greatly  simplified  the  methods  of  handling  this  class  oi 
business,  and  while  their  iilan  may  be  considered  crude  by  those 
familiar  with  the  organization  of  the  steam  railroads,  it  seems 
to  lend  itself  readily  to  the  limited  requirements  of  this 
class  of  business,  the  chici  requisite  of  which  is  prompt  and  fre- 
quent delivery.  It  is  in  this  very  important  feature  that  the  steam 
lines  have  failed,  and.  consequently,  it  behooves  the  management 
of  such  enterprises  as  may  be  threatened  with  electric  competition, 
as  well  as  those  who  are  already  enjoying  that  distinction,  to 
make  a  careful  study  of  the  situation  and  consider  whether,  after 
all.  a  modification  of  their  entire  system  for  package  and  light 
[night  business  is  not  desirable 

Municipal  Socialism 

We  earnestly  hope  that  every  one  of  our  readers  will  study 
carefully  the  paper  concluded  in  our  issue  of  Sept.  6  on 
the  failure  of  municipal  undertakings  in  England.  It  is  a  most 
interesting  examination  of  a  very  pertinent  topic.  We  do  not  in 
the  least  usually  class  England  as  a  socialistic  country,  yet  when 
an  Industrial  Freedom  League  has  to  be  formed  to  combat 
municipal  interference  with  private  business  it  would  seem  that 
our  British  cousins  were  really  in  the  clutches  of  a  socialistic 
"octopus"  at  least  as  ferocious  as  the  far-famed  American  species. 
Every  municipality,  as  a  matter  of  course,  has  to  undertake  cer- 
tain work  of  construction  and  supply,  which  might  in  whole  or 
in  part  be  relegated  to  private  enterprise.  For  years  economists 
have  been  struggling  to  work  out  the  logical  theory  oi  municipal 
ownership,  but  on  the  whole  their  struggles  have  only  served 
to  involve  them  in  deeper  uncertainty  Without  desiring  to 
plunge  ourselves  into  the  intricacies  of  what  has  bun  wittily 
called  the  dismal  science."  we  desire,  apropos  of  Mr.  Porter's 
paper,  to  record  our  conviction  that  the  failure  to  evolve  a  con- 
sistent theory  arises  from  the  very  simple  tact  that  there  is  none. 
It  is  a  case  of  dealing  with  conditions,  riot  theories:  of  practical 
compromises  and  shrewd  restraint.  Only  in  a  few  cases  can  any 
general  ru!c,s  be  laid  down,  and  even  these  are  mostly  of  local 
applicability  For  instance,  we  recently  pointed  out  the  practical 
distinction  between  municipal  waterworks  and  municipal  tram- 
ways, under  existing  American  conditions,  and  showed  how.  with 
the  present  state  of  practical  politics,  any  enterprise  requiring 
a  large  amount  of  skilled  labor  must  suffer  when  conducted  by 
the  municipality  Obviously  this  is  a  question  oi  degree,  not  of 
kind,  and  while  we  can  conceive  of  a  civic  government  so  con- 
stituted that  it  could  safely  undertake  even  a  tramway,  we  can  lay 
our  finger  without  difficulty  on  eiti'S  in  which  even  street  cleaning 


and  construction  could  be  better  and  more  cheaply  done  by  pri- 
vate enterprise. 

Now,  oar  British  friends  have  gone  into  all  sorts  of  municipal 
trailing,  and  instead  of  contenting  themselves  with  doing  merely 
work  of  general  necessity  have  tried  to  wring  a  profit  from  under- 
takings which  are  in  direct  competition  with  the  natural  course 
oi  privite  industry.  That  such  socialistic  enterprise  has  often  met 
with  disaster  is  not  to  be  wondered  at,  for  human  nature  is  about 
the  same  the  world  over,  and  the  political  factors,  notoriously 
Operative  here,  are  not  confined  to  this  side  oi  (he  Atlantic  There 
is  current  here  a  somewhat  exaggerated  idea  oi  the  purity  of 
English  politics,  and  we  do  not  fully  realize  that  municipal  en- 
terprise abroad  may  be  tainted  with  the  same  venal  element  with 
which  we  are  all  too  familiar.  It  may  not  be  manifested  by  ex- 
actly the  same  symptoms,  but  the  results  are  similar.  The  fact 
that  English  municipal  ownership  has  led  to  conspicuously  bad 
results  implies  a  record  of  at  least  mi  ■management  and  probably 
corruption  to  boot.  The  fundamental  difference  between  private 
atld  public  management  is  that  in  the  former  the  active  managers 
have  a  permanent  and  acute  personal  pecuniary  interest  in  the 
success  of  the  enterprise,  while  in  the  latter  the  moving  power  is 
a  temporary  and  often  perfunctory  sense  of  partisan  responsibility. 
This  difference  cannot  be  disposed  of  by  resorting  to  high-sound- 
ing platitudes.  The  president  of  an  American  street  railway,  lor 
instance,  is  usually  a  very  heavy  stockholder,  with  a  long  and 
varied  business  training-— a  man  of  affairs,  with  large  personal 
interests  at  stake  His  superintendent  is  a  trained  tramway  man- 
ager, held  directly  responsible  for  results,  who  stands  or  falls  with 
the  enterprise  he  is  conducting.  The  Mayor  of  an  American  city 
is  generally  a  lawyer,  whose  practice  has  run  to  politics,  very 
likely  an  able  man  of  high  personal  integrity,  but  with  an  eye  for 
-Congress,  and  no  private  interests  at  stake  in  the  success  of  par- 
ticular branches  of  municipal  enterprise.  If  one  such  branch  were 
a  tramway  its  manager,  however  able,  would  keep  his  place  only 
by  tile  most  adroit  trimming,  and  would  be  kicked  out  without 
ceremony  if  his  course  crossed  the  path  of  party  supremacy. 

Analogous  conditions  hold  abroad,  and  Mr.  Porter  has  very 
clearly  shown  that  the  taxpayers  suffer  from  the  necessary  re- 
mits. We  think  that  if  the  public  could  clearly  comprehend  the 
real  sources  of  failure  in  municipal  ownership  there  would  be  very 
little  danger  of  our  following  England's  bad  example.  It  is  a  very 
difficult  thing  to  compare  with  precision  the  details  of  public  and 
private  management.  Wc  cuslomarily  judge  the  two  only  by  their 
general  result*,  The  very  searching  basis  of  comparison  of  costs 
laid  down  in  Mr.  Porter's  last  article  is  very  difficult  to  apply,  but 
would  disclose  some  very  unpleasant  conditions  if  it  were  rigor- 
ously enforced.  Truth  to  tell,  it  would  damn  plenty  of  private  en- 
terprises, The  most  efficient  comparison  which  could  be  made, 
we  think,  would  involve  the  investigation  of  two  plants  in  neigh- 
boring and  similar  communities — the  one  under  municipal  owner- 
ship, the  other  under  private  ownership.  If  such  a  pair  could  be 
found  the  next  step  would  be  to  tabulate  the  detailed  expenses  of 
each,  so  as  to  show  plainly  just  what  prices  were  paid  by  each  for 
the  separate  items  of  material  and  labor,  management  and  general 
expense  We  have  seen  comparisons  without  number,  but  they 
have  rarely  been  searching  enough  to  show  the  full  weakness  of 
the  municipal  ease.  This  lies,  we  think,  not  so  much  in  the  treat 
men!  of  depreciation  and  sinking  fund,  which  are  seldom  ade- 
quately provided  for.  as  in  the  suppressed  items  of  general  ex- 
pense and  in  the  details  which  generally  escape  comparison  en- 
tirely. We  have  not  yet  in  this  country  to  deal  with  the  stagnation 
produced  by  municipal  competition,  which  has  shown  itself  so 
seriously  in  England.  It  is  a  logical  result  of  the  conditions  there 
existing,  and  we  earnestly  hope  that  such  an  example  will  preserve 
us  from  entering  upon  a  policy  so  short  sighted.  England  is  in 
the  main  a  wonderfully  free  country,  but  in  freedom  of  enterprise 
and  labor  it  has  little  to  be  proud  of.  And  singularly  enough  this 
failure  is  not  one  which  can  be  charged  up  against  the  English 
form  oi  government  so  much  as  against  misguided  popular  senti- 
ment. 
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Lnttrurbao  Road  Through  Ohio  Oil  F'eld 

One  of  the  most  promisii  1:  ni  ibe  intcrurhan  lines  <i{  Ohio  is 
the  Toledo,  Kosiori.i  ft  Findlay  Railway,  connecting  the  pros- 
perous cities  ut  Fostona  and  Findlay.  Right  ot  way  has  been 
secured  to  extend  the-  road  to  Toledo,  and  it  was  the  original  in- 
tention to  build  tile  line  tills  year,  but  the  great  scarcity  ol  ma- 
terial, together  with  the  general  depression  ol  traction  matters  in 
Ohio,  resulting  from  the  Everett  Moore  embarrassment,  pre- 
vented the  oomph  lion  of  these  plans  for  the  time  being. 

The  accompanying  map  (Fig.  I)  shows  the  route  traversed  by 
the  road,  and  the  proposed  extension  irom  FoMoria  to  Toledo, 
Broken  lines  mi  this  map  show  the  Tithn.  Fostona  ,t  Kastcrn 
Railway,  an  independent  line  operating  between  Fostona  and 
Tiffin  The  population  i.t  the  towns,  m  this  section  is  imliealed 
on  the  map.  It  will  Ik-  noticed  that  there  are  a  number  of  small 
settlements  along  the  line  in  addition  to  the  towns  from  winch  the 
road  takes  its  name 

Fostona  has  a  population  ol  Kono  and  Ftndla)  about  18.000  The 
tributary  population  of  the  present  road  is  about  40.000.  The 
eountry  traverseel  is  the  heart  of  the  great  oil  fields  of  North- 
western Ohio,  so  that  lor  its  country  traffic  the  road  not  only 
draws  irom  the  thriving  farms  but  from  the  hundred!  of  ml  wells 
and  numerous  pumping  stations  along  the  line.  Oil  men  are 
desirable  patrons,  they  make  irequent  irips  t<>  the  cities,  and  sup- 
plies for  the  wells  form  a  very  important  item  in  the  package 
freight  business  oi  the  road  So  numerous  are  the  oil  wells  in  this 
district  and  so  tierce  is  the  competition  for  available  ground  that 
the  company  has  accepted  two  or  three  propositions  for  the  lease 
of  unoccupied  land  along  its  right  of  way  W  ells  have  been  drilled 
and  derricks  erected,  ami  in  places  the  cars  almost  gr.uc  the  latter 
in  passing  Oil  leases  form  a  considerable  item  in  the  earnings  of 
the  road  A  trip  over  this  road  at  night  is  an  interesting  sight  lor 
one  who  is  unfamiliar  with  the  oil  districts  The  country  for  miles 
around  is  illuminated  by  hundreds  of  small  dames  from  escaping 
oil  and  gas.  and  the  clank  of  the  pu.npmg  machines,  mingled  with 
the  steady  hammer  of  the  drills,  makes  a  fitting  accompaniment 
to  a  scene  which  i*  weird  in  thi  extreme. 

Between  Fostona  and  Findlay  the  road  is  built  on  .IS-it.  private 
right  ot  way  adjoining  the  highway,  and  separated  from  it  hy  a 
ditch.  The  country  traversed  is  extremely  level,  there  is  only  one 
grade  on  the  line,  and  that  is  something  less  than  I  per  cent. 
There  is  one  12-ft.  fill,  and  there  are  three  curves  requiring  guard 
rails,  but  all  of  them  can  be  taken  at  full  speed.  The  extension  la 
TokdO  will  he  even  better  adapted  for  hij'h  speed,  as  there  will 
hr  no  grades  over  1  per  cent;  only  one  railroad  crossing  outside 
the  cities,  and  hut  two  curves  requiring  guard  rails 

The  track  is  laid  with  60- lb.  T  rail*.  JO>ft  lengths  with  Atlas 
joints.  Ties  are  white  oak  and  cedar,  S  ins  x  K  ins.  x  8  ft.  oil  i-it. 
centers.  Flight  inches  oi  crushed  stone  is  used  ior  ballast,  and  the 
road  bed  is  drained  by  a  ditch  at  each  side,  with  crock  piping 
where  necessary.    The  poles  are  JO  ft.  and  JJ-fl,  cellar.  100  ft 


apart.  Direct  current  distribution  is  used,  and  there  are  two 
Jso.ono  cm  aluminum  feeder*.  Double  trolley  wires  of  the  No.  00 
rigurc-8  type  arc  used.    Hangers  and  insulator*  were  supplied  by 
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FIG   t.- ROUTE  OF  THE  TOLEDO,  FOSTORIA  &  FINDLAY 
RAILWAY 

the  Ohio  Brass  Company.  Stops  and  fare  limit*  are  designated  by 
signs,  the  former  being  about  hdf  a  mile  apart.    Cattle  guards 

are  placed  at  all  crossings 
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I.— CAR  SHED,  POWER  HOUSE  AND  PASSHNGER  STATION  OF  TOLEDO,  FOSTORIA  *  FINDLAY  RAILWAY 
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The  headquarters,  power  house  and  car  houses  are  at  Fostoria. 
The  buildings,  which  are  shown  in  Fin  .'.  are  of  lirick  and  struc- 
tural steel  and  wry  substantial.  The  cat  houses  have  space  for 
the  storage  oi  double  the  present  equipment  The  buildine  also 
ineludrs  I  small  repair  shop,  equipped  with  lathes,  drill  presses, 
emery  wheels,  blacksmith's  iorge.  etc.  Tberr  are  facilities  [or 
rewinding  armatures,  but  although  the  road  has  been  in  operation 
for  more  than  a  year,  there  has  been  no  demand  whatever  for  this 
class  of  work,  as  the  management  has  yet  to  experience  the  burn- 
ing out  of  an  armature. 

The  power  house  <  Fig.  .1)  t*  designed  with  a  view  to  extensions 
when  the  Kostorii  Toledo  line  is  built.  The  power  equipment 
consists  of  two  jjo-kw  650-volt  Westinghousc  railway  generators 
I  Fig  41.  direct-connected  to  two  ton  hp  4  valve  Undent  com 
pound  Kusscl  engines,  two  400- hp  Sterling  boUem,  and  .1  75-kw 
motor-driven  booster,  used  for  extra  service. 

A  general  view  of  the  engine  room,  showing  the  switchboard, 
is  presented  in  F"ig.  5.  The  auxiliary  equipment  COBCtalK  oi  De.in 
<eed-water  pumps,  and  Slilwell-Biercc  water  heaters.  Rain  water, 
taken  irom  an  artificial  pond,  and  city  water  are  mixed  for  the 
water  supply  At  present  the  engines  are  operated  mm-con 
densing.  but  they  will  shortly  be  changed  to  condensing,  when  the 
power  generated  will  be  increased  to  ,t75  hp  each.  The  electrical 
equipment  was  installed  by  the  Westinghousc  Kleetric  &  Manufac- 
turing Company;  the  engines  and  boilers  by  Arbucklc-Ryan  Com- 
pany, oi  Toledo;  the  piping  by  tlie  Best  Manufacturing  Company, 
of  Pimbugh:  the  line  work  by  the  Star  Electric  Company,  of 
Toledo:  while  the  general  construction  work  was  done  by  the 
Dover  Construction  Company,  which  is  composed  of  men  inter- 
ested in  the  road.  The  consulting  engineers  were  K  1'  Roberts 
&  Company,  of  Cleveland,  from  whom  the  plans  oi  the  piping  and 
general  layout  of  the  power  house,  presented  in  Figs  (1  and  7.  were 
secttred. 

The  rolling  stock  of  the  road  consists  oi  eight  45  ft.  Jewett  cars 


and  two  15-bench  Itrill  (  pen  cars.  Two  of  the  former  are  com- 
bination cars,  with  baggage  compartments,  and  live  )re  standard 
coaches  with  smoking  compartments,  water  coolers,  closets  ami 
Other  improvements    The  other  car  oi  this  lot  is  a  magnificently 
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FIG   J  -  POWER  HOUSE  AT  FOSTORK 


FIG.  5. — ENGINE  ROOM  IN  POWER  STATION,  SHOWING  SWITCHBOARD 
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14  \  X.  trucks,  and  the  Brills  with  27-G.  Brill 
trucks.  All  of  the  cars,  both  open  and  closed, 
are  double  coders,  have  rattan  walkover  teats, 
and  air  brakes  operated  under  the  Christenscn 
storage  system.  The  motor  equipment  of  each 
car  consists  01  two  Westinghouse  No.  56  50-hp 
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FIG.  6.  — ISOMETRIC  DRAWING  OF  PIPING,  TOLEDO,  FOSTORIA  Ai  I 'INDI.AY  RAILWAY 


equipped  privatr  rhair  car.  which  is  used  for  special  trips  and 
trolley  parties.    The  Jewctt  cars  are  equipped  with  Peckham 


motors.  While  the  motor  equip- 
ment is  not  as  powerful  as  that 
used  on  many  interurban  roads, 
the  extreme!}  level  private  right 
of  way  and  the  fact  that  entrance 
to  both  cities  is  owned  by  the 
company,  enables  a  very  cred- 
itable speed.  The  schedule  for 
the  17  miles  i«  One  hour,  but  late 
cars  frequenti)  make  it  in  much 
shorter  time.  The  special  car 
mentioned  hat  four  50-hp  mo- 
tors, and  is  geared  to  no  mile* 
an  hour.  On  several  occasions 
this  car  ha?,  made  the  run  be- 
tween the  two  cities  in  .30  minutes,  and  on  one  occasion 
Manager    Went*,    of    the    company,    took    a    party  from 
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FoMoria  t<>  attend  a  baseball  game  in  Findlay.  in  ij  minutes. 

An  hourly  service  is  maintained  between  the  rilies.  but  nn  Sun- 
day*, holidays  and  on  ■itmgww  wmnici  iwrniiu*.  a  half-hour 


i 


FIG.  4  — ONE  OF  THE  2So  KW   UNIfS  IN  THE  POWER  HOL'SE  AT  FOSTORIA 


headway  is  maintained    The  through  iare  is  .■;  cents,  the  road 
bung  divided  into  5-ccnt  limits.    Sam  kino'  Park  lies  about 
halfway  between  the  tw    town*,  and  only  to  this  point  are  ticket* 
odd  ( llinur  Of  registers  arc  used,  and  these 
indicate  tlif  f»r«  |>aid,  to  lliat  no  cash  receipts 
are  given. 

The  company  derive*  »  very  considerable 

iMiome  from  package  freight,  and.  as  before 
ininnaud.  ninth  ol  this  conies  from  supplus 
b»r  the  uameitnw  oil  wells.  Considerable 

farm  produce  is  handled,  ami  the  through 
business  is  also  very  heavy  The  company 
lias  the  mail  corni.n  l  between  the  two  towns, 
having  wrested  it  from  the  Mcain  road 
which  it  parallel*.  Jt  is  also  claimed  lb.it  the 
steam  road  has  lost  practical!)  all  it*  passen- 
ger bi|sine-s.  and  much  oi  the  frcighl  In  tween 
tlie  two  points  Indicaiioii  11I  ttle  lact  that  the 
competition  i-  a  serion-  matter.  I-  shown  hi  a 
recent  report  thai  the  Lake  F.iic  ft  Wcsii-rn 

will  entirely  rebuild  its  line*  between  Fortoria  and  l-nidla...  Mure 
trains  are  to  be  operated  and  a  «trenuon*  effort  will  be  made  to 
if  tram  the  lost  (/round 


In  handling  the  package  freight  business  the  standard  railway 
classification  is  used,  and  packages  are  carried  at  either  7  cents 
or  8  cents  per  cwt.    At  present  no  agents  arc  maintained,  and 

all  good*  are  handled  in  combination  cars  The 
business  is  growing  so  rapidly,  however,  lh.it  a 
special  freight  car  will  be  installed  in  the  near 
future.  The  conductors  and  inotoriiien  handle 
all  the  freight.  Instead  of  voluminous  blanks, 
the  conductors  are  provided  with  tickets  similar 
to  transfer  (lips,  and  in  receiving  freight  the 
'mud  ami  amount,  whether  collected  or  not.  i* 
punched  in  duplicate,  one  slip  living  handed  to 
ihe  consignor  as  a  receipt.  Coal  cars  arc  irc- 
<|Ueiitly  received  from  the  steam  roads  at  Find- 
lay  and  Fostoria  and  delivered  to  the  gas  and 
pumping  siatioiis  on  the  hue.  Thirty  cents  per 
ton  is  charged  for  the '» miles  which  it  is  usually 
hauled, 

Probably  the  heaviest  earnings  of  this  road 
come  from  the  excursion  business  to  and  irnm 
Sam  Reeve*'  ('ark.  It  might  be  truthfully  said 
that  without  this  business,  which  it  handles,  ex- 
clusively, the  present  road  could  not  make  l 
living  in  competition  with  the  steam  road.  The 
park,  consisting  oi  55  acres,  is  owned  and  was 
l.vd  out  by  the  company  at  a  very  reasonable 
figure,  in  view  of  its  earning  powers,  It  draws 
ir<  in  both  cities,  as  well  as  the  entire  surround- 
ing country,  being  one  of  the  most  attractive 
little  resorts  in  that  section  of  the  Slate,  and  the 
only  one  of  its  kind  in  the  immediate  vicinity 
It  lacks  somewhat  irotn  the  fact  thai  it  has  no 
body  oi  water,  but  the  oilier  appointments  seem 
to  make  up  for  this  deficiency.  L'nlike  numer- 
ous similar  resorts,  the  park  draw  s  good  crowds 
all  the  year  around  The  theater  and  pavilion, 
shown  in  Fig.  K.  is  designed  so  that  it  can  be  thrown 
open  during  the  summer  months  and  closed  tight  dur- 
ing the  cold  weallur.    Two  large  furnaces  supply  ample  heat 


FIG.  u.-DbSPATCHER'S  STATION  AND  CAR  AT  ENTRANCE  TO  SAM  REEVES'  PARK 


in  the  coldest  weather,  and,  if  desired,  during  moderately  severe 
weather,  the  heat  can  be  regulated  by  operating  only  one  furnace 
at  a  time    The  round-trip  ticket  from  either  city  admits  the 
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holder  t»  the  grounds  ami  theater.  Reserved  scats  arc  s  cents 
and  ic>  rents  extra.  according  to  location  There  in.  a  bale  my, 
and,  u nil  the  auditorium,  tlu-re  is  a  Mating  capacity  of  ahuut 
IJOO  in  the  house  High-chit  vaudeville  is  given  each  evening, 
and  on  certain  nights  the  llour  is  cleared  tor  dancing.  On  the 
ground  floor  oi  the  pavilion  there  are  a  shooting  gallery,  luiliard 

and  1  '  tables,  bowline  alleys,  and  toilet  and  dressing  rooms 

No  liquors  are  solit  on  the  Kfimml-.  and  (icorgc  C.  Kichards. 
who  manages  the  park  (or  the  couipnny.  has  been  entirely  suc- 
cessinl  in  his  efforts,  to  cater  to  the  vciy  lust  cla*s  of  people  in 
both  cities.  One  portion  of  the  pavilion  is  leased  to  a  popular 
caterer,  and  refreshments  oi  all  kinds  are  served  Frequently  the 
dancing  privileges  arc  let  to  private  parlies,  and  this  includes  the 


board,  plan  of  which  is  presented  in  F'ig.  to.  The  board  was 
planned  by  Manager  Went*  and  improved  by  Ijcorgc  Pink,  the 
tram  despatches  ll  is  about  6  ft.  in  length  divided  into  spaces 
representing  the  switches  or  panting  points.  The  board  is  di- 
vided transversely  for  east-bound  and  west -hound  trains,  ami  at 
each  |MaMrig  point  represented  are  eight  holes,  into  which  are 
inserted  pegs  numbered  011  the  heads  to  correspond  with  the 
numbers  oi  the  cars.  In  each  section  two  holes  are  provided  for 
the  order  "report"  and  two  for  "passing,"  For  example,  car  No 
10.  r.i«i  l»>tind,  reports  from  Fimllay  Hill:  No.  11,  west-bound, 
has  orders  to  report  at  L'rcightons,  but  has  not  arrived;  No.  IJ 
ha«  juyt  left  the  Park,  after  No.  to  had  reported  from  K nulla} 
Hill,  with  orders  lu  pass  No.  10  at  Creightons,  and  report  at 


FIG.  8  —  PAVILION  AT  SAM  REEVES'  PARK  J 


use  of  the  private  car  already  mentioned  Among  other  attrac- 
tions arc  a  merry-no-roiind  and  a  small  but  promising  Zone 
t>tlicr  features  are  to  be  addid.  One  section  of  the  enclosure  is 
divided  off  for  a  baseball  ground  During  lb*  season  there  are 
K.oucs  between  well  known  teams  on  regular  dates,  ami  on  these 
dates  admission  to  the  giand  stand  seats  i<  to  cents  and  1;  cents 
On  account  of  the  park  business,  ilu  navel  i»n  the  road 
heaviest  in  the  evenings  ami  on  holidays  July  4  of  this  year 
wa«  the  beavictt  ever  known. 

The  llespalclling  system  of  the  mad  is  hantHrd  from  an  office 
at  the  park  entrance,  which  is  shown  in  Fig.  ij.  The  line  is  cov- 
ered by  a  telephone  system,  which  is  connected  with  the  cn- 
changri  of  the  Bell  Telephone.  Cnmnahy  in  both  Findlay  and 
Fostoria  F'.ach  car  is  provided  with  a  kt&ndard  Hell  telephone, 
and  connection  with  the  telephone  wire  can  be  m.nle  at  any  point. 
In  despatching  the  operator  u?es  in  connection  with  the  ordinary 
train  sheet  HYowtag  schedule  rod  passing  points,  a  despatching 


Kindt*)  Mill  K«r  this  order,  the  operator  inserts  ping  No.  t.t 
in  "uniting"  hole  al  t'icigliioiis.  and  "report"  hole  at  Findlay 
Hill.  When  No.  to  re|mns  at  Findlay  he  gives  hi  r  orders  to 
report  at  (."11  ightous.  ami  inserts  phtg  in  "report"  hide  at  Creigh- 
tons tor  ca$t-b(Mind  car.  No  10  arrives  and  reports,  ami  the 
operator  looks  at  the  board  and  finds  she  is-  to  pass  No  11  and 
No.  1,1,  ami  so  advise*  the  conductor.  About  the  same  tunc  a 
car  reports  front  the  V.  after  the  orders  have  been  given  to  No 
1.1.  ami  the  operator  looks  at  the  board  and  funis  he  can  not  send 
.1  car  east  of  Findlay  I  fill,  anil  ftives  orders  accordingly.  The 
hoard  is  innnd  to  he  viry  useful,  and  at  titties  eight  cars  arc 
operated  with  very  little  delay  at  switches. 

The  Toledo.  Fpntoria  &  Findlay  Railway  Company  is  incor- 
porated for  St. 500,000  authorized  capital  stock,  hut  this  has  in 
view  the  extension  id  the  road  to  Toledo.  The  bonded  indebt- 
edness at  present  is  $450,000.  The  Mock  and  bonds  arc  held  al- 
most wholly  by  the  melt  who  built  the  road,  consequently  they 
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arc  well  satisfied  to  have  it  pay  all  fixed  charges,  leaving  the  sur- 
plus (or  improvements  and  extensions.  The  extension  of  the 
road  to  Toledo  will  bring  it  into  active  competition  for  Findlay- 
Toledo  business  with  the  Toledo,  Bowling  Green  &  Southern 
Traction  Company,  operating  to  Findlay  over  the  shorter  route 
by  way  of  Bowling  Green.  The  Toledo,  Findlay  &■  Fostoria  offi- 
cial*, however,  claim  they  will  be  well  able  to  compete  with  the 
other  road,  because  of  their  advantages  in  possessing  the  pri- 
vate right  of  way,  and  the  absence  of  seven  grades  and  curves. 
This  discussion  hinges  on  something  even  more  important  than 
the  F indlay-Toledo  business,  since  it  is  an  open  question  in  the 
minds  of  the  general  public  of  that  section  as  to  which  road  will 
form  an  alliance  with  the  powerful  Pomcroy-Mandelbaum  syndi- 
cate in  lite  through  line  from  Cincinnati  to  Toledo.  This  syndi- 
cate is  completing  its  system  into  Findlay  from  Lima,  and  it  is 
generally  accepted  as  a  foregone  conclusion  that  it  will  not  at- 
tempt to  build  a  third  line  from  the  latter  point  to  Toledo.  There 
is.  therefore,  much  speculation  as  to  which  of  the  present  roads 
will  be  chosen 

The  officer*  of  the  company  arc  S  W.  Croxton.  Cleveland, 
president;  K.  C  Deardoiff.  Toledo,  vice  president ;  Theodore 
Went*,  secretary  -treasurer  and  manager. 

 — 

The  Strike  on  the  Hudson  Valley  Railway 


The  strike  of  the  employees  of  the  Hudson  Valley  Railway 
Company  assumed  such  a  serious  aspect  on  Sept.  17  that  the  sheriff 
of  Warren  County,  deeming  his  force  insufficient  to  guard  the 
company's  property,  had  the  militia  called  out  On  the  day  men- 
tioned a  car.  guarded  by  -.ier.il  deputy  sheriffs,  took  a  number  of 
non  union  motornien  and  conductors  from  Fort  Edward  to  Glens 
Falls.  This  seemed  to  be  a  signal  for  a  demonstration  by  the 
strikers  and  their  sympathizers,  for  they  lined  the  track  and  >o 
hampered  the  work  of  replacing  the  car  that  several  hours  were 
consumed  in  completing  the  job 

However,  it  was  not  until  Sept.  18.  when  the  company  madr 
strenuous  efforts  to  resume  passenger  traffic,  and  was  to  a  limited 
extent  successful,  that  the  strike  assumed  a  very  serious  aspect. 
Extra  companies  of  militia  were  then  called  out.  and  details  were 
sent  to  protect  the  company's  power  house  near  Saialoga 
Troops  were  also  sent  to  Whitehall  and  Mechanicsville,  where 
there  had  been  riotous  demonstrations.  A  boy  was  shot  by  a 
deputy  sheriff  in  Watcrford  late  on  the  afternoon  of  Sept.  18.  but 
the  injury  was  slight 

The  most  severe  riot  since  the  strike  was  begun  occurred  on 
Sept  JO  at  WlterfOfd  \  freight  train  of  the  Delaware  &  Hudson 
«as  wrecked  at  the  crossing  where  the  trolley  tracks  intersect. 
The  locomotive  was  overturned  and  the  engineer  and  fireman  were 
ininred  A  mob  of  strike  sympathizers  had  gathered  at  that  point 
and  it  is  thought  that  the  en...  over  was  tampered  with  to  wreck 
a  trolley  car. 

Since  Sept  18  the  company  ha-  each  day  succeeded  in  operating 
more  cars,  anil  the  strikers  are  less  demonstrative.  Armed  guards 
are  sent  out  with  each  car  that  leaves  the  car  house,  however, 
and  those  who  would  interfere  keep  at  a  di-lancc  when  the  cars 
are  operated  through  the  towns  where  most  of  the  violence  was 
displayed  last  week.  The  lawless  element,  it  would  seem,  has 
come  to  realize  that  the  company  propose,  to  maintain  its  de- 
termined stand.  The  company's  property  is  still  being  tampered 
with  at  i-olaled  points,  and  many  obstacles  arc  found  at  different 
points  along  the  line. 

The  old  practice  of  declaring  a  boycott  has  been  resorted  to. 
and  committees  from  the  unions  have  threatened  business  men 
who  have  any  dealings  with  the  railway,  its  officers  or  present 
employees,  or  with  the  National  Guard.  An  instance  of  the  ex- 
treme to  which  this  boycott  practice  is  carried  is  furnished  at 
Glens  Falls,  where  one  of  the  operatives  in  a  shirt  and  waist  fac- 
tory who  rode  to  work  on  a  car  was  jeered  and  hooted  at  by  her 
fellow  employee*.  A  committee,  representing  the  employees  of 
the  factory  in  which  the  girl  worked,  waited  on  the  local  manager 
of  the  company  owning  the  plant,  and  demanded  the  errfs  dis- 
charge under  a  threat  of  striking.  The  company  . ailing  the  plant, 
which  has  had  considerable  trouble  with  its  employees,  declares 
that  the  plant  will  be  removed  before  it  will  submit  to  such 
I)  ranny. 

Eater,  when  the  men  found  that  their  original  demand  would 
not  be  granted,  they  modified  it  somewhat,  asking  an  explanation 
ami  apology  and  a  promise  that  the  operatives  would  not  patronize 
the  cars.  The  company  refused  positively  to  exact  any  such  condi- 
tions and  the  committee  did  not  press  the  demand. 


Annual  .Report  of  the  Union  Traction  Company,  of 
Philadelphia 


Twelve  directors  were  elected  to  the  directorate  of  the  Union 
Traction  Company,  at  the  annual  meeting  of  the  stockholders  of 
the  company  held  last  week.  The  receipts  of  the  company  from 
operation  for  the  year  just  ended  were  $14,118,158,  cost  of  opera- 
tion, licenses,  taxes  and  fixed  charges,  $13,040,120,  showing  a 
profit  of  $1,078.0.19.  The  operating  expenses  were  52.30  per  cent, 
as  against  51.74  per  cent  last  year,  an  increase  of  .56  per  cent. 

The  board  of  directors  elected  for  the  ensuing  year,  497,764 
shares  being  voted,  was:  William  L.  Elkins,  Alexander  M.  Fox. 
John  B.  Parson..  William  H.  Shelmerdine,  J.  J.  Sullivan,  P.  A.  B. 
Widcncr,  George  U.  Widener,  George  W.  Elkins.  Alexander  Bal- 
four. Charles  O.  Kruger,  John  M.  Mack,  George  H.  Earle.  Jr. 
The  personnel  of  the  board  is  the  same  as  that  of  last  year,  with 
the  exception  of  Mr.  F.arle,  who  was  elected  to  the  place  vacated 
by  the  death  of  Alfred  Smith,  and  Mr.  Mack,  who  recently  suc- 
ceeded Mr.  Polan. 

P.  A.  B.  Widener  and  William  L.  Elkins  were  the  only  stock- 
holders of  prominence  absent  when  President  Parsons  made  his 
report.    He  said: 

As  this  is  the  last  operating  report  which  will  be  issued  by  your 
company,  I  thought  it  might  be  of  interest  to  give  the  subjoined 
information.  On  June  30  the  trackage  of  your  company  was  475-45 
miles,  divided  as  follows:  Operated  track  on  street,  453.25  miles; 
track  in  car  houses,  22  20  miles."  The  car  equipment  included  1 608 
closed  cars  and  1234  open  cars. 
The  annual  report  of  the  company  for  the  year  ended  June  3°. 


presented  at  the  annual  meeting,  shows: 
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The  balance  sheet  as  of  June  30  COmparei  as  follows: 
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Franchiw  account                                                                  10.248  NUCIft 
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.V.ffur.l  maintenance  account                                            21H.XI9  ::sj..'i;*, 

l  ised  charges  and  la»r.  nut  slue                                     IJK.m  l.tSCSIt 

Open  account.                                                                l.Mn.OUO  *fO,CK>j 

Opcrat.na:  account  due  company'.  <m  ,eat*                        9ll2.Ss*  1.004.101 

lieptMila  iind.rly.nf  companies                                             238.012  23S.790 
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Third  Annual  Report  of  the  American  Railways  Company 


The  third  annual  report  of  the  American  Railways  Company, 
being  that  for  the  fiscal  year  ending  June  30,  1002,  was  submitted 
at  the  annual  meeting  of  the  company,  held  last  week. 

The  net  income  for  the  year  is.  in  round  figures.  8  per  cent  upon 
the  capital  stock  of  the  company.  The  gross  earnings  of  the  sub- 
sidiary companies  for  the  year  1002  were  $1. 000,406,  as  compared 
will)  those  for  the  year  1001  of  $844,297.  an  increase  of  $165,199. 

During  the  year  there  were  issued  $2,500,000  of  the  American 
Railways  Company  5  per  cent  collateral  trust  convertible  gold 
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bonds,  dated  Dec.  2.  tool,  and  payable  Dec.  I.  ■  •>•  ■ .  These  loud* 
arc  redeemable  at  the  option  oi  tin-  company  at  any  lime  after 
Nov.  1.  1904.  at  103.  together  with  accrued  inuresi  no  the  prin 
<:pal  <if  the  lwnul  to  tin-  date  ui  redemption,  they  arc  aNo  eon 
vcrtiblc.  at  the  option  of  the  h>>ld«r  at  any  time  prinr  to  Nov.  I. 
10114,  Imt  not  thereafter,  into  the  capital  -tuck  ..I  the  American 
Railway*  Company  at"  par:  the  holder  receiving  at  tune  id  con- 
rcTHOn  the  accrued  intcrcM  upon  the  ImMmI  <  >l  lhc»e  bonds  lliere 
ha\e  heen  sold  at  this  date  $i  ..sijo.imo,  and  the  accrued  inltreM  IHI 
said  sales  has  been  included  in  the  statement  ui  fixed  charge* 

The  collateral  deposited  with  the  trustee,  the  Provident  l.iie  & 
Trust  Company,  oi  I'hiladelphia.  as  stCHritJ  ItH  hM  convertible 
hoiiils.  consists  ui  $  1. r.o.ooij  ui  the  first  ecMuutHtlatCfi  roorlRait*  5 
per  cent  bonds  of  the  Chicago  &  Juliet  E1cClrk  Railway  Company, 
being  trM  whole  i»nr  thereof  except  $4<i0<ino  reserved  to  p.iy  a 
like  amount  oi  bonds  secured  upon  parts  of  the  company  's  system; 
$500,000  oi  the  first  mortgage  o  per  cent  bonds  oi  the  Springfield 
Kailuay  Company.  01  Springfield,  <  )hio.  being  the  whole  i-siic 
thereof:  and  10.500  share*  of  the  capiial  stock  oi  the  People's 
Railway  Company,  of  Dayton.  Ohio,  out  of  a  total  issue  of  1 1,000 
shares  now  outstanding. 

There  have  been  acquired  by  purchase  during  the  year  the  fol- 
low i  11 B  securities:  twenty  shares  ol  the  Springfield  Railway  Com- 
■■nny.  thirty  nine  shares  of  the  People's  Railway  Company,  nine 
shar.-s  of  the  Allooiia  Ac  Logan  Valley  Klectric  Railway  Coinp-uy, 
5>*.t  shares  of  the  Cilv  Passenger  Railway  Company,  oi  Altoona. 
Pa 

No  new  properties  were  purchased  during  ihc  year,  but  ex- 
tensions and  improvements  to  properties  already  owned  haw  been 
made,  and  satisfactory  return'  (or  the  expenditures  incurred  are 
beinj  icccivcd. 

The  treasurer's  report  for  fiscal  year  ended  June  jo,  ICJCM,  shows: 
INt'OMK 


I  nil  list  i>n  hum  l>  ixinril  hy  the  euiu|uny    >'.'■'"!•  Hi 

IlivMrlMk  M  si.vks  .mncd  hy  the  lintHHIJ   17  J  ."«•  «•• 

'Mhsritaama  iih.uk-    IGJ.r7ti.il 


•  inr*  InCtaM     ta7ii.M.St 

IlKIM  t  HONS  KKOM  I.NtoMK 

l.rlli-ral  l«|.Cl>s*.    HI. IK* 

IWiMin  and  rcitistrainm  ■•(  Mwks  ami  kinds,  stamp 

u»,  etc   MM  3» 

)  ••«..!  e»l«rn»e    I.7lil  7li 

lam    S.HI.W 

Inlrrr.l  Ml  luii.lrd  del*    Sl.U'T  <«i 

Ikprcciaiion  ui  urncr  furniture  ami  ristims.  ami  uf 
rmiinrrring  ..c|.«nu«-iil  in-lrunienls   IBM.iw 

Tulal  iVriluclinns  fn*u  inoimr    p.'  is"..  ■>.• 

Srt  income    P*,ttlM 

Ihsiilmils  paid    ITo.lT*  tS 


Wan*""    HilJBSya 

Prulii  ami  h.»s  account,  balance  Jtmc      I>>!   MiUM 


Sut|.lus  June  an.  I»ri   SX&>.s»s..vJ 

•  IViiici|siMr  ntterc-i  ,,n  advance*  mailr  in  siih  c"iiin.uiir»  ami  deducted  (1  'in 
their  earnings  luf..re  dividend*  were  deetared- 

The  general  balance  sheet.  dlMcd  June  .to,  slums; 

Total  cist  uf  stuck*  ami  Irnaik    s.i  n.>,i>;  1:1 

lltIK  rc-ceivahtr.  accounts  trevtvahh*.  etc     U.viHM*'  !»l 

Tax  on  Capital  stuck  nan!  frum  July  I  n.  I  lift  watt  II,  KM!   MRS 

•  mice  for  ail  ma  ami  ti*i  ui  r»   fcTHTI 

Knuianii—  ihpMinni  itnouments    711  w 

iNsi'Miint-  nn  loans,  isitil  hut  m»t  iluc    3. 1!ll'.7l> 

h.lrrrsl  no  hi.mls  ...or. I,  .Inr  July  I.  l»r»   I'.iMoU 

•*<•»»  Soros  e«lcn«ion.  Uriilitcton  and  Milltillr  Traction  «  nuiiniiiy. ,  ill  >i,  m 

t'idlat<ml  lru»t  ffnld  live  |^-r  ienl  hon.U  in  Ifi-asiiry   !l|a.o*o«j 

t  a*  on  haad   U7.:n<:  11 

I7.VU..1H 

I'aaital  si.<k  ..   •.  ta.~i.<Mi>w 

t'idtaicral  trust  cunvriiililr  it.. Id  i  |wr  c«iu  l..mi|s  "imJu>tir.n> 

It'll*   ttt.ahlc    Ht.'.iall.ji 

NitH  ausiltlcil  hut  aval  paid   Il  ''tt;  .'j 

Acriik-nt  insitraricp  fund   TM4UMt 

lateral  nisriM-d  hut  ant  due  on  lun.led  d.ht    «,«&M 

Interest  accrued  hut  nut  due  no  ms>tin«  delif  ,   ),7M3 

llalances  «lur  •uhc.wipanic*   ,.   ULSMLH 

l'n.fit  and  liss»,  >ur|d<is  as  |« r  nprfatWia  n-|".rt   W..s.| 


I7A*.I.WI3 

.tVtt.f-  ltr..lmi.,n  and  MdK.lle  Tracti.ui  t.«l|Aii)  left  •....rtcauc  5  per 
cent  gnU  fcwoils  will  l«r  in  isirt  MitUnuni  ••(  tl.o  ami-urn. 


American  Car  Company's  Works  at  St  Loots  Purchased 
by  the  I.  G.  Brill  Company 

I  lie  J  Ci  Brill  Company,  of  Philadelphia,  which  has  recently 
riven cd  so  many  orders  for  new  work  that  iherc  were  indications 
of  the  inability  of  its  plant  at  Philadelphia  to  cope  successfully 
with  (he  smliUn  demand,  has  purchased  the  plant  of  the 
American  Car  Company,  of  St  l.oui*.  which  company  haa  been 
endeavoring,  since  March.  1901.  to  make  sale  of  its  property  to 
the  llrtll  Company.  The  plant  oi  the  American  Car  Cemipany  is, 
of  course,  very  much  smaller  than  that  oi  the  J  G  Brill  Company, 
but  as  its  capacity  is  about  onc-hali  that  of  the  Hrill  plant,  the 
facilities  for  providing  for  the  additional  amount  oi  work  that 
the  Brill  Company  has  on  hand,  are  provided  al  once,  while  these 
(UrilitiM  could  nr>t  have  been  made  ready  at  the  Hrill  works  in 
less  than  six  months'  lime.  The  property  oi  the  American  Car 
Company  was  held  by  trustees  for  a  St.  Louts  Batik,  which  rep- 
resented the  cndilurs     The  sale  was  negotiated  on  Sept  U. 

 ♦♦♦  

Topics  of  the  Week 


( >l  the  many  articles  that  have  appeared  in  (he  maga/ines  and 
newspapers  tending  to  show  the  growing  importance  of  the  elec- 
tric railway  the  article  by  Albert  Bigelow  Paine  in  the  current 
issue  of  U  inJs  \\\,tk.  describing  a  June  journey  front  New  York 
to  Chicago,  is  one  of  the  most  interesting  on  the  subject.  The 
rimre  Hip  consumed  nine  days  of  leisurely  going  and  involved 
BflV-seven  changes  of  e-ars.  ensiing  about  $50.  "Without  views,  in- 
lerwcws  and  fishing."  Mr.  Panic  remarks,  "it  could  have  lieer. 
done  in  a  week"  and  also  for  less  money.  "Steam  for  speed:  tro1- 
ley  for  a  good  time."  is  his  general  conclusion 


A  curious  condition  of  affairs  exists  near  Rochester.  N.  Y  . 
where  an  .leainc  railway  is  making  an  effort  to  condemn  the 
land  of  a  iarntet.  The  electric  railway  wants  to  run  its  line 
between  the  barn  and  ihc  house  of  the  farmer,  and  to  this  the 
iarmer  objects  h  would  sum  that  instead  of  stepping  (rum  his 
stoop  out  Ucncath  Ihc  gracious  shade  of  the  ewe  trees,  the  farmer 
would,  as  the  Rochester  Post-K.xpress  puts  it.  butt  into  the 
linn  end  of  a  trolley  car.  "He  docs  not,"  says  the  Post  Express, 
"wish  to  oppose  the  advance  of  civilization  and  is  willing  for  the 
new  road  to  muss  up  the  rear  end  oi  his  farm  to  almost  any  ex- 
tent, but  he  dues  ohjicl  to  hunting  eggs  with  a  basket  in  one 
baud  and  his  hie  in  the  other  "  There  are  others  who  would 
object  to  doing  this.  loo. 


Cotunienltng  upon  the  general  denunciation  of  trolley  lines  that 
Ins  characterized  the  daily  newspaper  accounts  of  the  accident  at 
Pillsfichl  the  Buffalo  "Commercial"  declares  that  these  criticisms 
do  not  apply  to  Hie  company  which  serves  Buffalo  and  its  vicinity. 
"\V«  only  note  the  exception."  s3vs  the  "Commercial."  "lo  »how 
lhat  a  trolley-  line  may  he  managed  safely  and  succe'siulty  on  rail- 
road, not  horse-car.  principles.  Willi  the  appliances  and  safe 
guards  used  on  the  lug  electrics  in  Buffalo,  supplemented  by  a 
system  of  bonuses  to  employees  who  arc  responsible  for  no  acci- 
dents in  a  given  time,  and  by  good  di-eipline,  an  electric  railway 
can  he  run  in  a  large  city,  on  'railroad  principles."  with  fewer 
KCldcntl  than  the  horse-ear  sy stent,  Local  experience  proves  it." 
As  a  mailer  of  fact,  tlie  experience  of  most  communities  proves 
it.  but  lite  habit  of  denouncing  public-service  corporations  has 
taken  posscs-ion  of  many  newspapers,  and  their  desire  to  create 
a  sensation  is  loo  strong  to  resist  temptation. 


The  Interurban  Street  Railway  Company  has  Ik-cii  sited  fur 
Jin.ono  damages,  alleged  to  have  been  srstained  by  Simon  Kurt*. 
a-  a  result  oi  an  accident.  On  Sept.  H  lie  was  stepping  on  a  car  on 
Clinton  Street  when,  as  he  alleged,  having  only  one  loot  on  the 
steps  uf  car  No.  Xo.  it  MMtcd  up.  threw  him  down,  anil  dragged 
hint  for  some  distance.  His  body  was  bruise-d.  but  the  injury  of 
which  he  complains  principally  he  described  as  follows;  "The 
plaintiff,  by  proiessiun  a  cantor  in  a  synagogue,  avers  lhat,  by 
rc.tsini  i.f  tin  iiiiuriis  aloresaid.  deponent  wa<  compelled  to  have 
in-  1. 1  .ml  shaved  off.  ill  coi|sci|iience  whereof  he  has  been  refused 
employment  in  the  capacity  as  cantor,  and  sustained  damage 
I  hereby ."  It  appears  iliat  to  sew  up  the  wound  in  Kurtz's  chin  it 
became  necessary  to  s|iave  off  the  beard  in  spots.  That  ruined 
it.  and  made  it  appear  -craggy  The  scriptural  injunction,  "neither 
shah  tin  Ml  mar  the  comers  of  thy  beard."  wa<  violated,  and  now 
Cantor  Kurtz  swears  In  my  beard  I'll  have  the  law  on  the  railway 
company." 
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Proceedings  of  the  New  York  State  Street  Railway 
Con  vention  II 

in  iiic  last  iime  <>f  the  Srwn  Railway  Jm  k.wl  ■  lull  report 

»as  |ivea  of  the  proceedings  of  the  New  York  Stale  Street  Kail 
way  Association  at  Caldwell  on  Se|.t  q     The  coiiv cntiou  closed 
Sipt   10.  and  the  proceeding*  of  that  day  were  as  follows: 

The  convention  convened  Wednesday  morning  pursuant  to  ad- 
i.itirumcnt. 

The  President:  We  will  open  with  the  discussion  oi  the  rules 
and  the  suggested  amendment,.  In  the  temporary  absence  of 
Mr.  Connctte.  the  chairman  of  the  committee,  I  w  ill  ask  Mr.  Fas- 
sett to  proceed  with  that  subject. 

Mr.  Fassett  then  read  rules  No*.  :  and  1  Tin  se  rule*  in  full 
are  published  elsewhere  in  this  paper. 

A  Member:  I  find  it  necessary  in  carrying  out  the  provisions 
of  Rule  2  that  the  notice  vent  by  the  trainmen  to  tin-  ••tail. .11  should 
he  a  written  notice,  and  should  reach  the  station  ten  minutes  be- 
fore ihi  man  is  due  to  report.  IRC  mtMM  lor  that  being  that  if  it 
is  a  verbal  communication  it  may  have  been  given  to  some  of  the 
man's  fellows  and  neglected  to  baic  been  turned  in:  and  then  I 
have  known  at  limes  a  man  to  be  under  the  intluence  of  liquor 
and  get  somebody  elsi  to  telephone  for  him.  I  would  S0gK<  m  ■ 
change  th.it  that  notice  be  made  a  wiiilen  one 

The  President:    Any  objection  to  that? 

Mr   Fasvett:    1  base  110  objection  to  it. 

Mr.  Clark:  Does  not  the  rule  a-  il  now  stands  leave  it  ruber 
written  or  verbal? 

Mr.  Fassett:  I  think,  perhaps,  under  some  combtions,  it  is  just 
as  well  to  have  the  rule  a-  it  is.  I.cl  there  be  1  special  rule  for  such 
Companies  as  desire  a  written  communication.  Take  lor  instance 
this  Hudson  Valley  road,  where  a  man  may  live  10  or  1;  imli  s 
away  from  where  he  is  to  report,  and  il  might  lie  impossible  for 
him  to  get  his  written  nonce  in.  ami  yet  he  could  get  his  ten 
minutes'  notice  in  before  the  time  artived  to  lake  Ins  ear  out  If 
the  rule  is  left  as  it  is  11  can  be  made  written  notice  for  such  com- 
panies as  desire.    I  think,  as  a  basic  rule,  it  is  all  right  as  11  is. 

Mr.  Fassett  then  read  Rules  No*.  3.  4  an.!  J 

A  Member:  Rule  5  might  be  interpreted  in  such  a  way  as  to 
mean  that  an  employee  should  not  take  a  drink  at  any  lime.  It 
would  seem  the  way  the  rule  stand-  it  would  prohibit  a  man  from 
taking  a  drink  at  all.  I  think  we  will  all  agree  thai  a  man  should 
not  go  into  a  saloon  or  drink  while  iu  uniform.  I  suggest  ihai 
the  rule  be  reconstructed  111  null  a  way  a-  to  make  a  maunder 
standing  of  it  impossible. 

Mr.  Fassett:   That  rule  is  preuy  well  covered  bv  the  State  law 
The  superintendent  is  responsible  for  any  man  whom  be  employ! 
whom  he  knows  Uses  intoxicant*. 

Mr.  Lord:  The  rules  can  only  be  held  to  apply  to  men  white 
they  arc  on  duty 

Mr.  Fassett:    I  would  suggest  then  that  Rule  5  be  changed  so 
as  to  .start  with  •'during  hours  of  duty."  thin  continue  right  down 
to  where  the  words    during  hours  of  fluty  '  arc  now  in  (Uriel, 
and  then  there  will  be  a  period,  and  the  rH'Xl  paragraph  .an  start 
when  off  duty." 

The  President:  If  there  are  no  other  suggestions  we  wilt  pass 
on  to  the  next. 

Mr.  F'assctt  then  read  Rub  -  No,.  0  and  7 

Mr.  Fassett:  I  do  not  agree  wiib  Rule  No  7.  and  I  never  have. 
I  know  it  is  the  recommendation  of  the  State  Hoard  of  Kailro.nl 
Commissioners,  and  a-  a  general  thing.  I  look  Upon  their  [mini 
mendations  as  law.  but  I  think  if  the  rule  i«  observed,  that  the 
notorman  comes  to  a  full  stop  and  looks  ami  Ii-i.iis  b<  i.>r<  g.cng 
over  railroad  crossings,  there  will  never  lie  an  accident.  The  fact 
that  the  conductor  got  s  ahead  and  signals  simply  means  that  the 
car  for  a  certain  time  i,  in  charge  of  the  niotoriiian  alone,  and  I 
think  more  accident,  are  apt  lo  happen  from  passengers  being 
thrown  in  gelling  on  or  getting  out  of  a  car  in  places  of  that  kind, 
than  by  having  the  motor.naii  slop  and  the  comhicKM  listen  from 
the  proper  place  011  the  rear  end. 

A  Member:  I  note  that  the  rule  says  "at  a  safe  distance."  It 
-hould  be  a  distance  suflnient  that  if  the  motonnan  tarts  ami 
finds  anything  15  about  to  happen  he  will  have  room  enough  lo 
slop  hi?  car. 

Mr.  Barnes:  I  hope  that  that  rule  will  not  be  modified  It 
might  be  added  to  and  made  stronger  It  is  certain,  ai-d  the  ex- 
perience of  the  Railroad  Commission  has  proved,  thai  il  i*  neces- 
sary that  every  precaution  should  be  taken  al  slum  road  crossings 
that  is  possible,  and  Mr.  Cooper's  suggestion  that  an  arbitrary 
distance  should  be  fixed  is  impracticable,  for  the  reason  that  the 
cars  and  other  conditions  vary  the  sale  distance  .n  which  a  car  can 
be  stopped  from  the  crossing  The  local  conditions  govern  Ii 
it  necessary'  *',s"  «be  car  be  slopped  far  enough  from  1I11-  crossing 
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M  that  it  can  get  hc.nlwav  enough  to  drift  over  in  case  the  power 

is  not  oil. 

Mr.  Kohiuson:  I  should  be  glad  to  see  that  rule  broadened  in 
some  way  so  there  will  be  a  distinct  enunciation  of  the  principle 
of  the  method  of  procedure  as  to  what  should  be  done  in  cities 
where  there  are  right-angle  crossings  of  electric  roads.  Il  should 
be  laid  down  as  a  rule,  or  else  the  operating  men  should  agree 
that  it  should  not  be  enforced,  that  cars  must  absolutely  come  to 
a  stop  heiore  crossing  at  right  angles,  or  it  may  be  said  10  be 
Sufficient  if  they  slow  down.  I  think  these  rules  should  be  broad- 
ened so  1h.1t  they  should  do  either  one  of  those  two  things  and 
not  leave  11  to  the  motonnan. 

Mr.  Barnes:   This  rule  applies  only  to  steam  railroad  crossings. 

Mr.  Fassett:  .1  think  if  any  electric  railroad  has  a  crossing 
which  is  dangerous  enough  to  require  the  conductor  to  go  ahead 
the  company  should  protect  it  b>  Hagmcn,  More  accidents  happen 

irom  1  lii-  car  being  started  by  the  motonnan  after  he  i.  signaled  by 
the  conductor  than  any  other  cause.  The  worst  accidents  that 
ever  happened  on  the  I  mt ■  il  Traction  Company's  road  hap|>cncd 
when  tins  rule  was  supposed  to  be  in  force.  The  conductor  went 
ahead  in  a  perfunctory  toil  <>i  way.  and  the  car  started  and  was 
struck  by  a  train  which  the  conductor  failed  to  see.  The  (act  was 
that  the  electric  car  never  stopped  at  all:  the  car  simply  slowed 
down  and  the  conductor  ran  ahead.  The  ear  continued  slowly, 
and  when  the  conductor  started  the  car  the  train  was  on  him  and 
the  accident  happened  It  seems  to  mc  that  where  there  is  any 
ciossiug  that  is  so  dangerous  that  it  repines  a  man  to  inspect  the 
crossing  there  should  be  a  man  placed  there  all  the  time.  This 
is  also  one  of  the  positions  you  can  fill  with  the  older  men  ol  the 
road  Who  have  Outgrown  their  usefulness,  put  Ihein  al  crossings 
oi  that  kind  and  lit  llii-m  protect  (he  crossings  in  that  way  and 
m>t  have  the  conductor  leave  his  position  on  the  car. 

Mi  Barnes;  The  accident  to  which  Mr.  Fassett  tcjers  was  at 
a  crossing  which  was  protected  by  a  tlagniau  who  had  a  lantern 
in  bis  hand.  The  fact  that  the  accident  occurred  through  the 
failure  oi  tin-  conductor  to  go  ahead  simply  emphasizes  the  neces- 
sil>  oi  the  rule.  Ii  the  rule  had  been  lived  up  to  the  accident 
would  not  have  occurred. 

Mr.  Cofl  art  It:  1  suppose  ior  the  size  ol  the  place  Syracuse  has 
more  steam  railroad  cro- sings  at  grade  than  any  other  city  in  the 
Siatr.  and  I  would  not  assume  the  responsibility  of  operating  cars 
over  tho-e  crossings  without  taking  every  possible  precaution  to 
avoid  accidents.  So  far  we  have  been  fortunate  in  not  having  any 
accidents  at  the  steam  railroad  crossings,  but  we  pursue  every 
possible  recourse  ol  safety.  We  require  the  conductors  to  go 
ahead  and  go  10  the  center  of  the  steam  railroad  track  and  then 
llag  the  car  ahead.  I  do  not  believe  that  we  can  place  too  many 
safeguards  around  places  of  danger.  One  accident  will  cost  a 
great  dial  more  than  the  expense  oi  providing  for  the  ditferent 
means  oi  safeguarding  the  dangerous  places. 

Mr  Lord:  Why  should  it  not  be  well  to  have  something  in  the 
rule  which  would  guide  the  conductor  It  may  be  that  trolley 
i.irs  cannot  be  -lopped  at  any  given  distance:  but  ibis  places  the 
whole  responsibility  on  the  conductor  of  judging  whether  there 
is  sulliciint  room  and  time  for  the  car  to  pass,  and  he  is  merely 
fining  then  exactly  what  every  motonnan  does  under  all  circum- 
stances oi  vehicles  or  car*  proceeding  111  an  opposite  direction. 
Why  could  not  there  be  some  provision  requiring  the  conductor 
to  have  the  car  wait  the  passing  oi  any  tram  that  was  then  an 
approximate  distance  away  or  within  si^lit.  hecatise  a  train  pro 
ending  at  any  fast  'ate  of  spud  will  soon  pass  the  spot,  even  if  it 
is  in  sight  when  the  conductor  first  obsrives  it. 

Mr.  Cooper:  Notwithstanding  what  Mr.  Haines  says  in  regard 
to  that  distance  from  the  track.  I  think  that  you  will  find  it  will 
he  ah-olutilv  nece-saty  lo  provide  that  the  car  shall  stop  a  mini- 
mum distance  from  lh<  track.  I  have  had  some  little  experience 
111  that  in  Schenectady,  where  we  cross  the  tracks  of  the  New  York 
Central  and  Delaware  it  Hudson  We  finally  put  a  mark  virtually 
thirtv  feet  away  it  mil  Hie  track,  for  the  reasons  that  if  the  motor- 
man  had  Started  the  car  and  then  found  he  had  to  stop  he  had 
space  ti»  do  it. 

Mr.  Clark-  In  the  orders  we  have  issued  in  relation  to  the  mo- 
toimait  bunging  cars  to  a  stop  at  steam  railroad  crossings  it  is 
required  that  iiiotoniun  should  bring  the  car  to  a  full  slop  not 
nearer  than  ten  feet  nor  farther  than  thirty  feet  from  the  nearest 
rail,  placing  a  maximum  and  minimum  distance.  That  covers 
the  conditions  and  gives  definite  instructions. 

Mr  Koot:  I  think  the  statements  made  by  Mr  Cooper  and 
Mr  Clark  are  all  right:  but  you  cannoi  embody  in  any  one  rule 
any  statement  which  will  relate  to  all.  I  think  everv  individual 
c  wany  should  make  a  special  rule  covering  its  par.icular  case. 

The  President:  The  Railroad  Commissioners  have  adopted  a 
rule,  haven't  they? 

Mr    Barnes:    Yes.  or  generally  by  agreement  between  the 
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roads  that  are  crossed;  but  on  this  subject  I  would  like  to  say 
this,  which,  of  course,  everybody  knows,  that  the  law  requires  the 
Railroad  Commission  to  examine  into  the  condition  oi  each 
crossing  in  the  State  oi  New  York  and  to  recommend  such  pro- 
tection at  that  crossing  as  in  their  judgment  is  necessary.  This 
rule,  if  left  as  it  is,  in  my  opinion  would  cover  the  case,  and  as 
Mr.  Cooper  suggests  and  as  Mr.  Koot  lias  said,  each  individual 
crossing  must  be  treated  by  a  sub-division  oi  this  rule  or  addition 
to  it,  marked  A,  B  or  C,  covering  the  distance  at  which  each  car 
shall  come  to  a  stop  at  that  particular  point. 

Mr.  Fassctt:  Every  crossing  we  have  is  protected  by  our  own 
(lag men,  so  that  the  conductor  can  stay  on  the  back  oi  the  car; 
and  I  think  that  any  street  railway  can  well  afford  to  pay  the 
amount  of  $1,200  a  year  for  the  expense  of  a  tlagtnan  to  protect 
the  crossings  and  let  the  conductor  stay  where  he  belongs  and 
take  care  of  bis  passengers  that  are  on  his  car. 

Mr.  Byrne:  One  great  danger  that  1  do  not  think  has  been 
mentioned  is  that  the  trolley  pole  has  often  slipped  while  the  car 
is  in  the  middle  of  the  railroad  track,  and  had  the  conductor  been 
in  his  position  at  the  time  he  might  have  adjusted  it  and  thereby 
averted  a  very  great  calamity. 

Mr.  Clark:  In  small  villages  and  towns  where  steam  railroad 
crossings  are  frequent  and  only  a  few  cars  are  operated  1  do  not 
think  that  the  expense  of  flagging  crossings  would  be  practicable. 
1  know  we  have  several  outlying  crossings  which  arc  in  a  measure 
dangerous  and  should  be  carefully  protected  and  guarded,  but 
which  would  not  warrant,  from  the  standpoint  of  the  inircquency 
of  the  service  and  the  expense  of  operation,  the  stationing  oi  a 
flagman  at  those  points.  Neither  do  1  think  it  necessary  upon 
those  remote  crossings  where  the  conductor  has  ample  time  to  go 
ahead,  and  we  have  been  operating  ten  or  twelve  years.  I  think 
the  placing  of  a  flagman  on  those  street  crossing!  would  be  an 
objection  to  Mr.  Fassctt's  suggestion. 

Mr.  Seixas:  We  have  a  crossing  at  grade  where  our  line  takes 
a  curve  and  the  steam  line  takes  a  curve.  It  has  always  been 
protected  by  flagmen,  but  a  Michigan  Central  train  almost  caught 
us  while  our  flagman  was  there.  We  used  to  leave  the  conductor 
on  the  platform  for  the  purpose  of  looking  after  the  trolley 
and  for  the  purpose  of  looking  after  the  people  who  get 
off  before  they  get  to  the  crossing.  Passengers  get  on  and 
of}  on  either  side  of  that  crossing,  because  we  come  to  a  full  stop 
on  cither  side.  We  decided,  however,  that  the  only  further  safe- 
guard we  could  have  was  to  have  the  conductor  go  forward  and 
flag.  We  have  never  had  any  trouble  since  then.  We  have  fur- 
ther arranged  our  trolley  framework  so  that  it  is  almost  impossi- 
ble for  the  trolley  to  come  off.  At  the  same  time  we  arc  up  against 
that  situation  oi  having  two  places  where  passengers  get  on  and 
off  of  a  50-ft  car,  so  it  is  impossible  for  the  motorman  to  sec 
whether  passengers  are  getting  on  or  off.  We  cannot  use  a  dis- 
tance clause.  The  only  thing  we  can  do  is  the  best  we  can  do, 
and  that  is  to  have  a  flagman  there  all  the  time  and  have  our  own 
conductor  go  ahead  and  the  motorman  do  the  best  he  can  in  start 
ing,  whether  the  passengers  arc  getting  on  or  off.  If  the  motor- 
man  turns  around  to  sec  whether  passengers  are  getting  on  or  off 
the  train  might  come  up  after  he  had  the  signal  to  cross  the 
crossing. 

Mr.  Mitten:  We  have  very  many  dangerous  crossings.  We 
are  endeavoring  to  protect  them  by  the  use  of  lower*.  There  is 
no  doubt  that  the  practice  oi  having  the  conductor  get  off  the 
car  and  tlag  brings  about  many  accidents.  The  modification  of 
this  rule  exempting  in  some  way  such  crossings  as  are  protected 
by  tower  devices  is  the  only  suggestion  I  have  to  make. 

Mr.  Fassett:  1  think  if  we  should  use  the  words  "unprotected 
crossings"  they  would  cover  the  case. 

Mr.  Connette:  The  word  "unprotected"  means  a  great  deal  in 
connection  with  this  rule.  As  1  said  before,  the  worst  accident 
that  ever  occurred  in  this  State  at  a  railroad  crossing,  where  fif- 
teen people  were  killed  outright  and  sixteen  injured,  happened 
at  a  protected  crossing.  If  the  exception  is  going  to  be  made  it 
should  be  made  as  to  crossings  which  arc  protected  by  derailing 
devices  operated  from  a  tower. 

Mr.  Ely:  In  that  connection  it  seems  to  me  that  the  best  form 
the  matter  can  take  is  to  leave  the  rule  standing  as  it  is  now  and 
adding  at  the  bottom  thereof,  parenthetically,  a  provision  some- 
thing of  this  kind:  The  provisions  of  this  rule  (excepting  re- 
quirements for  a  full  stop)  shall  not  apply  to  grade  crossings 
which  arc  provided  with  derailing  devices  operated  from  towers 
or  from  a  tower. 

Mr.  Barnes:  I  hope  you  will  excuse  me  for  taking  up  so  much 
lime,  but  I  consider  that  this  is  a  very  important  matter.  This 
convention  puts  itself  on  record  as  intimating  to  the  managers 
of  all  railroads  throughout  this  State  that  a  crossing  that  is  pro- 
tected by  a  fUgman  is  sufficient  protection.  Gentlemen,  I  want 
to  say  that  that  is  a  dangerous  procedure.   A  crossing  cannot  be 


too  well  protected.  The  most  dangerous  point  m  the  operation 
ol  any  slicel  railway  is  the  point  wucrc  you  cross  a  steam  road, 
and  you  cannot  put  too  much  protection  at  that  point,  and  toe 
best  protection  that  can  be  had  is  a  derailing  swucn  interlocked 
with  Home  and  distance  signals  on  the  steam  railroad,  to  be  op- 
erated irom  the  lower.  My  experience  and  the  experience  OI  all 
managers,  perhaps  not  on  tlieir  own  raii'oads,  is  lo  IM  encct  thai 
a  llagman  is  not  sulhcieut  protection  at  a  crossing,  and  llie  tact 
that  lie  is  employed  by  the  electric  road  or  the  steam  road  does 
not  add  to  bis  einciency.  it  enables  you  to  discharge  hi  in  alter 
the  accident  has  occurred,  but  1  do  nol  think  it  leads  to  cmcicncy 
betorc  the  accident  occurs.  1  do  not  think  the  idea  will  be  en- 
forced by  this  convention  that  a  llagman  is  sutticicut  protection  at 
a  crossing  ot  a  steam  and  electric  road  if  you  insert  there  the 
words    crossings  protected  by  ilagmcn." 

Mr.  Connette:  1  do  not  believe  thai  this  convention  cau  alford 
to  make  any  exception  to  ttns  rule.  It  there  are  any  companies 
that  have  crossings  10  which  they  do  not  wish  to  have  this  rule 
apply  they  can  make  an  exception  lo  it  and  make  it  spectoc  that 
mis  rule  noes  nol  apply  to  crossings  at  certain  points,  mat  is,  u 
they  want  lo  assume  the  responsibility. 

Mr.  Allen:  1  agree  witli  Mr.  Barnes.  Speaking  ot  our  own 
road,  we  arc  equipping  every  steam  railroad  crossing  with  de- 
tailing switches,  10  oc  operated  by  the  conductor.  We  are  equip- 
ping our  cars  with  an  extra  arrangement  to  enable  the  trolley  to 
stay  on  unuer  all  conditions,  it  seems  to  me  that  his  convention 
should  not  take  acuou  in  any  way  except  to  put  the  strictest 
rules  on  steam  railroad  crossings.  As  1  understand  this  book  01 
rules,  the  rules  arc  general  lo  a  great  extent,  each  road  taxing 
these  rules  and  applying  ihciu  as  they  bl  the  conditions  under 
their  operation,  it  may  be  that  some  steam  railroad  crossings 
that  are  operated  by  mcaus  ot  derailing  switches  are  operated  b> 
men  in  the  lowers,  ihc  rule  as  it  now  stands  would  certainly  not 
nt  those  conditions,  bui  every  one  ot  those  crossings  that  are  op- 
crated  by  derailing  switches  by  a  man  in  the  tower  has  been  in- 
stalled under  the  direction  ol  the  Kailroad  Commissioners.  It 
seems  to  me  that  every  precaution  that  can  be  taken  this  con- 
vention ought  lo  provide  lor. 

The  President:  i  think  this  one  rule  has  taken  up  all  the  time 
we  can  devote  to  it  and  that  the  committee  now  understands  the 
wishes  or  ideas  ot  tile  convention.  1  think  we  ought  lo  proceed. 
Mr.  Ely  s  suggestion  ha»  been  added.  Mr.  Kobiusoii  slates  he 
would  like  to  near  Irom  somebody  on  his  point,  that  there  is  no 
other  rule  relating  lo  crossings  01  street  railroads. 

Mr.  Mitten;  Our  practice  has  been  to  issue  special  rules  cov- 
ering each  timetable  as  regards  the  crossing  of  electric  lines,  for 
the  reason  that  conditions  govern.  We  do  not  in  our  practice  re- 
quire cars  going  in  both  directions  to  stop.  W  e  give  one  the  right 
ot  way,  requiring  the  other  to  stop.  Conditions  will  govern  ill 
this  case  as  there  may  be  a  grade  or  something  of  mat  kind. 
That  1  do  not  think  would  be  proper  to  insert  in  our  general 
book  of  rules.  1  would  suggest  thai  this  rule  be  passed,  ottering 
as  a  suggestion  lo  the  committee  011  rules  that  they  amend  it  in 
such  a  way  as  to  exempt  the  crossings  protected  by  tower  and 
derailing  devices  Irom  the  general  conditions  governing  other 
crossings. 

Mr.  Lord:  I  want  to  say  a  word  with  rcierence  lo  Mr.  Robin- 
son s  suggestion,  ihc  question  is  constantly  arising  in  the  courts 
where  cars  slow  down  or  stop  beiore  the  crossing  ot  an  intersect- 
ing street  railway  and  passengers  attempt  to  alight.  The  question 
is  constantly  arising  whether  the  passenger  is  entitled  lo  assume 
that  that  slopping  is  an  invitation.  It  seems  to  me  that  il  the 
street  railway  companies  could  point  to  a  rule  which  requires 
them  to  stop  tor  a  specific  purpose  then  any  presumption  that 
that  stopping  was  an  invitation  to  passengers  would  be  overcome. 
In  the  city  of  New  York  large  verdicts  have  been  obtained  in 
some  cases  of  this  kind.  The  company's  witnesses  say  the  car 
stopped  to  let  another  car  go  by;  the  witnesses  tor  the  pian.titt  say 
it  Stopped  to  let  a  passenger  off.  If  there  is  a  rule  we  can  point  to 
we  can  overcome  that  presumption.  We  can  say  "We  are  com- 
plying with  the  rule."  It  seems  to  me,  for  that  reason,  it  is  just 
as  necessary  to  make  this  rule  apply  to  street  railways  as  it  is  to 
steam  railroad  crossings. 

Mr.  Fassctt:  Our  practice  is  that  the  cars  shall  be  brought  to 
a  lull  stop  before  passing  any  intersecting  track,  and  cars  going 
in  any  direction  should  be  brought  to  a  full  stop,  and  then  the 
car  which  has  the  right  of  way  proceed.  If  we  do  not  do  that  then 
a  man  is  nol  liable  to  stop  his  car  if  he  has  the  right  of  way,  and 
some  green  motorman  on  the  other  car,  or  a  man  who  has  lost 
control  of  his  car,  is  liable  to  go  on.  I  think  we  might  add  to  the 
rule  that  cars  should  be  brought  to  a  full  stop  at  all  electric  rail- 
way crossings. 

Mr.  Mitten:    In  congested  districts  that  would  retard  moving 
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the  cars  100  much.  Wc  tumid  it  was  not  practicable,  and  a*  to 
whether  the  men  would  obey  rule*  or  not,  il  M  a  matter  oi  dis- 
cipline. 

The  President:   I  think  wc  had  better  leave  this  to  the  commit 
tee  and  proceed. 
Mr  Fassctt  then  read  Kules  Nos.  X  and  y. 

Mr,  Robinson:  In  rcicrcnce  to  Rule  No  8.  I  think  the  para- 
graph on  page  0  is  more  a  matter  ol  argument  than  a  matter  ot 
rules,  and  1  suggest  that  it  be  stricken  out  ll  is  only  a  statement 
<ii  the  reasons  lor  the  rule;  it  is  not  the  rule  itself. 

Mr.  Fassctt:    I  don't  think  it  is  objectionable. 

Mr.  Mitten:    I  like  the  rule. 

Mr.  Fassctt  then  read  Rules  to  and  11. 

Mr.  Ely;  What  does  the  word  "awaits"  mean  in  Rule  10?  If 
it  means  an  agreement  to  give  a  hearing,  wh)  not  say  so.  "A 
hearing  will  be  given"  is  a  plain  statement  ol  a  fact.  The  word 
"awaits"  might  mean  a  lung  tunc. 

Mr.  Clark:  I  think  the  phraseology  should  be  changed  to  con- 
form to  the  idea  that  Mr.  Ely  has  suggested— "A  hearing  will  be 
given  by  the  superintendent  to  every  employee  who  has  any 
grievance  to  state." 

Mr.  Allen:  I  would  like  to  ask  how  many  roads  belonging  to 
this  convention  propose  to  adopt  this  code  oi  rules  as  a  standard? 

Mr.  Cunnrtte:  The  idea,  as  I  understand  it,  is  that  when  this 
convention  is  satisfied  that  a  code  of  rules  has  been  compiled 
which  is  satisfactory  it  will  be  adopted  by  all  ot  the  roads  of  our 
members  oi  this  association,  and  where  local  conditions  are  such 
as  to  require  some  changes  or  some  oi  the  rules  to  be  supple 
inented  that  can  be  done  by  adding  a  sub  section,  for  instance 
designated  as  Section  A  of  Rule  No.  i3  ,,r  Section  «  of  Rule  No. 
I&  but  not  to  change  the  fundamental  principles  of  the  rule;  only 
add  such  things  as  arc  necessary  to  provide  lor  the  local  condi- 
tions. I  cannot  speak  for  the  State  Railroad  Commission,  but 
troni  what  1  learned  during  the  discussion  of  Mr.  Barnes'  paper 
yesterday  it  seems  that  the  Railroad  Commission  is  very  anxious 
(or  this  association  to  adopt  c  standard  code,  and  it  is  quite  likely, 
when  we  have  reached  that  point  where  the  rules  are  ready  to  be 
applied  to  the  different  lines,  the  State  Railroad  Commission  may 
possibly  approve  them,  the  same  as  they  have  the  standard  ac- 
counts oj  the  street  Railway  Accountants  Association  of  America. 
It  took  the  steam  railroads  several  years  to  compile  a  standard 
code  of  rules.  Perhaps  the  committee  was  at  work  over  live  or 
six  years  before  it  reached  a  conclusion.  Now  all  steam  railroads 
operate  under  the  same  system  of  rules  for  the  government  oi 
employees  as  well  as  for  the  movement  oi  trains,  and  that  is  the 
object  to  which  we  are  aspiring.  There  is  no  use  of  our  watting 
our  time  in  discussing  these  rules  unless  the  members  of  the  as- 
sociation propose  to  adopt  them  when  it  has  finished  with  the 
work. 


The  President:    Is  that 


understood  by  the  convention? 


Mr.  Fassctt:  I  think  as  Mr.  Comuitc  does,  that  we  arc  not  go- 
ing to  adopt  at  this  meeting  a  set  oi  rules,  but  that  the  discussion 
that  is  going  on  here  is  indicating  to  the  committee  what  it  shall 
suggest  in  making  a  set  oi  rules  which  will  Ik'  brought  before  the 
next  convention. 

Mr  Lord:  I  make  a  formal  motion  that  the  committee  on 
rules  be  continued  for  the  following  year,  and  that  the  sugges- 
tions made  by  the  members  to-day  Ik-  taken  under  consideration 
by  such  committee  and  the  rub  s  altered  or  amended  as  they  see 
fit  and  the  report  handed  in  at  the  next  convention. 

The  President:  Mr.  Mitten  is  on  the  committee  on  rules  in  the 
national  convention,  and  I  would  like  to  have  him  added  as  one 
of  that  committee  here. 

Motion  seconded 

Mr.  Barnes:  Mr.  Chairman.  I  do  not  want  to  suggest  anything 
that  will  interfere  with  the  order  of  business  of  the  convention, 
but  I  want  to  say  this,  that  there  are  a  number  of  road*  in  this 
Stale  that  arc  operating  to-day  without  any  rules;  they  arc  wait- 
ing for  this  convention  to  adopt  a  set  of  rules.  Such  managers 
as  Mr  Fassctt.  Mr.  Mitten  and  other*,  and  the  gentlemen  on  this 
committee,  have  no  idea  of  the  manner  in  which  some  of  the  roads 
arc  operating.  Mr.  Fassctt.  with  his  perfect  discipline  in  his 
methods  of  operation,  can  get  along  without  any  rules  There 
are  roads  in  this  State  that  are  operated  with  practically  no  head 
to  them,  without  any  rules  governing  the  employees  or  without 
any  perfect  system  of  operation  Those  managers  with  whom 
wc  have  talked  say  they  are  waiting  for  this  convention  to  take 
action  on  a  set  of  rules  which  they  can  enforce  on  their  roads, 
modified  to  suit  their  requirements.  This  committee  reported  at 
this  convention  a  set  of  rules:  in  fact,  it  was  reported  at  Roch- 
ester last  year.  T  do  not  sec  what  stands  in  the  way  oi  the  adnp- 
tion  of  these  rules,  continuing  the  committee  during  the  year  and 
suggesting  during  the  year  such  changes  as   may   be  deemed 


The  President:  If  wc  adopt  this  as  an  association  all  over  the 
Stale  of  course  a  great  many  legal  complications  will  arise  which 
1  am  unable  to  explain,  but  1  make  this  suggestion,  that  this  com- 
mittee, alter  taking  the  suggestions  oi  the  convention,  meet  as 
soon  as  possible  or  practicable  and  ha.e  another  book  of  rules 
printed,  with  the  suggested  changes,  and  send  them  to  all  ol  the 
roads,  and  then  those  roads  which  have  no  rules  may  adopt  them 
or  not,  as  they  sec  tit;  ib.cn  next  year  they  will  come  here  better 
prepared  to  woik  out  a  solution. 

Mr.  O'Connor:  It  seems  to  me  that  the  suggestion  made  by 
Mr.  riarncs  covers  the  need  of  the  railruad  people  much  more 
than  further  delay.  If  we  went  ahead  and  adopted  those  rules  as 
tar  as  we  can,  and  put  them  in  operation  it  would  be  better  for 
the  association  and  better  for  the  railroads  to  come  here  next 
year  with  such  amendments  as  would  be  suggested, 

Mr.  Ely:  Gentlemen,  the  Stale  board  is  very  anxious  that  wc 
should  act  in  some  manner.  It  seems  to  be  up  to  us  to  act,  be- 
cause the  frequent  occurrence  of  those  horrifying  accidents  is  the 
worst  criticism  and  the  most  dangerous  thing  that  we  have  to 
face  to  day.  it  condemns  alike  m  public  opinion  all  those  who 
make  mistakes  and  those  who  do  not.  We  all  sutler  in  the  pubhc 
cstimation,  and  the  danger  is  that  it  we  do  not  act  in  some  way 
some  drastic  measures  may  be  taken  by  some  public  authorities 
which  might  aflect  us  all.  It  would  therefore  seem  to  me  to  be  a 
lair  way  to  dispose  ui  the  question  in  some  way  like  this.  I  will 
put  it  in  the  form  ot  a  mutton,  m  order  that  it  may  come  properly 
bciore  you:  "Resolved,  that  the  committee  on  rules  be  con- 
tinued, that  the  report  oi  the  committee  on  rules  be  rctcrrcd  back 
to  die  committee;  that  each  company  be  given  thirty  days  to  file 
any  objections,  suggestions  or  amendments  to  the  rules  with  the 
committee;  that  within  thirty  days  after  the  expiration  of  such 
time  the  committee  lormulatc  and  make  its  final  report,  in  printed 
form,  to  the  executive  committee,  and  the  executive  committee 
be,  and  the  same  hereby  is,  thereupon  authorized  to  promulgate 
and  make  effective  these  rules."  To  show  you  what  may  be  the 
gnat  danger  of  hasty  action  here,  and  I  know  Mr.  Barnes  would 
not  suggest  any  ill-advised  action  or  think  of  suggesting  any,  I 
call  your  attention  to  Rule  It  for  just  a  moment.  Ii  you  should 
leave  it  as  it  is  it  would  be  most  dangerous  to  us  all.  It  says, 
when  not  collecting  tares,  conductors  must  remain  on  the  rear 
platform  to  keep  a  vigilant  lookout  for  passengers  on  both  sides 
of  the  street.  They  must  also  keep  careiul  watch  of  passengers 
in  the  car  to  note  requests  to  stop  for  those  desiring  to  leave 
car,  and  must  be  careful  to  remember  requests  of  passengers  to 
stop  at  points  ahead.  Now,  you  come  back  again  tc  mandatory 
language.  When  you  use  the  word  stopping"  it  relates  back  to 
the  mandatory  part  of  the  clause,  and  it  reads  the  same  as  if  he 
must  stop,  "stopping  car  and  notifying  such  passengers  when  the 
point  is  reached."  That  is  impossible  for  a  man  to  do  in  every 
case,  and  we  all  know  it.  It  would  open  the  door  to  a  great  flood 
of  lawsuits  and  claims  against  us  on  the  part  of  people  who  were 
carried  past  their  point  of  destination,  they  having  announced 
their  point  of  destination  to  the  conductor.  That  would  rid  us  of 
the  class  of  cases  of  the  woman  who.  having  told  the  conductor 
that  she  wished  to  stop  at  A  Strot,  when  the  car  tan  past  that 
street  simply  rushed  right  out  and  jumped  off.  They  cannot  re- 
cover now,  hut  they  could  recover  then.  The  language  should  be 
very  carefully  scrutinized  bciore  the  rules  are  adopted. 

The  President:  Mr.  Lord's  motion  is  now  in  order.  It  is  that 
one  member  be  added  to  this  committee— Mr.  Mitten. 

Motion  seconded  and  carried. 

Mr.  Ely's  resolution  was  then  put  and  carried. 

Mr.  Clark:  Inasmuch  as  opportunity  has  been  afforded  to  all 
the  roads  to  make  written  suggestions,  I  move  that  wc  proceed 
with  the  next  order  of  business. 

Mr.  Conncttc:  I  would  like  to  call  the  attention  of  the  con- 
vention to  two  suggestions  in  the  report  of  the  committee.  They 
ask  for  a  discussion  on  two  subjects  on  which  they  have  not 
acted,  and  it  seems  to  me  that  the  association  ought  to  at  least 
discuss  those  two  propositions;  they  ought  to  be  settled  The 
first  is  a  rule  restricting  the  carrying  oi  large  packages  or  bundles 
on  the  cars.  What  should  a  passenger  be  allowed  to  carry  on  a 
car  as  personal  baggage?  Second,  the  advisability  of  a  rule  pro- 
hibiting conductors  from  changing  bills  of  a  higher  denomination 
than  two  dollars  and  defining  their  duties  when  bills  of  a  higher 
denomination  are  presented.  The  committee  would  like  the  asso- 
ciation to  give  them  some  light  on  those  two  subjects. 

Mr.  Robinson:  One  of  the  companies  connected  with  the  Met- 
ropolitan system  was  sued  by  a  young  man  who  went  out  in  even- 
ing dress  and  had  nothing  less  than  a  five-dollar  bill,  which  he 
presented  to  the  conductor  of  a  horse  car,  which  the  conductor 
refused  to  accept  and  put  him  off  the  car.  I  believe  he  subse- 
quently borrowed  5  cents  and  proceeded  to  his  destination,  where 
he  arrived  on  time;  but  he  sued  the  company.  Hit 
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was  dismissed  below,  and  the  case  was  carried  all  the  way  up  la 
the  Court  of  Appeals,  which  court  wrote  an  opinion.  It  was  in 
the  case  oi  Benjamin  Barker  against  tin-  Central  I'ark.  North  and 
Kast  Kivrr  Kailro.id  Company.  The  court  wrote  a  general  opin- 
ion, in  which  a  said  that  it  was  a  harassing  thing  to  require  the 
conductor  to  change  a  live-dollar  lull.  As  I  mulled  the  testi- 
mony in  that  case,  the  court  was  led  to  make  that  statement  irom 
the  circumstances  surrounding  the  particular  situation.  It  seems 
to  me  to  be  a  situation  to  be  governed  b)  the  surrounding  cir- 
cumstances 111  each  particular  case  and  impossible  to  fix  the 
amount  by  a  Axed  rule. 

Mr.  Connctte:  Isn't  there  a  rule  ■■■  that  kind  among  the  rulei 
oi  the  Metropolitan  Street  Railway  Company  in  New  York? 

Mr.  Kout:  We  instruct  Ihr  conductors  that  they  are  not  re- 
quired to  change  anything  over  a  two  dollar  lull  1  hey  do  it  in 
many  instances,  but  in  our  experience  it  is  very  unwise.  It  takes 
a  conductor  any  where  (run  halt  a  minute  10  three  minute*'  lime 
to  make  the  change.  He  should  lw  attending  to  matters  which 
are  much  more  important,  and  whatever  the  legal  proposition  is 
I  think  it  would  be  very  unwise  10  allow  I  Conductor,  Willi  the 
congestion  of  traffic  on  the  larger  roads,  such  as  we  have  111  New 
Yoffc,  lo  change  a  bill  oi  more  than  the  denomination  oi  two 
dollars.  I  would  like  to  say  in  connection  with  this  dhvCUksiofl 
that  the  committee  would  like  very  much  to  have  some  sugges- 
tions as  to  Rules  63  and  t  J  as  to  eject  nuiils  I  consider  thai  one 
of  the  most  important,  if  not  the  most  important,  rule  in  any 
standard  code  of  role*.  That  rule  is  subject  to  a  difference  ot 
opinion  in  the  Committee  itself,  We  do  not  agree  upon  the  prc« 
ent  wording,  and  there  is  so  much  thai  may  glow  out  oi  ihe  action 
taken  under  ejectment  that  1  think  it  deserves  special  thought 
and  consideiation  ot  all  the  members  »t  this  convention.  The 
committee  would  like  very  much  to  have  full  suggestion  upon 
this  subject,  because  the  action  of  this  committee  is  lo  be  nnal 
upon  these  rules.  We  would  like  the  opinion  of  all  roads  staled 
to  the  committee  so  their  action  may  not  he  unwise  on  this  point 

Mr   COBIMtU;    We  can  leave  it  out  entirely 

The  President:  Hi  at  is  in  the  comimttics  hands.  Now  as  to 
bundles. 

Mr.  Connctte:  The  next  proposition  is  restricting  the  carrying 
of  large  packages  or  bundles  on  cars  What  should  a  passenger 
he  allowed  to  carry  on  a  car  as  personal  baggage? 

Mr.  Byrnes;  That  reminds  me  oi  a  case  tried  in  Kings  County 
of  a  man  who  came  into  a  car  with  a  couple  oi  cases,  and  the 
court  seemed  inclined  to  hold  that  a  package  that  could  not  be 
conveniently  cariied  on  the  lap  oi  the  passenger  should  not  be 
permitted  and  that  the  conductor  of  the  car  must  exercise  dis- 
cretion as  to  what  size  packigc  should  he  carried. 

Mr  Lord:  It  teetni  lo  KM  that  the  main  difficulty  might  he 
overcome  as  well  as  possible  by  providing  that  no  packages  shall 
he  carried  in  a  car  which  shall  in  any  way  obstruct  the  aisle  of 
the  car.  Any  rule  that  attempts  10  define  what  can  be  carried 
must  be  either  so  indefinite  as  lo  mean  nothing  or  must  be  so 
specific  that  it  will  not  cover  all  cases  that  will  arise  If  it  should 
say  anything  that  can  he  carried  in  ihe  lap  it  opens  the  door  to  a 
great  many  things  being  carried  which  might  be  extremely  ob- 
noxious, and  it  is  extremely  indefinite  \  man  might  carry  a 
bundle  six  feet  high,  he  might  carry  glass.,  he  might  carry  a  great 
many  things  in  his  lap:  and  if  the  rule  was  simply  that  a  mar. 
might  carry  what  he  could  in  his  lap  il  would  op.  n  the  door  to 
such  articles  being  carried.  It  seems  10  me  the  only  thing  that 
can  be  done  is  to  pass  fume  rule  which  would  provide  ior  free 
egress  and  ingress  of  the  pas-cngcrs  or  treed. on  from  obstruc- 
tions in  the  aisle. 

Mr,  Cooper:  Il  is  not  so  much  the  obstruction  as  that  it  occu- 
pies the  place  of  a  passenger,  and  anything:  that  takes  more  space 
than  the  place  occupied  by  a  standing  passenger  should  not  be 
permitted. 

Mi  Seisas:  As  I  understand  il.  all  of  the  rules  are  to  be 
general  rules,  such  as  can  be  adopted  by  large  oily  road*  and  by 
small  village  roads  and  by  the  interuiban  roads,  and  let  each  road 
add  to  those  rules  special  rub  s  made  necessary  by  the  locality.  A» 
to  this  question  of  bundles.  I  do  nol  see  how  any  genera!  rule 
can  be  made  that  will  apply  to  all  roads,  because  I  can  very  easily 
sec  how  a  rule  of  that  kind  on  some  roads  would  be  quite  neces- 
sary, whereas  on  a  small  road  in  the  country,  or  an  interurbau 
road,  the  rules  adapted  by  steam  roads  applies  more  nearly,  and 
larger  packages  are  allowed.  In  f.v  t.  the  manager  of  an  inter- 
urban  road  permits  passengers  to  carry  almost  every  kind  of 
thing  that  is  not  obnoxious.  and  il  would  seem  to  me  that  ihis  is 
a  rule  which  should  be  adopted  by  each  road  sepatai.Iy.  and  that 
no  rule  could  be  formed  that  would  apply  to  inlerurban.  small 
roads  and  city  roads  alike. 

Mr.  Lord:  It  seems  to  me  that  a  rule  which  merely  refers  to 
obstructions  would  do  that  very  thing.    What  would  be  an  ob- 


struction under  some  circumstances  would  not  be  under  others. 
If  a  car  is  empty  a  man  might  have  a  large  dress  suit  case;  it 
might  be  on  the  Hoof,  of  the  car  and  it  would  not  obstruct  the 
aisle  On  the  other  hand,  if  that  car  was  crowded  and  people 
were  -landing  up  and  he  had  a  large  vahsc  ill  the  center  of  ihe 
aisle  it  would  not  only  lie  inconvenient,  but  dangerous.  It  is  a 
Mile  that  should  be  capable  ot  vtty  liberal  construction.  It  the 
ear  is  crowded  something  very  much  smaller  than  a  valise  might 
he  an  obstruction 

Mr  Clark:  It  sccllis  to  me  that  anything  that  applies  purely 
lo  a  local  condition  or  local  situation  ought  not  to  be  embodied 
in  the  code,  ior  the  reason  that  I  assume  lhal  it  is  proposed  by 
most  of  the  different  roads  to  supply  their  respective  motormen 
and  ciidm  tors  with  copies  ot  tl.e'c  rule-,  and  why  burden  them 
with  a  number  of  rubs  thai  are  in  no  way  applicable  and  which 
tend  In  contuse  thrtn?  1  would  suggest  that,  in  submitting  sug- 
gestions, any  thing  that  is  thought  to  be  purely  of  a  local  character 
which  is  adopted  as  the  standard  be  made  as  brief  and  as  concise 
as  possible  and  as  giiicrally  applicable  as  possible.  I  quite  agree 
wiih  one  speaker  in  relation  to  the  matter  oi  bundles  and  parcels 
being  a  matter  oi  local  consideration.  There  are  roads  where 
the  travel  is  very  sparse  where  you  would  not  object  lo  a  passen- 
ger carrying  in  the  car  a  parcel  which  would  be  objectionable 
upon  a  large  city  road.  It  seems  lo  me  that  rules  of  that  charac- 
ur  aie  mallets  which  should  be  left  lo  the  discretion  of  the  man- 
agers of  the  respective  roads. 

Mr  Byrne:  I  entirely  agree  with  the  -uggestion  made  by  Mr 
Clark,  ami  1  think  that,  in  vkw  oi  the  fact  that  there  is  a  motion 
before  Ihe  house,  we  should  discontinue  further  discussion  on  this 
subject. 

Mr.  Lord:  Mr.  k..ot  'uggested  discussion  of  Rules  Nos,  6j 
and  C'4-    They  are  very  important  lilies. 

Mr.  Clark:    I  am  perfectly  willing  to  give  way. 

Mr.  Root:  I  meant  that  the  committee  would  like  to  have 
written  suggestions  on  the  qu.  >!t"ii  oi  ejectments  when  the  sug- 
gestions are  submitted,  but  not  now. 

Mr.  Clark**  motion  was  t)Un  put  and  carried. 

Mr.  Connctte:  Mr.  President,  will  you  impress  upon  the  mem- 
bers the  importance  of  sending  in  their  suggestions  within  the 
next  ten  days? 

The  President:  I  think  it  is  our  duty  to  do  that  I  know  that 
the  various  members  of  the  Railroad  Commission,  as  well  as  Mr. 
Barnes,  are  very  anxious  that  we  should  establish  a  code  of  rules 
I  hope  you  will  all  take  an  inters!  in  this  matter  and  attend  to  it 
promptly. 

The  I'resideiit:  Certainly.  We  will  now  proa  cd  with  the  read- 
ing of  papers.  The  next  paper  is  on  the  subject  of  "Car  IJe- 
spatching."  by  Mr.  Milieu. 

This  was  published  last  week 

Mr.  Seixas:  I  would  like  to  a«k  Mr.  Mitten  if  our  rule  in 
running  extras  could  not  apply  lo  ihis  road,  and  if  not.  why  not? 
We  have  almost  an  absolute  rule  against  sending  out  an  extra 
ear  or  extra  cars  exiept  as  second  and  third  sections  of  a  regular 
car.  We  did  start  by  sending  extra  car*  between  regulars,  but 
found  by  placing  lb.  in  fifteen  t  r  twenty  minutes  ahead  or  fifteen 
.  r  twenty  11. unit,  s  behind  we  could  run  them  as  second  and  third 
sections  of  regular  cars  and  therefore  eliminated  the  danger  of 
having  a  car  in  between  ihe  regular  scheduled  cars 

Mr.  Millet):  Il  is  belter  thai  the  trains  be  all  ru.i  as  sections, 
but  in  our  practice  we  do  a  vety  heavy  freight  business  and  have 
sometimes  quite  a  number  of  trains  on  the  line.  Out  fruit  bust- 
ih«s  is  very  heavy,  and  in  stopping  at  different  stations  lo  load 
liuil  and  shunt  cars  it  would  be  impossible  to  run  our  train 
as  a  section  in  that  you  could  not  follow  a  regular  train  over  I 
few  miles  of  track  before  it  would  come  against  another  regular 
nam:  *o  we  give  it  wiiltcn  orders,  passing  it  from  station  t« 
station,  not  knowing  what  time  it  will  be  able  to  make,  because 
we  cannot  be  advised  as  lo  the  work  that  it  will  be  required  10 
perform 

Mr  Seix.-.s:  I  referred  more  particularly  to  extra  cars  on  the 
passenger  service  We  al»o  have  freight  under  oru.nary  condi- 
tions, and  the  car  is  in  charge  of  a  Miam  railroad  conductor  ot 
long  experience,  who  operates  strictly  according  In  his  written 
orders,  which  he  gets  at  different  points  along  the  line,  as  he 
would  on  a  steam  railroad,  with  the  exception  of  a  few  points 
where  he  must  get  telephone  orders.  That  is  the  exception  to 
our  rule  of  running  extras  except  ,v  second  or  third  sections.  We 
tun  those  trains  as  extra  sections,  but  entirety  on  written  orders 
We  have  our  own  telegraph  line  along  the  entire  ltngth  of  the 
road  and  our  own  telephone  line.  Our  telegraph  is  used  irom 
the  main  office  and  the  telephone  line  from  each  branch  We 
have  a  telephone  at  each  branch  at  every  section,  and  the  minute 
a  ear  gets  to  that  branch,  whether  it  is  an  extra  or  not,  the  con 
duct  OI  must  call  up  the  despatcher.  whether  he  is  exactly  on  time 
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or  whether  he  is  not  on  time,  as  long  as  the  car  he  is  to  keep  is 
standing  on  the  branch.  No  matter  if  he  is  exactly  on  time,  if 
the  car  is  not  on  the  branch  he  must  call  up  for  orders  for  the 
purpose  of  making  the  other  branch  if  the  other  car  might  be 
delayed. 

Mr.  Cooper:  I  would  like  to  ask  Mr.  Mitten  why  he  makes  his 
interval  between  his  sections  a  space  interval  instead  of  a  time 
interval.  We  are  operating  a  high  speed  road,  and  kc  found 
where  we  made  a  space  interval  we  were  liable  to  have  a  rear-end 
collision  and  had  to  make  it  a  time  interval. 

Mr.  Mitten:  I  do  not  see  how  a  time  interval  could  be  any 
better  observed  than  a  space  interval:  in  fact,  not  as  well,  in  that 
the  space  interval  can  be  maintained  by  the  use  <>f  the  wotorman's 
eye,  placing  the  tail  signal  lights  on  the  train  going  in  advance, 
while  the  time  distance  would  depend  entirely  upon  the  speed  at 
which  the  cars  might  be  runnig  at  that  moment.  Our  rule  re 
<|uires  the  motormcn  to  approach  all  curves  under  full  control, 
and  we  have  a  rule  which  requires,  in  case  a  car  lecomes  dis- 
abled in  the  vicinity  of  a  curve  where  the  view  is  obstructed,  to 
be  immediately  protected  by  the  conductor  It  provides  against 
accidents  sufficiently  so  that  running  in  the  way  which  I  have  de- 
scribed at  exceptionally  high  speed,  and  running  the  line  to  its 
capacity  at  times,  we  have  never  had  an  accident,  which  is  perhaps 
the  best  proof  that  the  system  is  effective. 

Mr,  Cooper:  I  spoke  especially  with  regard  to  fog>.  when  you 
cannot  see  fifteen  feet  ahead  of  your  car.  Our  trouble  was  caused 
by  fogs.  We  had  a  bad  rear-end  collision  on  that  account,  and 
we  had  to  make  it  a  time  interval. 

Mr.  Danforth:  On  our  small  interurban  line  our  trouble  is 
very  light.  We  cannnt  afford  to  maintain  operators  at  our  points. 
Our  line  is  40  miles  in  length  We  have  not  as  yet  completed  our 
telephone  system,  but  are  following  the  standard  steam  railroad 
rules  as  closely  as  possible.  We  use  the  telephone  in  place  of  the 
telegraph  and  we  run  entirely  on  written  orders,  the  despatcher 
issuing  an  order  on  leaving  the  city  to  every  train.  The  crew 
registers  in  the  register  book  at  the  despatchcr's  office  and  again 
at  the  small  points  on  the  line  and  terminal,  reporting  at  the  term- 
inal to  the  despatched  The  register  book  at  the  intermediMc 
points  are  at  the  sub-stations  and  are  looked  after  by  the  op- 
erators These  operators  report  to  the  despatcher  by  telephone 
the  passage  of  all  trains.  If  orders  are  to  be  delivered  to  |  train 
imm  one  of  the  sub-stations  the  conductor  of  the  t'ain  receives 
the  order  The  operator  also  receives  the  order,  and  the  con- 
ductor makes  a  record  of  his  order  in  the  register  hook,  so  that, 
while  he  does  not  follow  the  written  order  down  bevond  the  de- 
spatchcr's office,  by  the  use  of  the  registration  hook  we  have  on 
file  the  passage  of  all  cars  and  the  signatures  oi  the  crew,  show 
fag  that  they  understand  any  order  that  the}  receive  at  the  regis- 
tration point. 

Mr.  Mitten:    Have  you  a  timetable? 

Mr  Danforth:  We  have  a  timetable  following  the  steam  rail- 
road form,  The  only  thing  omitted  i<  the  matter  of  printing  the 
special  rules  in  the  table  That  is  a  matter  which  will  probably 
be  taken  up  later.  The  form  now  is  following  single-division 
*team  railroads.  I  believe  the  members  of  the  association  will 
appreciate  the  very  compact  form  in  which  the  International 
Traction  Company  is  printing  its  tables  and  special  rules.  I  hc- 
heve  that  the  printing  of  the  rides  on  the  tables  is  of  almost  as 
much  importance  as  printing  the  table  and  that  we  will  not  go  far 
astray  in  following  that  practice. 

Mr  Barnes:  Mr,  Scixas  brought  out  a  point  which  I  think  is 
an  important  one  and  which  I  think  all  railroad  managers  should 
seriously  consider,  and  that  is  the  running  of  special  iars  Where 
it  is  possible  they  should  he  run  as  sections  of  a  regular  run.  We 
have  had  two  serious  accidents  on  interurban  roads  in  the  last 
two  months  which  would  have  been  avoided  had  the  special  cars 
which  were  in  the  accident  been  run  as  sections.  Another  point 
which  appears  in  Mr  Mitten's  paper  is  that  all  of  the  rules  pro- 
vide for  the  protection  of  cars  when  at  a  standstill,  A  'ccond 
section  of  a  regular  run  is  entitled  to  the  same  running  time  as 
the  first  section  Mr  Cooper's  idea  of  a  time  limit  is  a  good  one. 
The  spacing  plan  has  resulted  in  accidents,  and  the  most  serious 
accident  that  we  have  had  in  the  last  couple  01  months  would  not 
have  occurred  if  there  had  been  a  spacing  rule  which  could  have 
hern  complied  with.  In  this  case  the  special  train  was  following 
a  regular,  the  regular  losing  time  and  the  special  making  schedule 
time,  the  special  coming  up  to  the  regular  at  a  curve  near  the 
station.  The  regular  came  to  a  stop  and  was  not  at  a  standstill 
more  than  a  minute  before  the  extra  smashed  into  the  rear  end 
There  was  no  time  for  the  conductor  of  the  regular  train  to  pro- 
tect his  rear  end.  The  road  on  which  the  accident  occurred  is 
full  of  curves.  «o  1h.it  the  view  was  limited,  and  it  is  a  question 
whether  the  motornian  on  the  extra  car  which  was  following  the 
regular  one  got  sight  of  the  regular  train  three  or  four  minutes 


before  the  collision  occurred  It  is  rather  difficult  to  establish  a 
time  limit  between  trains  which  would  be  of  any  value  on  account 
of  the  lack  of  station  agents  or  operators  along  the  road;  but  if 
such  a  limit  could  be  enforced  it  would  add  to  the  safety  of  the 
operation  of  that  character  of  road. 

The  President:  Our  time  is  limited,  and  although  we  would 
like  to  discuss  the  paper  further.  I  will  ask  Mr.  Reed  to  read  his 
paper  on  "Removal  of  Snow  and  Ice," 

This  was  published  last  week. 

A  Member:  I  would  like  to  ask  Mr.  Reed  under  which  depart- 
ment the  removal  of  snow  comes. 

Mr.  Rccd:  The  snowplow  s  ami  all  snow  machines  are  fur- 
nished by  the  master  mechanic.  They  are  operated  by  the  trans- 
portation department,  except  that  the  mechanical  department 
operates  the  rotaries     We  have  two  special  men  on  each  sweeper. 

Mr.  R.  E.  Danforth  then  read  his  paper  on  the  same  subject, 
"Removal  of  Snow  and  Ice." 

This  was  published  last  week.   There  was  no  discussion. 

Mr.  Robinson:  Mr.  Vreeland's  topics  to  be  taken  up  at  the 
next  meeting  are  is  follows.  First,  interurban  service,  divided 
into  three  heads:  (A)  standard  equipment,  (H)  car  despatching, 
(C>  standard  methods  of  fare  collection  and  ticket  taking:  sec- 
ond, extra  ireight  and  baggage  service  on  interurban  lines:  this 
Subject  has  been  divided  into  three  heads:  (A)  traffic  arrange- 
ment with  steam  roads  and  boats.  (B)  traffic  arrangements  with 
other  interurban  lines,  (O  development  of  freight  and  express 
service 

The  President:    The  next  order  of  business  is  the  nomination 
of  officers. 

Mr.  Allen:  Mr.  President  and  Gentlemen  of  the  Convention: 
The  nominating  committee  would  respectfully  submit  the  follow- 
ing report: 

For  president,  G.  Tracy  Rogers,  of  Ringhamton. 
For  first  vice  president,  E.  G.  Connette,  of  Syracuse, 
For  second  vice-president.  Addison  B-  Colvin. 
For  secretary  and  treasurer.  Henry  A.  Robinson,  ol  New  York. 
For  executive  committee.  Messrs.  G.  Tracy  Rogers,  H.  H. 
Vrecland.  W.  Caryl  Ely.  T.  J.  Nicholl  and  J.  L.  Greatsinger. 
These  officers  were  elected  unanimously. 

Mr.  Connette  then  extended  an  invitation  for  the  association 
to  meet  next  year  at  Syracuse.  It  was  accepted  by  unanimous 
vote. 

Mr.  Fly:    I  want  to  say  that  since  my  membership  in  the  asso- 
ciation I  hav  e  never  seen  so  largely  attended,  so  earnest  and  en- 
thusiastic a  convention.    The  banquet  was  the  greatest  success 
ol  anything  which  we  have  ever  had     We  are  progressing  for- 
ward instead  of  backward.   It  is  well,  and  I  want  to  say  that  I  do 
not  belie. e  that  General  Manager  Mitten  and  myself  will  incur 
i-iiring  this  fiscal  year  any  expenditure  of  money  which  we  feel 
is  more  beneficial  to  us  and  to  our  ~y stc  111  than  the  voucher  that 
we  will  audit  for  payment  of  the  expenses  of  our  delegation  pro 
cut  lure  at  this  convention:  and  I  wish  to  assure  you  that  from 
now  on  you  may  always  expect  from  us  a  delegation  ol  sub- 
stantial size  and  at  least  two  papers,  if  you  desire  them,  to  be 
read  at  the  Convention,    And  I  wish  to  say  something  further— 
and  I  feel  my  inability  to  convey  the  thoughts,  which  are  too 
many  to  find  utterance— as  to  the  henefils  of  this  convention  and 
association.    Many  of  them  are  of  such  a  nature  that  it  is  quite 
impossible  accurately  or  correctly  to  describe  them     I  feel  that 
if  it  were  not  for  this  association  and  the  united  and  co-operative 
efforts  and  endeavors  that  we  arc  enabled  to  make  by  reason  of 
this,  the  position  of  the  street  railways  in  the  State  of  New  York 
and   the  operating   officers,   would   rot   he  nearly  so  strong 
as  it  i«  to  day.    I  believe  that  all  of  us.  that  every  president  and 
every  general  manager,  the  executive  committees  of  the  different 
roads  ,-uid  different  corporations  owning  and  operating  street  rail- 
ways or  properties  in  this  State,  if  they  fully  realized  the  benefits 
accruing  to  the  personnel  of  their  respective  organizations,  they 
would  see  to  it  that  they  had  representation  from  each  individual 
company,  and  they  would  gladly  spend  the  money  necessary  to 
send  them  here  in  a  proper,  dignified  way.    I  am  not  going  to 
talk  about  the  benefits  of  co-operation,  combination  and  all  that 
sort  of  thing,  because  those  things  you  know  iiist  as  well  as  I  do: 
if  you  do  not.  you  ought  to.  Thi-  is  the  age  of  combined  effort, 
and  individuals  to-day  are  simply  straws  floating  along  the  current, 
absolutely  lost  except  in  rare  instances  and  ineffective  Combined 
co-operative  effort  and  endeavor  is  what  is  storming  all  the  lines 
of  progress  and  business  and  every  avenue  where  man's  intellect 
and  his  energies  and  his  powers  are  employed.    Everybody  knows 
it     No  man  can  fail  to  sec  but  that  the  only  way  to  protect  our- 
selves, the  only  way  to  protect  our  rights,  i*  to  get  proper  laws; 
the  'inly  way  to  keep  track  of  the  laws  is  to  stand  and  fight  shoul- 
der to  shoulder.    This  association  is  much  more  important  to  u« 
than  the  National  Association     The  National  Association  i<  in 
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■tractive  in  that  you  meet  men  from  the  large  cities  all  over  the 
country  and  compare  thoughts  and  ideas,  and  m  is  very  benefi- 
cial. Hut  we  arc  governed  by  one  set  of  State  laws;  we  have  a 
-mule  line  of  thought;  we  have  a  channel  that  we  are  all  work- 
ing 111.  and  if  we  come  together  intelligently,  exchange  ideas  and 
suggestions,  it  is  almost  impossible  to  measure  the  influence  and 
■  lie  result  if  taken  in  comparison  with  the  doing  of  nothing  at  all. 
Where  would  we  be  if  we  were  left  to  take  care  oi  ourselves? 
Only  those  can  begin  to  answer  who  for  the  last  twenty  years 
have  looked  after  these  things  and  given  freely  of  their  time  and 
of  their  endeavors  for  the  association  And  1  ran  only  say,  as  I 
said  before,  that  if  the  importance  of  this  association  was  correctly 
understood  no  manager  or  officer  of  any  corporation  in  this  State 
would  begrudge  the  money  and  lime  that  is  necessary  to  be  ex- 
pended to  keep  it  together,  to  increase  its  memebrship  and  make 
it  more  and  more  effective,  (Applause). 

Mr.  Yrccland:  I  cannot  add  anything  to  what  Mr.  Ely  has 
said.  We  both  have  frequently  spoken  on  the  same  lines  before 
this  convention  We  have  both  given  our  views  as  to  what  we 
consider  the  value  of  this  association  to  the  combined  interests  of 
the  State,  and  if  the  gentlemen  who  are  on  the  executive  com 
mittet  of  the  association  are  thoroughly  conversant  with  what  i$ 
going  on  in  connection  with  the  problem  of  street  railways  in  the 
State,  understand  and  appreciate  the  Naluc  of  the  association, 
Certainly  those  connected  with  the  smaller  roads  should  appre- 
ciate the  value  of  this  association  and  its  worth  to  the  general  in- 
terests which  we  all  represent    I  do  not  know  of  any  one  interest 

connected  with  the  iireef  railway*  in  New  York  which  has  been 
more  valuable  in  my  work  than  the  association  work  oi  the  ex- 
ecutive committee,  and  I  agree  entirely  with  Mr.  Kly  that  while 
I  am  president  this  year  of  the  American  Association  and  con 
sidcr  its  work  valuable  I  do  not  consider  it  hall  at  valuable  to 
any  particular  State  interest  as  this  State  Association.  We  have 
had,  so  far  as  business  is  concerned,  a  bitter  convention  here 
than  any  session  of  the  American  Association  that  I  have  at- 
tended since  I  have  been  a  member  of  that  association  and  been 
in  business.  (Applause). 

Mr.  Connctte:  I  would  like  to  make  a  motion  to  this  effect: 
that  the  committee  on  rules  would  be  greatly  pleased  to  receive 
suggestions  from  the  Board  of  Railroad  Commissioners,  and 
especially  from  Mr.  Charles  R.  Barnes,  the  electrical  expert  of  that 
commission. 

Motion  seconded  and  carried 

Mr.  Allen:  It  seems  to  me  that  we  owe  a  vote  of  thanks,  and 
sincere  thanks,  to  our  host,  the  Hudson  Valley  Railway  Com- 
pany They  Certainly  have  given  us  a  very  fine  entertainment, 
and  I  would  move  that  a  vote  of  thanks  of  this  association  be 
extended  to  the  Hudson  Valley  Railway  Company  and  its  officer! 

Motion  seconded  and  carried 

The  convention  then  adjourned 

 »♦♦ 


Report  of  Committee,  on  Standard  Code  of  Rules  for  the 


The  Terre  Haute  Boycott  Declared  Off 


The  boycott  declared  against  the  Terre  Haute  Electric  Com- 
pany, operating  the  street  railway  lines  in  Terre  Haute,  Ind.,  and 
the  interurban  railway  between  Terre  Haute  and  llrazil.  has 
Ik'cii  declared  off  by  the  Central  Labor  Union  after  having  been 
in  force  for  ciirht  months  The  boycott  grew  out  of  the  strike 
of  the  employee*  of  the  company,  and  while-  first  declared  against 
the  company,  was  extended  from  time  to  time  so  thai  merchants 
manufacturers,  shopkccpcis  and  even  clergymen  were  brought 
under  its  ban.  the  labor  organizations  carrying  on  their  high- 
handed practicis  without  regard  for  anybody  or  anvtbmg.  The 
$TBCEI  Railway  Joi-kxai.  ha»  already  told  some  of  the  curious 
results  that  followed  the  declaration  of  the  strike  As  previously 
stated,  the  boycotts  were  first  declared  against  the  company 
Next  they  were  extended  to  persons  patronizing  the  cars.  They 
v  ere  soon  extended  to  the  business  men.  and  dry  goods  stores, 
mills  and  factories  were  one  after  another  placed  on  the  boycott 
list.  Clergymen  and  school  teachers  next  were  assailed,  and 
then  a  traveling  salesman  who  patronised  the  cars  was  prevented 
from  making  a  sale.  One  man  took  hi«  childnn  out  of  school 
because  one  of  them  was  seated  next  to  the  daughter  of  a  mer- 
chant against  whom  a  boycott  had  been  declared  The  teacher 
was  requested  to  change  the  seats  of  the  children,  hut  this  she 
refitted  to  do  A  boycott  was  proposed  against  the  school,  but 
ii  was  voted  down.  A  clergyman,  who  frankly  declared  that  the 
conditions  existing  in  Terre  Haute  were  a  disgrace  to  the  city,  and 
that  the  law  should  be  enforced,  was  threatened  with  bodily  harm, 
and  a  boycott  was  declared  against  his  church  Finally,  a  halt 
was  called  to  the  high  banded  practice  of  the  labor  organization, 
and  the  citizens  organized  a  protective  league  for  self  protection, 
with  the  result  described. 


The  committee  on  stanelard  code  of  rules  respectfully  submit 
the  following  rules  merely  suggestive  toward  reaching  a  code  that 
will  lie  applicable  to  all  of  the  street  railroads  in  the  State, 
realizing,  however,  that  the  conditions  existing  in  connection  with 
the  operation  of  the  large  and  small  roads  are  such  as  to  make  a 
solution  of  the  problem  a  difficult  one.  but  we  l>elievc  that  there  can 
be  a  uniformity  in  the  fundamental  rules  governing  the  opera- 
tion of  both  large  and  small  roads,  and  while  the  committee  realize 
that  the  rules,  which  they  submit  herewith,  are  perhaps  imperfect, 
they  come  nearer  toward  meeting  the  required  stanelard  than  the 
report  submitted  at  the  last  meeting 

The  committee  would  suggest  the  following  subjects  for  discus- 
sion in  connection  with  these  rules,  with  a  view  of  incorporating  the 
judgment  of  the  convention  relative  to  these  subjects,  as  a  part 
of  the  standard  code  of  rules: 

1.  A  rule  restricting  the  carrying  of  large  packages  or  bundles 
upon  a  car  What  should  a  passenger  be  allowed  to  carry  on  a  car 
as  personal  baggage? 

2.  The  advisability  of  a  rule  prohibiting  conductors  from  chang- 
ing bills  of  a  higher  denomination  than  $2,  and  defining  their 
duties  when  bills  of  a  higher  de-nomination  arc  presented. 

The  committee  not  only  recommends  the  above  subjects  for 
discussion,  but  also  recommends  that  each  member  of  the  conven- 
tion should  carefully  consider  each  rule  embodied  in  this  report 
and  make  such  suggestions  to  the  convention  or  to  the  committee 
as  they  may  deem  advisable. 

For  interurban  service,  and  especially  for  high-speed  roads  we 
recommend  that  the*  conform  as  far  as  practicable  to  standards  of 
■team  railroad  practice,  not  only  in  the  construction  of  track  and 
equipment,  but  in  the  rules  and  regulations  for  the  government  of 
employees  and  the  movement  of  trams. 

Respectfully  submitted.  E.  G.  Ginnettc.  Oren  Root,  Jr.,  J  C. 
Urackcnridge,  Edgar  S.  Fas*ett.  J  P.  E  Clark,  committee. 

GENERAL  Rli.ES 

1.  Conductors  and  motormcn  arc  required  to  be  familiar  with 
the  rules,  and  with  every  special  order  issued-  The  bulletin  board 
must  lie  examined  daily  for  special  orders  Entrance  into  the 
mtv ice  of  the  company  implies  acceptance  of  its  rules  and  regu- 
lation,, and  ignorance  of  rules  will  not  be  accepted  as  an  excuse 
tor  neglect  or  remission  of  duty.  If  in  doubt  as  to  the  exact 
meaning  of  any  rule  or  special  order,  application  must  be  made  to 
the  proper  authority  for  information. 

2.  Regular  conductors  and  motormcn  must  report  for  duty  ten 
minutes  before  leaving  tune  for  their  first  trip.  or.  if  for  any  good 
reason  unable  to  so  report,  must  give  notice  tat  minutes  before 
such  leaving  time. 

Extra  men  must  re|w»rt  at  such  time  as  ordered,  or  must  give 
notice  ten  minutes  before  such  lime  They  must  not  absent  them- 
•selves  after  answering  roll  call  without  iiermission. 

,t.  Mi  tormen  and  conductors  must  rc|Kirt  for  duty  clothed 
in  full  regulation  uniiorm,  and  must  be  clean  and  neat  in  appear- 
ance. 

4  Treat  all  passengers  with  ptilitcncss;  avoid  difficulty,  and 
e  xercise  patience,  forbearance  and  self  control  under  all  conditions. 
IK>  not  use  uncivil,  indecent,  or  profane  language  even  under  the 
greatest  provocation. 

.5.  Drinking  intoxicating  beverages  of  any  kind,  or  entering 
any  place  where  the  same  is  sold  as  a  beverage;  carrying  of  any 
intoxicating  drink  about  the  person,  or  the  bringing  oi  same  on 
to  the  premises  of  the  company;  or  smoking  tobacco  during  hours 
of  duty,  or.  the  constant  frequenting  of  drinking  places  or  entering 
such  places  wearing  uniform,  or  the  indulgence  to  excess  in  intox- 
icating liquors,  when  e>ff  duly,  is  positively  prohibited. 

Smoking  is  not  iscrniilted  in  any  part  of  the  company's  buildings, 
e  xcept  in  the  rooms  set  apart  for  use  of  motormcn  and  conductors. 

All  forms  of  gambling,  including  bets  and  raffles,  are  forbidden 
upon  the  premises  of  the  company 

6.  Cars  must  never  be  run  ahead  of  schedule  time,  but  must  pass 
time  points,  and  leave  terminals  promptly  on  time  unless  unavoid- 
ably delayed 

7.  Cars  must  he  brought  to  a  full  stop,  at  a  safe  distance,  at  all 
steam  railroad  crossings  at  grade,  and  motormcn  must  not  proceed 
until  conductor  has  gone  ahead  to  the  center  of  crossing,  looked 
Nub  ways,  and  gi\en  the  "Come  ahead"  signal— but  before  starting 
the  motorman  will  lisok  back  to  see  that  no  passengers  arc  getting 
on  or  off;  and  in  no  case  proceed,  even  after  conductor's  signal, 
until  you  also  have  examined  the  crossing. 

When  there  is  more  than  one  track,  the  conductor  must  be  in 
advance  of  the  car  until  the  last  track  is  reached. 

8     In  the  event  of  a  blockade  of  cars  from  any  cause,  ihe  cars 

•Submitted  at  the  annual  meeting-  of  Street  Railway  Association  of  the 
Stale  of  New  York  at  laUwell  i  Lalct  George).  Sept.  »  and  10.  1J02. 
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in  such  blockade  must  not  be  started  at  one  time,  but  at  such  inter- 
vals as  will  not  burden  the  feeder  line.  The  starting  of  a  number 
of  cars  at  the  same  time  at  one  point  is  injurious  to  the  electrical 
apparatus,  hence  the  necessity  of  a  careful  observance  of  this 
order. 

<).  Never  run  against  a  switch  point  when  meeting  a  car,  but 
llMka  the  speed  of  your  car  and  allow  the  car  moving  in  the 
opposite  direction  to  pass  before  striking  switch  point.  This  rule 
refers  particularly  to  all  crossovers  and  curves  having  switch 
points  facing  opposite  to  that  in  which  your  car  is  going. 

to.  A  hearing  by  the  superintendent  awaits  every  employee  who 
has  any  grievance  to  make,  and  reports  or  suggestions  for  the 
betterment  of  the  service  will  always  receive  consideration. 

1 1.  Employees  riding  on  cars,  and  especially  conductors  on  duty, 
arc  forbidden  to  converse  with  motormen  while  car  is  in  motion. 

RULES  FOR  CONDUCTORS 

12.  When  not  collecting  fares,  conductors  must  remain  on  the 
riar  platform  to  keep  a  lookout  for  passengers.  They  must  also 
keep  careful  watch  of  passengers  in  car  to  note  requests  to  stop 
for  those  desiring  to  leave  car,  and  must  be  careful  to  remember 
requests  of  passengers  to  stop  at  points  ahead,  stopping  car  and 
notifying  such  passengers  when  the  point  is  reached 

When  stops  arc  made  at  principal  streets,  places  of  amusement, 
churches,  or  at  any  point  where  a  considerable  number  of  passen- 
gers enter  or  leave  the  car,  conductors  must  be  on  rear  platform 
until  such  point  is  passed. 

13.  Conductor  and  motorman  will  report  to  foreman  or  inspector 
any  defect  in  car.  track  or  wire  which  needs  immediate  attention, 
and  make  written  rejtort  of  same  to  superintendent  at  end  of  run. 

14.  Conductors  will  not  remove  trolley  from  wire  at  end  of  run 
or  elsewhere,  at  night,  until  passengers  have  alighted  from  car. 

15.  Conductors  will  announce  the  name-  of  streets,  public  places, 
and  transfer  points  when  approaching  the  same. 

16.  Conductors  must  sec  that  route  signs  arc  properly  displayed 
on  each  half  trip. 

17.  Passengers  must  not  be  allowed  to  bring  bulky  packages 
aboard  cars. 

Conductors  must  not,  in  any  way,  assume  responsibility  for  any 
package  which  a  passenger  may  bring  onto  a  car. 

18.  Conductors  must  be  on  the  rear  end  of  their  cars  when 
passing  over  switches,  crossings,  on  going  around  curve*,  with  hand 
upon  the  trolley  rope.  Should  the  trolley  leave  the  wire,  the  con- 
ductor must  at  once  pull  down  the  trolley  and  signal  the  motorman 
to  stop.  After  the  car  has  stopped  replace  the  trolley  on  the  wire, 
ring  two  bells  for  the  motorman  to  start,  first  looking  carefully 
around  and  through  the  car  to  sec  if  any  persons  arc  boarding  or 
leaving  same.  They  must  sec  that  passmg,rs  keep  their  hands  off 
of  trolley  cord. 

tg.  Front  and  rear  gates  on  closed  cars  on  the  side  between  the 
tracks  must  always  be  kept  closed  and  securely  fastened  when 
running  on  the  road.  On  open  cars  the  guard  chains  and  guard 
rails  must  be  kept  fastened  on  the  side  between  the  tracks  When 
gates  or  chains,  or  their  fastenings  arc  broken  or  out  of  order,  con- 
ductor or  motorman  must  report  it  to  foreman,  inspector  or  starter 

30,  When  necessary  for  conductor  to  leave  car  he  must  notify 
the  motorman  to  insure  safety  of  passengers  and  care  of  car. 

21.  When  car  is  run  in  the  house  in  the  day  or  night,  always 
shut  off  lights,  remove  trolley  from  the  wire,  and  turn  up  sca^s  of 
closed  cars  before  leaving  car. 

22.  On  closed  cars,  when  standing  pas-engers  crowd  the  rear 
door,  you  will  request  them  to  please  step  forward  in  car. 

2.t.  Standing  passengers  should  be  directed  to  vacant  seats,  if 
any. 

24.  Elderly  and  feeble  person*  and  women  and  children  should 
lie  given  assistance  in  getting  on  and  off  car,  when  possible. 

25.  No  dogs  will  be  allowed  on  a  car  except  small  dogs  which 
arc  carried  in  the  laps  of  passengers, 

Rl'LES  FOR  MOTORMEN 

26.  Motorman  must  keep  a  careful  lookout  on  both  sides  of  the 
street  and  bring  the  car  to  a  full  stop  for  every  person  who  signals, 
except  that  when  a  car  has  considerable  headway,  is  overcrowded, 
and  another  car  with  more  room  follows  within  the  same  Mock 
for  200  ft  ),  the  motorman  may  request  passengers  to  take  the  fol- 
lowing car. 

Cars  will  stop  on  signal  at  corners  only,  on  further  crossing,  at 
car  stations,  transfer  points,  and  in  front  of  places  of  amusement 
and  churches,  and  at  points  as  provided  in  special  orders 

Do  not  stop  cars  so  as. to  block  cross  streets  or  crosswalks. 

27.  When  passing  a  church  during  the  hours  of  service,  and 
at  all  times  when  passing  a  hospital,  do  not  use  the  current  or  ring 
the  gong  when  it  can  be  avoided. 

28.  Never  use  the  reversing  lever  to  stop  car,  except  to  avoid 
n  collision  or  running  over  a  person  or  animal,  or  when  the  brake 
rigging  is  disabled. 
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Do  not  reverse  the  power  when  brake  is  set,  but  first  release  the 
brake  (if  it  is  set)  and  reverse  the  power  simultaneously,  and  when 
the  reverse  lever  is  thrown  to  position,  apply  the  current  one  point 
at  a  time,  otherwise  the  fuse  will  melt  or  the  breaker  will  release. 
Sand  should  be  used  when  making  an  emergency  stop. 

20  Motormen  must  never  leave  platform  of  car  without  taking 
controller  handle  with  them,  throwing  off  the  overhead  switch,  and 
applying  brakes.  They  must  be  careful  to  see  that  the  hands  point 
to  the  "off"  mark  before  taking  off  controller  handle. 

jo.  In  order  to  effect  an  economical  u»c  of  the  electric  current, 
it  is  necessary  that  the  continuous  movements  of  starting  and 
changing  speed  should  be  made  gradually. 

When  starting  car  let  it  run  until  the  maximum  speed  of  each 
notch  has  been  attained  t>efore  muving  handle  to  the  next  notch. 

Do  not  apply  brakes  when  the  current  is  on. 

Do  not  apply  CtHTCItt  when  brakes  arc  applied. 

Do  not  allow  the  current  to  remain  on  when  car  is  going  down 
grade.  Endeavor  to  run  car  with  the  least  amount  of  current,  al- 
lowing the  car  to  roll  without  the  use  of  the  current  when  it  call 
In:  done  and  maintain  schedule  time. 

Motormen  can  save  a  great  amount  of  power  by  using  some 
judgment  and  discretion  in  approaching  stopping  places  and 
switches  by  shutting  off  the  power  so  as  to  allow  the  car  to  roll 
to  the  stopping  place  or  switch  without  a  too  vigorous  Use  of  the 
brake. 

31.  An  overhead  switch  must  never  be  thrown  unless  power 
handle  is  Inrned  entirely  off.  and  must  be  thrown  by  hand  only,  ex- 
cept in  case  controller  cylinder  fails  to  turn  when  power  is  on. 

32.  When  the  power  leaves  the  line  the  controller  must  be 
shut  off  and  the  overhead  switch  thrown,  the  light  switch  turned 
■  in,  and  the  ear  started  only  when  the  lamp.,  burn  brightly. 

33.  When  brakes  are  -et  to  make  a  stop  they  should  always  be 
released,  or  nearly  so.  just  before  the  car  comes  to  a  standstill. 

34.  When  there  is  water  on  the  track  run  the  car  very  slowly,  as 
Ihere  is  danger  of  burning  out  the  motors. 

35.  Never  run  on  freshly  sanded  rail  with  brakes  full  on,  ex- 
cept to  prevent  an  accident,  as  the  wheels  are  liable  to  be  flattened 
when  this  is  done.  On  cars  provided  with  sand-boxes,  in  case  of 
slippery  tail,  always  sand  the  track  for  a  short  distance  before 
applying  the  brakes. 

36  During  snowstorms  much  damage  is  done  by  "spinning"  of 
the  wheels  with  no  forward  or  backward  movement  of  the  ear. 

37.  On  a  slick  rail  motormen  must  not  allow  wheels  to  slide;  as 
soon  as  the  wheel  commence  to  slide  the  brake  must  fie  released 
and  reset. 

38.  Motormen  must  not  oil  or  grease  any  part  of  a  car. 

Str.N  AI.S  AND  THEIR  APPI.ICATH  IN 
The  following  code  of  bell  signals  will  be  used  in  the  operation 

of  cars: 

30.    From  conductor  to  motorman. 

1  1  '.i  ll    "Stop  ai  in  s!  crossing  or  stalii  n  ' 

2  Bells— "Co  ahead." 

1  KelU— "Set  rear  brake  " 

4  Bclls-'Signal  to  conductor  that  motorman  desires  to  back 
the  car." 

From  motorman  to  conductor. 

1  Bell— "Come  ahead." 

2  Bells—  Watch  the  trolley  and  danger  signal  tn  conductor." 

3  Bells— "Throw  cut-out  switch  on  rear  end  of  car. 

4  Bells-'  Set  brake." 

s  Bells— Warning— "Pull  trolley  down  to  roof." 
All  of  the  above  signals  are  to  be  given  on  the  conductor's 
signal  bell. 

When  the  car  is  standing  and  motorman  desires  to  back  for 
any  reason,  he  will  give  the  conductor  four  bells,  hut  must  not 
move  the  car  until  the  conductor  has  answered  with  four  bells  to 
-ignify-  "All  is  clear  behind." 

Whenever  a  car  in  service  is  stopped  the  motorman  will,  as  soon 
as  he  is  ready  to  go  forward,  give  two  taps  of  the  gong;  after 
which,  if  the  conductor  is  ready  to  proceed,  he  will  give  the  regular 
"go  ahead"  signal— two  bells. 

40  Red  lights  or  flags  indicate  danger,  and  when  they  are  placed 
alongside  the  track  cars  must  be  run  slowly  and  with  caution. 
When  placed  on  the  track,  cars  must  come  to  a  full  stop  until  such 
signal  is  removed. 

41.  Before  passing  any  vehicle  or  obstruction  close  to  the  track, 
where  passengers  or  conductor  are  liable  to  be  injured  while  stand- 
ing on  the  step  of  an  open  car.  motorman  must  give  two  taps  of 
signal  bell  as  warning. 

42.  Motormen  must  never  move  car  (whether  stopped  on  signal 
or  for  any  other  reason)  without  signal  from  conductor,  and  then 
only  when  assured  that  no  one  is  getting  on  or  off  front  platform. 

Conductor  must  never  give  signal  to  start  when  passengers  arc 
retting  on  or  off. 
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Conductor  must  never  give  signal  to  kick  car  unless  lie  is  uti  rear 
pint f«>rni  and  knows  track  is  clear  behind  the  ear. 

Conductor  must  sec  that  the  steps  or  running  board  are  clear 
before  giving  the  "Go  ahead'  signal. 

43.  Passengers  ha\e  a  right  to  ring  the  l-cll  to  stop  a  car,  and 
conductors  should  bear  this  in  mind.  They  must,  however,  try  in 
.-!  [Hilite  way  to  discourage  passengers  from  doing  mi 

I'KM  At  TloNAkV  Kl'I.KS.  ACUIIKXTS 

44.  The  safety  of  passengers  is  the  first  consideration.  All  em- 
ployees are  required  to  exercise  constant  care  U>  prevent  injury 
to  persons  or  property,  and  in  all  ta*%  of  donht  take  the  safe  side. 

45.  In  case  there  are  persons  lietwcn  tracks,  cars  moving  in 
uppo-ide  directions  must  not  pass.  One  car  must  slop  until  -*.ich 
persons  have  crossed  the  tracks 

4*1.  When  any  fire  department  vehicle  <>r  company  patrnl  is 
observed  approaching  in  any  direction,  cars  must  be  stopped  until 
•nch  vehicle  has  passed. 

47.  Ambulances  nnisi  he  allowed  right  of  way.  and  when  ap- 
proaching or  passing,  cars  must  he  kept  under  control  to  avoid 
collision. 

4K  Conductors  and  niotormen  must,  in  a  polite  way,  endeavor 
10  keep  people  from  jumping  on  and  off  cars  while  in  motion.  I( 
they  attempt  to  get  on  or  off  the  ear  while  it  is  in  motion,  call  out 
to  them.  "Please  wait  until  the  car  stops."  When  passengers  are 
alighting  from  your  car  and  you  see  a  car  approaching  in  an  oppo- 
site direction,  notify  them  politely  to  look  out  for  car  on  other 
Hack  In  approaching  curves  always  give  the  wanting  to  standing 
passengers,  "Hold  fast." 

40.  Do  ni  t  permit  anyone  to  stand  011  the  steps,  and  never, 
under  any  circumstances,  permit  a  woman  or  child  to  ride  on  tile 
sieps  They  should  be  fully  inside  of  the  car  liefore  the  signal  is 
given  to  start. 

50.  Molormen  arc  cautioned  to  exercise  great  care  when  a 
vehicle  is  passing  alongside  of  track  ahead  of  car  King  the  gong 
vigorously  to  attract  the  attention  of  the  person  driving,  as  a 
warning  not  to  pull  in  ahead  of  car;  and  run  guardedly  until  the 
vi  hide  is  passed  in  safety. 

51.  Whenever  persons  or  vehicles  ahead  of  the  car  are  in  a 
dangerous  position,  do  not  rely  upon  them  to  get  out  wifely,  but 
get  the  car  under  control  or  slop  at  once. 

$2.  Cndcr  no  circumstances  must  the  arrest  of  any  passenger, 
truck  driver,  or  any  other  person  lie  caused  by  a  conductor  or 
inotorman  without  an  order  from  starter,  inspector  or  official  of 
the  company. 

53.  When  passing  standing  cars  gong  must  In-  rung  and  car 
bwWflW  to  slow  speed. 

54.  When  it  becomes  apparent  thai  there  is  liable  to  be  an 
arridcnl,  such  as  .1  collision  with  a  vehicle  or  person,  or  when  in 
the  judgment  of  the  motonnan  an  accident  cannot  be  avoided, 
always  drop  the  fender  before  reversing  power,  or  making  any 
effort  to  stop  the  car 

55  In  case  of  accident,  hdwevef  slight,  to  persons  or  property, 
lit  connection  with  or  m  ar  any  car.  the  niotorinan  and  conductor  in 
charge  of  ihe  same  will  render  all  assistance  necessary  and  prac- 
ticable, and  make  the  lust  of  the  situation.  In  no  case  will  they 
go  away,  leaving  injured  |R-rsons,  without  first  having  seen  that 
they  are  eared  for. 

sti.    Motornieii  or  conductors  will  not  authorize  medial  attend 
ince.  except  for  the  fust  visit  in  severe  cases  of  personal  injury,  nor 
will  they  \i-it  injured    persons   at   any    time   aftciward.  unless 
specially  instructed  so  to  do  by  an  1  rheer  of  the  company. 

57.  In  the  event  of  a  fatal  accident,  it  will  not  be  necessary  to 
blockade  the  line  awaiting  the  arrival  of  the  coroner  or  any  other 
official.  If  any  accident  occurs  where  it  is  impossible  to  carry  the 
Uidy  to  a  place  of  shelter  and  security,  motorman  and  conductor 
will  put  the  body  on  the  car  and  carry  it  to  some  suitable  place. 

58  A  full  and  complete  report  of  every  accident,  no  matter  how 
trivial  apparently,  and  whether  on  or  near  the  car,  will  he  made 
by  the  conductor:  as  accidents,  which  the  conductor  may  not  con- 
sider worth  reporting,  arr  often  the  most  serious,  troublesome,  and 
expensive 

In  all  cases  full  data  must  lie  obtained  and  staled  in  the  report 
as  follows; 

The  dale,  exact  lime,  exact  place,  run  and  car  intUlbcT  and  the 
direction  in  which  the  car  was  moving,  the  nature  of  the  accident. 

The  full  name  and  address  of  the  party  injured  or  whose  vehicle 
wa*  ill  collision  (giving  the  name  of  U'lli  the  driver  and  the  owner 
of  the  vehicle). 

Ascertain  the  extent  of  injuries  or  damages,  if  any.  before  Iriving 
ihe  sp.it. 

In  case  there  has  In-en  all  accident  on  the  car  and  tin  conductors 
change  ahead,  the  conductor  taking  the  car  on  which  the  accident 
happened,  must  -iron  the  name  of  w itiies.es  as  above- 
In  case  a  person  is  struck  by  a  car  after  passing  around  the  rear 


of  a  standing  car,  the  numbers  of  both  cars  must  he  obtained. 

If  accident  is  caused  by  any  defect  or  damaged  condition  of  car, 
conductor  must  report  same. 

Accidents  to  employees  will  be  reported  the  same  M  accidents 
to  passengers. 

The  conductor  will  obtain  the  name  and  residence  in  full  of  all 
witnesses  on  or  near  the  car. 

The  motorman  will  assist  the  conductor  in  securing  the  names 
of  witnesses  whenever  practicable,  and  he  will  lie  held  jointly 
responsible  for  the  observance  of  this  rule. 

Any  trouble  or  disturbance  of  a  boisterous  or  quarrelsome  char- 
acter which  occurs  on  a  car,  or  the  ejectment  of  a  person  from  a 
car.  will  be  reported  as  an  accident. 

50.  Conductors  and  molormen  will  make  a  verbal  report  to  the 
first  inspector  or  official  of  the  company  they  meet  of  any  accident, 
blockade,  or  mishap  of  any  kind. 

to.  No  employe  shall,  under  any  circumstances,  give  any  in- 
fer mat  1011  whatever  concerning  any  accident,  delay,  blockade,  or 
mishap  of  any  kind  to  any  person  except  to  a  properly  authorized 
representative  of  the  company. 

61.  In  case  of  .1  serious  blockade,  where  assistance  is  required 
■  o  get  cars  moving,  conductor  of  car  first  in  block  must,  in  ab- 
sence of  any  inspector  or  official,  telephone  at  once  to  nearest 
depot  and  give  notice  anil  particular  of  block  KxpensC  of  tele- 
phone message  will  he  refunded  upon  application  at  office. 

<>j.  Employes  will  Ik1  held  strictly  accountable  for  any  damages 
caused  by  their  neglect  or  carelessness  or  by  disobedience  of  rules. 
The  company  reserves  the  right  to  charge  employees  for  such 
damages. 

o.t  The  motorman  or  conductor  of  any  disabled  car,  withdrawn 
in  111  [In  track,  must  remain  with  the  car  until  relieved  by  proper 
a  ill  In  rity  or  until  car  reaches  depot. 

EJECTMENTS 

04-  No  passenger  shall  be  forcibly  ejected  from  a  car 
for  any  cause  whatever,  without  order  of  an  inspector, 
starter,  or  official  of  the  company,  unless  the  conduct  oi 
the  passenger  is  dangerous  or  grossly  offensive  to  the  other  pas- 
sengers. In  such  case  the  ejectment  must  he  made  by  the  con- 
ductor, with  the  assistance  0/  the  motorman.  after  the  car  has 
been  brought  to  a  stop,  and  with  as  little  force  as  possible. 

65.  When  a  passenger  refuses  to  pay  fare  or  presents  a  defective 
transfer  upon  which,  in  the  judgment  of  the  conductor,  the  passen- 
ger is  not  entitled  to  ride,  the  car  must  be  stepped  and  the  passen- 
ger requested  to  leave  If  the  passenger  fails  to  comply  with  such 
request,  ihe  facts  of  the  case  must  lie  brought  to  the  attention  of 
the  first  inspector,  starter,  or  official  of  the  company  who  is 
met,  and  the  conductor  must  act  according  to  instructions  received 
from  such  inspector,  starter,  or  official.  In  all  cases  the  passenger 
must  be  given  the  benefit  of  the  doubt. 

When  a  person  who  refuses  to  pay  fare  requests  that  he  may 
Ik-  allowed  lo  leave  the  car,  the  car  must  lie  stopped  and  the 
person  permitted  to  alight 

lit.  No  |K-rson  will  be  ejected  from  a  car  (or  mere  intoxication 
unless  he  becomes  dangerous  or  offensive  to  the  other  passengers: 
then  he  nnisi  be  ejected  with  great  care  and  must  be  guided  until 
free  from  probable  injury  irom  the  car. 

67  Any  person  caught  stealing  a  ride  on  a  car  must  never  be 
pushed  irom  the  car  while  car  is  in  motion. 

6K  No  passenger  will  be  ejected  from  .1  car  for  spitting  on  the 
floor  If  a  passenger  violates  the  rule  or  law  prohibiting  spilling 
the  conductor  will  call  the  attention  of  the  passenger  to  the  law 
prohibiting  such  conduct  and  endeavor  to  persuade  passenger  to 
desist 

<»i  In  case  of  ejectment  always  get  name*  of  witnesses,  the 
same  as  in  case  of  accident. 

70  Any  person  ejected  from  a  car  must  be  put  off  at  a  regular 

stopping  place. 

No  passenger  should  be  put  off  at  a  point  where  he  will  be  ex- 
posed to  danger. 

Particular  attention  must  be  paid  to  this  rule  duiing  bad  and 
inclement  weather,  late  at  night  or  when  a  passenger  is  intoxi- 
cated. 

FAR  Kit  AMD  TRANSFERS 

71  As  soon  as  a  passenger  is  seated  conducfor  must  collect 
fare.  When  more  than  one  passenger  or  party  enters  at  a  time 
the  fare  must  he  rung  up  on  the  register  in  the  presence  of  the 
party  who  paid  it  In  1. ire  any  more  fares  are  collected.  Conductor 
nu'st  ring  each  fare  from  the  place  where  he  collected  it.  Thus 
I  fare  paid  inside  of  car  or  on  platform  must  he  rung  up  inside  of 
ear  or  from  platform,  as  the  case  may  be. 

7-'  When  necessary  to  give  change,  conductors  must  first  rcg- 
|s|-r  fare  and  immediately  thereafter  give  change. 

7J  Conductors  must  be  careful  to  sec  that  register  rings  each 
far*  and  that  dial  shows  it. 
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In  case  the  register  gets  out  of  order  the  conductor  must  stop 
Ming  it.  make  memorandum  <>i  iarc*  on  back  ot  trip  report  and 
report  the  fact  l<>  the  first  inspector  or  starter  met  on  the  road 
and  give  written  report  to  superintendent. 

74.  In  CMC  any  line  is  blocked  it  is  the  desire  oi  the  company 
to  carry  passengers  to  their  destination  mi  other  lines,  Under 
such  circumstances  conductors  ot  parallel  or  intersecting  lines 
wi'l  accept  transier  tickets  accordingly  arid  will  issue  a  transfer 
on  a  transier  if  necessary.  They  will  also  accept  transfer  passcu- 
get.,  without  tickets  on  orders  from  any  inspector  or  authorized 
icpusentativc  ot  the  company. 

75-  Molormen  and  conductors  will  be  held  equally  re-pon-i- 
»le  for  leaving  a  transfer  point  when  a  car  of  the  connecting  line 
is  approaching  so  as  10  prevent  proper  transferring  of  passengers 



The  Philadelphia,  Bmtol  &  Trenton  Passenger  Railway 

The  Philadelphia.  Bristol  ft  Trenton  Passenger  Railway  Com 
pany  has  received  the  rails  ior  its  extension  from  Bristol  to  Mor- 
risvillc,  opposite  Trenton,  and  work  will  be  commenced  at  once. 
It  is  expected  that  10  miles  of  track  will  be  completed  and  that 
ears  will  be  running  between  Philadelphia  and  Morrisville  (33 
miles)  by  Dec  1.  While  nothing  has  been  decided  in  the  case, 
it  is  possible  that  the  company  may  secure  entrance  to  Trenton 
over  the  tracks  of  the  New  Jc  scy  &  Pennsylvania  Traction  Com- 
pany, which  owns  the  New  Jersey-Pennsylvania  bridge  across  the 
Delaware  at  Calhoun  Street  and  controls  the  Yardley,  Morris 
ville  &  Trenton  Street  Railway.  This  would  make  a  continuous 
line  from  this  city  lo  Philadelphia  without  a  break,  although  it 
will  be  necessary  to  change  cars  at  Tacony,  Philadelphia.  This 
may  be  overcome  in  lime  if  traffic  arangemcnts  should  be  entered 
into  with  the  Philadelphia  Rapid  Transit  Company,  which  is  not 
unlikely,  and  then  cars  would  be  run  to  the  center  of  Philadelphia. 

The  line  is  already  completed  from  Philadelphia  to  Bristol,  and 
includes  the  Bristol  &  Neshammy  Elevated  Railroad,  through 
which  a  notable  victory  was  won  at  Croydon  after  seven  year*' 
litigation,  in  which  there  were  a  dozen  charters  and  a  dozen 
suits,  practically,  before  the  final  victory  was  won. 

High-speed  cars,  fitted  with  all  ihc  modern  conveniences,  will 
be  used  on  the  line  No  schedule  has  been  announced,  but  it  is 
probable  that  the  time  will  be  about  one  hour  and  thirty  minutes 
to  Tacony  and  from  two  to  two  and  a  half  hours  will  doubtless  be 
the  time  to  the  center  of  Philadelphia.  It  is  not  expected  that  the 
fare  will  be  over  30  cents  at  the  most,  making  the  round  trip  60 
cents,  or  less  than  one-half  the  steam  railroad  rate,  which  is  Si.zS- 

The  competition  between  the  company  and  the  Pennsylvania 
Railroad  and  the  Reiding  Railroad  will  be  watched  with  interest 
Each  of  the  steam  roads  operates  a  high-grade  service  between 
the  two  cities,  having,  combined,  more  than  150  trains  per  day- 
Many  of  these  arc  fast  express.  In  addition  to  the  steam  railway 
competition  the  new  electric  railway  will  have  to  compete  with  the 
Camden  <k  Trenton  Railway,  on  the  New  Jersey  side  of  the  river, 
and  with  the  Wilmington  &  Delaware  River  Navigation  Com 
panics,  both  of  which  operate  fast  steamers  between  Philadelphii 
and  Trenton  The  completion  of  the  Philadelphia,  Bristol  & 
Trenton  road  will  also  complete  the  direct  electric  railway  con- 
nections between  New  York  and  Philadelphia,  and  the  extension 
of  the  Trenton.  Laurenccvillc  &  Princeton  Railroad  to  Bound 
Brook  will  complete  the  second  line  between  New  York  and  Phil- 
adelphia. The  first  line,  via  the  North  Jersey  and  other  lines  to 
New  Brunswick,  the  Trenton  &  New  Brunswick  Railroad,  the 
Trenton  Street  Railway,  the  Camden  &  Trenton  Railway  and  the 
Camden  &  Suburban  Railway  will  be  in  operation  within  the 
picscnt  month 




Meeting:  of  the  Massachusetts  Street  Railway  Association 

At  the  annual  meeting  of  the  Massachusetts  Street  Railway 
Association,  held  at  Young's  Motel.  Boston.  Mas*.,  Sept.  10, 
too.",  the  following  officers  were  elected:  President,  Elwin  C 
Poster.  Lynn:  first  vice-president.  Edward  P.  Shaw.  Newbury 
port:  second  vice-president.  Francis  H,  Dewey,  Worcester:  treas- 
urer. Fred  H  Smith.  Quincy;  secretary.  Charles  S  Clark.  Bos- 
ton The  executive  committee  elected  consists  oi  Elwin  C.  Fos- 
ter. Lynn:  Edward  P.  Shaw.  Newburyport ;  Francis  M.  Dewey. 
Worcester;  H.  II.  Crapo.  New  Bedford:  P.  F.  Sullivan.  Boston; 
W.  S.  Ix>omis.  Holyoke;  W  W  Sargent.  Fitchbutg.  and  K  S 
Goff.  Taunton.  The  auditing  committee  elected  were  II.  B 
Parker,  Newtonville;  George  W.  Cook.  Springfield,  and  Charles 
F.  (irosvenor.  Palmer. 


nvestigating  Brakes,  Jacks  and  Fenders  in  Massachusetts 

Undet  due  oi  Sept.  10  the  Board  oi  Railroad  Commissioners 
oi  Massachusetts  addressed  the  following  letter  to  all  street  rail 
way  companies  of  the  State  referring  to  the  hearing  to  be  held 
Monday,  Sept.  29.  lo  consider  the  question  of  equipping  cars  with 
powc  brakes,  jacks  and  lenders,  which  hearing  was  authorized 
by  the  Legislature  of  1O0J: 

CoMViosw  EAi.ru  or  M  ass  a«  iiusfcrrs. 

BOASO  OF  RaILHOAD  CoMMISSIONKRS, 

Mr.  President  St.  Ry.  Co. 


.  Mass. 


Boston.  Scj-t.  10,  IQ0J. 
Dear  Sir — The  board  has  appointed  Monday.  Sept.  ao,  at  10:30 
a  in.  as  the  lime  and  the  office  of  the  board  in  Boston  as  the  place 
at  which  a  hearing  will  be  given  in  connection  with  the  inquiries 
winch  it  has  been  directed  to  make  under  the  following  resolves 
oi  the  Legislature  of  IOXU: 

Chapter  apt  Resolved,  that  the  Board  of  Railroad  Commission- 
ers is  hereby  authorized  and  directed  to  investigate  the  practical 
application  and  operation  of  the  power  brake  in  use  upon  certain 
street  railways  in  this  commonwealth,  and,  if  they  sec  fit,  of  the 
power  brake  used  by  street  railway  companies  elsewhere,  and  to 
report,  after  such  public  heating  or  hearings  as  they  may  deem 
necessary,  on  or  before  the  fifteenth  day  oi  January,  1003,  upon 
the  following  questions: 

(1)  Is  the  power  brake  superior  as  a  saictj  device  to  the  hand 
brake? 

(2)  What  expense  would  be  entailed  upon  street  railway  coin 
panics  by  the  equipment  ot  their  rolling  slock  with  power  brakes? 

(3)  Would  public  saiety  be  furthered  by  the  adoption  of  a 
power  brake? 

U)  Within  what  time  might  the  .street  railway  companies  op- 
erating in  this  commonwealth  reasonably  be  required  to  equip 
their  rolling  stock  with  power  brakes  in  case  the  use  oi  the  device 
should  be  made  obligatory  ? 

Chap.  67.  Resolved,  that  the  Board  oi  Railroad  Commission- 
ers is  hereby  authorized  and  directed  lo  investigate  the  advisa- 
bility and  necessity  of  having  all  street  railway  cars  equipped 
with  jack-screws  or  other  implements  or  machinery  of  sufficient 
power  to  raise  the  car.*  to  such  a  height  as  will  permit  the  extri 
cation  oi  injured  persons  held  beneath  them  and  to  report  thereon 
to  the  general  court  on  or  before  the  fifteenth  day  oi  January,  in 
the  year  1903. 

Chap  75.  Resolved,  that  the  Board  oi  Railroad  Commissioners 
is  hereby  authorized  and  directed  to  examine  the  fenders  in  use 
upon  street  railway  cars  in  this  ■  commonwealth  and  such  other 
fenders  as  may  be  brought  to  their  attention  and  are  in  their 
opinion  worthy  of  consideration.  After  giving  such  public  hear- 
ings upon  the  subject  as  they  may  deem  necessary  the  hoard  sliall 
report  10  the  general  court  on  or  before  the  fifteenth  day  of  Jan- 
nary,  ton.t.  and  make  such  recommendations  in  regard  to  fenders 
upon  street  railway  cars  as  they  may  deem  proper. 

You  are  requested  to  present  at  that  time  any  information  which 
yen  may  have  pertinent  lo  ihc  consideration  of  these  matters 
Yours  truly. 

(Signed)  William  A.  Cm  aits.  Clerk 


New  Tr.nsler  System  at  Bhmir.gham 

On  September  jo  the  Birmingham  Railway,  Light  &  Power 
Company,  in  response  to  an  agreement  with  the  City  Council, 
will  place  in  operation  a  new  transfer  system  affecting  all  of  its 
lines  The  plan  o(  the  company  is  to  date  the  tickets  ior  a  special 
day,  as  is  done  by  a  nutulK-r  oi  companies,  and  to  each  line  will 
be  issued  a  transier  oi  a  color  different  iroin  thai  oi  any  other 
The  day  oi  the  week,  month  and  year  are  to  be  printed  in  large 
type  which  can  be  seen  at  a  glance.  There  will  be  an  hour  mark 
followed  by  the  lime  in  periods  of  fifteen  mnutes  The  line  on 
which  a  trap  ivable.  the  place  al  which  it  will  be  ac- 

cepted and  the  direction  oi  travel  will  be  made  plain.  There  will 
be  a  column  marked  "Emergency."  which  is  to  be  used  in  the  case 
of  a  blockade  or  when  occasion  arise*  ior  transferring  passengers 
from  one  car  lo  another  on  the  same  line. 


The  Youngstow-n  A  Sharon  Railway  Company,  of  Youngstown. 
Ohio,  ha*  notified  the  motormen  and  conductors  in  its  employ 
that  an  increase  in  wages  of  l  cent  an  hour  will  be  given  to  those 
who  have  no  accidents  for  a  period  of  six  months. 
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Brill  Can  for  West  Virginia 

The  Camden  Interstate  Railway  Company,  of  Huntington,  W 
V.i  ,  has  lately  added  to  its  rolling  stock  four  handsome  cars,  built 
hy  the  J.  G.  Brill  Company,  of  Philadelphia.  The  cars,  winch  are 
Brill  patented  M mi-converliblcs,  are  37  ft.  5  ins.  user  the  vesti- 
bules. 7  ft.  lu'  j  ins.  over  the  sills,  and  8  ft  a  ins.  over  the  posts 
at  belt.  This  form  of  car  has  come  into  large  favor  in  all  parts 
of  the  country  within  a  comparatively  short  tune,  doubtless  on 
account  of  the  remarkable  increase  of  intrrurh.m  linri  and  a  more 


I-T-E  Switchboard  Practice 


DOUBLE  TRI.'CK  CAR  FOR  CAMDEN 

definite  knowledge  of  their  requirements.  The  distinctive  features 
of  the  Brill  cars  of  this  type  consist  of  roof  storage  of  the  windows 
by  an  exceedingly  simple  and  practical  system,  Md  the  elimina- 
tion thereby  of  wall  pockets,  increasing  the  width  of  the  car  7-4 
ins.  The  windows  raise  with  great  ease,  the  lower  sash  auto- 
matically engaging  the  upper  and  carrying  it  into  recesses  in  the 
roof.  The  parts  fit  -nugly,  and  at  the  same  time  move  readily  in 
the  post  grooves. 

The  interior  of  the  cars  are  finished  in  natural  cherry,  with  ceil- 
ings of  handsomely  decorated  birch,  The  Brill  patented  spe- 
cialties with  which  the  cars  are  equipped  are  as  follows:  Angle- 
iron  bumpers,  "Dedenda"  gongs,  radical  draw  bars,  ratchet  brake 
handles,  sand  boxes.  Brill  platform  steps,  etc.  The  trucks  are 
Brill  No.  *7-G  pattern 


Census  Report  of  Electrical  Manufactures 


Carefully  prepared  statistic*  relating  to  the  manufacture  of 
electrical  apparatus  and  supplies  are  intelligently  presented  in 
Census  Bulletin  No,  .145.  recently  issued  by  the  United  States 
(iovcrnment,  embodying  the  work-  of  Thomas:  Coumicrford  Mar- 
tin, of  New  York  City,  editor  of  the  l:.l«lraal  U'arld  md  Engmttr, 
whose  report  as  expert  special  agent  ui  lite  census  department  of 

ni.'inuf.icturcs  forms  very  mien  -.lute,  reading,  giving,  as  it  does,  the 
first  complete  statistical  review  ol  the  electrical  industries  of  this 
country.  The  figures  givi  n  ri  bite  Hi  niatmfacturini  only.  and  lunce 
do  not  include  data  to  local  operating  companies  in  electric  light- 
ing, telephone,  street  railway  or  other  branches,  tlie  statistics 
otherwise  being  as  comprt  hensive  as  it  was  possible  to  make 
t bem  It  is  shown  that  a  capital  of  JXj.i  s  is  invested  in  the 
manufacture  of  electrical  apparatus  and  supplies,  ilus  sum  repre- 
senting the  \aluc  ol  land,  buildings,  machinery,  tool-,  implements 
and  the  live  capital  used,  but  does  not  include  the  capital  stock 
of  any  ol  the  manufacturing  corporations  1  he  value  ui  the  prod- 
ucts is  returned  at  S91  Jj&ftlln,  to  produce  which  involved  an  out- 
lay of  fajtt&II*  for  salaries  of  othcials,  clerks,  etc.,  $.{0,100,344 
lor  wages.  $«i,7.SK. ji 4  ior  miscellaneous  expenses,  including  rent, 
taxes,  etc.,  and  isliS.'jifi^o  ii>r  materials  used,  null  supplies,  freight 
and  furl.  In  order  to  avoid  tin  deduction  of  erroneous  conclu- 
sions from  the  above  figures  the  statement  is  made  that  the  dif- 
ference between  the  aggregate  nf  these  sum-  ami  the  value  of  the 
products  is  not  in  any  sense  indicative  of  the  profits  in  the  manu- 
facture of  the  products  during  the  ceri-tis  year.  The  census  sched- 
ule take»  no  cogni/;ince  of  ibe  cost  61  selling  manufactured  ar- 
ticles or  of  interest  on  capital  tmcstcd.  or  of  the  mercantile  losses 
incurred  in  the  business,  or  of  depreciation  in  plant. 


The  Philadelphia  &  Lehigh  Valley  Traction  Company  has  se- 
cured the  contract  to  carry  the  mails  between  Quakcrstown  and 
Allentown.  and  will  begin  operations  Oct,  t,  The  schedule  of  the 
mail  service  has  not  yet  bi  en  announced.  A  number  of  inter- 
vening towns  will  be  accommodated  by  the  new  arrangement. 


This  is  the  title  of  a  handsome  volume  issued  by  the  Cutter 
Electrical  &  Manufacturing  Company,  Philadelphia,  Pa.,  as  sup- 
plement to  "Modern  Switchboards,"  which  was  published  by  them 
in  1808,  but  which  has  for  some  time  been  out  of  print.  The  new 
volume  embraces  matter  dealing  with  the  principle  on  which 
automatic  circuit  breakers  operate,  presenting  some  of  the  ad- 
vantages of  circuit  breakers  over  fuses  and  dealing  with  the  use 
of  circuit  breakers  as  indicators  on  electric  circuits.  The  book 
is  profusely  illustrated  by  half-tone 
and  line  engravings  of  superior  quality 
— circuit  breakers  for  direct  and  al- 
ternating current  generators  and  feed- 
ers, storage  battery  equipments,  as  well 
as  special  types  and  their  accessories 
being  shown.  An  article  by  W.  H. 
Tapley,  an  electrical  engineer  at  the 
government  printing  office,  Washing- 
ton. I).  G,  on  "Circuit  Breakers  and 
Their  Use  in  Power  Transmission"  is 
presented,  as  well  as  matter  dealing 
with  the  use  of  circuit  breakers  as  pro- 
tectors of  various  kinds  of  electrical 
machinery.  Dimensional  diagrams  of 
I-T-E  circuit  breakers  are  given,  to- 
gether with  plan  drawings  of  various 
types  of  switchboard  panels  with  con- 
nections. An  interesting  and  valu- 
able feature  of  the  book  is  a  treatise 
on  electrical  measuring  instruments  by  J.  Franklin  Stevens. 
M  K ,  president  of  the  Keystone  Electric  Company,  of 
Philadelphia,  the  sales  management  of  whose  line  of  elec- 
trical measuring  instruments  was  recently  assumed  by  the 
Cutter  Company,  The  treatise  not  only  clearly  describes 
the  principles  involved  in  the  construction  and  operation  oi 
the  instruments  of  which  dimensional  diagrams  are  given, 
but  indicates  what  considerations  should  determine  the  selection 
of  such  apparatus  .  Paper  and  typography  arc  of  the  highest  class. 
The  book.  4x11  ins.,  of  nearly  200  reading  pages,  with  a  number 
of  advertising  pages  at  the  back,  is  not  for  free  distribution,  but  is 
sold  at  a  price  of  $3  per  copy. 




Evaxuville  &  Princeton  Traction  Company's  Affairs 

It  is  claimed  by  Perry  J.  Freeman,  president  of  the  Evansville 
&  Princeton  Traction  Company,  of  Princeton,  Ind  .  that  the 
building  of  the  road  upon  which  this  company  is  engaged,  is  pro- 
gressing steadily  and  satisfactorily,  and  that  there  has  been  no 
Serious  delay  iii  carrying  out  its  plans.  "The  company  hopes  to 
have  the  work  completed  by  the  spring  or  early  summer  of  next 
year.  The  right  of  way  has  been  surveyed  and  secured  all  the 
way  from  Princeton  to  Evansville.  with  the  exception  of  a  very 
few  places.  It  has  u  miles  graded,  its  car  house  and  shop  erected 
and  the  foundation  of  its  power  house  partly  in.  Its  rails  are  afl 
purchased,  and  part  of  them  delivered;  they  are  being  laid  on 
Reed  Street,  in  Evansville.  The  line  material  has  also  been 
Secured,  and  contracts  have  lteen  placed  with  the  Wcstinghouse 
Company  (or  electrical  machinery  to  equip  the  power  house  anil 
two  sub-stations.  More  than  J5.000  tics  have  been  purchased,  and 
they  are  being  distributed  daily  along  the  lines.  More  than  fifty 
tcams  are  employed  in  the  construction  of  (he  grade.  Within  a 
week  the  boilers  and  engines  will  be  purchased  as  well  as  the 
Cars,  the  ear  equipments  having  already  been  bought  of  the  Wcst- 
inghouse Company." 

 *+*  

Another  Hudson  River  Tunnel 


The  Hudson  &  Manhattan  Railway  Company,  which  was  incor- 
porated under  the  laws  of  New  Jersey  a  few  days  ago,  proposes 
first  to  build  a  tunnel  under  the  land  in  Jersey  City  skirting  the 
HikIs, ,11  River  from  the  Eric  Railroad  at  Pavonia  Avenue  south  to 
the  terminal  of  the  Jersey  Central  at  Communipaw.  It  will  pass 
under  the  Pennsylvania  Railroad  at  Hudson  Street.  The  charter 
also  tiuthofixet  the  company  to  operate  cars  in  a  tunnel  under  the 
Hudson  as  far  as  the  boundary  line  between  New  Jersey  and  New 
York,  where  it  will  connect  with  a  tunnel  to  be  constructed  by  a 
company  to  be  incorporated  under  the  laws  of  New  York.  It  will 
l>e  a  feeder  for  the  river  trolley  tunnel  and  will  permit  passengers 
go  limn  New  York  to  the  Eric,  Pennsylvania  and  Central  Rail- 
P'imIs  in  a  lew  minutes. 

The  steam  railroad  companies  are  not  interested  financially  in 
the  Hudson  \-  Manhattan  Railway,  it  is  said,  although  they  are 
favoring  its  construction. 
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New  Intcrurban  Line  Opened  in  Indiana 

The  Indianapolis,  Shclbyvillc  &  Southeastern  Traction  Com- 
pany's line  between  Indianapolis  and  Shclbyvillc,  a  distance  of 
about  26  miles,  has  been  placed  in  operation.  The  contract  for 
building  and  equipping  the  road  was  let  to  Town  send,  Reed 
&  Company,  of  Indianapolis,  on  Sept.  jo,  1901.  Actual  work  was 
commenced  on  the  grading  on  Oct.  21,  making  the  period  of 
building  about  eleven  months.  There  arc  twenty-eight  bridges  on 
the  line,  eleven  being  steel  structures,  one  a  stone  arch  bridge, 
one  a  concrete  arch,  and  all  have  solid  masonry  abutments.  The 
longest  bridge  is  at  Shclbyvillc,  being  200  it  in  length.  The  steep- 
est grade  on  the  road  is  only  4  per  cent  The  power  house,  the 
car  houses  and  the  general  offices  are  at  Shelby v tile.  The  route 
traverses  the  towns  of  Norwood.  Five  Points.  New  Bethel,  the 
Acton  assembly  grounds.  Acton.  Brookfield.  London,  Fairlaud 
and  Shclbyvillc,  while  the  country  adjacent  is  not  only  very 
populous,  but  is  exceedingly  wealthy.  An  extension  is  planned  to 
Grcenburg.  The  officers  of  the  company  are :  Ed.  K.  Adams,  presi- 
dent;  Albert  Deprcz.  vice-president;  Thomas  E.  Goodrich,  secre- 
tary; John  R  Mcssick,  treasurer;  Charles  R.  Osgood,  general  man- 
ager. 



Location  Controversies  in  Massachusetts 


A  very  unique  case  came  before  the  Massachusetts  Railroad 
Commissioners,  Sept.  17,  it  being  on  the  petition  of  the  Waltham 
Street  Railway  Company  for  authority  to  extend  its  lines  into 
Lincoln,  under  the  general  law  which  permits  the  Railroad  Com- 
missioners to  authorize  extensions  by  street  railways  into  adjoin- 
ing territory.  During  the  hearing  the  point  was  brought  out  thai 
the  Newton  Street  Railway  Company  had  a  franchise  for  Lincoln, 
and  that  it  had  secured  a  location  in  Weston,  which  lies  between 
Waltham  and  Lincoln,  while  the  efforts  of  the  Waltham  Street 
Railway  Company  to  secure  a  location  through  Weston  had  tailed. 
Counsel  for  the  Waltham  Company  then  frankly  admitted  that  the 
design  of  the  company  was  to  secure  an  extension  into  Lincoln, 
get  locations  from  the  Lincoln  selectmen,  and  return  to  the 
Railroad  Commissioners  and  ask  them  to  grant  a  location  in 
Weston  under  the  provisions  of  the  "missing  link"  statute,  which 
gives  the  Commissioners  the  right  to  grant  a  location  when  the 
link  through  a  recalcitrant  town  is  necessary  to  connect  two  parts 
of  a  line.  Although  it  was  shown  that  the  East  Taunton  Street 
Railway  secured  a  location  in  Lakcville  by  first  securing  rights  in 
Middleboro  and  then  getting  a  missing  link  location,  the  Railroa.t 
Commissioners  refused  to  follow  the  precedent,  and  dismissed  the 
petition,  on  the  ground  that  it  had  no  authority  to  act  in  such 
cases,  stating  that  the  company  must  appeal  to  the  (icm-ral  Court 
(or  legislation.  Incidentally  the  Chairman  of  the  Board  of  Rail- 
road Commissioners  ruled  that  in  all  such  cases  it  is  necessary 
for  the  petitioning  road  to  be  in  a  position  to  go  into  practical 
operation,  but  that  it  is  not  necessary  to  build  up  to  a  town  line 
in  order  to  have  standing,  as  in  many  cases  an  extension  would  not 
be  made  to  a  town  line  unless  to  connect  with  locations  which 
might  be  granted  in  the  adjoining  town. 

The  Waltham  Street  Railway  Company  came  bciorc  the  Rail- 
road Commissioners  on  Sept.  tfi  for  approval  of  locations  granted 
by  the  Aldermen  of  Newton,  from  the  Weston  line  al  Newton 
Lower  Falls  to  a  connection  with  the  new  Boston  &  Worcester 
Street  Railway  at  Newton  Highlands,  The  petition  not  only 
raised  a  question  as  to  whether  the  location  should  be  apptoved 
when  the  Selectmen  of  Weston  had  refused  a  connecting  location 
from  Waltham  to  this  point,  but  several  other  interesting  law 
questions.  It  was  argued  by  L.  E.  Chamberlain,  counsel  for  tin- 
company,  that  this  should  be  considered  an  "original  location"  in 
Newton.  It  appears  that  the  articles  of  association  tinder  which 
the  company  was  formed  provided  for  a  line  in  both  Newton  and 
Waltham.  but  that  before  the  charter  was  granted  the  Newton 
authorities  had  refused  the  location  desired  in  Newton,  from  the 
Waltham  line  to  Newtonvillc  Square,  so  the  charter  merely  ,save 
the  location  in  Walthan*.  Sometime  ago.  however,  the  company 
asked  the  right  to  extend  into  Wellesley  on  the  strength  of  the 
fact  that  the  articles  of  association  gave  locations  in  Newton, 
lying  between  Waltham  and  Wellesley.  Willi  am  II.  Coolidge. 
counsel  for  the  Newton  Railway  Company,  argued  that  the  only 
locations  which  could  be  held  to  be  "original"  were  those  between 
the  termini  named  in  the  articles  of  association,  and  that  until 
construction  was  completed  on  this  portion  the  company  could  not 
ask  new  locations,  particularly  when  they  were  far  away  from  any 
connection  with  the  original  termini.  This  point  Chairman  Jack- 
son, of  the  Board  of  Railroad  Commissioners,  thought  well  taken, 
but  left  the  matter  open  until  Counsel  Chamberlain  could  prepare 


a  brief  citing  authorities,  if  there  are  any,  which  would  serv.:  a» 
precedents  for  the  theory  that  naming  a  city  in  articles  of  associa- 
tion carries  with  it  the  right  to  obtain  original  locations  in  any 
part  of  the  city. 



Widener-Elkins  and  Pomeroy-Mandelbaum  Alliance 


Semi-official  announcement  is  made  in  Cleveland  of  an  alliance, 
financial  as  well  as  operating,  between  the  Pomeroy-Mandelbaum 
tytdkate,  of  Cleveland,  and  the  Widener-Elkins  syndicate,  oi 
Philadelphia,  which  controls  the  Cincinnati  Traction  Company. 
The  great  importance  of  this  alliance  can  be  appreciated  only  by 
a  review  of  the  causes  which  led  up  to  it.  Briefly,  the  situation 
is  as  follows:  The  Pomeroy  Mandelbaum  syndicate  controls  the 
Cincinnati.  Dayton  &•  Toledo  Traction  Company,  formerly  the 
Southern  Ohio  Traction  Company,  which  has  operated  to  College 
Hill,  7  miles  from  the  heart  of  Cincinnati.  Here  it  has  been 
blocked  tor  years  by  the  Cincinnati  Traction  Company,  and  the 
series  of  attempts  made  by  the  Cleveland  syndicate  to  gain  en- 
trance have  been  reviewed  Itom  time  to  time  in  these  columns. 
Some  time  ago  the  Pomeroy-Mandelbaum  syndicate  purchased  a 
steam  road  operating  to  within  3  miles  of  the  heart  of  the  city, 
but  up  to  very  recently  its  plans  to  operate  cars  over  the  steam 
road  have  been  successfully  blocked.  The  Pomeroy-Mandelbaum 
syndicate  also  is  back  oi  the  Miami  &  Erie  Canal  Transportation 
Company,  which  has  a  franchise  lor  the  use  of  the  canal  banks 
Irom  Cincinnati  to  Toledo.  This  would  afford  a  fine  entrance  to 
Cincinnati,  but  attempts  to  induce  the  Legislature  to  permit  the 
operation  of  passenger  cars  along  the  canal  have  also  been  suc- 
cessfully blocked  by  the  Widener-Elkins  syndicate. 

On  the  other  hand,  the  Cincinnati  Traction  Company  controls 
the  Mill  Creek  Valley  Railway,  operating  from  Cincinnati  to  the 
outskirts  of  Hamilton.  Retaliating  for  the  opposition  of  the 
Wideiier-Klkins  syndicate,  the  Pomeroy-Mandelbaum  syndicate 
purchased  the  city  lines  of  Hamilton,  and  thus  thwarted  numerous 
attempts  on  the  part  of  the  Widener-Elkins  syndicate  to  gain 
entrance  to  the  center  of  Hamilton.  Last  week  the  courts  settled 
the  Hamilton  situation  by  deciding  that  the  Cincinnati  Traction 
Company  could  condemn  right  of  way  into  Hamilton,  using  the 
tracks  of  the  Pomeroy-Mandelbaum  syndicate,  and  laying  a  third 
rail  to  allow  for  a  difference  in  track  gage  Whether  or  not  this 
decision  resulted  from  the  acquiescence  of  the  Pomeroy-Mandel- 
baum syndicate  is  not  positively  known,  but  it  is  suspected  that  this 
was  the  case.  In  any  event,  this  break  in  the  deadlock  was  followed 
by  the  negotiations  that  resulted  in  the  plan  of  the  syndicates  to 
operate  jointly. 

It  is  announced  that  the  Elkins-Widencr  syndicate  will  purcha-e 
large  blocks  of  the  securities  of  the  several  properties  controlled 
by  the  Pomeroy  Mandelbaum  syndicate,  and  it  is  probable  that  the 
sale  of  securities  has  already  been  effected,  since,  as  is  noted  from 
the  stock  exchange  transactions,  large  blocks  oi  Cleveland  securi- 
ties have  been  sold  to  Cincinnati  interests.  The  securities  of  the 
Miami  &  Erie  Canal  Company,  the  Cincinnati,  Dayton  &  Toledo 
Railway,  the  Springfield  &  Xenia  Traction  Company,  and  the 
Western  Ohio  Railway  nave  advanced  remarkably  during  the  last 
few  days,  and  the  general  belief  is  that  a  merger  of  all  the  interests 
in  that  section  is  contemplated.  This  would  mean  that  the  Mill 
Creek  Valley  Railway  would  be  consolidated  with  the  Pomeroy- 
Mandelbaum  interests  mentioned. 

It  is  officially  announced  in  Cleveland  that  in  the  near  future 
ti  1  Cincinnati.  Dayton  &  Toledo  Traction  Company  will  operate 
ils  ears  |0  the  center  of  Cincinnati,  "over  a  route  not  at  present 
Utilized  ior  a  car  line  "  This  undoubtedly  means  that  the  Cin- 
ci  ir.ati  and  Cleveland  interests  will  combine  in  an  effort  to  induce 
the  Legislature  to  permit  the  operation  of  cars  over  the  canal 
banks  into  the  heart  of  the  city.  If  this  cannot  be  accomplished 
it  is  pretty  certain  that  the  Cincinnati,  Dayton  &  Toledo  cars  will 
then  entri  over  one  of  the  existing  city  lines. 

There  is  another  reason  lor  this  "community  of  interests"  which 
is  not  generally  appreciated.  The  Widener-Elkins  syndicate  has. 
up  to  (lair,  been  successful  in  keeping  out  the  Pomeroy-Mandel- 
baum syndicate,  but  new  projects  have  been  springing  up  in  Cin- 
cinnati which  promise  to  be  antagonistic  to  both  the  older  inter- 
■  sis  For  instance,  the  syndicate  is  building  a  line  to  Lclianon. 
and  is  ('esirous  of  extending  to  Dayton.  Other  syndicates  have 
iltc  same  aim  in  view,  while  the  Applcyard  syndicate,  of  Boston, 
has  beeH  working  for  many  months  to  secure  entrance  for  a 
through  line  from  Columbus  and  Dayton  into  Cincinnati.  With 
tbi  Pomeroy-Mandelbaum  and  Widener-Elkins  syndicates  com- 
bined, it  now  seems  possible  that  this  flood  ol  new  traction  lines 
can  be  coped  with  to  better  advantage 
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The  Detroit  &  Toledo  Shore  Line  Sold 

ll  is  announced  tliat  tfat  deal  for  the  sale  by  the  Evcrctt- 
Moorc  syndicate  to  the  Grand  Trunk  Railway  (si.atu)  cii  ihc 
lit  tr<ni  &  Toledo  Shore  Line,  has  been  finally  consummated,  the 
price  being  about  Si.fmo.noo.  Since  the  embarrassment  of  the 
Cleveland  syndicate  the  property  has  been  held  under  Option  by 
W.  B.  Strang,  who  built  the  line,  and  the  sale  of  the  property  to 
the  (irand  Trunk  Railway  has  been  consummated  only  after 
lengthy  negotiation*.  It  is  now  probable  thai  the  Everett-Moore 
syndicate  will  redouble  its  efforts  to  repurchase  the  Toledo  & 
Monroe  Railway,  in  order  that  the  connection  of  the  Ohio  & 
Michigan  systems  may  not  t>e  broken.  The  closing  of  this  deal 
removes  the  last  of  the  E\erctl-Moore  difficulties.  >u  far  as  trac- 
tion properties  are  concerned. 


Pennsylvania  Tunnel  Conference 

The  latest  advice  concerning  the  Pemisyh ania  Tunnel  (ran- 
chbe  are  reassuring.  At  the  last  conference  between  the  Alder- 
men, Rapid  Transit  Commission  and  the  Pennsylvania  Railroad 
•<  pre Miu am  is  it  was  agreed  to  insert  the  clause  providing  that 
the  company  indemnity  the  city  and  property  OWRert  for  damages 
sustained  through  building  the  Manhattan  siation  and  closing 
streets,  on  condition  that  the  rest  of  the  arrangement  be  accepted 
by  the  city.  Vice  President  Green  explained  why  the  company 
would  never  agree  to  labor  clauses  There  could  be  no  compro- 
mise on  the  subject,  he  said,  because-  New  York  city  was  not  the 
only  place  where  the  company  carried  on  large  undertakings.  If 
the  road  were  to  tie  itself  up  lure,  it  would  have  all  manner  of 
trouble  everywhere  else.  He  said  he  wanted  to  impress  on  the 
rommittecs  the  tact  that  the  Pennsylvania  always  treated  its  em- 
ployees well;  that  it  expected  to  pay  very  high  wages  for  labor  in 
the  tunnel,  and  that  the  record  of  the  road  in  regard  to  labor 
might  to  convince  everyone  of  the  certainty  that  its  men  on  the 
proposed  work  would  be  treated  iairly  and  generously.  Mr.  Can- 
tor announced  thai  be  would  yield  on  the  question  of  wages,  and 
Mr.  Grout  suggested  an  alternative  proposition)  providing  lot 
arbitration  in  case  of  strikes  on  the  tunnel.  To  that  Mr.  Green 
replied:  "We  have  considered  that,  but  such  a  provision  would 
get  us  in  the  same  trouble  we  have  tried  to  avoid  by  refusing  Mr. 
Cantor's  proposals.  Wc  expect  troubles  on  the  tunnel.  I  think  we 
may  have  to  y  ield  more  before  the  work  is  over  than  we  woulu 
yield  by  consenting  to  make  promises  about  the  treatment  of  our 
employees.  But  wc  do  not  want  to  be  tied  up  in  the  franchise, 
as  I  hase  explained." 

 »♦<  


Conditions  Under  Which  Street  Railway  Locations  Wfll 
be  Granted  in 


The  Railroad  Commissioners  „(  Massachusetts  have  issued  the 
following  statement  of  the  conditions  under  which  street  railway 
locations  will  he  approved: 

In  acting  under  ihe  provisions  of  Chapter  jog  of  the  Acts  of 
low.  Ihe  Board  of  Railroad  Commissioners  will  make  the  follow- 
ing requirements  a  condition  of  approval  of  locations  granted  to 
street  railway  companies: 

Every  location  must  be  accompanied  by  a  plan  showing  the 
place  in  the  highway  to  In-  occupied  by  the  railway  (including 
turnouts)  and  by  trolley  poles.  The  plan  should  also  give  grades 
and  street  lines,  and  such  other  information  as  may  be  practicable. 

The  following  conditions  should  be  attached  to  grants  of  loca- 
tion: 

1.    T-rails  to  be  not  lc-s  than  bo  lbs.  per  yard  in  weight. 

J.  Ties  to  be  oi  suitable  timber,  not  less  than  7  fl,  in  length. 
6  ins.  wide,  with  6  in  face,  and  spaced  not  more  than  2  ft.  on 
centers. 

'he  roadbed  to  be  c  iructed  with  at  least  18  ins.  of 

suitable  ballast  below  base  of  rails  ami  porperly  drainer*. 

4.  When  practicable  the  railway  to  be  continuously  either  011 
one  side  or  in  the  center  of  the  driveway,  and  separated  in>m  the 
driveway,  with  a  clearance  from  any  obstruction  oi  al  least  4'$  ft, 
on  tangents  and  more  in  proportion  on  curve*. 

5  The  roadway  independent  of  the  railway  to  Ik-  of  sufficient 
width  to  properly  accommodate  other  travel. 

6.  Crossings  of  railway  irom  one  side  to  the  other  of  the  high- 
way to  be  avoided:  but  if  permitted,  only  with  provision  for 
proper  regulation  respecting  the  operation  of  cars  and  restriction 
of  speed. 

These  requirements  are  not  to  exclude  other  suitable  conditions 
and  restrictions  by  local  l>o:irds  or  by  this  hoard,  as  the  cirenin 
stances  in  particular  cases  may  require, 


Stanley  Employees  to  Organize  for  Mutual  Benefit 

A  meeting  of  the  employees  of  the  Stanley  Electric  Manufac- 
turing Company  was  held  on  Eriday  evening,  Sept.  to,  1902,  for 
the  purpose  of  organising  a  club  to  be  known  as  "The  Stanley 
Club."  The  object  oi  the  organization  is  the  betterment  of  the 
individual  interests  of  all  employees,  intellectual,  physical,  moral 
and  material,  and  the  company  has  furnished  meeting  rooms  ior 
the  club. 

Committees  are  to  he  formed  to  consider  the  following  sub- 
jects: Employees'  insurance,  employees  reading  room,  a  series 
of  lectures  for  the  winter  months,  grievances,  athletics  and  other 

questions, 

 — — 

Labor  Troubles  Arbitrated  in  Chicago 

The  arbitrators  selected  to  settle  the  differences  between  the 
Chicago  City  Railway  Company  and  its  employees  have  made  an 
award  that  will  result  in  an  increase  in  the  salaries  oi  the  men. 

Ten  per  cent  is  added  to  the  wage  scale  of  the  company  in 
the  mechanical  and  repair  shops,  the  nine-hour  day  will  be 
inaugurated  at  once,  and  overtime  i»  to  be  paid  for  ai  the  rate 
oi  time  and  a  half. 

The  agreement  will  be  in  force  from  Sept  1,  1002,  to  Sept 
.to.  too.t. 

The  arbitrators  were  ex-Judge  Samuel  S.  Page,  for  the  com- 
pany; James  II.  Bowman,  for  the  men.  and  A.  C.  Bartlett,  vice- 
[■residcnt  of  Hibbard.  S|>encer.  Bartlett  &  Company. 


Power  Station  Equipment  for  Auburn -Syracuse 
Intraurban  Road 


The  Syracuse  Railroad  Construction  Company,  which  is  build- 
ing a  25-milc  electric  railroad  between  Auburn  and  Syracuse. 
X  Y.,  has  placed  a  contract  with  the  Westinghouse  Electric 
»\  Manufacturing  Company  for  two  650-kw  engine-type  alterna- 
tors, delivering  three-phase  current  at  joo  volts  and  j.ooo  alterna- 
tions; also  five  400-kw  rotary  Converters,  together  with  raising 
and  lowering  ttansformei  s  for  operating  a  15,000-volt  transmission 
line  and  two  sub-stations.  A  complete  switchboard  is  included, 
and.  in  fact,  everything  ior  the  operation  of  a  complete  railway 
line  The  generators  are  to  be  direct  connected  to  two  ij-in 
and  44-in.  x  4X-in-  cross-compound  horizontal  Corliss  engines, 
purchased  irom  Westinghouse.  Church.  Kerr  &  Company,  and 
built  by  the  Westinghouse  Machine  Company,  of  Pittsburgh,  Pa. 
The  engines  arc  to  receive  steam  at  150  lbs.,  and  will  run 
at  too  r.  p  in.,  and  are  rated  at  1000  hp  each,  with  a  maximum 
rating  of  1H00  hp, 

♦♦♦  

Work  on  the  Boston  Tunnel 

The  Boston  I  ransit  Commission  has  begun  tunnelling  with 
a  construction  shield  on  the  west  side  of  the  harbor,  near  where 
the  East  Boston  Tunnel  will  descend  beneath  the  water.  The 
shield  had  been  standing  ior  several  weeks  past  at  the  bottom  of 
the  shaft  in  State  Street,  opposite  the  Custom  House,  and  the 
first  regular  test  of  its  operation  was  made  on  Sept.  15.  Power 
is  supplied  through  a  J-in.  wire-wound  rubber  hose  at  a  pressure 
of  about  05  lb>  ,  operating  a  pump  which  iorces  water  from  a 
tank  in  the  centre  of  the  shield  into  the  tubes  of  the  hydraulic 
jacks,  which  pros  forward  with  a  force  of  about  900  lbs.  per 
s.juarc  inch.  At  present  there  are  but  three  jacks  on  each  side 
of  the  shield,  but  when  the  shield  conns  far  enough  in,  so  that  a 
piece  of  arch  may  be  built  to  furnish  the  necessary  resistance,  nine 
or  ten  more  jacks  will  be  inserted,  and  power  will  be  applied  to 
all  of  them.  The  walls  of  the  tunnel  have  been  built  in  the 
shaft,  and  the  six  jacks  now  in  position  push  against  them.  The 
present  shield  is  destined  to  the  station  at  Ihe  foot  oi  State  Street 
and  corner  of  Atlantic  Avenue.  It  is  doubtful  if  it  will  be  used 
al  all  in  the  construction  of  the  section  between  the  Custom 
House  anil  the  old  Stale  House,  as  the  tunnel  will  be  so  near  the 
surface  in  this  stretch  that  the  ground  will  probably  not  hold  the 
compressed  air,  without  which  miners  could  not  work.  It  appears 
more  convenient  to  follow  the  bridging  method  in  the  construc- 
tion of  this  section.  By  this  method,  the  walls  oi  the  tunnel  are 
built  first,  and  these  are  now  under  construction,  and  parts  of 
them  have  been  made  in  different  places  the  entire  lenrth — then 
the  arch  is  put  on  from  the  surface,  and  finally  the  Ci  re  taken 
out  111  tin  ordinary  way.  through  the  shaft. 

The  final  completion  of  this  tunnel  will  work  little  short  of  a 
revolution  in  the  transportation  facilities  of  East  Boston,  and 
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the  proposed  connection  with  the  new  projected  Washington 
Street  Subway  will  add  one  more  spoke  to  the  Boston  rapid 
transit  wheel.  The  system  promise-  to  grow  stilt  more  compre- 
hensive with  each  succeeding  decade 

—  — »♦• 

Contract  Awarded  for  Building  the  New  Electric  Railway 
in  Cuba 

At  a  meeting  held  in  New  York  a  few  days  ago  the  Cleveland, 
Youngslown,  Chicago  and  New  York  capitalists  who  are  inter- 
ested in  the  budding  ot  an  electric  railway  in  Cuba  organized  the 
Havana  &  Jaintos  Railroad  Company  Company,  to  build  the  road. 
The  capital  stock  of  the  company  is  $2,500,000.  The  stockholders 
elected  the  following  directors:  \V.  II.  Whipple,  of  New  York; 
W.  J  Hayes  and  L.  \V.  Prior,  of  Cleveland;  C.  S.  Faircbild,  presi- 
dent of  the  New  York  Security  &  Trust  Company;  M.  A  Dcvitt. 
of  Chicago;  II.  A.  McCoy,  of  Chicago;  ljeurge  F.  l'enhale,  'if  New- 
York;  Thomas  Vatighan,  of  the  Cuba  National  Hunk,  ami  Judge 
Mandelay,  of  Havana.  The  directors  elected  W.  II.  Whipple  presi- 
dent and  W.  J.  Hayes  vice-president.  It  was  decided  to  commence 
construction  work  at  once,  and  contracts  for  budding  the  line  wire 
closed  with  Park  &  Hamilton,  of  Youngstown,  Ohio.  The  New 
York  Security  &  Trust  Company  will  act  as  financial  agents. 

  ♦♦♦  

Street  Railway  Patents 

(This  department  is  conducted  by  \V.  A.  Rosenliaum.  patent 
attorney.  Room  No.  I20.V7  Nassau- Beckman  Building,  New 
York.]' 

UNITED  STATES  PATENTS  ISSUED  SEPT.  1G,  1!«'2 

708.080.  Adjustable  Truck  Bearing,  W.  S  Adams.  Philadel- 
phia, Pa.  App.  filed  March  7,  1902.  Two  screw-threaded  parts 
by  which  the  side  bearing  can  be  elevated  or  lowered,  provided 
with  a  locking  device  to  hold  them  at  any  point  of  adjustment 

708.994  Car  Truck;  J  A  Brill.  Philadelphia.  Pa  App.  hied 
Jan.  10,  1002.   Improvements  in  pivotal  equalizing  truck* 

700.015  Automatic  Railway  Switch;  G.  K.  janes,  Cleveland, 
Ohio.  App.  filed  Dec.  20.  loot.  The  switch  is  moved  in  one- 
direction  or  the  other  by  thrusting  one  of  two  rods  downward 
from  the  car  platform  to  engage  with  mechanism  in  the  track  bed. 

700.06.1     Electric  Railway  System;  L.  E.  Walkins,  Springfield. 


PATENT  NO.  709,063 


Ma»».  App  filed  Dec.  2,  loot.  An  under-contact  third  rail  suit 
ably  covered  and  adapted  to  be  engaged  by  a  shoe  which  can  bs 
turned  by  the  motorman  to  carry  it  into  and  out  of  engagement 
as  required. 

709.071.  Car  Truck;  VV.  S.  Adams.  Philadelphia.  Pa.,  App.  filed 
Nov.  15.  1901.  The  bolster  is  supported  from  the  side  frame  and 
the  draft  tension  is  transmitted  by  inextcnsible  devices  carried 
by  the  bolster  and  connected  directly  to  the  side  irames. 

709.072.  Car  Truck,  W.  S.  Adams,  Philadelphia,  Pa.  App.  filed 
Ecb.  25,  1902.  A  novel  construction  of  a  certain  "cross-bar 
carrier." 

709.073.  Convertible  Railway  Car;  J.  A.  Brill  and  E.  S.  Buck- 
11am,  Philadelphia,  Pa.  App.  filed  F'cb.  1,  tyot.  The  side  panels 
which  move  up  and  down  in  grooves  in  the  side  posts,  have  means 
for  locking  and  unlocking  the  panel*  together  as  they  are  moved 
up  and  down  in  the  grooves. 
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709.07s.  Convertible  Railway  Car;  E.  S  Bucknam,  Philadel- 
phia, Pa.  App.  filed  Dec.  16,  1901.  The  sash  inserted  between  the 
posts  have  extra  strips  secured  to  their  edges  which  center  the 
grooves  in  the  posts. 

700.070  Convertible  Railway  Car;  E.  S.  Bucknam,  Philadel- 
phia, Pa.  App.  tiled  Jan  21,  1902.  A  switching  device  is  arranged 
in  the  groove  traversed  by  the  sash  which  automatically  shifts  the 
sash  from  one  groove  to  another  for  storage  in  the  root  of  the 
1  ar.  . 

700080.  Trolley  Guard;  E.  liague.  Point  St.  Charles,  Canada. 
App.  filed  April  16.  1902.  Details. 

700.111  Automatic  Railway  Switch-Operating  Mechanism;  La 
l  ayette  Pierce,  Moundsville,  Mo.  App.  filed  Jan.  3.  1002.  A  pin 
carried  by  the  car  engages  a  crank  in  the  roadway  and  rotates 
a  sprocket  wheel  to  move  a  chain  geared  to  the  switch  point. 

709.U3,  Trolley  Pole,  \V  Pullman  and  C  C.  Fcld.  Sodus, 
N.  Y.    App.  filed  Dec.  16.  lorn  Details. 

700.U+  Switch  Throwing  Device;  L'.  F.  Bceghly,  Dayton. 
Ohio.    App.  filed  Oct  22.  touo.  Details 

:  ■<,  -,y.     I.v,  m,  Kailt  ■  nl  Sw  t<  h  J    V  Joy.  c  (  It  ..  land  1  >hic 
App.    filed   Dec.    17,    1901.    Electromagnets   for  throwing  the 
switch  point  are  in  circuit  with  certain  insulated  sections  oi  the 
track,  which  are  energized  or  not  by  the  motorman  while  his  car 
is  on  a  section. 

709,168  Trolley,  F,  A.  Merrick.  Johnstown.  Pa.  App.  filed 
Sept.  14.  1801/  A  spring-mounted  shoe  hears  on  the  hub  of  the 
trolley  wheel. 

709.208.  Car  Wheel:  P.  K.  Crandal.  Chicago,  III.  App  filed 
F'cb.  6,  1902.  The  flange  of  the  wheel  has  projections  which 
break  up  packed  dirt  or  ice  in  the  groove  oi  the  rail. 

—  *++  

PERSONAL  MENTION 

MR.  G.  M.  GEST,  the  well  known  conduit  contractor,  has 
secured  the  contract  for  the  conduit  system  for  the  Schenectady 
Railway.  Schenectady,  N.  Y.  This  work,  which  will  amount  to 
iivcr  200,000  ft  .  will  be  a  model  installation,  and  many  new 
features  have  been  designed  tor  this  particular  systcn*. 

MR.  GEORGE  C.  EWING  has  resigned  his  position  as 
president  of  the  M.irris  Electric  Company  and  also  from  the 
American  Union  Electric  Company,  of  New  York  He  has  opened 
offices  in  the  Board  of  Trade  Building.  Boston.  Mass.,  where  he 
will  establish  a  general  agency  tor  street  railway  material.  He  is 
the  New  England  rcprcscntaticv  for  the  Nernst  Lamp  Company,  of 
Pittsburgh,  Pa. 

MR.  A.  H.  BERRY,  who  was  for  many  years  associated  with 
the  H.  W.  Johns  Company,  New  York,  as  manger  of  the  elec- 
trical department,  recently  resigned  his  position  with  that  com- 
pany to  become  the  general  manager  of  F  H.  Lovell  &  Co.,  100 
William  Street,  New  York,  where  he  will  be  pleased  to  receive 
his  friend"  and  prospective  purchasers  of  electrical  insulating  ma- 
terials of  all  kind  for  railway  switch  work,  motor  controllers,  arc 
lamps,  etc..  as  well  as  enclosed  iuses  and  fuse  fittings  for  switch 
or  panel  boards  In  addition  to  handling  a  general  line  ol  elec- 
trical supplies,  he  is  prepared  to  furnish  a  full  line  of  bras*  cast 
ings  in  the  way  of  ears,  trolley  wheels,  etc. 

MR.  D.  W.  DOZIFR  has  resigned  bis  position  as  chief  me- 
chanical engineer  of  the  Metropolitan  Street  Railway  Company,  of 
Kansas  City,  Mo.,  to  accept  a  more  lucrative  position  with  the 
Corn  Product  Company,  which  owns  all  the  glucose  and  starch 
establishments  in  the  United  States.  Mr.  Dozier  will  he  known 
officially  as  the  superintendent  of  motive  power  of  the  Corn  Prod- 
uct Company,  and,  with  headquarters  in  Chicago,  will  have  charge 
of  all  the  power  plants  of  the  company.  There  could  be  no  more- 
fitting  testimonial  to  the  ability  of  Mr.  Dozier  than  his  appoint- 
ment to  this  important  position.  Mr.  George  Lawson,  for  a 
number  of  years  assistant  to  Mr.  Dozier  in  Kansas  City,  has  been 
appointed  to  the  position  vacated  by  Mr.  Dozier. 

MR  HARRY  DfSTEESE  has  recently  been  appointed  by  the 
Stuart  -Howland  Company,  of  Boston.  Mass.,  manufacturers  of 
electrical  supplies  and  specialties,  manager  of  its  branch  at  26 
Cortlandt  Street,  New  York.  For  twelve  year*  Mr.  DeStcese  has 
been  constantly  engaged  in  various  branches  of  street  railway 
work,  both  in  this  country  and  in  Europe,  exhibiting  marked 
ability  in  his  line  of  effort,  His  earliest  experience  was  gained 
under  Postmaster-General  Payne  at  Milwaukee,  and  from  1896 
to  touo  he  was  manager  of  the  railway  department  of  the  Western 
Electric  Company  at  New  York.  leaving  that  position  to  take 
charge  of  the  establishment  of  a  supply  business  in  London,  Eng- 
land. Mr.  DcStcese's  friends  throughout  the  country  will  doubt- 
less be  glad  to  learn  of  his  new  connection,  and  the  Stuart-How 
land  Company  are  to  be  congratulated  on  having  secured  so  able 
and  energetic  a  representative. 
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THE  MARKETS 

The  Money  fUrket 

.  Wall  Street.  Sept.  24,  1002. 

After  a  period  of  comparative  case  the  money  market  developed 
decided  strength  this  week,  and  rates  fur  both  call  and  time  loans 
were  marked  up  materially,  the  quotation  for  time  contract*  touch- 
ing the  holiest  point  of  the  year  This  was  hut  natural  in  view  of 
the  condition  oi  the  hanks,  as  revealed  by  the  statement  of  averages 
published  on  last  Saturday.  Not  only  was  the  surplus  eliminated, 
hut  the  reserve  held  by  the  batiks  were  $1,(142,050  below  the  legal 
requirements.  This  was  due  almost  entirely  to  the  continued 
heavy  collections  on  account  of  customs  and  the  shipment*  of  cur- 
rency to  the  interior  for  crop  moving  purposes  Last  week  the 
banks  lost  on  account  of  sub-Treasury  operations  $2/105,300  and  to 
the  interior  $,t.o.w.ooo.  making  a  total  loss  of  $5,644,300.  This  was 
partly  offset  by  the  receipt  of  new  gold  on  assay  office  checks 
amounting  to  $1,(106,300,  lea\  nig  a  net  loss  by  the  banks  of  $4,038,000 

This  week  opened  with  a  renewal  of  the  heavy  customs  collections 
and  a  continuation  of  the  currency  movement  to  the  interior.  The 
situation.  howe\er,  is  being  constantly  relieved  by  the  contraction 
of  loans,  and  although  some  relief  will  be  afforded  by  the  receipt  of 
several  millions  of  gold,  due  to  arrive  later  in  the  week,  still  there 
is  little  hope  entertained  for  easier  money.  The  consensus  of  opinion 
m  banking  circles  is  that  rates  will  rule  at  or  near  the  lawful  rate 
for  the  balance  of  the  year.  Money  on  call  this  week  loaned  as  low 
as  n  per  cent  and  as  high  as  20  per  cent,  the  bulk  of  the  business 
being  transacted  at  about  15  per  cent.  Time  money  was  particularly 
scarce,  the  banks  and  other  institutions  showing  a  disposition  to  put 
out  as  little  as  possible  in  view  of  the  high  rates  prevailing  for  call 
loans.  Six  months'  accommodations  were  6  per  cent  bid.  while  for 
the  short  d3tes  6  per  cent  and  a  commission  was  :,skcd,  which 
brought  the  charge  up  to  near  7  per  cent  a  year.  The  European 
money  markets  arc  without  material  change  from  a  week  ago 

The  Stock  Harket 

The  monetary  situation  lias  been  the  chief  influence  in  speculative 
circles  during  the  past  week.  The  publication  of  hist  Saturday's 
bank  statement,  which  not  only  showed  that  the  surplus  had  been 
wiped  out.  but  that  the  reserves  were  $1,042,050  below  the  legal  re- 
quirements, was  followed  on  Monday  by  heavy  liquidation  by  com- 
mission houses,  speculative  pools  and  large  operators.  Later  in  the 
week  this  movement  gained  momentum  when  the  call  money  rate 
was  marked  up  10  20  per  cent.  There  was  extensive  calling  of  loan* 
by  the  banks  in  order  to  strengthen  their  position,  and  stock  mar- 
ket loans  had  to  be  thrown  over.  The  banks  not  only  continue  to 
lose  by  the  interior  movement,  but  the  losses  ,,n  account  of  sub 
Treasury  operations  were  again  heavy.  I'p  to  the  close  of  business 
on  Saturday  the  banks  gained  nearly  $i,ouo.uuu.  but  tneir  gain  was 
reduceil  to  a  relatively  small  amount  on  account  of  large  customs 
collections,  Prices  all  along  the  hue  declined  sharply,  hut  the  great- 
est losses  were  shown  in  the  higher  priced  issues  which  have  been 
the  speculative  features.  The  local  traction  shares  followed  the 
general  course  of  the  market.  There  was  scattered  selling  of  Brook- 
lyn Rapid  Transit  on  the  unfavorable  report  of  earnings,  and  Met- 
ropolitan Street  Railway  continued  weak,  in  liquidation  occasioned 
by  the  high  money  rates.  Manhattan  Railway  showed  comparative 
strength,  the  buying  being  based  upon  reports  of  remarkably  good 
earnings  and  the  benefits  to  accrue  from  the  installation  of  elec- 
tricity oil  the  west  side  lines.  Subsequently,  however,  this  stock 
gave  way  in  sympathy  with  the  causes  recorded  in  the  general 
market. 

Philadelphia 

The  week  started  off  with  a  general  upward  tendency,  and  on 
Sept.  17  American  Railways  reached  54.  making  a  new  high 
record  for  the  stock,  while  the  bonds  rose  to  too'  There  was 
also  a  big  demand  for  Philadelphia  Rapid  Transit  after  the  issue 
of  the  annual  report  of  the  Union  Traction  Company,  showing  a 
net  profit  of  $1.078.0,18.  On  Sept.  |i)  Philadelphia  Rapid  Transit 
sold  up  to  |6':'|.  There  was  also  an  active  market  for  Philadelphia 
Klectric,  and  rumors  of  a  possible  merger  of  this  company  with 
the  Rapid  Transit  Company,  and  also  of  the  Philadelphia  Electric 
with  the  Klectric  Company  of  America,  were  current  but  were 
denied  by  the  officials  of  the  companies  interested.  On  Sept.  22 
and  23  there  was  some  liquidation  in  the  traction  slocks  in  sym- 
pathy with  the  rest  of  the  maiket.  which  declined  with  Wall  Street, 
although  nowhere  near  to  the  same  extent.  Call  and  time  money 
remained  firm  at  around  6  per  cent,  and  considerable  Philadelphia 
money  was  sent  to  New  York  and  placed  at  higher  figures. 


American  Railways  kept  all  of  it*  advance,  and  closed  at  54^. 
Philadelphia  Rapid  Transit  reacted  to  15^,  which,  however,  is 
nearly  a  point  higher  than  it  was  last  week.  Union  Traction  and 
Philadelphia  Traction  remained  practically  steady  as  a  result  of  the 
week's  business. 


Dealings  in  Chicago  securities  were  considerably  less  active  during 
the  past  week  and  prices  generally  inclined  to  a  lower  level  as  a  re- 
sult of  the  higher  rates  for  money.  City  Railway,  which  sold  as 
high  as  224  last  week,  reacted  quite  sharply  as  a  result  of  realizing 
sales,  and  was  offered  with  some  freedom  at  220,  with  210  bid. 
Union  Traction  lost  4  points,  to  50  bid,  but  little  stock  was  offered 
at  under  58  Lake  Street  Elevated  remained  steady,  with  sales 
around  toji,  and  Metropolitan  rose  from  3g'/i  to  41  and  later  was 
41  '/j  bid,  while  the  preferred  held  steady  at  ooj^dsy.  South  Side 
Elevated  dropped  3  points  to  111  and  sales  of  West  Chicago  Street 
Railway  were  reported  at  yb>i.  The  market  at  the  close  displayed 
some  irregularity  and  the  tone  in  general  was  heavy. 

Other  Traction  5«curlUM 

Boston  Elevated  ha*  advanced  during  the  past  week  to  158. 
while  Massachusetts  Klectric,  common,  has  remained  between  38 
and  39.  The  Baltimore  market  has  remained  dull,  with  a  general 
expectation  toward  liquidation,  in  sympathy  with  Wall  Street 
This,  however,  did  not  materialize  to  any  extent,  although  there 
was  an  easing  off  in  several  spots.  United  Railways  closed  at 
14:,,  a  slight  recession  from  last  week,  and  the  income  bonds 
reacted  to  68U.  by  reason  of  the  contemplated  issue  of  new  bonds. 
The  4>  have  remained  stationary  at  95-  There  has  been  a  little  busi- 
ness in  Nashville,  common,  at  6ft  Other  Baltimore  transactions 
include  Nashville  5*  et  7S'A,  Anacostia  5*  at  io*>A,  Charleston 
Consolidated  Railway  5s  at  go^,  Charleston  Railway  5s  at  10b. 
Newport  News  &  Old  Point  5s  at  toyji,  and  Lake  Roland  5*  at 
no!*.  The  Cleveland  Slock  Exchange  was  an  exception  to  the 
general  rule,  and  to  say  that  all  records  were  broken  would  be 
putting  it  mildly.  The  fact  of  the  matter  is  Cleveland  and  Cin- 
cinnati people  arc  going  wild  over  the  securities  of  the  Cleveland 
syndicates,  particularly  those  of  the  Poineroy-Mandelbaum  syn- 
dicate. The  total  sales  on  the  Cleveland  'change  were  30,646,  of 
which  28,081  were  tractions.  The  report  of  an  alliance  between 
the  Cleveland  syndicate  and  the  Elkins-Widcner  syndicate  brought 
out  numerous  blocks  of  Cincinnati,  Dayton  &  Toledo,  Miami  & 
Erie  Canal  and  Springfield  &  Xenia  Aurora,  Elgin  &  Chicago, 
and  Elgin,  Aurora  &  Southern  were  also  very  active  through  the 
announcement  that  a  well-known  Cincinnati  broker  had  bought 
up  large  blocks  of  these  securities  and  would  boom  them,  as  he 
has  done  with  other  Cleveland  properties.  Elgin,  Aurora  & 
Southern  made  the  best  advance,  going  from  49}>  to  63ft  on 
sales  of  401 1  shares.  Aurora,  Elgin  &  Chicago  preferred  sold  from 
88Ji  to  par,  a  gain  of  II  points,  declining  again  to  98.  The  ad- 
vance was  due  to  the  Cincinnati  broker  mentioned  and  his  asso- 
ciates taking  10,000  of  the  13,000  shares  issued.  Sales  were  3104 
shares.  The  common  of  this  company  advanced  from  37^2  to  42. 
closing  at  41.  Sales  numbered  2800  shares.  Cincinnati,  Dayton  & 
Toledo  made  a  gain  of  five  points,  starting  at  3°  and  closing  at 
41 ;  sab-,  2484  shares  'l»..  weeks  ago  this  itock  was  selling  at 
26  and  27.  Miami  &  Erie  Canal  advanced  (rom  26J4  to  36, 
dropping  off  again  to  33;  sales,  2145.  The  general  explanation  for 
the  wonderful  advance  is  the  community  of  interest  relations  with 
the  Cincinnati  syndicate,  affording  a  possibility  for  the  operation 
of  passenger  car*.  Springfield  &  Xenia  advanced  from  26J4  to 
yo'/i,  on  sales  of  1735  Western  Ohio  did  not  participate  seriously 
in  the  movement  until  the  last  day,  when  it  moved  to  30,  a  gain  of 
2'  ..  pomts  in  the  week  ;  sales,  615  shares.  The  sales  of  Lake  Shore 
Electric  common  were  6815  shares,  the  stock  advancing  from  20 
to  22^.  The  preferred  gained  3}4  points,  from  55  to  58!4  on 
sales  of  1460  shares.  Northern  Ohio  Traction  common  advanced 
from  (ay3  to  70  on  672  shares.  The  preferred  gained  $J<  points, 
from  <hVj  to  OR,  on  sales  of  1166  shares.  Cleveland  Electric  and 
Syracuse  Rapid  Transit  made  gains  of  point  each,  on  small 
sales.  Monday  was  another  remarkable  day  in  Cleveland.  Two 
thousand  Elgin.  Aurora  &  Southern  sold  at  from  62  to  64M.  and 
then  closed  at  the  iormcr  figure  Western  Ohio  receipts  ex- 
perienced a  decided  boom,  advancing  irom  31  to  35  on  sales  of  800 
shares.  Aurora,  Elgin  &  Chicago  sold  for  700  shares,  advancing 
fiom  40  to  42}4.  Cincinnati,  Dayton  &  Toledo  advanced  from 
41'..  to  42  on  sales  of  650  shares.  Lake  Shore  Electric  common 
went  to  22,  and  the  preferred  to  57K-  on  small  sales.  Miami  & 
Eric  Canal  dropped  to  30^.    Stocks  of  the  Cleveland  properties 
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•  ere  very  active  on  the  Cincinnati  exchange  last  week,  and  it  is 
known  that  many  of  the  sales  in  Cleveland  were  (or  Cincinnati 

parties. 

Security  Quotation* 

Die  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 

Closing  Bid 
Sept.  16  Sept.  23 

Railway  Company    61*  54* 

*  Chicago    36  42 

 154  IS 

Brooklyn  R,  T   «*  46* 

Oiicago   t  ty    230  ZU> 

CUcago  I  i.. on  Tr.  (common)    17*  IS* 

(hwago  Union  Tr.  (preferred)    «l  54 

ikvrland   Electric    90  90* 

  60  (6 

(preferred)    106  105* 

I  ■nsolidated  Traction  of  N.  J   89*  70 

(..nw.udaicd  Traction  of  X.  J.  5.   11014  110* 

I 'droit  United   aM  K 

Electric  tVtplr*l  Traction  ( 111  iladclpli  u  >  4s   »**  H)| 

Kl»-tn,  Aurora  &  Southern    46*  6i'* 

  «I  - 

  m 

  1M  134* 

ton.  (common)    38  37V 

Massachusetts  Eke.  Cos    (preferred)    97  96 

Metropolitan  Elevated,  Chicago  (common)    60  41 

Metropolitan  Elevated,  Cbicafo    S»*  90 

Metropolitan  Street    145  - 

.New  Orleans  Railways  (common)    IW  II* 

New  Orleans  Railways  (preferred)    56%  j6* 

Vi'rih  American   124  126 

Northern  Ohio  Traction  (common)    83*  TO 

Northern  Ohio  Traction  (preferred)      93*  98 

North  Jersey    34*  24* 

.Northwestern  Elevated,  Chicago  (common)    36*  36 

Philadelphia  Rapid  Transii    14*  1ft* 

Inihdelpbia  Traction    *9*  96* 

M  Louis  Transit  Co.  (common)   SO*  29 

South  Side  Elevated  (Chicago)    113  111 

Syracuse  Rapid  Transit    27  25* 

Syracuse-  Rapid  Transit  (preferred)    76  73 

Third  Avenue    HO  12* 

Toledo  Railway  &  Light    26  37 

■  wo.  City  Minneapolis  (common)    136*  125 

United  Railways,  St.   Uuis  (preferred)    84 

United  Railways,  St.  Louis.  4s   87  !t«* 

Union  Traction  I  Philadelphia)    47*  47* 

WrMetn  Ohio  Railway      27*  30 

*  Ex-dividend.    *  I  Ji-l  sale,    (a)  Asked,    (b)  Ex  rights. 



MACON,  ( > A .  The  City  Council  has  passed  the  ordinance  granting  the 
Macon  Consolidated  Street  Railway  Company  and  the  Macon  Electric  Light 
*  Railway  Company  the  right  to  consolidate  a",  ihe  Macon  Consolidated  Street 
Company.  The  ordinance  provides  for  a  fifty  year  franchise  to  the 
and  is  said  to  be  sufficiently  liberal  to  warrant  its  acceptance  by  the 

CHICAGO,  ILL-  It  is  again  repotted  that  an  announcement  is  shortly  to 
•••  lade  in  regard  to  the  plan  (or  reorganizing  the  Lake  Street  Elevated 
Railway.  It  is  said  that  the  plan  now  being  considered  provides  for  an 
assessment  on  the  stock. 

CHICAGO,  ILL.  The  North  Chicago  Slreet  Railway  Company  has  de 
elated  the  regjlar  quarterly  dividend  of  3  per  cent,  payable  Oct.  5. 

OWtNSItORO.  KY  -  The  Owensboro  City  Railroad  Company  i»  ottering 
*<»t  tale  Jaoo.lMi  of  tint  mortgage,  5  per  cent  gold  ttonds- 

WORi  ESTER.  MASS.  -The  application  for  permission  to  consolidate  the 
itreet  railway  companies  operating  lines  between  Worcester  and  New  London, 
Conn.,  was  discussed  by  the  Radroad  Commissioners  on  Sept.  8.  The  Wor- 
tester  &  Connecticut  Eastern  Street  Railway  asked  the  approval  ol  the  Com- 
rniMioners  (or  the  lease  of  the  Webster  &  Dudley  Street  Railway.  This  line, 
in  connection  wiih  the  Worcester  A  Webster  Street  Railway.  who»e  cars  run 
upon  the  tracks  ol  Ihe  Worcester  Consolidated  Street  Railway,  in  Worcester, 
rovers  practically  the  whole  district  from  the  Connecticut  and  Ma««.irhu«etts 
boundary  northward  to  Worcester,  although  It  dors  not  extend  unite  lar 
enough  south  to  touch  Connecticut  territory.  The  Connecticut  end  of  ihe 
proposed  system  extends  26  miles  south  ol  the  Massachusetts  line,  and  parts 
of  it  between  Putnam  and  Danirlsonville,  Conn.,  have  been  in  successful 
operation  for  three  years.  The  new  line,  with  the  leased  roads,  would  give  a 
through  line  from  Worcester  to  Norwich.  'Die  road  runs  principally  between 
(-onneeticut  manufacturing  towns. 

BOSTON,  MASS. — The  Railroad  Commissioners  have  authorized  the  West 
Knd  Street  Railway  Company  to  i«>.iie  $.'!.. Via,'**)  4  per  cent  bonds.  These 
buodi,  dated  Aug,  1,  1303,  running  thirty  years,  are  issued  for  the  following 
to  be  used  in  paying  the  Doston  Elevated  R;i.!»ay  for 
unlcr  the  terms  ol  the  lease,  and  63,000.000  to 
refund  an  issue  of  ten-year  6  per  cent  bonds  of  the  West  End  Street  Railway 
which  mature  Nov.  1,  1902.  The  Commissioners  have  also  approved  ot  the 
disposition  of  819.729  realized  at  a  premium  from  the  proceeds  of  bonds 


issued  under  orders  dated,  respectively,  Dec  18,  1901,  and  June  2,  1802,  to 
cost  of  permanent  additions,  alterations  and  improvements. 

WORCESTER,  MASS.— The  Hampshire  4  Worcester  Street  Railway  Com- 
pany  has  asked  the  Railroad  Commissioners  for  approval  of  a  stock  issue  of 
making  its  total  capital  8166.001).  This  increase  is  desired  by  the 
for  the  purpose  of  paying  its  Boating 
•creasing  its  rolling  stock. 
WORCESTER.  MASS.- The  Worcester  & 
Company  baa  aidied  the  Railroad  Commissioners  lor  I 
equal  to  its  capital  stock  of  8500.0W.  These  bonds  are  to  be 
purpose  of  refunding  floating  debt. 

STOUGHTON,  MASS.— The  receiver's  sale  at  auction  of  the  Stoughton  6r 
Randolph  Street  Railway,  which  was  to  have  been  held  at  the  office  of  the 
United  States  Marshal  on  Sept.  17,  was  postponed  until  Oct.  1.  by  order  of 
Judge  Colt,  ol  the  Circuit  Court. 

JACKSON.  MICH.— A 
Court  to  have  a  receive*  appointed  lor  the  West  Michigan  Traction  I 
which  proposed  a  couple  ol  years  ago  to  tunnel  under  a  po'lion  of  this  city. 
Sixty  carloads  of  steel  rails  were  shipped  to  Benton  Harbor  lor  the  road,  but, 
although  there  wan  apparently  nolhing  in  the  way  of  building  the  road,  not 
one  rail  was  ever  laid. 

MINNEAPOLIS,  MINN. -The  directors  ol  the  Twin  City  Rapid  Transit 
Company  have  declared  Hie  regular  quarterly  dividend  o(  1*  per  cent  on  the 

MINNEAPOLIS.  MINN.— The  Twin  City  Rapid  Transit  Company  report, 
earnings  as  follows: 

August  1902  1901 

Gross  icrcipts  •   8323,633  $Si3,5»& 

Operating  expenses    127.968  122,01a 

Earnings  Irom  operation    8184,664  8161,664 

Deductions    77,733  76.360 

Net  earnings    8107,»3l  866,304 

Eight  months 

Gross  receipts  ..  S  ■ 

Earnings  Irom 
Deductions  .... 

Net  earnings    8656.216 

ST.  LOUIS,  MO.  The  stock  transfer  books  of  the  United  Railways  Com- 
pany, it  wai  announced  l.i-t  week,  will  close  Sept.  27  and  reopen  Oct.  12.  This 
is  understood  to  mean  that  the  regular  dividend  will  be  paid  on  United 
Railways  preferred  stock  October. 

NEW  MIRK,  N.  Y.  The  Metropolitan  Street  Railway  Company  has  de- 
clared the  regular  quarterly  dividend  ol  1*  per  cent  on  its  capital  stock, 
payable  Oct.  15  out  of  and  from  the  rent  guaranteed  and  paid  by  the  Inter- 
urban  Suert  Railway  Company,  under  lease  dated  Feb.  14,  1902. 

TRENTON,  N  J.-Thc  Cuba  Radioed  Company  has  filed  with  the  Secretary 
of  Stale  papers  certifying  to  an  increase  in  capital  from  6500,000  to  $30,000,060. 
The  company  will  construct  and  operate  a  railway  from  the  Bay  ol  Nipes, 
Province  ol  Santiago,  to  meet  the  Railroad  of  Cuba  Company  near  Alto 
Cedro.  It  is  understood  that  both  steam  and  electricity  will  be  used  as  a 
motive  power. 

CAMDEN,  N.  J  — The  Camden  &  Suburban  Rsilway  has  increased  its 
authorized  capital  stock  from  82,000,000  to  83,000,000. 

BROOKLYN.  N.  Y.  The  annual  report  o[  the  Brooklyn  Rapid  Transit 
Company  lor  the  fiscal  year  ju»t  ended,  not  including  the  operating  figures  of 
the  Brooklyn,  Oiwens  County  *  Suburban  Railway,  was  issued  Sept.  22.  The 
report  sliowi 

mi 

Gross  earnings    311,625.202 

( ipcrating  expenses    7,717.129 

Net  earnings   .,   83,S0tl.0TJ 

other  income 

Total  income  . 

Charges   

Deficit    3129,166 

BUFFALO,  N.  Y.— The  Central  Crosstown  Railroad  Company  has  been 
granted  peremption  by  the  Slate  Railroad  Comminion  to  issue  a  first  con- 
solidated mortgage  lor  62.ISKi.lKXi.  The  proceeds  are  to  be  applied  to  refunding 
former  bond  isnues  on  the  property  and  for  improvements, 

DAYTON,  OHIO.— A  meeting  of  the  stockholders  of  the  Dayton,  Spring- 
field &  Urbane  Electric  Railway  is  to  be  held  October  15  to  consider  the  ad 
.,«liilily  ol  increa-ing  ihe  capital  Mock  of  the  company  from  8760.000  to 
81. 500.(100. 

WHATCOM,  WASH.-S.  Z.  Mitchell,  president  of  the  General  Elecuic 
Company,  which  owns  the  street  railway  lines  in  Whatcom,  denies  the  re- 
ported sale  of  the  railway  system  to  a  Philadelphia  syndicate. 

LONDON.  ('NT.  The  option  held  by  Claude  Ashbrooke,  of  Cincinnati,  on 
Ihe  London  Ntcct  Railway,  owned  by  the  Evcrctt-Mourc  syndicate,  has  ex- 
pired, and  will  not  be  renewed.    It  is  said  that  the  syndicate  will  retain  this 

TOftONTO,  ONT.-A  meeting  ol  the  stockholders  of  the  To 
way  Company  has  been  called  for  Oct,  6  to  vote  on  a  | 
oi  additional  stock,  providing  lor  the  development  of 
for  acquiring  and  operating  radial  lines. 
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DETROIT  AS  AN  INTERURBAN  ELECTRIC  RAILWAY 

CENTER 


DIiTR(  >IT  is  now  the  terminus  of  about  400  miles 
of  electric  intcrurban  railway,  and  lias  1K7  mites 
of  city  street  railway  lines.  The  various  inter- 
urban  electric  lines  radiating  from  Detroit  were  originally 
limit  by  different  companies,  and  some  of  these  roads  were 
among  the  first  electric  iiiterurbans  built  in  the  United 


the  following  list  both  the  former  name  and  the  present 
division  name  are  included:  Detroit  &  Pontiac  Railway 
iPontiae  Division).  36.52  miles;  Detroit,  Rochester, 
Romeo  &  Lake  <  )rion  Railway  (Mint  Division).  85.31 
miles;  Detroit  &  Northwestern  Railway  (Orchard  Lake 
Division).  58,77  miles;  Wyandotte  &  Detroit  River  Rail- 


ON  WOODWARD  AVh.NUE  AT  INTERURBAN  WAITING  ROOM 


States.  At  the  present  time  the  nearest  to  a  purely  inter- 
urban  company  operating  cars  into  Detroit  is  the  Detroit. 
Ypsilanti.  Ann  Arbor  &  Jackson  Railway  Company.  In 
i«/>t  all  the  other  intcrurban  lines  entering  Detroit  came 
tinder  the  control  of  the  Detroit  United  Railway  Company, 
which  company  also  owns  all  the  city  lines.  The  inter- 
urban  lines  controlled  by  the  Detroit  I'nited  Railway  are 
now  designated  as  the  various  divisions  of  the  Detroit 
United  Railway,  except  the  Rapid  Railway  system,  which 
has  a  separate  organization  and  operating  officers.  In 


way  (Wyandotte  Division),  10.78  miles,  and  Detroit  & 
Port  Huron  Shore  Line  Railway  (operated  independently 
as  the  Rapid  Railway  System),  toy. 57  miles.  The  total 
intcrurban  mileage  therefore  controlled  by  the  Detroit 
I'nited  Railway  Company  amounts  to  301.15  miles. 

Adding  to  this  the  100  miles  owned  and  operated  by  the 
Detroit,  Ypsilanti,  Aim  Arbor  &  Jackson  Railway  Com- 
pany gives  a  total  of  401.15  miles  of  intern  rhan  road  ter- 
minating in  1  >ctroit. 

The  imenirban  lines  centering  in  Detroit  arc  shown  bv 
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thi'  map  accompanying  this  article.  The}  reach  out  a  dis- 
tance of  about  70  miles  to  the  north  anil  west,  Jackson  be- 
ing 76  miles  west,  Flint  68  miles  north,  and  Port  I  luron  73 
miles  northeast.  Nothing  gives  a  I  letter  general  idea  oi 
the  electric  intertirhan  service  that  is  being  maintained  out 
of  Detroit  than  the  accompanying  map  in  conjunction  with 
the  following  list  of  towns  reached  by  these  interurban 
lines,  in  which  is  given  the  running  tim<  from  Detroit,  dis- 
tance and  rate  of  fare.  The  running  time  given  includes 
that  consumed  in  the  city. 

Distances,  etc.,  kkom  Detroit  to  Towns  anii  Resorts 
Rkachbu  nv  F.i.kctkic  Railways 


Anchorville 

Algonar  

Ann  Arbor  

Atlas  

Birmingham  

Canton  

Cass  Lake  

Chelsea  

Circle  City  

Clsrencevillc . . 

Dearborn  

Denton  

Kcorces   

F.loise  ( Wayne 
Co.  House).. 
Fair  Haven.. ... 
Farminuton 
Farmington  |ct 

Flint  

Francisco  

Goodison  

Goodrich  

Grass  Lake  

Greenfield  

Inkster  

Jackson  

Leoni  

Lake  Orion  , . 
Lima  Center  . . . 
Marine  City  . . . . 
Marvsvillc . . . 
Michigan  Cen 
Mt.  Clemens. . 


Mt.  Clemens... 

New  Baltimore 
Northville  .... 
Orchard  Lake. . 

Orion   

<  )rtonville  

Oxford  

Pearl  Beach .... 

Plymouth  

Pontiac  

Pontiac  

Port  Huron 
River  Rouge  .. . 
Roberts  Luxli'g 
Rochester   


Royal  Oak  . . 

Saline  

Sand  Hill  . 
St.  Clair  . 
Stony  Creek  . 
Sylvan  Lake 

Trenton  , 

Troy  

Washington 

Wayne  

Wyandotte  . 
Ypsilanti  


Il'ltloi.  11 


Rapid  Ry.. 
Rapid  Ry  . 
D  Y.A.A.&J. 
Flint  Div  . . . 
Pontiac  Div. . 
D.Y.A.A.&J. 
( ire.  Lk.  Div 
D.  Y.A.A.&J 
Pontiac  Div. . 
Ore.  Lk.  Div. 
D.Y.A.A.&I. 
D.Y.A.A.&J 
Wyandotte. . . 

D  Y.A.A.&|. 
Rapid  Ry  . . 
Ore.  Lk.  Div. 
Ore.  Lk.  Div. 

Flint  Div  

D.  Y.A.A.&I 

Flint  Div  

Flint  Div  

D.  Y.A.A.&I. 
Ore.  Lk.  Div.. 
D.  Y.A.A.&I 
D.Y.A-A.&j 
D.Y.A.A.&J 
Flint  Div  .... 
D.Y.A.A.&J. 

Rapid  Rv  

Rapid  Ry  . . . . 
D.Y.A.A.&J. 
Rapid  Ry . . . . 
( Main  Line  1 

Rapid  Ry  

(Shore  Line  1 
Rapid  Ry.  ... 
Ore.  Lk.  Div 
Ore.  Lk.  Div 

Flint  Div  

Flint  Div  

Flint  Div  

Rapid  Rv.  ... 
D.  P.  &  N.Ry 
Pontiac  Div. . 
Ore.  Lk.  Div 
Rapid  Ry.... 
Wyandotte. . . 
Rapid  Ry 
Flint  Div  . .  . 
Flint  Div  .... 
Pontiac  Div. . 
D.  Y.A.A.&I 
Ore.  Lk.  Div 
Kapid  Ry  .  . .  . 
Flint  Div 
Ore.  Lk.  I  Hv 

Wyandotte. . 
Flint  Div  .... 
Flint  Div 
D.Y.A.A.&I. 
Wvand  it'" 
D.Y.A.A.&I. 


i 

1  . 

ill 
2  

S.jy 

«» 

Els 

u  Z 

-  *  i 

lii 

XX" 

1 

Ku  using  Tim* 
Kfin  lNlri.il 

35 

fo-45 

fo.83 

1  hr.  46  min. 

•55 

I. Oil 

2  hr.  14  min. 

•5" 

.... 

-•  hr.  IS  min. 

S» 

•»3 

.... 

2  hr.  46  min. 

IS 

15 



1  hr. 

22 

•*5 

.... 

1  hr.  24  mm. 

29 

■35 

.... 

1  hr.  35  mm. 

«y 
jj 

.69 

2  hr.  v  •  min. 

H 

.20 

1  hr.  iu  min. 

17 

.25 

55  min. 

IV 

•  15 

.... 

•IS  min. 

«s 

.30 



1  hr.  ,ii  min. 

9 

.in 

35  min. 

'S't 

1  hr.  3  min. 

36 

•45 

.85 

1  hr.  Su  min. 

20 

•»5 

.... 

1  hr.  5  min. 

12 

•*5 

.... 

1  hr. 

68 

Me 

.... 

3  hr.  15  min. 

60 

.80 

.... 

3  hr.   5  min. 

3» 

•  4" 

.... 

1  hr.  35  min. 

56 

.81 1 

2  hr.  39  min. 

6-1  Yt 

.87 

.... 

3  hr.  15  min. 

9  . 

.10 

.... 

30  min. 

•3  ' 

15 

.... 

1  hr. 

76 

1. "5 

.... 

\  hr.  45  min. 

67  H 

•9* 

.... 

3  hr.  22  min. 

37 

•5  ' 



1  hr.  51  min. 

49'-- 

•65 

.... 

2  hr.  41  min. 

53 

•6.5 

1.20 

2  hr.  29  min. 

67 

.»S 

1.50 

3  hr.  14  min. 

97 

.... 

A  hr.  >•  min. 

21 

•*5 

1  hr.  9  min. 

M 

•3" 

.... 

1  hr.  3.1  min. 

ja 

.4" 

•75 

1  hr.  42  mm. 

27 

■35 

•  *  •  • 

1  hr.  311  min. 

28 

■35 

1  hr.  30  min. 

37 

•5" 

:::: 

1  hr.  51  min. 

51 

•7« 

2  hr.  24  min. 

41 

•55 

2  hr. 

4* 

•5" 

•9" 

2  hr.  5  min. 

33 

•40 

1  hr.  53  nun. 

■it 

•*5 

c  hr.  2<>  min. 

34 

•35 

1  hr.  5-1  min. 

7.< 

.90 

3  hr.  25  min. 

7 

.to 

30  min. 

49 

.60 

1.  ii> 

2  hr.  19  min. 

28 

•3* 

t  hr.  25  min. 

4>- 

•5" 

2  hr. 

«4 

.i«> 

45  min. 

4., 

•5° 

2  hr.  15  min. 

13 

.15 

45  min. 

61 

•75 

130 

2  hr.  59  min. 

3" 

•35 

1  hr.  js  min. 

3" 

•35 

1  hr.  4m  min. 

«7 

.ao 

•is 

1  hr.  in  min. 

22 

.22 

1  hr.  10  min. 

34 

.41 

.  .  * . 

1  hr.  45  min. 

!» 

.20 

1  hr.  9  min. 

12 

■Is 

53  min. 

3" 
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1  hr.  45  min. 
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The  service  to  all  |>oints  is  hourly,  except  that  to  Mount 
Clemens,  Trenton,  Ann  Arbor  and  intermediate  points 


hall-hourly  service  is  given.  It  *ill  be  appreciated  that 
the  Detroit  United  Railway,  in  operating  so  many  miles  of 
interurban  line,  becomes  much  more  than  a  local  company, 
covering  as  it  does  the  entire  southeastern  part  of  .Michi- 
gan, and  the  management  of  this  property  is  therefore 
materially  di!Tcrcnt  from  that  of  a  company  operating  city 
lines  only. 

The  capitalization  of  interurban  cbctric  lines  around 
Detroit  will  average  in  the  neighborhood  of  $40,000  per 
mile  of  track,  about  one-half  of  which  would  »  c  in  most 
eases  represented  by  bonds.  The  earnings  per  mile  of 
track  per  \ear  are  in  the  neighborhood  of  $,$.500.  Of 
course,  these  figures  are  only  approximate,  and  cannot  be 
applied  to  the  various  particular  cases,  but  the  foregoing 
figures,  together  with  the  data  on  population,  which  is  to 
follow,  will  give  a  good  general  idea  of  the  interurban  situ- 
ation in  the  vicinity  of  Detroit. 

The  |Mipulation  of  Detroit,  aecoi.ling  to  the  census  of 
ujoo,  was  285.704.  The  population  of  the  towns  and  vil- 
lages served  l>\  tin  interurban  roads  terminating  at  De- 
troit, outside  of  the  Detroit  city  limits,  is  130,255.  This, 
however,  includes  only  the  villages  of  sufficient  size  to  be 
given  independent  of  their  townships  in  the  census  of  1900, 
with  the  addition  of  a  few  villages  which  have  grown  very 
rapidly  in  the  last  two  years,  and  upon  which  a  local  esti- 
mate of  the  population  has  been  made.  The  rural  popula- 
tion on  these  interurban  lines  outside  of  the  villages  is  an 
important  factor,  as  is  evident  to  any  observing  person 
patronizing  these  lines,  and  this  was  not  included  in  the 
foregoing  estimate.  Assuming  this  rural  population  to  be 
20,000,  so  as  to  bring  the  total  population  served  outside 
of  Detroit  up  to  about  150.000,  the  population  per  mile  at 
interurban  track  terminating  in  Detroit  would  be  374.  ex- 
clusive of  Detroit's  population. 

doing  into  population  figures  more  in  detail,  the  Rapid 
Railway  system  has  in  towns  and  villages  along  its  line 
36,2,16,  or  an  average  population  per  mile  of  329.  This 
includes  the  mileage  of  the  city  lines  in  Port  Huron. 

The  Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson  Railway 
has  a  population  in  towns  ami  villages  along  its  line  of 
48,6/10.  or  486  per  mile  of  track.  This  includes  a  small  city 
mileage  in  Ann  Arbor. 

The  Wyandotte  Division  of  the  Detroit  United  Railway 
serves  towns  and  villages  of  a  total  population  of  13,121, 
or  1193  per  mile  of  track.  This  division  runs  along  a 
thickly  settled  river  bank  which  might  almost  be  termed  a 
continuation  of  the  city  of  Detroit,  although  not  within  its 
limits. 

The  Pontiac  Division  of  the  Detroit  United  Railway 
serves  towns  and  villages  outside  of  Detroit  with  a  popula- 
tion of  1 1.407,  or  317  per  mile  of  track.  Most  ot  this  road 
is  double  track. 

The  Flint  Division  of  the  Detroit  United  Railway  serves 
towns  and  villages  with  a  total  population  of  [9.014,  or  223 
per  mile  of  track.  This,  however,  includes  the  population 
of  Royal  Oak  (468).  which  is  also  served  by  the  Pontiac 
Division. 

The  Orchard  Lake  Division  of  the  Detroit  United  Rail- 
way reaches  towns  and  villages  with  a  total  population  of 
12.054.  or  204  per  mile  of  track.  However,  the  greater 
part  of  this  is  also  reached  by  the  Tontiac  Division.  De- 
ducting the  population  of  Pontiac.  0760.  leaves  only  2285 
in  villages  along  the  line.    The  rural  population  however, 
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is  heavy  along  this  road,  and  the  travel  from  this  source 
serves  to  keep  cars  fairly  well  filled. 

Detroit  being  one  of  the  oldest  iutcnirban  centers  in  the 
United  States,  the  refills  of  operations  there  and  the  con- 
clusions that  have  been  reached  hare  a  value  in  connection 
with  intertirban  work  in  other  parts  of  the  country.  The 
great  variety  in  track  ami  line  construction  and  rolling 
stock  which  is  to  be  found  on  the  \arioiis  intertirban  lines 


and  thickly  settled  community  in  the  neighborhood  of  a 
large  city.  Much  of  the  intertirban  mileage  around  De- 
troit was  constructed  before  the  days  when  tbe  private 
right  of  way  became  popular  with  roads  of  this  kind,  and 
consequently  much  of  it  will  be  found  along  the  highways. 
The  construction  has  in  most  cases  been  carried  on  so  as  to 
interfere  very  little  with  the  use  of  tbe  highway  for  it* 
original  purposes,  and  for  those  who  attempt  the  use  of 


MAP  OF  ELECTRIC  LINES  RADIATING  FROM  DETROIT 


max  not  be  ideal  from  the  standpoint  ot  the  officers  of  the 
Detroit  United  Railxvax  Company,  who  are  earnestly  at 
work  getting  interurban  divisions  of  that  system  on  as 
near  a  uniform  basis  of  equipment  and  operation  as  prac- 
ticable, but  it  docs  offer  the  outsider  an  opportunity  to 
study  a  great  many  different  kinds  of  construction  and 
equipment  and  to  note  the  results  obtained  with  each  and 
the  constructions  adopted  as  a  result  of  experience. 

The  conditions  which  have  favored  the  building  of  elec- 
tric interurban  lines  around  Detroit  arc  prac*icallv  the 
same  as  those  which  prevail  around  other  cities  where  such 
work  has  been  extensively  carried  on.  namely,  a  fairly  level 


highways  lor  the  building  of  interurban  roads  there  max 
be  found  many  suggestions  in  the  construction  around 
Detroit.  It  i*  notable,  however,  that  around  Detroit,  as 
clscwher:,  the  tendency  in  building  new  lines  \c  to  buy  a 
private  right  of  xvay.  The  experience  around  Detroit  has 
also  demonstrated  that  there  is  sometimes  danger  that  the 
eager  promoter  of  interurban  lines  will  consent  to  franchise 
terms  xxhich  will  cause  a  great  deal  of  annoyance  or  great 
burden  when  it  comes  to  operating  the  road.  The  private 
right  of  way.  of  course,  docs  axvay  with  such  inconveni- 
ences in  so  far  as  they  relate  to  the  portions  of  the  line 
betxveen  towns. 


Digitized  by  Google 


440 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.   No.  14 


Unlike  many  other  interurban  lines  abuui  the  country, 
the  Detroit  companies  have  kept  passenger  and  express 
business  entirely  independent.  Passenger  cars  carry  no 
express  and  express  cars  carry  no  passengers.  Freight 
and  express  business  has  probably  been  developed  to  a 
greater  extent  around  Detroit  than  in  any  other  interurban 
center. 

1  he  general  character  of  the  service  given  on  ihe  various 
Detroit  interurban  lines  is  very  similar.  The  schedule 
speeds  from  end  to  end  oi  trip  avers jes  ahout  J.)  miles  per 
hour,  which  the  number  of  stops  that  must  be  made,  both 
inside  and  outside  the  city,  calls  for  car  equipments  that 
will  make  from  40  to  45  miles  per  hour  maximum  speed  in 
the  country  with  occasional  bursts  as  high  as  50  miles  an 
hour.  Four  motors  per  car  have  been  iound  more  satis- 
factory than  two,  as  elsewhere,  attd  the  latest  interurban 
cars  built,  which  embody  the  results  ni  past  experience, 
have  four  motors  of  bo  hp  to  75  hp  per  car  seating  forty- 
nine  to  sixty  people,  being  atiout  50  ft.  over  all  and  weigh- 
ing 3.2  tons  to  35  tons. 

More  detailed  accounts  of  the  various  features  which  go 
to  make  up  the  Detroit  interurban  railway  systems  are  to 
be  found  in  various  special  articles  in  this  issue. 

The  Merit  System  on  the  Detroit  United  Railway 

ItV  Al.ltKKT  II.  STANLEY,  GKNKKAI.  $1  *  I'K  R I X  TK  N I  >K  N  T 

The  idea  oi  placing  the  merit  system  in  effect  on  the 
Detroit  United  Railway  originated  with  our  president. 
Mr.  Hutching,  who  for  three  or  four  years  previous 
to  its  adoption,  the  first  of  this  year,  hail  discussed  with 
the  executive  officers  of  the  company  the  advisability 
of  instituting  what  is  known  as  the  Crown  system  of  dis- 
ciplining conductors  and  motormeu.  <  in  Jan.  1.  Hj<)J,  this 
system,  as  stated,  was  put  in  effect  on  all  the  pro|>ertics  of 
ihe  Detroit  United  Railway.  It  affected  some  1200  con- 
ductors anil  niotormen ;  on  both  the  city  and  interurban 
lines,  operating  on  the  regular  schedule,  180  city  cars  and 
-'4  suburban  cars,  and  on  the  maximum  schedule  400  city 
cars  and  50  interurban  cars. 

A  circular  was  issued  on  Dec.  23.  1001,  addressed  "To 
Conductors  and  Motormen,"  notifying  them  that:  "Com- 
mencing Jan.  1,  1902,  all  punishment  of  conductors  and 
motor  men  by  suspension  from  duty  with  loss  of  time  will 
lie  abandoned,  and  thereafter  punishment  for  neglect  of 
duty,  violation  of  rules  and  bad  conduct  shall  lie  by  repri- 
mand, demerit  marks,  or  dismissal  from  the  service. 

"<  >n  that  date,  every  conductor  and  motonnan  starts  with 
a  clear  record,  except  that  when  subsequent  records  show 
that  past  offenses  are  being  repeated,  the  persons  concerned 
will  be  either  dismissed  from  the  service  or  double  the  de- 
merit marks  will  be  entered  against  them. 

"It  will  be  understood  that  disloyalty,  intemperance,  in- 
subordination, w  ilful  negligence,  immorality,  making  false 
reports  or  statements,  or  concealing  facts  surrounding  mat- 
ters under  investigation,  will  Ik- considered  as  dischargeable 

offenses. 

"  \  complete  record  oi  all  conductor.*  and  motormen  will 
be  kept,  and  all  discipline  iiiUMiscd  will  be  shown  thereon, 
and  credit  given  for  excellent  conduct,  deeds  of  heroism, 
loyalty,  etc.,  and  these  records  will  lie  given  full  considera- 
tion in  connection  with  the  charges  entered  against  any 


conductor  or  motonnan.  This  record  w  ill  lie  a  private  one, 
and  no  employee  will  lie  shown  any  record  therein  except 
his  own. 

"For  every  twelve  (I J.)  consecutive  months  (this  has 
since  lieen  changed  to  every  3  months)  of  service  free  Irom 
demerit  marks,  or  free  from  necessity  for  imposing  a  repri- 
mand, ten  marks  (this  lias  since  been  changed  to  5)  will 
be  deducted  from  any  that  may  have  been  previously  entered 
against  an  employee's  record.  When  sixty  marks  are  en- 
tered against  ihe  record  of  any  employee,  his  services  will 
be  dispensed  w  ith. 

"On  Jan.  1  of  each  succeeding  year,  the  name  of  each  con- 
ductor and  motonnan  who  has  gone  through  the  previous 
year  with  a  perfect  record  will  be  posted  at  each  of  the 
car  houses. 

"In  the  promotion  of  employees,  their  previous  records 
will  be  fully  considered. 

"Record  Hulk-tins  will  l>c  issued  at  least  weekly  ami 
posted  at  all  of  the  car  houses  on  a  special  bulletin  board. 
These  bulletins  will  be  educational,  and  will  give  a  brief 
account  of  each  case'  that  has  resulted  in  discipline,  giving 
the  number  of  demerit  marks  that  have  been  indicted,  bill 
Will  Omit  all  reference  that  would  identify  the  person  a' 
fault.  A  copy  of  the  same  will  lie  sent  to  the  person  at 
fault. 

"Each  employee  will  be  afforded  an  opjMirtunity  lor  ap- 
pealing against  any  decision  regarding  the  number  <»i 
demerit  marks  imposed,  but  such  appeal  must  be  made  to 
his  division  sU|HTinlendent  within  ten  days  of  receipt  of 
notice. 

"  I  he  objects  to  lie  obtaini  .1  under  this  new  system  are 

"First— To  avoid  loss  of  wages  by  persons  employed 
and  consequent  suffering  to  those  who  are  dependent  upon 
their  earnings. 

"Second — To  stimulate  and  encourage  all  persons  en- 
gaged in  the  company's  service  in  the  faithful  and  intelli- 
gent performance  of  their  respective  duties. 

"This  system  is  introduced  with  the  belief  that  it  will 
Ik-  directly  beneficial  and  that  it  will!  meet  with  the  approval 
and  cordial  co-operation  of  all  concerned." 

Our  records  for  the  first  six  months  of  service  under 
the  merit  system  show  as  follows: 

Two  hundred  and  thirty-seven  conductors  and  341  1110 
tonnen  have  no  demerit  marks. 

Eighty-nine  conductors  and  I J4  motormeu  have  between 
tin  and  twenty  merit  marks. 

Three  conductors  and  16  motormen  have  over  twenty 
merit  marks. 

Two  hundred  and  sixty-seven  conductors  and  180  motor 
nun  have  under  thirty  demerit  marks. 

Thirteen  conductors  and  22  motormen  have  over  30  de- 
merit marks  and  under  <k>  demerit  marks. 

Discharged,  ji  conductors  and  16  motormen. 

At  first  the  general  superintendent  and  division  super- 
intendents of  the  company  met  weekly  to  review  all  oi  the 
eases,  which  were  pending,  and  to  have  a  personal  hearing 
with  the  employees  at  fault,  and,  if  necessary,  to  give  the 
iniployee  an  opportunity  to  explain  his  case. 

The  marks  now  given  are  the  result  of  some  six  months' 
experiment.  To-day  we  are  satisfied  that  the  marks  as 
given  for  the  different  offenses  are  just,  both  to  the  em- 
ployee and  the  company.  No  marks,  either  merit  or  de- 
merit, are  entered  until  the  employee  has  lieen  given  a 


Digitized  by  Google 


Digitized  by  Google 


442 


ST  R  liliT  K  A 1 1 AV  AY  JO  UK  K  A  L. 


[Vol..  XX.    No.  14. 


hearing  ami  lull  opportunity  afforded  to  explain  Ins  ca>e. 
After  the  marks  are  entered  he  is  immediately  notified  by 
letter,  a  copy  of  which  is  kept  at  the  office,  and  the  em- 
ployee is  required  to  receipt  for  this  letter.  The  receipt  is 
returned  to  the  office  ami  filed.  The  blank  forms  used  for 
these  letters  and  receipts  are  reproduced  herewith.  The 
reason  for  obtaining  this  receipt  is  to  prevent  the  employee 
claiming  he  has  never  l>ecn  advised  that  any  demerit  marks 
have  been  entered  against  him.    The  books  are  open  at  all 

*3}cttoit  ^dtitco  piaiftucMf 

OPERATING  DEPARTMENT 

Detroit,  Mich  ig.  . 

Mr  

 Division. 

Dear  Sir: 

You  arc  hereby  notified  that  Five  Merit  Marks  have  been 
filtered  |o  your  credit  for  lliree  month*  of  continuous  service 
without  dement  marks  or  warning. 

No   General  Superintendent 


N  

I  hereby  acknowledge  receipt  of  Utter  N<  

Detroit.  Mich  190. . 


NOTICE  OF  MERIT  MARKS 

times  for  inspection  and  a  page  is  allowed  for  each  con- 
ductor and  each  motorman,  but  nobody  is  permitted  to  see 
anybody's  record  but  his  own. 

Now  that  we  have  practically  decided  oil  a  schedule  of 
marks,  the  division  superintendent  interviews  the  employee 

ttOlt     *2f»ltt«0     cScitftllCI  IJ 
OPERATING  OFPARTMIHT 

Detroit.  Mich  nj. . 

Mr  

Conductor  f 
Motorman  ) 

 Division. 

Dear  Sir: 

Your  are  hereby  notified  that  

have  been  entered  against  you  for  


No   Gcu'l  Sii|»t 


No  

1  hereby  acknowledge  receipt  of  letter  No  

Detroit,  Mi.h  10.. 


NOTICE  OF  DEMERIT  MARKS 

at  fault,  and  sends  to  this  office  a  report  of  the  offense 
and  the  number  of  marks  given,  which,  of  course,  is  subject 
to  revision  at  this  office  before  the  marks  are  entered  against 

the  employee. 

The  chief  benefits  of  the  merit  system  are: 
First — That  it  thoroughly  systematizes  our  system  of 
discipline.  Our  property  is  divided  into  divisions  ;  each  di- 
vision inehargcofadivision  superintendent.  \Yc  have  seven 
division  superintendents.  Previous  to  putting  into  effect 
this  system,  each  division  superintendent  was  governed  by 


his  own  idea  in  the  infliction  of  punishments,  as  to  the  num- 
of  days  a  man  should  Ik-  susj>ended  for  a  certain  offense. 
We  now  practically  have  a  standard  schedule  of  what  the 
offen>e  deserves  in  the  way  of  demerit  marks. 

Second — It  prevents  any  favoritism  being  shown  on  the 
part  of  any  division  su|>crintcndent  toward  certain  con- 
ductors or  motormen.  It  also  docs  away  with  having  to 
punish  a  good  man  the  same  as  a  poor  man.  both 
having  committed  the  same  offense.  For  example,  under 
this  system  a  good  motorman  and  a  poor  motorman  might 
each  have  a  collision.  Under  this  system  they  would  lxith 
get  the  same  number  of  demerit  marks  if  neither  had 
committed  this  offense  previously,  hut  the  good  man  will 
wi|ie  out  his  demerit  marks  through  the  accumulation  of 
good  marks,  while  the  tutor  man  will  eventually  l>e  dis- 
charged through  demerits  inflicted  for  this  and  other  of- 
fenses. If  a  man  docs  his  work  faithfully  ami  efficiently  he 
is  not  suspended  for  any  dereliction  from  duty;  while  a 
poor  man  will  go  on  and  discharge  himself.  All  the  operat- 
ing officers  have  to  do  is  to  watch  the  men  ami  see  that  the 
work  is  done  right,  and  the  proper  number  of  marks  given. 

Third — It  is  not  detrimental  to  the  men.  I  have  known 
more  than  one  instance  under  the  former  method  where  an 
efficient  man  has  been  suspended  a  number  of  days  for  the 
offense.  He  has  gone  ltaek  on  his  car  after  that  time  very 
much  deteriorated  on  account  of  his  lay-off;  perhaps  merely 
from  the  loafing  habit  acquired  by  doing  nothing,  perhaps 
through  getting  in  the  habit  of  visiting  drinking  places  dur- 
ing his  suspension  and  becoming  confirmed  in  the  use  of 
liquor.  It  has  also  resulted  in  his  family  losing  the  use 
of  his  pay  for  the  time  he  was  off  duty.  The  family  thus 
Miffers.  A  man  will  often  go  liack  on  his  car  with  a  feeling 
of  revenge  for  what  he  thinks  a  too  severe  punishment. 
With  this  system  he  gets  demerit  marks,  hut  has  an  op|>or- 
tunity  of  wiping  them  out  by  months  of  good  service  or  the 
performance  of  meritorious  acts. 

We  receive  many  reports  from  the  public  of  particularly 
courteous  or  meritorious  acts  or  acts  of  bravery.  We  al- 
ways take  cognizance  of  such  reports,  and  if  found  correct 
after  investigation  accord  a  suitable  reward.  It  greatly 
encourages  men  in  the  performance  of  their  duties  to  have 
any  deserving  acts  they  perform  brought  to  the  attention  of 
the  officers  of  the  company,  and  in  that  way  get  a  word  of 
praise  or  encouragement  for  it.  Since  this  system  was 
inaugurated  it  has  been  a  very  rare  occurrence  that  our 
lines  have  been  blockaded  by  broken  trolleys.  We  give 
merit  marks  to  the  conductors  and  motormen  who  clean 
up  trolley  trouble,  and  it  very  rarely  happens  that  cars 
are  delayed  longer  than  the  time  necessary  for  the  crew  of 
the  first  car  which  reaches  the  break,  to  pick  up  the  line, 
using  the  trolley  rope  or  bell  cord.  We  have  also  escaped 
several  very  serious  wrecks  which  might  have  occurred 
from  washouts  had  not  the  crew  s  been  particularly  alert  be- 
cause of  their  wish  to  obtain  merit  marks,  and  having 
heard  of  trouble  from  washouts,  observed  extra  caution 
and  discovered  the  danger  in  time  to  stop  the  car  and 
avoid  accident. 

Tln\  system  has  received  the  approval  of  the  great  ma- 
jority of  the  conductors  and  motormen:  and  has  aroused  ' 
among  all  of  them  a  strong  tlesire  to  avoid  demerit  marks 
and  to  take  advantage  of  every  circumstance  to  get  merit 
marks;  and  those  who  have  been  given  merit  marks  have 
been  very  much  encouraged.    The  intelligent  performance 
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of  the  duties  of  conductors  ami  tnulonnen  has  very  ma- 
icrially  advanced. 

Applications  for  employment  with  the  Detroit  Tinted 
Railway  are  received  every  \Yedncsda>  and  h'riday  morn- 
ing at  1 1  o'clock.  The  applicant  is  required  10  appear 
in  person  and  make  application  for  a  blank.  If  his  appear 
ance  and  recommendations  are  satisfactory  he  is  given  an 
application  blank.  After  rilling  it  out.  he  presents  it  at  the 
office  011  the  next  application  day.  I  lis  application  is  iheti 
received  and  he  is  questioned  closely  on  the  application, 
;md  lold  if  his  services  are  required  he  will  be  notified  by 
mail.    If  his  appearance  and  endorsers  are  satisfactory, 

Detroit    *3ft»ttc2>  $iail'»i>aij 
OPIWATING  DEPARTMENT 

EDUCATIONAL  BULLETIN. 

No   Datrolt.  Mich  

fiottce  to  Conductors  and  Motormtn.  alt  Divisions: 


FORM  Of  BULLETIN  POSTED 

llit:  latter  are  communicated  with  personally  if  they  live  in 
the  city  or  nearby,  otherwise  by  mail.  If  the  reports  from 
these  persons  are  satisfactory  ami  a  vacancy  occurs  the 
prospective  employee  is  requested  to  call,  and  is  then  sent 
to  one  of  the  car  houses  with  a  letter  to  the  division  su- 
perintendent in  charge  instructing  him  to  put  him  on  with 
a  careful  conductor  or  motonnan  (.whichever  position  he 
applies  for)  to  instruct  him  in  the  respective  duties.  If  a 
motonnan  he  is  kept  at  practice  every  day  for  about  two 
weeks  ;  if  a  conductor,  about  seven  clays.  I  le  is  then  turned 
over  to  a  night  man  and  kept  at  night  work  lor  a  week  or 
three  days  longer.  If  the  motonnan  or  conductor  in  charge 
reports  him  competent  to  take  charge  of  the  car  alone,  the 
division  superintendent  rides  with  the  man  and  closely 
watches  him  in  the  performance  of  his  duties.  If  satisfac- 
tory to  the  division  superintendent  he  is  given  a  letter  to 
the  general  superintendent.  He  is  then  supplied  with  an 
outfit,  consisting  of  cap  badge,  riding  badge,  nilc  lunik 
and  (if  he  is  a  conductor  i  with  a  punch.  1  le  is  then  placed 
;.t  the  bottom  of  the  run  board  as  "last  extra"  and  does  not 
lose  his  place  on  that  l>oard  unless  he  is  discharged  from  the 
company's  service.  Me  moves  up  only  as  those  above  him 
MY  moved.  That  portion  of  the  merit  system  bulletin  which 
relates  to  promotion  refers  only  to  promotions  to  positions 
in  the  car  house  or  office,  and  does  not  relate  to  (he  change 
in  position  on  the  lioard.  The  man  is  then  kept  in  service 
for  a  period  of  sixty  days,  after  which  he  is  sent  to  the 
company's  physician  for  examination  as  to  his  eyesight, 
hearing  and  physical  condition,  which  examination  he  must 
pass.  The  examination  costs  the  applicant  .*?.>.  There 
prolwbly  remain  in  our  service  after  sixty  days,  about  40 
percent  of  the  total  number  of  men  employed.  The  reason 
for  this  sixty-day  limit  is  that  after  that  time  the  man  is 
required  to  become  a  member  of  the  union  and  is  amenable 
to  the  conditions  of  an  agreement  between  the  company 
and  the  union.  Previous  to  that  the  company  can  tin  what 
it  pleases  as  to  accepting  the  man. 
It  is  the  policy  of  the  company  to  promote  conductors  and 


nuilonnen  to  positions  in  the  car  houses  and  as  division  and 
assistant  division  .superintendents.  The  division  superin- 
tendents <lu  not  employ  or  discharge  conductors  or  motor- 
men.  The  employment  is  all  done  in  the  regular  employ- 
ment bureau,  au<l  in  discharging  a  man  the  case  conies 
Kfore  the  general  superintendent.  A  man  has  the  right 
toappeal  to  tin*  president  of  tne  company  should  he  (pies' ion 
the  decision. 

Detroit  Gty  Schedules  and  Rush  Hour  Traffic 

One  prominent  characteristic  in  tlie  operation  of  the  city 
lines  of  ihc  Detroit  I'nilcd  Railway  is  the  unusual  pro- 
vision made  ior  carrying  passengers  during  the  morning 
and  evening  rush  hours  ami  also  -m  all  special  occasions 
and  all  times  when  great  crowds  ar>;  to  be  taken  away  from 
certain  [joints  within  a  short  period,  as.  for  example,  at  the 
close  of  theaters  and  baseball  games.  There  is  probably 
no  city  in  the  United  States  where  so  ^reat  a  proportion 


HANDLING  A  BASE-BALL  CROWD,  DETROIT 

of  the  passengers  carried  during  the  rush  hours  are  given 
seals.  The  number  of  car.s  in  operation  during  the  eve- 
ning rash  hours  is  1 25  per  cent  more  than  during  the  mid- 
dle of  the  day  in  the  winter,  and  75  per  cent  more  during 
the  rush  hours  in  the  morning,  in  the  summer  the  mid- 
day schedule  is  increased  to  accommodate  the  large  num- 
ber of  out-of-tow  n  visitors  w  ho  arc  always  present  in  De- 
troit <luring  the  summer,  since  it  is  1  favorite  point  ior  ex- 
cursions and  conventions  from  all  over  the  country.  The 
ordinary  schedule  in  the  summer  during  the  day  is  186 
city  ears  and  -2-j  intcrurban  cars.  The  maximum  schedule 
is  400  city  cars  and  50  interurban  cars.  The  maximum 
internrlnn  schedules,  however,  arc  put  on  only  on  holi- 
days ami  Sundays. 

(  Inc  factor  which  ROc*  to  materially  increase  the  number 
"f  cnr>  required  during  the  evening  rush  hours  is  that 
working  nun's  tickets  are  sold  eight  for  a  quarter  by  the 
terms  of  the  company's  franchises,  and  these  tickets  arc 
goad  from  5:^0  to  7.00  in  the  morning,  and  from  5:15  to 
6:1  «j  in  the  evening.  This  has  a  tendency  to  crowd  all  the 
traffic  of  the  evening  rush  hours  into  the  hour  between 
5 : 1 5  and  6:15.  Tn  this  respect  the  workingman's  ticket 
has  proved  anything  but  a  henefit  M  the  people  of  Detroit, 
because  it  has  tended  to  congest  the  service  at  (he  very 
time  when  every  means  should  he  taken  tn  prevent  con- 
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gestion.  However,  the  Detroit  United  Railway  Company 
has  to  meet  thtSC  conditions,  since  they  have  been  estab- 
lished, and  is  giving  an  excellent  service.  The  making  of 
time  schedules  to  meet  all  the  requirements  on  the  Detroit 
United  Railway  would  drive  to  distraction  any  ordinary 
person  who  had  not  had  long  experience  in  this  line,  be- 
cause of  the  necessity  of  providing  work  enough  for  the 
trippers  to  give  them  living  wage-,  and  because  of  the  ex- 
istence of  an  agreement  with  the  local  division  of  the 
Amalgamated  Association  of  Strc<;  Railway  Employees 
of  America,  by  which  every  man  must  be  able  to  perform 
his  entire  day's  work  within  twelve  and  one-half  consecu- 
tive hours.  About  one  extra  crew  is  kept  for  every  two 
and  one  half  regular  crew  s  on  the  City  lines.  To  illustrate 
the  way  the  runs  are  divided,  the  Sherman  line  may  be 
taken  as  an  example.  <  >n  this  line  there  are  thirty-seven 
regular  and  swing  crews,  having  full  paid  runs  of  eight 
hours  and  over.  Out  of  these  thirtv-'cvcn  men  twenty- 
four  are  regular  crews  and  thirteen  swing  crew-..  There 
are  in  addition  thirteen  crews  on  the  tripper  and  extra  list. 
These  average  about  four  and  three-quarters  Inmrs*  work 
per  day.  the  minimum  being  a  little  over  three  hours. 
Those  af  the  top  of  the  tripper  list  nay  lie  aide  to  get  in  as 
much  as  eight  hours  by  supplying  places  of  men  absent 
higher  up  the  list. 

♦♦♦  

Motive  Power  and  Rolling  Stock  of  the  Detroit  United 
Railway 

BY  THOMAS  FARM KH.  St'l'F.WISTF.XtiEXT  OF  MOTIVE  POWER. 

The  Detroit  United  Railway  System  is  operated  by 
(tower  from  six  power  houses  and  three  storage  bat- 
tery stations,  these  different  power  houses  being,  of 
ci  uirse.  originally  built  to  supply  the  various  lines  which 
have  now  been  consolidated  to  form  the  Detroit  United 
System  The  two  stations  supplying  the  lines  in  the  city 
of  Detroit  are  designated  as  Stations  A  and  R.  those 
supplying  interurban  lines  as  D.  F.  F  and  ft,  and  the  stor- 
age battery  stations  as  C  and  H.  Reference  to  a  map  else 
where  in  this  issue  in  an  article  on  power  distribution 
will  show  the  location  of  these  various  stations,  as  men- 
tioned in  the  following  paragraphs  : 

Station  A  was  originally  built  by  the  Detroit  Citizens' 
Street  Railway  Company,  and  Station  P.  was  built  by  the 
Detroit  Railway  Company, which lattcr.soon  after  the  build- 
ing of  its  power  house,  was  acquired  by  stockholders  of  the 
Citizens'  Company.  I'hese  two  pi  wei  houses  mi  situated 
near  the  river  front  at  Riopelk  Street,  one  being  on  the 
south  side  <>f  Atwatcr  Street,  the  other  diagonally  across 
the  street  from  it.  The  switchboard  for  both  stations  is 
located  in  Station  A.  Station  A  has  an  engine  room  65  x 
243  ft.,  and  boiler  mum  5S  \-  253  ft.  The  engine  room  is 
spanned  by  a  2^-toti  Tlrown  traveling  crane.  This  room  now 
contains  four  Reynolds-Corliss  tandem  compound  condens- 
ing entjines,  >8  and  52  x  48  ins.,  direct  connected  to  1000- 
kw  Siemens  &  HaUke  outside  armature  jjencrators.  The 
boiler  plant  snpplvinn  these  consists  of  P.alicock  &  Wilcox 
boilers  of  2<fi  hp.  each  set  in  batteries  of  two.  These  boilers 
have  Mtirphv  automatic  stokers.  The  stack  of  this  station 
is  180  ft.  high,  with  tt  ft.  f>  ins.  flue.  The  boilers  are  fed 
through  Hoppes* live  steam  purifiers.  For  each  of  the  four 
engine-  is  a  Worthington  duplex  jet  condenser.  14  ins.  x  ::j 


ins.  x  15  ins.  For  Ixiiler  feed  there  are  two  Worthington 
duplex  Compound  pUIPJM  with  outside  packed  plungers, 
to  ins.  x  16  ins.  x  8J  ins.  x  10  ins.  A  Worthington  duplex 
pump  10  ins.  x  5}  ins.  x  10  ins.  is  kept  for  tire  protection. 
Tvvu  pumps  of  the  .same  tv|ie,  2  ins.  x  3  ins.  x  3  ins.  do  serv- 
ice on  the  oil  distributing  system,  and  there  is  also  a  David- 
son, 3  ins.  x  j  J  ins.  x  4  ins.  pump  working  on  oil  distribu- 
tion. A  Davidson  pump,  6  ins.  x  4  ins.  x  7  ins.,  and  a  Cor- 
don, 6  ins.  x  4  ins.  x  6  ins.,  are  installed  as  pit  pumps.  A 
Worthington  air  pump  supplies  compressed  air  for  cleaning 
armatures.  A  Hunt  conveyor  brings  coal  in  and  carries 
ash<  >  out.  I  his  latti  t  is  1  tin  In  a  d.  mlile  |  in  \  o-in 
engine. 

In  both  Stations  A  and  \\  the  gravity  oiling  system  is 
Used.  All  the  piping  of  this  oiling  system  is  painted  so  as  to 
easily  distinguish  supply  and  return  pipes.  The  supply 
pipes  are  light  yellow,  the  return  pipes  dark  yellow,  and 
the  by -pass  to  the  sewer  dark  red.  This  simplifies  the 
manipulation  of  the  system  very  much,  because  at  In-st 
there  is  a  multiplicity  of  pipes  and  valves.  In  case  it  were 
desirable  to  flood  a  bearing  with  water,  the  by-pass  to  the 
sewer  would  be  Open,  and  the  return  valve  for  this  bearing 
would  be  closed.  This  would  run  to  waste  the  oil  used  in 
that  particular  bearing,  but  would  obviate  filling  up  the 
whole  oiling  system  with  water  and  wasting  all  of  the  oil. 
However,  it  is  a  matter  of  record  that  water  has  not  been 
used  in  a  single  bearing  in  over  six  years. 

The  method  of  lubricating  low  -pressure  cylinders  is  orig 
inal  with  these  power  houses.  For  this  purpose  a  hole  is 
drilled  on  bith  sides  of  the  cylinder  directly  through  its 
walls  on  its  center  line,  these  holes  being  connected  by  pip- 
ing to  a  special  double  sight  feed  lubricator.  The  piston  in 
passing  these  opening*  acts  as  a  wiper,  thus  spreading  the 
oil  over  the  cylinder  surface  and  giving  most  perfect  lubri- 
cation. Not  only  has  this  scheme  effected  a  great  saving  of 
oil  tluring  the  seven  years  of  its  use.  hut  has  demonstrated 
its  efficiency  by  giving  such  an  excellent  lubrication  that 
but  two  of  the  sylindcrs  have  had  to  !>■•  rcboted  in  that  time. 
This  is  a  rather  unusual  performance  for  tandem  engines. 

Station  1!,  across  the  street  from  Station  A,  has  an  engine 
room  67  ft.  x  227  ft.,  and  a  Ixiiler  room  of  the  same  size. 
Two  of  the  units  in  this  station  are  20  ins.  and  40  ins.  x  48 
ins.  Reynolds  cross  compound  Corliss  condensing  engines 
direct  connected  to  400-kw  Walker  generators.  Two  more 
units  are  24  ins.  x  48  ins.  Reynolds  cross  compound  con- 
densing engines  direct  connected  to8oo-kw  Walker  genera 
tors.  The  last  unit  installed  was  a  32-in  and  04-in.  x  60-in. 
Filer  &  Stowell  cross  compound  condensing  engine  direct 
connected  to  a  1500-kw  Westinghouse  generator.  A  dupli- 
cate of  this  last  unit  is  now  going  in.  The  Ixiiler  plant  in 
this  station  consists  of  eight  300-hp  Stirling  boilers  and 
eight  250-hp  Stirling  Ixiilers.  These  have  Murphy  sinkers 
ami  (ireen  economizers.  The  stack  for  this  station  is  185 
t';.  high,  v.i  h  10-ft.  flue.  There  is  one  I 'lake  vertical  duplex 
Compound  jet  condenser.  15  ins.  x  24  ins.  x  38  ins.  x  21  ins. 
The  other  four  units  are  served  by  Davidson  jet  condensers. 
Four  Davidson  pumps.  12  ins.  x  8  ins.  x  12  ins.  are  used 
for  boiler  feed.  <  )n  the  oil  distribution,  pumps  2  ins.  x  2 
ins.  x  4  ins.  are  doing  service.  One  Marsh  4-in.  x  2-in. 
x  4-1'n.  pump  is  connected  to  the  bleeder.  Two  Davidson 
pumps  are  on  the  automatic  feed  and  receiver. 

For  feedin<:  on  lung  lines  this  station  has  a  double  booster 
set.  consisting  of  a  Westinghouse  motor  direct  connected  to 
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two  250-kw  railway  generators  which  arc  run  with  very 
weak  ficW, 

The  switchboard,  which  haslioih  the  generator  and  feeder 
panels  for  both  stations,  is  located  in  Station  A.  and  has  nine 


in.  hole.  It  weighs  alone  41.574  lbs.,  and  with  crank  discs, 
pins  and  lutl)  102.200  lbs.  The  fly-wheel  is  i<k>.ooo  lbs.,  23 
ft.  in  diameter.  The  cross-heads  are  titled  with  an  exten- 
sion, so  that  the  slippers  are  fastened  by  means  of  studs 


POWER  HOUSE  AND  CAR  HOUSE  AT  ROCHESTER,  FOR  FLINT  DIVISION 


jlrncrSUor  panels,  thirty-six  feeder  panels,  two  booster 
panels  and  two  main  instrument  panels.  This  board  has 
three  sets  of  bus-bars,  so  that  three  different  voltages  can 
he  supplied  the  feeders  as  explained  in  an  article  in  this 
issue  on  electrical  distribution,  I'art  <>f  the  generators 
were  built  to  maintain  a  high  voltage  for  supplying  outlying 
lines,  and  these  generators  are  put  011  the  higher  bus-bars, 
leaving  the  nearer  lines 
for  the  lower  voltage  ma- 
chines. When  desired,  all 
bus-bars  can  be  connected 
together  and  the  night 
load  carried  by  a  genera- 
tor in  either  station,  A 
log  sheet  of  Stations  A 
;md  I!  for  twenty-four 
hours  is  reproduced  here- 
with, which  illustrates  our 
method  of  keeping  rec- 
ords, and  shows  the  stor- 
age battery  charge  and 
discharge. 

The  power  houses  just 
described  were  both  built 
h:  i&>5.  and  no  additions 
have  been  made  since  then 
except  the  i5fK>-kw  unit 
in  Station  11,  The  I'ilcr  & 

Stowell  engine  on  this  unit  differs  somewhat  from  that  com- 
pany's standard. 

A  duplicate  of  this  is  now  being  installed.  The  erank- 
slia.fl  is  j>)  ins.  in  diameter  at  the  wheel  fit.  The  total 
length  uf  the  shaft  is  26  ft.  The  bearings  are  26  ins.  x 
48  ins  The  shaft  is  llcthlehcni  hollow  forged  steel,  with  10- 


lo  the  cross-head  proper.  The  slippers  will  therefore  be 
retained  in  case  the  adjusting  screws  break.  No  wrist 
plates  are  used  in  either  the  admission  or  exhaust.  The 
valve  gear  is  connected  straight  through.  Iloth  nigh  and 
low  pressure  piston  junk  rings  are  liabbitted.  I  loth  ends 
itf  the  connecting  rod  are  also  liabbitted.  To  give  access  la 
tlie  low-pressure  piston  without  removing  the  cylinder 


SWITCHBOARD  AT  ROCHESTER  STATION 

head,  a  man-hole  is  provided  in  the  head.  1  nit  engine 
weighs,  complete,  without  generator.  r^o.ouO  Ihs, 

Station  I)  supplies  what  is  known  as  the  ( Irchard  Lake 
Division,  lormerly  the  Detroit  \  North  western  Railway, 
and  is  located  at  harmington  Junction.  1  HA  miles  from  the 
Detroit  City  Hall.    The  engine  room  of  this  power  house 
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is  52  x  ft.,  with  butler  room  <>f  the  same  sbte.  There  are. 
at  present  three  Reynolds  Corliss  engine*.  j<i  ins.  x  48  ins. 
direct  connected  to  400-kw  Siemens  &  I  lalske  outside  field 
generators,  'l'liere  are  eight  Aultman  &  Taylor  lniilers  of 
.250-hp  each,  with  Murphy  stokers.    All  the  pump*  are 


SUB-STATION,  WAITING  ROOM  AND  FREIGHT  DEPOT,  AT  OXFORD 

Davidson,  l-'or  use  with  unusual  loads  there  are  tun  Gen- 
eral Electric  ujo-kw  boosters,  for  operating  distant  portions 
of  the  road.  In  ordinary  operation  these  are  not  tist-tl.  An 
air  compressor  is  located  at  this  power  house  which  com- 
presses air  for  the  Malawi  storage  air  brake  system  01;  the 
cars  of  this  division,  which  stop  at  the  power  honse  to  fill 
their  air  storage  tanks  each  trip.  The  storage  air  pressure 
if  250  Ihs.  per  square  inch. 

The  I'ontiac  Division  from  Detroit  to  I 'online  is  operated 
from  Station  Eat  tlinniugtuun,  miles  from  Detroit  C  ity 
Hall.  Here  two  Westinghoiisc  eoinpouud  condensing  en- 
pines,  16  ins.  and  ao  ins.  x  18  ins.,  are  helled  10  Westing- 
house  850-kw  generators.  There  is  one  IJabcuck  S:  \Vtkox 
.250-hp  water  tube  boiler  with  a  (fancy  stoeker  and  three 
125-hp  horizontal  return  line  boilers.  Worthingtoii  pumps 
have  been  installed  throughout  at  this  plant.  An  air  com- 
pressor, 7  ins.  x  4  ins.  x  1  _>  ins.  compresses  air  for  the  stor- 
age tank,  frmn  which  the  ears  on  this  division  ohiain  com- 
pressed air  for  operating  air  brakes  by  Mngaiiu  storage  air 
system.  At  this  station  the  VVefngo  system  of  water  purify- 
ing and  filtering  has  been  installed  for  treating  boiler  and 
feed  water. 

Station  is  a  small  station  situated  at  I'ontiac,  and  is 
only  u.-ed  in  an  emergency.  It  was  origi- 
nally built  to  operate  local  lines  in  I'on- 
tiac. Xo  men  are  regularly  employed  at 
this  plant,  but  operators  are  transferred 
there  from  the  shops  when  the  plant  is  to 
be  run. 

Station  <  i,  operating  the  I'lint  division, 
is  located  at  Rochester,  j6  miles  out.  The 
building  is  at  present  "J  ft.  x  104  ft.  There 
are  two  I  tall  &  Wood  horizontal  tandem 
compound  condensing  engines,  [jj  ins. 
and  i_'8  ins.  x  if»  ins.,  each  >lirccl  con- 
nected to  (.'rocker- Wheeler  3iavkw  gen- 
erators. There  is  also  a  large  vertical  unit  con«i-iiug  of  a 
Mali  &  Wood  compound  condensing  engine,  22}  ins.  and  4? 
ins.  x  20  ins.  direct  connected  to  a  400-kw  Crocker-Wlicclcr 
generator.  ISw  operating  the  alternating  citirenl  tratt«mb- 
sinn  a  250-kw  Stanley  inverted  rotary  converter  is  at  pres- 
ent used.  Further  particulars  of  ibis  roiary  and  of 
this  station  arc  Riven  in  the  article  on  electric  power 


distribution  of  the  Detroit  United  Railway.  Adjoining 
the  inverted  rotary  is  a  high-tension  Stanlej  switchboard, 
illustrated  herewith.  There  is  also  in  the  btaliun  a 
60-kw  booster  ami  a  yo-kw  alternating  current  lighting 
generator  for  the  town  of  Rochester.  The  boilers  in 
this  plant  are  (our  Aultman  &  Taylor  water  tube,  25  hp 
each.  The  pumps  are  all  Deane,  made  at  Hulyoke,  Mass. 
A  compressor  at  this  plant  furnishes  the  storage  air  tor 
braking  the  cars  on  this  division. 

Koi.i.ixc  STUCK 

There  is  considerable  variety  in  the  interurban  rolling 
stock  of  the  Detroit  United  system*  although  the  inf- 
erences are  not  as  great  as  might  be  expected  where  a 
number  of  different  companies  have  contributed  to  the 
consolidation.  None  of  the  interurban  cars  has  been  de- 
signed to  carry  on  anything  but  a  strictly  passenger  busi- 
ness, and  all  have  smoking  compartments  in  the  front. 

The  heaviest  interurban  car  owned  by  the  company  s  the 
type  belonging  originally  to  the  Detroit  &  .Northwestern 
Railway.  This  car  weighs  about  33  tons  loaded,  is  51  ft. 
over  alt,  with  40-ft.  body.  The  Width  is  8  ft.  9  in.  These 
cars  seat  nineteen  in  the  smoking  compartment,  and  tliiru 
Ml  the  rear  compartment,  and  have  closet,  hot  water  heater 
and  drinking  water  tank  in  the  [eft-band  rear  corner.  Most 


EARLY  FORM  OP  RAIL  GROOVE  SCRAPER 

of  these  cars  are  mounted  on  DuihuiI  trucks  with  33-ltL 
u  heels.  5  ft.  2-in.  w  heel  base  and  4]  in.  axles.  A  few  have 
I  trill  No.  J7  trucks.  These  ears  w  ere  built  by  the  li.  C 
Kuhlman  Car  Company. 

All  of  the  various  types  of  cars  used  on  the  Detroit 
United  system  are  illustrated  in  this  issue,  either  in  this 
article,  or,  in  a  few  instances,  in  the  article  on  interurban 
rolling  stock. 

A  parlor  car  built  originally  for  interurban  service  Ml 


LATEST  FORM  OF  TRACK  AND  GROOVE  SCRAPER 

what  is  now  the  I'lint  division  has  a  length  over  all  of  45  ft 
The  length  of  the  body  is  37  ft.  and  the  Width  8  ft.  4  ins. 
The)  are  on  Peckham  trucks,  with  33-in.  wheels  and  5-in. 
axles.  These  cars  were  built  with  a  jwrlor  compartment  i" 
front,  the  idea  being  to  charge  an  extra  fare  for  the  parlor 
car  service,  which  idea,  however,  was  never  carried  out. 
»  m  the  Wyandotte  division  the  dosed  car  used  i*  44  "  5 
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FOWKK  STATION  LOG  USED  BY  THE  DETROIT  UNITED  RAILWAY 
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ins.  loiitf  over  all,  with  33-ft.  --in.  bo«ly.  R  ft.  6  ins.  wide.  it.  4  ins.  wide,  on  I'cckbain  trucks,  33-in.  wheels  ami  4 J-in. 

These  are  mi  IHtpotlt  trucks,  jy-in.  wheels,  4-in.  axles  and  axle.   There  i>  also  a  side  door  car  which  is  45  ft.  over  all, 

5- ft.  wheel  base.    These  cars  were  made  in  the  company's  w  ith  .14-ft.  bodies,  8  ft.  <>  ins.  wide,  on  Brill  No.  JJ  trucks, 

own  shops.  with  4-in.  axles  and  ft  ft.  wheel  base.     ISolh  these  sidc- 


INTEM  RBAN  I'AsSENC.HR  CAKS,  DhTROtT  UNITKD  RAILWAY 

A  number  o(  hn<  nirban  car-  will  be  found  on  (hi!  various  entrance  cars  were  bnilt  by  the  Knhlnian  I'ar  Company,  A 

divisions  with  Nile  •!«•»«  and       afck'  in  |»lace  of  the  usual  jjfood  idea  of  1  hi'  general  interior  appearance  ot  the  f<>r' 

center  ni^le    Th">sc  built  oriynialh  for  u-e  ttfl  the  I'lint  kvartl  ends  of  some  of  OUT  internrban  ears  is  given  by  the 

division  are  4^  it  6  in-,  over  all.  with  Jj'ft,  6- in,  laxly,  S  two  views  shown  of  the  en<l>  of  the  Rochester  k  Lake 
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Orion  cars  arc  given  in  this  article.  These  oars  wen-  built  from  the  exil  of  tin-  car,  thus  providing  standing  riKim  fur 
by  die  Jcwctt  Car  Company,  All  intcrurban  cars  arc  smokers  in  winter.  This  is  the  type  of  platform  which  orig- 
inated by  Peter  Smith  hot  water  healers.  mated  in  Detroit,  and  is  commonly  known  all  over  the  cunn- 


WORK  CAR,  SUPPLY  CAR  AND  LINE  CAR 

111  the  city  service  the  standard  closed  car  is  35  ft.  over  try  as  the  Detroit  platform.    These  cars  arc  mounted  on 

all.  with  22-ft.  Uidy,  R  ft.  3  ins.  wide,  bctitl  1>y  the  Detroit  single  Du|>ont  trucks  with  8-ft.  wheel  base  and  33-Jn. 

I'nited  Railway.  The  rear  platform  is  fi  ft.  in  the  clear,  and  wheels.   The  heating  is  by  hot  air  through  a  healer  located 

has  a  railing  which  divides  the  rear  part  of  the  platform  in  ihe  niotorman's  vestibule. 
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The  standard  oj«rn  car  has  a  length  over  all  of  34  ft.  6 
ins.  ami  7  ft.  (»  ins.  wick'  with  twelve  cross  scats.  Dupuiit 
trucks  arc  used  with  H-ft.  wheel  base,  33-in.  wheels  ami 
4-in.  axles.    The  seat  supports  are  castings  bolted  firmly 


;car  SIGN 


10  the  iron  sill  of  the  car.  anil  these  castings  are  of  such  a 
form  as  to  give  a  l(MI{?,  firm  socket  for  the  upright  |>osts. 
This  construction  was  ilhistrateil  in  the  STREET  Railway 
Joi'rx.m.  for  July  0.  u/ni.  All  open  cars  have  push  buttons 
for  the  conductor's  signal  hell  located  in  the  middle  of  the 
bach  of  each  seat.  Wires  are  run  in  hoth  directions  from 
the  push  button  under  a  moulding,  and  connection  is  made 
through  the  metal  fittings  at  the  ends  of  the  seats.  I'rac- 


A  SIDH  AISLE  AND  SIDE  ENTRANCE  CAR 


lieally  all  cars  on  the  Detroit  United  Railway  system  rim 
single-ended,  and  have  a  controller  00  one  end  only. 

All  cars  on  the  system  are  equipped  with  the  Wilson  trol- 
ley catcher.    This  device  is  especially  important  on  the 


open  car  showing  hush  buttons 

intemrhan  divisions  where  cars  run  at  such  hiyh  speed  that 
the  trolley  coming  off  might  do  a  great  deal  of  damage  if 
no  means  were  provided  for  automatically  catching  it  at 
once  Upon  its  leaving  the  wire.    Hoth  the  slandard  open 


and  closed  cars  ior  city  use  have  been  built  in  the  company's 
own  shops  on  Jefferson  Avenue.  An  order  of  forty-five 
double  truck  closed  cars  is  now  being  filled  by  the  Xilcs 
L'ar  &  Manufacturing  Company.  Twenty  fourteen- bench 
o|>en  cars  on  double  trucks  have  recently  been  purchased 
ami  used  the  past  summer  on  the  Wyandotte  division,  and 
lor  special  service  over  the  inierurban  lines. 

The  old  Detroit  Railway  System,  popularly  known  as  the 
3-cent  fare  line,  w  as  c«piip|jcd  w  ith  closed  cars  having  a  side- 
entrance  in  the  middle  as  well  as  at  the  rear,  and  a  side 


SIDE  ENTRANCH  CITY  CAR 


aisle  with  cross  seals  A  large  number  of  these  cars  arc 
siill  in  use. 

L'p  to  within  two  years  ago.  sheet  iron  panels  were  used 
extensively  in  Detroit  in  place  of  wood  panels.  The  use  of 
these  panels  has  been  abandoned  mainly  because  of  the  rust- 
ing around  the  screw  heads  which  fastened  them  on.  This 


THH  DETROIT  PLATFORM 


rusting,  together  with  the  working  of  the  car  body,  resulted 
in  loose  car  panels. 

The  destination  signs  on  Detroit  cars  are  somcwlwt 
similar  to  those  used  in  a  number  of  other  cities,  and  an 
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example  is  show  n  herewith.  The  kttor*.  arc  cm  in  the  sij^n- 
Imard  ami  a  white  celluloid  back  put  behind  the  letters  n 
that  light  from  the  car  hood  may  shine  tlir« hi^Ii  the  sign  at 
night.   To  assist  in  making  the  sign  prominent  the  letters 


form,  IVotll  forms  have  means  of  renewing  the  tongue 
which  enters  the  groove  and  Wars  on  top  of  the  rail.  In 
the  earlier  form  the  wearing  part  is  fastened  on  by  bolts. 
In  the  later  form  it  is  riveted. 


-ii  ii  1»  ii    In     «i  ir-y — ii  ii 


STANDARD  OPEN  AND  CLOSED  CITY  CARS,  DETROIT 


iire  emphasized  by  trimming  of  white  paint  around  the 
edges  of  the  carving. 

The  use  of  a  narrow-grooved  rail  in  Detroit  as  required 
by  the  city  gives  rise  to  considerable  difficulty  in  keeping 
the  grooves  free  of  snow  in  the  winter  and  dust  in  the 
summer.  The  grooved  rail  scraper  employed  at  first  is 
shown  by  an  accompanying  engraving,  as  is  also  a  later 


The  wheel  flanges  on  both  city  and  interurlan  cars  arc 
limited  in  depth  and  width  by  tne  groove  rail  required  on 
all  track  inside  the  city  limits.  The  flange  adopted  for 
Detroit  L'nited  Railway  cars  is  jj  in.  deep  X  1 1  ins.  wide  at 
the  throat,  and  the  tread  is  1*  ins.  wide.  Wheels  are  pressed 
on  Wtween  the  limits  of  25  tons  ami  40  tons. 

Kalamazoo  trolley  wheels  are  run  on  the  interurban  cars. 
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The  latest  form  of  trolley  wheel  we  arc  using  on  the  city  cars 
is  one  made  in  our  own  shops.  Drawings  of  the  wheel  ami 
harp  are  shown  herewith.    No  hushing  whatever  is  used 


lbs.  10  23  lbs.  for  iiiterurban  work  and  15  lbs.  for  city  can. 

All  extensive  repairs  for  the  Detroit  United  Railway  sys- 
lein,  and  the  car  painting  and  varnishing  for  the  Rapid 
Railway  system  are  carried  out  in  the  Jefferson  Avenue 
shop*.  <  irdinary  renewals  of  worn  out  <ir  broken  |>aris  are 
made  at  the  car  houses.  For  distributing  and  collecting 
armatures,  fields,  brake-shoes,  car  wheels  and  other  renewal 
parts  to  the  four  interarban  division  car  houses  a  special 
RUpply  ear  has  been  built  which  makes  the  rounds  daily. 
This  car  is  illustrated  herewith.  The  closed  part  is  fitted 
tip  comfortably  lor  the  men  and  for  any  officers  who  ma) 
wish  t<>  make  use  of  this  car  on  inspection  tours  over  the 
road  without  the  expense  incident  to  a  s|Kvial  car.  The 
rear  part  is  open  and  has  a  crane  with  a  capacity  of  jooo 


CAR  HOIST 


INSULATION  SCRAPER  AND  TAPING  MACHINE 


with  ibis  wheel.  The  bearing  is  directly  on  the  brass.  The  lbs.  lor  loading  and  unloading  heavy  |urts.  It  lias  also  a 
pin  on  which  the  wheel  runs  is  a  piece  of  steel  bicycle     w  indlass  for  pulling  heavy  machinery  up  an  incline  onto  the 


INTERIOR  VIEW  OF  FRONT  ENDS  OF  CARS  ON  ROCHESTER  AND  LAKE  ORION  RAILWAY 


titbing  with  ends  plugged  up.  A  slot  is  cut  in  the  tube 
lengthwise,  and  the  space  inside  the  tube  is  filled  with  wick* 
ing.  The  wicking  is  kept  soaked  wilh  oil,  of  which  enough 
escapes  through  the  slot  to  lubricate  the  bearing.  The  liear- 
ing  surface  is  large,  Ixrth  for  wear  and  for  electrical  contact, 
and  the  bearing  will  remain  in  good  condition  until  the 
Wheel  is  discarded  for  flange  wear.  I^mgcr  bearing  life 
than  this  is  unnecessary.  Trolley  bases  and  Springs  are  ad- 
justed to  give  an  upward  pressure  on  the  ln>IU'¥  wire  of  20 


car.  ( irooved  tracks  are  laid  into  ihe  flour  of  the  car  for  car 
wheels.  There  are  two  tracks,  so  that  the  wheels  can  I* 
FlaggvmL  The  car  has  a  four-motor  equipment  as  speed; 
as  any  regular  passenger  car  on  the  road,  which  is  a  IBOW 
important  point  than  would  seem  at  first,  because  the  dis- 
patcher can  allow  this  car  to  proceed  ahead  of  regular  pas- 
senger cars,  where  otherwise  it  would  have  to  wait  i»r  tot** 
to  pass.  This  enables  the  car  and  crew  to  cover  tiK'ff 
ground  in  a  day  than  would  otherwise  Ik-  possible. 
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For  the  rapid  removal  of  trucks  from  under  single  truck 
cars  in  the  Jefferson  Avenue  shops  two  car  hoists  have  been 
tilted  up.  part  of  one  of  which  is  shown  in  one  of  the  cn- 


STANDARD  TROLLEY  WHKBL 

gravings  herewith.  1  he  first  thing  was  to  build  a  timber 
frame  strong  enough  to  allow  a  car  to  lie  Mispcnded  f n mi  it. 
On  top  of  this  frame  is  a  winding  drum  with  four  Popes, 
which  pass  over  four  different  putters  and  down  Ui  the 
four  hooks  shown,  which  run  in  guides  under  the  floor  ami 
are  so  placed  as  to  come  under  the  lour  corners  of  a  car. 
The  winding  drum  is  geared  to  a  motor,  the  controller  of 
which  is  on  the  main  floor  close  to  the  hoisting  hooks.  When 
a  car  is  run  in,  the  hooks  are  placed  under  the  corners  ami 
the  motor  is  started,  hoisting  the  body  clear  of  the  truck 
111  less  time  than  it  takes  to  tell  of  it.  The  truck  is  run  off 
to  the  transfer  table  and  a  fresh  truck  run  under  the  car.  On 
some  of  our  older  cars  all  work  is  done  front  the  pit  by 
means  uf  hydraulic  jacks  and  the  bodies  are  rifted  off 
the  trucks. 

We  wind  all  armature  and  field  coils  used  in  repair  work 
and  for  armature  coils  use  some  of  the  Anderson  formers 
and  armature  coil-taking  machines,  a*  used  in  the  St.  Louis 
Transit  Company  armature  shops  and  described  ill  the 


VIEW  ON  THE  ROCHESTER  DIVISION 

Stkeet  Railway  Jiu  hxai.  (or  July.  igoi.  Burned  out 
field  coils  are  used  over  again  In  running  the  wire  through 
;>  machine  of  our  own  make,  which  takes  off  the  burned 
insulation  and  winds  on  tape  to  recover  the  wire.  l!ut  a 
single  strip  of  tape  is  used,  but  it  is  so  wound  as  to  give 
two  thicknesses  over  all  of  the  wire.  This  tape  covering  is 
hilly  as  good,  if  not  better,  than  the  original  cotton  cover- 
ing. The  machine  paw*  the  wire  first  quarter  turn  around 
a  grooved  policy,  consisting  of  an  old  trolley  wheel,  then 


once  around  a  pulley  with  a  corrugated  tool  steel  face.  The 
corrugations  run  lengthwise  of  the  wire  ami  are  sharp 
enough  to  "chew  up"  the  insulation  as  the  wire  passes 
around  under  tension.  After  passing  a  half  turn  around  a 
second  corrugated  wheel  the  wire  is  drawn  past  scrapers 
which  take  off  the  insulations.  Just  as  it  passes  out  of  the 
machine  the  tape  is  wound  on  by  a  revolving  s|n>ol. 
licfore  putting  coinmuiaiors  in  service  on  motors  the 


II.  J.*rMl 
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"juice  is  cooked  out"  of  the  micalinc  used  for  rings  and  in- 
sulating segments,  by  heating  the  commutators  near  a  forge 
fire  and  then  applying  pressure. 

Gear  cases  are  now  planed  off  in  a  milling  machine, 
which  is  much  quicker  than  putting  them  in  a  shaper  for 
this.  A  man  can  turn  off  eight  cases  a  day  with  the  milling 
machine,  where  two  was  a  day's  work  with  the  shaper. 

The  rolling  stock  of  the  Detroit  United  Railway  system 
It  summarized  as  follows: 

Single  truck  closed  city  (MpSMIjCCf  cars   457 

Slant*  truck  open  city  pA*s?nftCf  cars   308 

Double  truck  inlcrurban  ■MMngers  cars   47 

Double  truck  city  or  intmirh.111  "pen  cars   20 

Plow  cars   t6 

Vctlibulcd  front  doable  truck  tlat  work  motor  cars   4 

Hal  cars,  all  kind*    Jl 

I)nni|>  cars   o 

CoiMtruciian  Im>x  cars   4 

Overhead  line  ears    5 

Soriiiklirix  car*   7 

l"n  igtrl  ■Mrtor  cars   11 

lrrci«ht  trail  cars   I 

Par  inlcrurban  cars  with  40- ft.  bodies  such  as  first  de- 
scrilied  in  our  list  of  intcrurban  cars,  we  have  come  to  the 
conclusion  that  the  motor  equipment  of  four  motors  should 
be  as  large  a*  No.  e/>  Westinghouse  motors  to  give  the 
best  results  in  low  repair  bills.  These  cars  make  from  40 
miles  to  45  miles  per  hour  on  a  level,  with  full  voltage,  and 
are  scheduled  for  speeds  of  alxmt  20  miles  per  hour,  in- 
cluding all  city  and  intcrurban  stops  fur  a  trip. 
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Track  Omit  ruction  and  Maintenance  on  the  Detroit 
United  Railway 

The  track  department  of  the  Detroit  United  Railway  has 
Under  its  care  a  groat  variety  of  construction,  including 
not  only  187.8  miles  of  city  track  laid  according  to  various 
ideas,  hut  10.-  miles  of  interurhan  track  laid  alongside  the 


DERRICK  CAR! 


highway  and  on  private  right  oi  way.  This  department  is 
under  the  charge  of  John  Kerwin,  a  man  of  many  resources 
in  devising  means  for  cutting  down  lahor  expenses  by 
using  machinery.  With  so  many  miles  of  interurhan  track 
10  lake  care  of  it  is  imperative  that  the  amount  of  hand 


the  interurhan  roadbed  in  as  good  condition  as  !>uch  trunk 
lines,  but  it  must  he  remembered  that  the  traffic  over  these 
interurhan  lines  is  small  in  proportion  to  that  on  the  steam 


RAIL  GROOVE  SPREADER  USED  IN  DETROIT 

trunk  lines  spoken  of.  Everything  considered,  the  condi- 
tion of  these  interurhan  lines  of  road  is  as  good  in  propor- 
tion to  the  traffic  they  have  to  withstand  as  the  condition 
of  steam  trunk  lines.  They  are  in  better  shape  than  many 
steam  road  branch  lines  which  carry  an  emial  tonnage  of 


GRAVEL  LOADER  AND  PIT 


labor  requireil  he  cut  down  to  the  very  lowest  point.  The 
cost  of  track  maintenance  on  the  interurhan  "lines  runs 
about  $12  per  month  per  mile  of  i-itcrnrban  track  in  the 
winter  months  and  $11/  in  the  summer  months,  making  the 
average  per  mile  of  track  for  the  >ear  about  Si 5.50  per 
month.  ( )f  course,  with  this  amount  of  track  labor,  which 
is  about  one-third  that  expended  011  some  oi  the  more  im- 
portant steam  railroad  trunk  lines,  it  i>  Impossible  to  keep 


rolling  stock  |ht  day.  These  interurhan  lines  are  kept  in 
good  enough  condition  to  operate  over  at  speeds  of  from 
40  to  50  miles  |kt  hour  without  danger  or  discomfort  to 
passengers.  <  In  some  of  the  divisions  the  surface  and 
alignment  are  excellent  and  comparah'e  with  that  on  the 
best  steam  roads. 

It  is  worthy  of  note  that  in  spite  of  much  that  was  said  in 
engineering  circles  a  few  years  ago  as  to  the  hammer-blow 
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effect  of  electric  motor  cars  on  rail  joints,  that  the  joints 
on  all  the  interurban  lines  anmnd  Detroit  are  in  excellent 
condition,  and  what  roughnos  there  may  be  in  the  track 
is  due  to  the  inequalities  of  the  roadbed  and  ballast  and 
not  to  low  joints.  It  is  very  difficult  for  even  an  expe- 
rienced ear  to  detect  the  passage  of  the  wheels  over  the 
rail-joints,  and  there  are  very  few  Steam  roads  about  which 
the  same  can  be  said.  Judging  from  t!:e  life  of  rail-joints 
on  Detroit  interurban  lines,  [here  is  mrch  encouragement 
for  the  belief  that  the  joints  will 
prove  less  troublesome  on  electric 
interurban  lines  than  on  the  steam 
roads.  Of  course,  the  weight  of  roll- 
ing stock  on  steam  roads  is  heavier 
in  proportion  to  the  weight  of  the 
rail.  Practically  all  the  rail  in  the 
neighborhood  of  Detroit  is  60-lb. 
and  70-lb.  standard  T  section.  The 
amount  of  weight  per  wheel  on  an 
interurban  car  is  not  equal  to  that  of 
even  a  light  steam  locomotive,  but  is 
tn  the  neighborhood  of  that  on  light 
steam  road  freight  and  passenger 
cars.  Taken  altogether,  there  seems 
to  be  little  ground  for  any  fear  that  if 
the  joints  are  looked  after  carefully 
there  will  Ik*  a  sufficient  joint  de- 
preciation on  electric  interurban  rail- 
way lines  to  force  the  abandonment 
of  a  rail  on  account  of  joint  wear  be- 
fore it  is  snfficicntly  reduced  in  cross 
section  to  make  it  advisable  to  re- 
place it  for  other  reasons.  On  the 
greater  part  of  the  Detroit  United 
Railway  interurban  mileage  ordinary 
angle-bar  joints  arc  used.  On  the 
Orchard  I-ake  Division,  however, 
the  wedge  joint  made  by  the  Ameri- 
can Rail  Joint  Manufacturing  Com- 
pany has  been  extensively  employed. 
Considerable  60-ft.  rail  has  been  laid 
in  various  places.  While  this  has 
given  freedom  from  the  expense  and 
maintenance  of  one-half  the  number 
of  joints  required  by  30- ft.  rail,  it  has 
also  given  more  trouble  from  creep- 
ing and  drawing  apart  on  grades. 
Those  divisions  having  60-lb.  rail  arc 

much  more  ex|>ensivc  and  troublc>ome  to  maintain  than 
those  having  70-lb.  rail.  This  is  partly,  however,  because 
the  heaviest  grades  are  on  divisions  laid  with  a  do-lb. 
rail. 

In  handling  gravel  for  construction  and  balla  ting  along 
interurban  lines  Mr.  Kerwin  found  it  very  desirable  to  cut 
down  the  expense  of  a  shoveling  gang  at  the  gravel  pit, 
and  accordingly  devised  a  loader  built  on  the  automatic- 
conveyor  principle  and  shown  in  the  accompanving  en- 
gravings. This  loader  has  an  old  railway  motor  geared  to 
a  couple  of  endless  chains.  On  these  chains  arc  mounted 
buckets  which  scoop  up  gravel  from  the  bank  and  deposit 
it  on  flat  cars  in  a  manner  which  is  made  plain  by  the 
accompanying  engravings,  one  of  which  shows  the  loader 
in  detail  and  the  other  a  general  view  of  the  loader  and 


gravel  pit.  The  loader  is  moved  along  on  its  track  as  occa- 
sion requires,  and  deposits  gravel  011  flat  cars  standing  on 
the  track  parallel  with  it.  As  the  supply  of  gravel  is  ex- 
hausted in  one  place  the  loader  is  moved  along  so  that  it 
dips  into  the  bank.  The  bank  is  kfpt  broken  down  so  that 
the  loader  always  has  loose  gravel  to  work  upon.  This 
apparatus  cost  about  S800,  and  when  there  is  any  new  con- 
struction so  that  a  large  amount  of  gravel  is  required,  the 
loader  will  replace  the  services  of  a  gang  of  thirty  men. 


GRAVEL  LOADER 

who  would  otherw  ise  be  engaged  in  shoveling  gravel  on  to 
the  flat  cars.  Working  steadily,  it  \>  dl  load  about  one  flat 
car  every  thirty  minute*. 

At  the  present  writing  it  is  saving  the  wages  of  six  men 
who  would  otherwise  be  required  to  shovel  sufficient 
gravel  on  the  cars  to  keep  ballasting  crews  busy.  The 
motor,  of  course,  secures  current  from  the  trolley  and  con- 
nection therewith  is  established  by  a  hook  and  fishpole. 

In  order  to  save  the  expenses  of  using  horses  where 
plowing  is  necessary  along  interurban  lines,  as  is  frequently 
the  ca«e  where  they  run  alongside  of  a  highwav,  a  motor 
car  is  used  to  pull  the  plow,  and  thus  considerable  time 
and  expense  is  saved. 

During  the  past  season  washouts  have  been  numerous 
•  111  interurhan  lines  arotin  I  Detroit  as  well  as  upon  steam 
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roads  in  that  vicinity.  Some  60-ft,  rails  on  false  work 
h]IYC  been  used  to  span  these  washouts  in  some  cases,  ami 


TRACKS  IN  SOD  IN  SUBLIRBAN'STRHETS 

they  have  thus  saved  what  otherwise  would  have  lieen  a 
long  delay  in  getting  the  road  in  operation. 

Practically  all  the  switches  on  the  interurhau  Hues  have 
double-spring  tongues  and  No.  o,  spring  frogs  so  as  to 
leave  an  uninterrupted  main  line  at  sidings  not  frequently 
used,  or  in  the  ease  of  turnouts  at  regular  meeting  point* 
they  are  set  so  as  to  obviate  the  necessity  of  throwing  the 
switch.  In  the  latter  case,  of  course,  the  switch  is  always 
set  to  send  a  car  on  the  tight-hand  track.  As  common 
target  signals  when  used  on  such  soring  switches  are  not 
very  satisfactory,  since  they  will  not  surely  show  the  dis- 
placement of  a  switch  point  which  may  lie  sufficiently  out 
of  place  to  cause  a  wreck.  Mr.  Kcrv.in  has  invented  a 
semaphore  switch  signal  which  will  show  clear  only  when 
the  switch  point  is  entirely  closed.  One  of  these  signals 
now  in  use  at  Log  Cabin  Loop  is  shown  in  the  accompany- 
ing engraving  The  semaphore  is  work.-d  !>y  a  bell  crank 
'ever  connected  to  a  rod  fastened  directly  to  the  switch 
point:  The  signal  falls  to  danger  as  soon  as  t^e  switch 
point  is  moved  a  small  fraction  of  an  inch  away  from  the 
main-line  position.  The  lest  of  the  movement  of  the 
switch  poirt  does  not  affect  the  semaphore,  as  a  slot  in  the 


interurhan  line?.,  as  for  example  at  Royal  Oak  Junction,  arc 
covered  with  iron  trap  doors,  and  the  switch  handle  is 
located  between  the  tracks. 

At  the  main  line  steam-road  crossings, 
interlin  king  signals  ami  derailing  switches 
are  used.  Semaphore  signals  are  located 
several  hundred  feet  back  from  the  cross- 
ings on  the  steam  road,  and  these  arc  in- 
terlocked with  derailing  switches  on  the 
electric  road.  The  derailing  switches  are 
normally  at  danger,  and  can  only  be  set  for 
the  passage  of  a  car  on  the  electric  road 
when  the  semaphore  signals  of  the  steam 
road  are  at  danger.  The  levers  for  working 
these  are  near  the  steam -road  track,  so  that 
when  the  conductor  goes  to  throw  them  he 
can  see  w  hether  a  train  is  approaching. 

Tor  unloading  gravel  in  ballasting  track, 
the  dump-car  with  a  sectional  bottom  has 
been  used  t<>  Mime  extent.  This  dump-car 
throws  an  even  layer  of  gravel  in  the  entire 
Space  between  the  tracks,  thereby  doing 
away  with  the  second  handling,  which 


B.HEWY  Will  ri.  TRACK  GRINDER 


signal  switch-rod  permits  the  switch  to  be  moved  the  bal- 
ance of  tli,-  distance  without  moving  the  semaphore. 

Switches  when  located  in  tile  traveled  roadway  along 


NEW  SWITCH. SIGNAL. 

would  be  necessary  if  the  gravel  were  unloaded  at  one  side 
of  the  track.  The  bottom  of  this  car  consists  of  slats  3  ins. 
wide,    hi  the  middle  of  the  ear,  instead  of  a  slat  there  is  a 
boiler  plate  wide  enough  so  that 
one  slat  can  be  slipped  under  it. 
When  the  car  is  to  be  dumped 
the  first  slat  next  to  the  boiler 
plate  is  slipped  under  the  plate 
thereby  leaving  an  opening  3  ins. 
wide    for   the    gravel    to  fall 
through.    When  the  gravel  has 
fallen  through  this  opening  as 
much  as  it  will,  the  next  slat  is 
moved  along,  ami  so  on  for  halt 
the  w  idth  of  the  car.   The  opera- 
tion is  repeated  for  the  other  half 
The  rail  required  on  city  line* 
in   Detroit  is  a  narrow-groved 
tail,  ami  in  one  in-tancc  on  Michigan  Street  a  section 
had  f niii  bid  which   was  so  narrow  in  the  gmovc 
that  it  v.oitld  not  permit  the  passage  of  interurhan  cars 
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from  tile  Detroit,  Ypsilanti  &  Ann  Arbor  Railway  A  de- 
vice was  mafic  for  spreading  the  groove  of  this  rail,  an  on- 
graving  oi  which  is  shown  herewith.  It  consists  simply 
•  >f  a  massive  lever  with  a  hard  tool  itcd  portion  which  fits 
down  over  the  lip  of  the  grooved  rail  The  lever  is  then 
raised  by  jack-screws,  as  shown  in  the  ac- 
companying engraving,  until  the  lip  of  the 
rail  has  been  bent  outward  enough  to 
widen  the  groove.  To  keep  the  lip  from 
springing  back  and  to  determine  when  the 
groove  has  been  widened  enough,  a  gage- 
bar  is  used  w  ith  a  tongue  just  large  enough 
to  go  into  the  widened  groove. 

t  >ne  excellent  feature  of  track  construc- 
tion in  Detroit  now  being  laic]  by  Mr.  Ker- 
win  is  that  there  are  no  combination  angle- 
bar  joints  joining  different  sections  of  rail. 
At  special  work,  at  crossings  and  at  all 
other  places  where  transition  is  made  from 
one  section  of  rail  to  another,  cast-welded 
joints  are  put  in  so  that  angle-bars  are  used 
only  between  rails  of  the  same  cross  sec- 
tion. Special  work  all  has  a  short  piece  of 
the  standard  grooved  section  of  rail  cast 
welded  to  each  rail  for  connection  with  the 
regular  grooved  rail. 

Grooved  rails  which  arc  worn  out  on  city 
lines  so  that  the  flanges  of  the  wheel-,  ride  in  the  rail 
grooves  are  taken  out  and  laid  on  suburban  and  iuterurban 
track  with  the  grooves  on  the  outside. 

On  Woodward  Avenue,  in  the  business  ]>;irt  of  the  city. 


in  cross  section  until  the  flanges  of  the  car  wheels  begin  to 
touch  the  bottom  Of  the  groove. 

It  will  be  remembered  by  some  that  the  first  track  con- 
struction to  be  laid  without  ties  on  concrete  stringers  was 
that  in  Detroit.    This  was  in  1804  and  181)5.    Two  kinds 


PILK  DRIVER  FOLDED  UP 

of  construction  were  employed.  The  Detroit  Citizens" 
Street  Railway  laid  a  6-in.  x  18-in.  concrete  heam  under 
each  rail  and  placed  metal  ties  every  5  ft.    The  same  con- 


PILE  DRIVER  AS  A  CONCRETE  BREAKER 

just  north  of  Campus  Marlins,  there  is  some  7" -lb.  grooved 
rail  which  has  been  down  thirteen  years,  carrying  the 
heaviest  traffic  of  any  track  in  the  city,  cars  averaging 
alKiut  otic  per  minute  over  it.  This  rail  has  now  almost 
reached  the  limit  of  its  usefulness,  having  been  worn  down 


PILE  DRIVER  AT  A  WASHOUT 

Struct  ion  is  now  used  on  new  track,  except  tint  ihe  con- 
crete beam  is  now  made  12  ins.  deep  instead  of  6  ins.  deep, 
because  it  has  been  found  that  the  concrete  beam  6  ins. 
deep  is  so  thin  that  the  beam  will  crack  a  short  distance 
outside  of  the  rail  on  each  side,  thus  letting  the  tail  down. 
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The  Detroit  Railway  Company  laid  track  without  entirely 
removing  the  pavement  between  the  tracks.  This  was 
done  by  simply  cutting  a  trench  wide  enough  for  the  rails 
and  concrete  supporting  beams  and  for  the  tie-rods,  which 
were  used  to  hold  the  track  in  gage.    This  construction 


SAND  .DRYING  PLANT  AT  A  GRAVEL  PIT 

has  practically  gone  to  pieces  since  it  had  no  foundation 
in  common  with  the  pavement. 

In  regard  to  the  present  standard  concrete  stringer  con- 
struction with  metal  tics  to  hold  the  tracks  in  gage,  Mr. 
Kcnvin  docs  not  agree  with  the  popular  idea  among  track 


against  wood  lie  construction,  he  considers  to  be  iu  tavor 
01  the  concrete  ties. 

I' or  breaking  up  concrete  111  laying  new  tracks,  Mr.  Kisr- 
wui  has  devised  a  blunt  cutting  tool,  which  is  htted  on  the 
pile  driver  used  in  interurban  construction  and  repair  work. 
1  his  pile  driver  with  die  cutting  tool  w  ill  break  up  as  much 
concrete  in  a  day  as  a  gang  oi  twenty  men.  Il  is,  further- 
more, much  easier  to  keep  ai  work  than  track  labor,  be- 
cause breaking  up  concrete  seems  to  be  especially  dis- 
tasteful to  track  laborers,  and  it  is  difficult  to  find  men  who 
uill  stay  at  his  work.  Views  of  this  pile  driver  accompany 
this  article. 

In  some  cases  low  joints  have  been  raised  by  putting  in 
continuous  rail  joints,  and  it  is  desirable  to  surface  off  the 
joint  after  having  raised  it.  For  use  in  this  connection  and 
around  special  work  a  portable  emery  wheel  grinder  has 
been  built,  an  illustration  of  which  is  shown.  This  grinder 
is  mounted  on  a  three-wlueled  truck,  and  the  height  of  the 
emery  wheel  can  be  governed  at  will.  It  is  operated  by  a 
motor  connected  to  the  emery  wheel  by  a  flexible  shaft. 
The  motor  and  llexible  shaft  arc  not  shown  in  the  engrav- 
ing. The  w  heel  can  be  run  up  or  down  by  means  of  the 
worm  operated  by  the  crank  on  top.  The  end  of  the  flex- 
ible shaft  where  it  enters  the  grinder  is  supported  in  a 
bearing,  which  bearing  is  supported  by  a  link  hung  from  a 
counterbalance  lever  with  a  sliding  weight  which  can  be 
adjusted  to  just  take  the  weight  and  so  cause  a  minimum 
of  friction  in  the  emery  wheel  bearing  to  which  the  shaft 
is  attached. 

Track  tools  are  especially  liable  in  gel  lost  or  broken  or 
to  get  into  possession  of  track  men  other  than  those  to 
whom  thoy  were  originally  given  out.  All  tools  in  this  de- 
partment are  numbered  with  the  box  number  from  which 
they  came.  Each  foreman  has  his  box  and  is  responsible 
for  tools  tin  rein,  making  reports  oi'.te  each  month  as  to  the 


men  that  the  concrete  stringer  is  a  more  expensive  type  of 
construction  than  that  with  wood  tics  Wood  lies  require 
considerable  more  excavation  if  their  concrete  foundation 
is  carried  to  a  proper  depth  below  the  ties,  and  there  is  the 
further  possibility  of  wood  ties  rotting.  Even  considering 
the  durability  to  be  the  same,  which  it  i-  not.  the  first  cost 
fif  good  conrrcte  stringer  construction,  without  ties  as 


number  and  condition  of  tools  in  his  box.  One  track 
gang  cannot,  therefore,  take  tools  from  another  without 
evidence  of  that  fact  appearing  in  the  report,  and  the  neces- 
sity of  making  frequent  tool  reports  is  a  constant  reminder 
'.■  •  men  to  keep  track  of  all  tools  be'onging  in  the  box. 

A  sand-drying  plant  is  maintained  at  a  gravel  pit  near 
Farniington.    The  sand  dryer  is  built  somewhat  on  the 
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principle  of  a  grain  elevator.  Sand  is  dried  in  a  revolving 
cylinder  under  which  a  fire  is  built.  The  cylinder  is  slightly 
inclined,  so  that  the  sand  and  gravel  are  fed  in  at  one  end 
and  conic  out  at  the  other.  At  the  discharge  end  is  a 
screen  which  sepaiates  the  sand  from  the  gravel.  Sand  is 
taken  in  conveyers  to  a  bin  in  the  up|>er  part  of  the  build- 
ing, from  whence  it  is  drawn  on  to  cars  as  necessity  re- 
quires. Gravel  is  discharged  by  the  outlet  pipe,  seen  in  the 
accompanying  engraving.  This  gravel,  after  screening, 
yields  roofing  gravel  and  coarse  gravel,  the  income  from 


regular  manner.  In  the  sod  of  the  roadbed  T-rail 
laid,  while  at  the  paved  street  intersections  the  grooved 
rail  required  by  the  city  was  put  down.  The  transition 
from  grooved  T-rail  was  made  by  rast-v.eldcd  joints.  This 
has  permitted  the  use  of  T-rail  on  part  of  the  road,  has 
saved  the  cost  of  paving,  r.nd  has  kept  teams  from  driving 
on  the  track  to  a  certain  extent.  There  is,  however,  a 
tendency  for  the  ties  to  rot  under  '.he  sod,  and  the  grass 
plot  must  be  kept  cut  very  short  to  prevent  its  wiping 
grease  from  the  motors  atul  trucks.    The  frequent  transi- 
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which  is  sufficient  to  nearly  pay  the  expenses  of  operating 
the  sand-drying  plant. 

In  previous  years  coal  for  use  in  the  car  heaters  has 
been  hauled  by  wagons  to  the  various  car  houses  from 
coal  yards  cn  the  steam  railroads  at  a  cost  of  about  $13  per 
car.  At  the  Harper  Avenue  yards  of  the  company,  which 
are  located  at  the  Michigan  Central  Melt  Line,  a  very  com- 
plete storage  shed  will  be  built  for  the  storage  of  chestnut 
coal,  stove  coal,  cinders,  stone,  sail  and  cement  and  for 
the  easy  transfer  from  steam  to  electric  cars.  The  steam 
road  tracks  will  be  elevated  on  a  6J  ft.  bank,  from  which 
they  will  be  unloaded  into  a  storage  house  with  sloping 
floors.  This  storage  house  is  12  ft.  wide,  the  floor  having 
a  slope  of  6  ft.  2  ins.  On  the  opposite  f  ide  of  the  storage 
house  is  the  electric  railway  track,  placed  3  ft.  below  the 
level  of  the  ground.  As  seen  by  the  accompanying  draw- 
ing, the  material  can  be  unloaded  from  the  storage  house 
to  the  dump  car  by  simply  opening  slide  doors.  The  dump 
car  on  the  electric  road  will  have  a  slanting  bottom  that 
will  unload  itself,  and  to  compensate  for  the  consequent 
unevenness  of  the  load  on  the  two  sides  of  the  car,  the  car 
1k)x  will  be  mounted  slightly  to  one  side  of  the  renter. 

On  the  north  end  of  Woodward  Avenue  some  track  was 
laid  several  years  ago  with  a  lawn  between  tracks  as  a  sub- 
stitute for  asphalt  paving.  The  direct  is  wide,  and  since 
this  was  in  a  suburban  district  the  space  between  the  street 
railway  tracks  was  not  needed  for  driving  purposes,  hence 
the  experiment  was  tried  with  the  grass  plot.  At  street 
intersections  the  space  between  tracks  was  paved  in  the 


PLAN  OF  STOKAlih  SHEDS  AT  HARPER  AVENUE 

tion  from  T  to  grooved  rail  has  hardly  pioved  an  economy, 
and  the  use  of  the  same  section  of  rail  for  the  entire  dis- 
tance would  be  advisable  for  future  «ork  of  this  kind. 


Freight  Business  on  Detroit  Intcrurban  Roads 


The  freight  business  handled  by  electric  mtcrurban 
roads  around  Detroit  is  probably  the  greatest  of  that  done 
at  any  of  the  intcrurban  centers  of  the  United  States.  The 
freight  and  express  business,  as  carried  on  by  these  intcr- 
urban roads  in  competition  with  steam  roads  in  tne  vicinity 
of  Detroit,  has  brought  out  the  fad  very  iorcibly  that  the 
same  elements  which  have  gone  to  budd  up  a  successful 
electric  interurban  passenger  business  arc  the  elements 
which  must  be  depended  upon  for  the  success  of  the  intcr- 
urban freight  and  express  business.  One  of  the  great 
reasons  for  the  success  of  the  electric  interurban  passenger 
business  is  the  frequency  of  cars  as  compared  witll  trains  on 
-team  railroads.  The  lower  fares,  of  course,  have  also  had 
something  to  do  with  it.  It  has  been  found  that  the  ele- 
ment of  frequent  service  is  a  most  important  one  in  de- 
termining whether  shippers  sending  goods  from  Detroit 
to  nearby  towns  will  patronize  the  electric  road  in  prefer- 
ence to  the  steam  railways.  The  electric  road  offers  to  the 
shipper  practically  the  same  advantages  as  to  convenience 
and  quickness  of  transit  in  comparison  with  the  steam 
railways  for  short  distances  as  it  offers  to  the  passenger; 
that  is,  for  shipping  short  distances,  the  electric  road,  with 
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its  freight  cars  running  frequently  «.nd  at  dcfiuite  times, 
can  make  sure  of  the  delivery  of  goods  from  Detroit  to 
suburban  and  intcrurban  points  in  the  shortest  possible 
time.  Shipping  by  steam  road  for  such  short  distances 
involves  considerable  uncertainty  as  to  the  time  of  deliv- 
ery, and  it  frequently  happens  that  owing  to  the  iufrc- 
quency  of  the  steam  road  trains,  there  is  :i  long  interval  be- 
fore the  goods  delivered  at  the  Detroit  freight  houses  arc 
actually  shipped.  In  other  words,  strain  roads  are  built 
and  operated  mainly  for  through  buaiiuis,  both  passenger 
and  freight.  'I  heir  methods  are  not  such  as  cater  best  to 
the  small  local  traffic  of  either  passenger  or  freight  classifi- 
cation. The  strength  of  the  electric  lines  lies  in  their 
ability  to  deliver  goods  frequently  and  promptly  between 
city  and  .suburban  points.  The  frequency  of  express 
service  on  the  electric  roads  is  conducive  to  building  up  a 
small  shipment  business,  because  :t  makes  it  possible  for 
the  grocers  and  merchants  in  towns  several  miles  from  the 
city  to  order  goods  in  smaller  lots  and  more  frequently  than 
they  would  if  they  were  dependent  on  steam  railroad 
freight  service.  This  is  especially  true  01  perishable  goods. 
Of  course,  the  competition  is  bitter  at  points  where  both 
steam  and  electric  roads  have  freight  depots.  Meant  rail- 
roads having  seen  the  electric  intcrurbaus  take  their  local 
passenger  business  and  create  a  lot  imotl-  are  now  making  a 
hard  fight  to  retain  local  freight  business.  To  an  un- 
prejudiced observer  it  would  seem  that  in  the  course  of  a 
few  years  these  matters  would  adjust  themselves  into  their 
legitimate  places,  and  that  the  result  would  be  that  the 
local  business  for  short  and  frequent  service  would  be 
carried  on  by  the  electric  roads,  which  would  in  a  way  act 
as  feeders  for  the  through  business  of  the  steam  railroads. 
In  other  words,  there  is  a  place  for  each,  and  they  can  best 
work  in  harmony. 

The  following  facts  and  figures  give  an  idea  as  to  the 
extent  of  intcrurban  freight  business  around  Detroit.  On 
the  Rapid  Railway  system  freight  cars  leave  the  electric 
union  freight  depot  in  Detroit  three  times  per  Jay  to  dis- 
tribute freight  over  the  109  miles  of  track  which  consti- 
tutes the  Rapid  Railway  system.  The  accompanying  map 
is  of  the  entire  system,  while  the  small  map  shows  the 
extent  of  the  intcrurban  freight  service  and  also  indi- 
cates the  number  of  freight  cars  per  day  over  various 
portions  of  the  different  divisions.  On  the  Mint  Division 
of  the  Detroit  United  Railway  there  are  two  cars  per  day; 
on  the  I'ontiac  Division,  two  cars;  on  the  Orchard  I-ake 
Division,  two  cars;  on  the  Wyandotte  Division,  two  cars, 
and  on  the  Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson  Rail- 
way there  are  three  cars  per  day.  On  the  latter  line  the 
competition  with  the  steam  railroad  is  probably  the  most 
severe,  the  Michigan  Central  having  cut  its  rates  in  half 
between  Detroit  and  the  competitive  points  in  order  to 
meet  the  electric  competition.  The  electric  rates  remain 
the  same  as  the  rates  of  the  steam  railroad  before  the  re- 
duction was  made.  In  Ypsilanti  and  Ann  Arbor,  how- 
ever, the  electric  road  gives  a  free  delivery  for  ordinary 
freight.  The  methods  of  freight  handling  as  carried  on  by 
the  various  electric  railway  systems  arc  similar  to  those 
used  on  steam  roads. 

A.  R.  Fatterson.  joint  express  agent  in  the  Detroit 
freight  depot,  is  a  former  steam  road  freight  man.  The 
same  classification  nf  freight  that  is  used  on  steam  roads 
prevails  on  the  Detroit  United  Railway,  and  the  rates  are 


the  same  to  points  where  there  is  competition  with  the 
steam  railroads.  There  are  two  men  in  an  express  car 
crew.  In  addition  to  the  regular  express  business,  a  large 
milk  business  is  carried  on  in  connection  with  it.  There 
are  four  milk  routes.  On  the  Hint  Division  there  is  a 
milk  route  from  Rochester  and  intermediate  points  to 
Detroit,  27  miles.  On  the  I'ontiac  Division  milk  is  taken 
by  special  cars  from  I'ontiac  to  Detroit,  jH  miles,  and 
on  the  Rapid  Railway  system,  25  miles.  The  milk  car 
is  hauled  as  a  trailer  on  the  regular  express  cars,  and  a 
good  idea  of  the  business  can  be  obtained  from  the  accom- 
panying engravings.  On  the  Detroit  United  Railway  sys- 
tem the  number  of  cans  hauled  per  month  is  as  follows: 


Flint  Division   1.900 

I'ontiac  Division   6.000 

Orchard  Lake  Division   J.800 


Total   U/UO 


The  revenue  from  this  milk  business  Is  about  $1,850  per 
mouth.  The  rates  are  10  cents  per  can  for  distances  under 
30  miles,  and  cents  per  can  for  distances  OVC"  30  miles, 
hut  near  the  city  w  here  there  is  a  possibility  that  the  milk 
would  be  hauled  in  by  team  this  rate  has  to  be  reduced. 

Regular  freight  cars  are  substantially  built  and  oi  neat 
outside  appearance.  They  are  iron:  35  ft.  to  40  ft.  long, 
and  are  equipped  with  air  brakes.  Tools  for  handling 
freight  in  the  way  of  beef  hooks,  hay  hooks  and  skids,  are 
provided.  At  the  joint  express  depot  in  Detroit,  which  is 
at  the  corner  of  Fifth  and  Congress  Streets,  near  some  of 
the  steam  road  freight  depots,  the  companies  maintain  a 
joint  express  agent,  as  before  mentioned.  At  this  depot 
freight  is  received  from  the  wagons  on  one  side  and  deliv- 
ered to  cars  on  the  opposite  side.  Besides  the  road  track 
next  to  the  freight  platform  of  this  depot  there  :s  an  extra 
siding  for  temporary  storage  of  express  and  milk  cars. 
Xo  baggage  or  express  is  carried  on  passenger  cars.  Bag- 
gage is  checked,  but  is  carried  only  or.  express  cars,  and 
it  must  be  delivered  to  the  joint  express  depot  in  Detroit 
or  at  one  of  the  depots  along  the  line.  A  good  example 
of  a  rural  freight  depot  and  waiting  room,  that  of  Claw- 
son,  on  the  Flint  Division,  is  illustrated  in  the  group  on  the 
preceding  page.  The  companies  interested  in  the  joint  ex- 
press depot  in  Detroit  issue  a  card  something  larger  than 
an  office  calendar,  giving  an  alphabetical  list  of  towns 
leached  by  electric  express  and  the  time  at  which  express 
cars  leave  for  the  various  towns  enumerated.  Goods  must 
be  left  at  the  electric  depot  one  hour  before  leaving  time  of 
cars. 

Agents  arc  maintained  at  eighteen  points  on  the  De- 
troit United  Railway  system ;  at  ten  points  on  the  Rapid 
Railway  system,  and  at  twelve  points  on  the  Detroit. 
Ypsilanti.  Ann  Arbor  &  Jnckson  Rr.ilway. 

The  greater  part  of  the  express  and  freight  carried  on  the 
electric  roads  passes  through  the  Detroit  joint  electric 
depot,  but  a  small  per  cent  going  from  one  point  on  a  line 
to  another.  The  follow  ing  figures  showing  the  tonnage  of 
freipht  passing  to  or  from  the  Detroit  depot  will  give  a 
good  idea  of  the  volume  of  business  done: 


March.  IOOJ  Tons 

D..  Y..  A  A  k  J  Ry   0.14.071 

Detroit  United  Railway   MIMtf 

Rapid  Railway   1  ..153.504 

April.  nx)2 

D..  Y..  A.  A  &  J  Ry   JtWg 

Detroit  United  Railway   3.461.067 

R.pid  Railway   066.678 
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May,  19UJ  already  prevail.  A  charge  of  25  cents  each  for  trunks  under 

D.,  Y.,  A.  A.  &  J.  Ry                                            ,,066,358  .-_«,'  £  made 

Detroit  United  Railway                                             3.6807JO  '5°  1DS-  ,s  ma(le 

Rapid  Railway   1,049,167   

June,  igo2  Overhead  Construction  and  Electric  Power  Distribution 

£ '    •  VV  ?  My I  033J7J  oJ  the  Detroit  United  Railway  System 

Detroit  United  Railway   3.433.521   

Rapid  ^ Railway                                                     915.684  The  overhead  line  construction  on  the  interurban 

D,  V.'  A  A°~&J  Ry..                                         1  111828  *'nes  °^  lne  Detroit  United  Railway  is  decidedly  varied 

Detroit  United  Railway  3.677.63b  on  the  different  divisions,  because  oi  the  different  ideas  oi 

Rapid  Railway                                                         M&7JS  the  original  builders  of  these  lines.   The  illustrations  hcrc- 

The  freight  business  on  the  Detroit  United  Railway  and  with,  and  with  the  article  on  the  track  department,  else- 
Rapid  Railway  systems  is  under  the  charge  of  George  W.  where  in  this  issue,  from  photographs  taken  on  the  differ- 
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GENERATOR  LEADS  BETWEEN  STATIONS  A  AND  B 


Parker,  general  express  and  passenger  ngent,  who  is  ably 
assisted  by  A.  I".  Eastman,  traveling  express  agent,  who 
keeps  closely  in  touch  with  shippers  along  the  line. 

An  arrangement  has  recently  been  made  whereby  bag- 
gage can  be  checked  by  passengers  at  any  point  on  the 
Detroit  United  interurban  system,  to  the  railroad  depots 


MAP  SHOWING  DISTRIBUTION  OF  FREIGHT  CARS  ON  DETROIT 

RAILWAYS 

or  to  points  touched  by  lite  steamers  of  the  White  Star 
Line,  the  Detroit  &  Buffalo  Line  or  the  Detroit  &  Cleve- 
land Line.  This  is  by  an  arrangement  made  with  the  De- 
troit Omnibus  Line.  Passengers  must,  of  course,  pay  for 
the  cost  of  transfer  of  baggage  from  the  electric  depot  to 
the  depot  or  dock  desired.  Baggage  is  not  handled  free  on 
the  interurban  lines  because  of  the  low  rates  of  fare  which 


cnl  divisions,  illustrate  this  well.  However,  a  certain 
standard  type  of  overhead  construction  is  now  being  put 
in  wherever  new  work  is  called  for.  This  is  shown  in  the 
engraving  on  another  page,  giving  the  two  forms  adopted 
for  future  work,  one  with  a  supporting  brace  below 
the  bracket,  the  other  without.  A  truss  rod  is  used  in  both 
cases,  because  of  the  large  amount  of  support 
it  gives  with  a  small  weight  of  material.  The 
drawing  shows  the  bracket  fittings  of  the  Ohio 
Brass  Company.  The  tubing  is  1 j  ins.  and  the 
truss  rod  h  in.  Two  figure  8  trolley  wires  are 
used.  All  poles  are  numbered  with  miles  and 
tenths  of  miles  from  Detroit,  which  proves  a 
great  convenience  in  many  ways.  The  exact 
location  of  track  or  line  defects  can  be  re- 
ported by  motomicn,  and  it  saves  the  taking  of 
measurements  for  distances  in  planning  new 
work  or  making  tests  of  various  kinds. 

1NTEKLRBAN  POWER  DISTRIBUTION 

While  the  system  of  the  Detroit  United 
Railway,  taken  as  a  whole,  offers  splen- 
did opportunities  for  a  comprehensive  sys- 
tem of  alternating  current  high-tension  dis- 
tribution with  sub-stations  for  supplying 
and  interurban  lines,  no  such  comprehen- 
sive system  has  yet  been  begun,  since  it  is  but  re- 
cently that  the  four  interurban  divisions  were  brought 
under  the  same  ownership.  The  power  distribution  is 
therefore  by  a  somewhat  temporary  patchwork  of  direct 
current  and  alternating  current.  The  accompanying 
map  shows  the  present  arrangement  of  power  supply. 


Mm-I  lit  J.* 
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On  the  Orchard  Lake  division  running  to  Farmington, 
Xorthvillc  and  Orchard  Lake  the  power  distribution  is  all 
by  direct  current  with  lioostcrs  from  a  power  house  at 
l-'anuhigton  Junction,  t  >u  the  I'onttac  division  the  distri 
button  is  all  by  direct  current  from  a  power  Ihmisv  at  Kirm- 
ir.gham.  On  the  Flint  division,  running  from  Royal  Oak 
Junction  to  Rochester,  Romeo,  Lake  <  >ri«>ii  ami  Flint,  there 

is  a  direct-current  power  huttse,  at  Rochester,  which,  with 
the  aid  of  a  booster,  feeds  south  140  miles  towards  Detrwi 
as  far  as  Royal  <  >ak.  and  also  to  Romeo  and  toward  Like 
<  ,rion.  In  the  power  house  at  Rochester  there  is  an  in- 
verted rotary  converter  run  39  a  motor  from  the  direct 
current  bus-bars  of  the  station.  This  is  1  Stanley  machine 
nf  230-lrw  rated  capacity,  hut  is  being  run  rcgularU  to  jide 
over  present  emergencies  .11  t cx  ■ 
per  cent,  without  Romg  above 
its  heating  or  sparkLss  commit 
tation  limit.  This  converter 
gives  alternating  current  at  jfin 

Volls  three-phase  from  it-  col 
lector  rings.    This  \$  raised  In 
step-up  transformers  to  15.0:111 
volts,  and  transmitted  twrcr  two 
circuits   of   \'o.    4  tduminium 

cable  to  sub-stations  at  Oxford. 


jerked  into  step.  When  this  latter  occurs,  the  main  switch 
ir  entirety  closed,  connecting  the  converter  directly  to  the 


r 


SOME  SAMPLES  OF  OVERHEAD  CONSTRUCTION  , 

I J  miles  north,  and  Atlas,  30.4  miles  north.  The  rotarv 
converters  in  these  sub-stations  are  started  ontinarifr 
'if  the  voltage  on  the  trolley  lines  is  not 
lx-ing  lowered  by  the  presence  of  a  car 
drawing  current  between  the  power  house 
and  the  sub-station)  by  starting  them  as 
shunt  direct-current  motors  from  the  trol- 
ley line.  When  the  direct-current  voltage 
is  so  low  that  it  will  not  bring  the  rotary 
converter  up  to  synchronism  hy  this  means, 
the  rotary  is  run  up  tn  as  high  a  sliced  as 
the  direct  current  will  bring  ii.  and  the 
main  switch  throwing  it  onto  the  alternat- 
ing-current mains  is  partially  closed.  I>y 
the  auxiliary  contacts  on  this  switch  when 
it  is  partial!)  closed,  the  rotary  converter 
armature  is  connecter!  with  the  three- 
phase  bus-bars  through  an  inductance 
cnil  in  each  leg  of  the  circuit.  This  cuts  down  the 
current  to  a  permissible  amount  until  the  converter  is 


alternating-current  bus-bars,  1  >f 
course,  this  is  heroic  treatment  to 
gel  machines  into  step,  hut  n<>  evil 
results  seem  to  come  of  it.  An- 
otlv.r  method  of  starling  these  ro- 
tary converters,  ni  course,  would  Ijc 
to  weaken  the  fields  when  running 
aj  a  shunt  motor,  and  so  increase 
the  speed  Until  a  point  was  reached 
where  the  machine  would  synchron- 
ise. To  ,|o  this  more  field  resistance 
than  is  ordinarily  provided  would 
have  to  be  used  \  modification  of  this  plan  has  ben  suc- 
cessfiilly  tried,  though  not  regularly  used.  This  is  to  run 
the  niachiiv  up  In  the  highest  speed  possible  as  a  shunt  mo* 
lor,  cutting  in  as  much  field  resistance  as  possible,  and  ihen 
momentarily  opening  the  field  circuit  altogether,  letting  the 
machine  rim  on  the  residual  magnetism  in  the  fields.  Of 
course  wiih  a  field  so  greatly  weakened  the  motor  speeds 
up  rapidly  and  must  he  cut  out  01"  circuit  before  attaining  a 
dangerous  speed.  As  the  Speed  (alls,  the  switch  on  the 
alternating  current  side  can  be  dosed  as  the  point  of  syn- 
chronism is  reached.  As  before  nicnlioned.  the  high-ten- 
sion lines  are  of  ahuuiuuiu  \o.  .|.    These  two  aluminum 
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lines  are  of  stranded  conductor  on  1'rovo  type  glass  in- 
sulators made  by  the  I  lemingray  Glass  Company,  ot  Mini- 
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cie,  Intl.  KxjKTienccs  with  this  aluminum  litu-  when  first 
strung  have  demonstrated  the  inqiortance  of  educating  line- 
men whu  are  used  to  stringing  copper  to  the  itecessitj  of 
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The  intcrurban  line  to  Wyandotte  is  run  from  the  city 
power  houses  w  ith  the  aid  of  a  booster  and  a  280-amp.  hour 
storage  batter  at  Ecorse. 
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MAP  SHOWING  SYSTEM  OF  ELECTRIC  POWER  DISTRIBUTION 
UNITED  RAILWAY 

allowing  a  liberal  amount  of  contraction  in  cold  weather, 
as  aluminum  contracts  more  than  copjKT,  and  is  not  strong 
enough  10  stand  the  tension  that  Could  be  put  on  Copper. 

An  alternating  currenl  generator  lias  been  ordered  for 
the  Rochester  power  house,  which  will  do  away  with  the 
inverted  rotary. 


United  Railway  Company  is  all  by  direct 
current  from  two  power  houses,  located 
diagonally  across  the  street  from  each  other 
near  Rinpelle  Street  and  the  river  trout. 
One  of  these  power  houses  was  originally 
built  by  the  I>etroit  Citizens'  Street  Railway 
Company,  ami  is  called  Station  A.  The 
other  was  built  by  the  Detroit  Railway  Com- 
pany,  and  is  called  Station  15.  Since  the 
consolidation  the  operation  of  these  two 
power  houses  has  Ih  cii  combined  in  a  rather 
unusual  manner,  which,  as  it  affects  the  elec- 
trical distribution,  will  be  described  here. 
The  switchboard  for  both  power  houses  is 
all  combined  in  one  power  bouse,  ami  the 
two  power  houses  are  operated  electrically, 
just  as  if  they  wire  one,  although  the  en- 
gines ami  generators  arc  under  different 
roofs  with  a  street  intervening,  anil  nothing 
but  telephonic  means  of  quick  communica- 
tion between  them.  The  |x>silive  generator 
switcblMiard  leads  and  shunt  field  leads  in 
Station  1!  are  run  across  the  street  to  the 
other  power  bouse,  and  there  terminate  on 
regular  generator  panels.    Xo  sw  itches  are 

located  in  the  Station  B.  save  the  equalizing 

sw  itches  on  the  generators,  and  these  are  on 
tlx1  negative  side.  The  negative  leads  have 
no  switches,  but  are  connected  permanently 
to  the  negative  and  ground.  All  other 
switches  arc  in  Station  A.  The  average 
length  of  the  leads  from  the  Station  B 
generators  to  their  switchboard  panels  in  the 
other  power  house  is  alum!  600  ft.  The 
generator  leads  between  the  two  power 
houses  are  carried  on  poles  just  as  if  they 
were  feeders.  The  accompanying  engrav- 
ing shows  these  generator  leads  Itetwcen  the 
two  power  houses  at  the  right  side  of  the 
street,  and  also  the  feeders  leaving  Station 
A,  at  the  left  side  of  the  street.  Only  the 
positive  leads  are  brought  to  the  switch- 
yard in  any  case,  and  Consequently  all 
switching  is  on  the  positive  side.  The 
equalizing  sw  itches  being  on  the  machines, 
the  only  main  switch  needed  on  a  generator 
panel  is  a  positive  switch  and  circuit  breaker 
This  arrangement  has  worked  to  the  entire 
satisfaction  of  all  concerned.  Its  object,  of 
course,  is  to  simplify  switchboard  attend- 
ance, and  to  make  it  possible  to  run  all  the 
feeders  from  one  board.  This  makes  the  ope- 
ration of  the  two  power  houses  more  flexible,  makes  it  easy 
to  shut  down  either  one  of  the  power  bouses  at  night,  and 
I  radical  I  v  makes  one  power  house  of  them,  as  far  as  carry- 
ing the  load  is  concerned.  The  number  and  capacity  of  the 
generators  in  operation  can  be  adjusted  to  the  load  so  as  to 
give  the  generators  a  more  economical  load  with  this  ar- 
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rangemcnt  than  if  they  were  supplying  different  sets  of 
feeders. 

Another  feature  of  interest  about  the  switchboard  is 
the  use  of  three  sets  of  bus  bars,  which  makes  it  possible  to 
run  feeders  on  any  one  of  three  different  voltages.  The 
diagram  below  shows  the  arrangement.    Two  sets  of 
bus-bars  are  run  the  entire  length  of  the  feeder  board. 
V  third  bus  bar  runs  part  of  the  length  of  the  feeder  board. 
I'art  of  the  feeders  can  be  connected  onto  either  the  high  or 
low  bus-bars,  and  part  can  Ik-  thrown  onto  the  low  or  me- 
dium bus-bars.    Each  feeder  has  a  double  throw  single-pole 
switch  for  connecting  to  either  set  of  bus-bars.    There  is 
a  paralleling  switch  between  the  medium  and  high  voltage 
bus,  s<i  that  these  can  be 
thrown     together.  The 
voltage  of  the  highest  bus 
is  alxuit  625,  that  of  the 
medium  575,  and  that  of 
the    lowest    550  when 
operated  independently. 
Generators  1,  2,  3  and  4, 
which  are  located  in  Sta- 
tion A  (the  one  in  which 
the    switchlHiard    is  lo- 
cated)   arc   arranged  to 
connect    with    the  low- 
voltage  bus-ltars  as  shown. 
Generators  5.  <>,  7  ami  8 

in  Station  11,  across  the  street,  have  their 
switches  arranged  to  connect  the  medium  or  575-volt  bus. 
Generator  9  in  Station  15  has  on  its  switchboard  panel  two 
single-pole  single-throw  main  switches,  by  which  it  can  be 
connected  to  either  the  medium  bus  in  parallel  w  ith  5,  <t,  7 
and  8.  or.  on  the  high-voltage  bus-bars,  by  itself  as  a  625- 
volt  machine.  A  new  generator  now  going  in  w  ill  be  con- 
nected as  No.  0  now  is.  When  the  two  switches  on  the 
panel  of  No.  9  are  closed  the  effect  is  that  of  throwing  the 
medium  and  high  voltage  bus  bars  in  parallel,  just  as  -f  the 
paralleling  switch  between  the  two  were  closed,  and,  in 
fact,  both  the  paralleling  switch  and  the  two  generator 
switches  are  usually  closed  when  these  busses  are  to  be  run 
111  parallel.  The  625-volt  bus  is  run  separately  when  the  load 
is  heavy  on  outlying  trolley  sections.    When  there  is  not 


feeders  leaving  this  board,  22  are  arranged  for  connection 
to  the  high  and  medium  bus-bars,  and  10  can  be  connected 


STANDARD   OVERHEAD  CONSTRUCTION 
WITH  BOTTOM  BRACE 


OF  SWITCHBOARD  FOR  THE  TWO  DETROIT  DIRECT  CURRENT  POWER  STATIONS 
OPERATED  AS  ONE 


such  a  load,  and  for  purposes  of  economical  loading  of  ma- 
chines, it  is  desirable  to  run  the  high  and  medium  voltage 
bus  bars  in  parallel,  they  are  so  connected.    Out  of  32 


STANDARD  INTERURBAN  OVERHEAD 
CONSTRUCTION 


to  the  low  or  medium  bus.  One  matter  which  influenced  the 
arrangement  of  the  switchboard  as  it  exists  at  present  was 
the  fact  that  the  generators  1  to  8  cannot  be  raised  as  high 
as  625  volts.  With  the  present  arrangement  they  can  be 
run  on  the  shorter  feeders,  while  generator  9,  in  power 
bouse  15.  supplies  the  feeders  requiring  the  higher  voltages, 
when  a  higher  voltage  is  necessary. 

In  connection   with  this  coin- 

  pany's  direct-current  distribution 

in  the  city  of  Detroit,  two  sets  of 
storage  batteries  are  employed  and 
cm  the  Wyandotte  &  Trenton  in- 
tcrurlan  line,  which  is  fed  b\ 
direct  current  and  boosters  from 
these  city  power  houses,  there  is 
also  a  storage  hattery.  One  of 
these  city  batteries  is  located  at 
Station  A,  and  the  other  in  the 
northern  central  part  of  the  city. 
A  map  of  the  street  railway  lines 
of  the  city  is  shown  herewith,  giv- 
ing the  locations  of  power  houses 
and  the  storage-battery  station 
with  reference  to  the  system.  The 
feeder  lines  along  each  trolley  line  are  omitted  for 
the  sake  of  clearness,  but  they  parallel  practically 
everv  trolley  line,  and  in  addition  a  special  feeder  pole 
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line  runs  directly  north  from  the  power  house,  sup- 
plying a  number  of  intersecting  streets,  and  also  con- 
necting with  a  feeder  along  Forest  Avenue,  which  acts 
as  an  equalizer  between  lines  which  it  intersects.  The  stor- 
age lottery  is  located  near  Forest  Avenue  and  '1  hird  Sireet, 
and  equalizing  feeders  are  run  east  and  west  on  that  avenue, 
connecting  to  the  regular  feeders  at  intersecting  streets 
through  Westinghouse  "Type-  A"  circuit  breakers  located 
in  ltoxcs  on  the  poles.  In  shunt  around  each  circuit  breaker 
is  I  series  of  five  incandescent  lamps,  one  of  which  is  put 
in  a  Dayton  Manufacturing  Company's  signal  lamp  box 


switches  between  the  interurban  and  city  lines  are  closed 
to  supply  the  interurban  car  houses  with  light  and  power 
for  shunting  cars. 

The  overhead  emergency  wagons  used  in  Detroit  differ 
in  several  respects  from  those  kept  by  most  city  roads.  They 
arc  pulled  by  one  horse,  and  consequently  are  made  light, 
with  a  ladder  instead  of  a  tower.  The  chief  novelty,  how- 
ever, is  in  having  the  lower  part  enclosed.  This  closed 
top  is  simply  the  strong  frame  for  supporting  the  ladder 
covered  with  canvas  as  a  delivery  wagon  top. 

In  the  emergency  houses  at  St.  Antoine  Street,  near 
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on  top  of  the  circuit  breaker  box  to  protect  it  from  injury. 
When  the  lamps  are  lighted,  the  employee*  have  a  sign  in 
the  signal  lamp  that  the  circuit  breaker  is  o|>cn.  W  hen  the 
circuit  breaker  is  closed,  of  course  the  lamps  are  out.  A 
lever  at  the  .tide  of  the  circuit  breaker  box  makes  it  possible 
for  emplovecs  to  close  the  circuit  breaker  as  soon  as  the 
trouble  has  been  cleared  from  the  line.  These  circuit 
breakers  are  necessary  to  make  possible  the  disconnection 
of  any  section  from  the  equalizing  feeders  and  storage 
battery.  The  use  of  automatic  circuit  breakers  outside  of 
power  houses,  sub-stations  and  cars,  where  someone  is 
constantly  in  attendance,  is  by  no  means  common,  nor  has 
it,  as  a  rule,  la-en  found  satisfactory  in  most  cases  where  it 
has  Ik'cii  tried.  Under  the  particular  conditions  here,  how  - 
ever, the  plan  works  well.  The  type  of  circuit  breaker  em- 
ployed is  simple  and  requires  little  attention,  and  the  closing 
of  these  equalizing  circuit  breakers  is  not  absolutely  mces- 
sary  to  the  operation  of  cars,  since  the  direct  feeders  from 
the  power  hntiMa  can  supply  the  lines  until  such  lime  as 
these  circuit  breakers  may  be  closed. 

After  cars  cease  operation  at  night  on  the  interurban 
lines  the  interurban  power  houses  are  shut  down,  and 


Jefferson  Avenue,  four  one-horse  emergency  wagons  are 
kept  in  readiness  at  all  times.  Two  of  these  are  overhead 
line  wagons  of  the  type  just  described  and  shown  in  the 
accompanying  engraving,  one  is  a  wreck  wagon  with  tools 
for  derailed  cars  and  broken  down  wagons,  and  one  is  a 
wagon  loaded  with  hose  juniors  for  fires. 

The  work  outlined  in  this  article  is  under  the  charge  of 
F.  J.  Burdick.  assistant  su|>crinlendcnt  of  motive  power. 


The  Organization  of  the  Detroit  United  Railway 


The  scheme  of  organization  and  relation  of  departments 
of  the  Detroit  United  Railway  Company  is  shown  by  the 
accompanying  diagram.  In  some  cases  the  titles  are 
rather  misleading,  because  they  are  an  inheritance  from  a 
former  different  arrangement  of  departments.  As  on 
every  well-managed  electric  railway  >ystcm  the  plan  of 
organization  and  assignment  of  duties  'o  different  depart- 
ment) has  been  made  in  accordance  with  the  talent  most 
available  to  carry  on  the  work  of  the  company. 

Legal  and  financial  departments  report  direct  to  the 
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president  and  general  manage  All  oilier  officers  report 
to  the  general  superintendent,  who  in  turn  reports  to  the 
president. 

The  offices  of  assistant  secretary  and  purchasing  agent 
are  combined  in  one  man.  The  superintendent  of  tracks 
has  charge  of  all  construction  and  maintenance  of  way, 
both  on  city  and  internrba&i  lines.  The  general  express 
and  passenger  agent  looks  after  the  handling  and  building 
up  of  the  freight  business.  The  assistant  general  pas- 
senger agent  has  charge  of  all  matters  relating  to  tickets, 
rates  of  intcrurhnn  fare  and  promotion  'jf  both  regular  and 
excursion  passenger  traffic.  The  division  superintendents 
have  supervision  of  the  nintorinen  and  conductors  and  car 


In  1895  there  was  constructed  in  Detroit  a  system  ui 
street  railway  lines,  which  under  the  terms  of  the  fran- 
chises granted  must  carry  a  passenger  for  a  5-cent  cash 
fare,  or  a  ticket  costing  jj  cents  (8  for  25  cents  t  between 
the  hours  of  5  a.  in.  and  8  p.  ni.  Between  8  p.  m.  and  5 
a.  m.  the  fare  was  to  Ik-  5  cents  cash,  or  a  ticket  costing 
4}  cents  (6  for  .25  cents  I  with  universal  transfers  over 
the  system  for  one  fare. 

This  system,  built  under  the  foregoing  franchise  terms, 
was  the  property  of  the  Detroit  Railway  Company,  This 
will  be  designated  hereafter  in  this  article  as  the  low-fare 
line,  and  constitutes  what  is  popularly  known  as  the  "3-ccnt 
fare"  road.    Previous  to  the  building  <>f  this  system  the 
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service  on  each  division.  The  superintendent  of  motive 
power  is  responsible  for  the  operation  of  all  power  houses, 
the  maintenance  of  rolling  stock  and  the  repair  shops.  The 
assistant  superintendent  of  motive  power,  who  is  practi- 
cal!) the  electrical  engineer  of  the  company,  has  charge  of 
all  line  construction  and  repairs,  plans  .ill  electrical  work, 
supervises  all  electrical  testing  and  advises  with  the  super- 
intendent of  motive  (tower  in  power  hoUM'  electrical  work. 
The  duties  of  the  other  officers  are  evident  from  their  titles. 

Three-Cent  Fires  in  Detroit 

As  it  has  been  an  impression  on  the  part  of  the  until- 
formed  in  various  parts  of  the  Coiled  State.-.,  that  a  number 
•  i(  street  railway  lines  in  Detroit  are  profitably  operated 
with  a  .vcettt  fare,  in  place  of  tlic  usual  5-reni  fare,  and  as 
arguments  based  on  this  erroneous  impression  are 
sometimes  advanced  when  street  railway  legislation  is 
pending  in  other  cities,  a  statement  of  the  true  stale  of 
affairs  in  Detroit  will  be  in  order.  There  is  no  street  rail- 
wax  coinpanv  which  ever  carried  passengers  in  Detroit  for 
.\  cents,  and  there  is  nothing  in  the  experience  a  I  I  Mroit  to 
indicate  that  a  cash  fare  of  j  cents  could  ever  he  made  the 
basis  of  successful  street  railway  operation. 


Detroit  Citizens'  Street  Railway  Company,  which  was 
tin;  principal  company  in  the  field,  and  the  Detroit,  lort 
W  aync  &  Belle  Isle  Railway  Company  were  carrying 
passengers  on  a  5-cent  cash  fare  basis,  with  six-for-a-i|uar- 
ter  tickets,  hut  were  required  by  their  franchise  to  honor 
eight-for-a-i|uarter  "workingiucn's  tickets,"  as  they  were 
called,  bet  ween  5  130  a.m.  and  7  a.m. ami  5:15  p.  m.  and  6:15 
p.  m.  The  Detroit  Railway  Company  owning  the  low-fart 
lines  was  operated  as  an  independent  concern  f  >r  aliout  two 
years,  after  which  it  fell  into  the  hands  of  the  stockholders 
of  the  Detroit  Citizens'  Street  Railway  Company  and  De- 
troit. I'cmi  Wayne  <t  Relic  Isle  Railway  Company.  Since 
then  all  the  roads  have  been  practical!)  operated  as  one. 
although  actual  consolidation  into  the  one  companv,  the 
Detroit  I  nited  Railway  Company,  was  not  effected  until 
early  in  ttjot.  All  the  lines  are.  of  course,  operated  in 
compliance  with  the  terms  of  the  franchises  under  which 
they  were  built.  The  six-for  a-»piarier  tickets  were  dis- 
continued on  the  5-ccnl  lines  in  lS«>K,  after  the  consolida- 
tion of  management. 

As  the  present  management  has  never  been  able  to  gel 
an  accurate  statement  >>f  the  operating  expenses  of  the 
Detroit  Railway  under  its  original  owners,  il  is  impossible 
to  say  how  long  the  system  could  have  been  operated  inde- 
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prudently,  before  requiring  a  receiver,  but  enough  is  known 
from  present  conditions  to  make  sure  that  it  coukl  not 
liavc  Ixvn  for  long,  The  incr n'*'ir  °f  die  'Wl>  systems  has 
made  the  profits  of  the  combined  lines  average  up  fairly 
well  by  making  the  earnings  of  the  5-Cerlt  lines  supply 
tile  deficit  on  lite  cheaper  lines,  and  by  making  possible 
greater  economics  in  o|K-ration  through  the  elimination  of 
<.nc  set  of  operating  officers  and  assistants,  ns  well  as  in 
numerous  oilier  small  ways. 

In  the  year  IQQI  the  average  fare  received  per  pa-s.-ngcr 


advocates  of  3-ce.nl  fares  is  that  the>  increase  traffic  and 
across  receipts  enough  to  compensate  for  the  lower  revenue 
per  passenger.  This  is  disproved  by  the  results  ill  Detroit 
just  stated,  since  both  lines  serve  almost  identically  the 
same  territory.  Great  care  is  exercised  by  the  manage- 
ment to  maintain  the  car  service  as  fully  Up  to  the  traffic 
demands  on  the  low  fare  line  as  on  the  high,  to  avoid  any 
appearance  of  attempting  to  force  the  public  to  use  the 
higher  fare  lines.  The  lower  fare  line  is  Under  some  in- 
herent disadvantages  as  to  routes,  because  it  was  built  after 


VII'W  ON   ONfc  ()!•  UhTKOll  S  WIDh   RESIDENTIAL  bT KELTS 


on  the  city  lines  of  the  Detroit  Untied  Railway,  inclu ding 
both  the  high  ami  low  fare  line-,  bill  not  including  int>T;ir- 
ban  lino,  was  S0.114J5.  The  average  fare  per  passenger 
>.ii  the  low  fare  line  was  about  $0.0361*  1  if  all  the  passen- 
gers carried  in  the  city,  33  per  cent  were  carried  on  eight - 
for -a  (punter  tickets.  Twenty  per  cent  of  all  the  passen- 
ger* carried  in  ibe  cil\  were  carried  011  the  low-fare  line, 
ami  13  per  cent  xsere  carried  on  workingnieu's  cight-for-a- 
I |llarlrr  ticket-,  between  5  ;JM  a.  ill.  and  7  a.  111.  and  5  1 5  p.  ill. 
Dlid  (illj  p.  m  on  the  5-ccut  lines.  The  mileage  of  the  low  - 
fan-  line  is  57.0.  ami  that  of  Ibe  high-fare  lines  is  l-foo.  so 
that  the  low-fare  line  lias  not  only  failed  lu  attract  by- 
virtue  of  ibe  low  fares  a  larger  proportionate  >hare  of  the 
ImsilKHs  in  dollar-  and  cents  than  the  high-fare  lines,  but 
has  failed  even  lo  cam  a-  many  passenger-  in  proportion 
|»  mileage  of  track  ai  a  low  rale  as  the  high- fare  lines  have 
al  5-ceiit  rates.  <  if  course  all  the  passengers  carried  011 
ibe  low-fare  line  do  not  gel  tin-  low  rate  since  the  cash  fare 
is  5  cents  and  trans  it*  to  5-ccnt  lines  are  given  only  upon 
payment  of  a  5-ccnt  fare.  Rul  this  does  nol  alter  the  fact 
that  the  ji-cenl  faics  taken  on  the  low-fare  line,  arc  only 
jo  per  cent  of  the  1olal.  while  tbe  niileage  is  30  jiff  cent  of 
the  total. 

The  usual  argument  made  for  financial  justification  by 


all  the  wide-t  streets  and  most  direct  routes  were  occupied. 

Front  the  foregoing  figures  it  is  evident  that  the  cight- 
for-a-i|iiarier  ticket  docs  not  appeal  strongly  enough  to  the 
piKketbuoV  of  the  majority  of  the  people  so  thai  they  will 
lake  the  trouble  lo  lake  advantage  of  it. 

Prior  to  August.  itt>X.  as  stated,  there  was  a  universal 
voluntary  six- lor -a  ipiarier  ticket  on  the  high-fare  lines. 
The  average  fare  per  passenger  on  all  the  city  lines  was 
.•fo.0404.  The  si\-ior-a-i|iiartcr  tickets  were  then  abolished 
op  the  high-fare  lines,  which  had  the  result  of  bringing  the 
average  fare  on  all  city  lines  up  to  $0  04.2!;.  although  sonic 
had  urged  that  this  move  would  decrease  llie  average  tare 
by  driving  |>assengcrs  to  the  cheaper  lines  or  to  walking. 

From  the  maps  in  Ibis  issue  it  will  be  seen  that  Delroil 
has  a  number  of  broad  thoroughfares  radial  ing  directly  from 
the  business  part  of  the  cily  lo  the  outskirts.  These  streets 
were  occupied  by  5-cent  fare  lines,  w  ith  cight-for-a-minrtcr 
workingnien's  tickets  morning  and  evening,  long  before  the 
I.  w-fare  line  came  into  the  field.  When  the  low -fare  line 
was  built  it  had  to  take  more  indirect  routes  ami  narrower 
-•reels,  but  they  reached  nearly  every  portion  of  the  city 
served  by  the  5-cent  line.-,  ami  hence  the  greater  portion 
of  the  people  of  Detroit  have  hut  |o  choose  between  the  two. 

In  icjoi  the  Detroit  I'nilcd  Railway  operaicd  for  alwnt 
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54  per  cent  of  the  gross  receipts.  The  gross  receipts  on  the 
city  lines  averaged  $0.0425  per  passenger,  so  that  operating 
expenses,  exclusive  of  fixed  charges  and  sinking  fund,  to 
retire  the  1>onds  at  the  expiration  of  franchises,  were 
$0.02.29  l>er  passenger.  It  does  not  require  elal>oratc  argu- 
ment to  demonstrate  that  with  a  fare  averaging  $0,036  on 
lite  low-fare  lines,  and  operating  expenses  $0.0220,  per  pas- 
senger, the  remaining  $0.0131  will  not  begin  to  pay  interest 
on  the  investment  and  sinking  fund,  which  sums,  on  the 


The  General  Passenger  Department  of  the  Detroit 
United  Railway  System 


llefore  discussing  the  work  of  the  general  passenger  de- 
partment of  the  Detroit  United  Railway,  it  will  he  in  order 
to  explain  the  conditions  which  make  necessary  the  estab- 
lishment of  Mich  a  department  on  the  part  of  this  company. 
The  company  owns,  not  only  all  the  city  lines  of  Detroit 
Imt  owns  or  controls  301  miles  of  itiicnirhan  lines.  On 
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majority  of  large  street  railway  systems  of  to-day,  amount 
to  from  $0,015  $0,025  lK'r  passenger.  In  this  connection 
it  should  he  borne  in  mind  that  the  average  receipts  |kt 
passenger  on  the  low-fare  line  would  lie  lower  than  $0,030 
but  for  the  fact  that  in  order  to  obtain  transfers  to  5-ccitt 
lines  a  5-cent  fare  is  often  paid  nil  the  low -fare  line.  How- 
ever, it  is  not  within  the  province  of  tlris  article  to  speculate 
on  what  would  lie  the  case  if  the  conditions  were  different 
Its  purpose  is  rather  to  set  forth  a  few  facts  and  figures  on 
i  x|M  riences  w  ith  low  fares  in  the  city  of  Detroit. 

From  the  foregoing  the  following  conclusions  can  he 
reached. : 

1.  The  greater  part  of  the  street  car-riding  public  cares 
very  little  for  saving  fare-,  as  is  shown  by  the  small  per- 
centage taking  advantage  of  tin-  privilege. 

2.  The  slight  difference  in  directness  of  the  routes  and 
t lie  necessity  of  purchasing  tickets  to  obtain  low  fares,  are 
sufficient  to  counteract  much  of  the  advantage  of  the  low 
fare  in  the  public  mind,  and  the  public  seeks  the  con- 
venience of  the  moment  and  saving  of  time  rather  than  a 
saving  of  1  J  cents  in  ear  fare. 

3.  The  low  fares  carry  so  little  weight  with  patrons 
that  there  is  no  increase  of  riding  due  to  the  reduction  of 
fares  below  5  cents:  hence  there  is  nothing  in  the  argu- 
ment that  an  increase  in  pas-enters  carried  will  follow  re- 
1  tact  inn  of  fares  below  5  cents. 

4.  It  costs  as  much  to  carry  the  passenger  who  pays  3! 
cents  as  the  one  who  pays  5  cents,  and  the  deficit  which 
would  occur  in  the  former  case  is  only  made  up  by  the 
fact  that  on  the  entire  city  system  the  number  of  5-1-ent 
passenpers  brine*  the  average  receipts  up  to  ,*n.o425  per 
passencer. 

5.  There  is  always  ri  happy  medium.  If  passenger* 
were  charged  $1  per  ride  the  income,  cross  or  net.  would 
not  he  a<  <rrea1  on  street  railwavs  as  it  is  now  iti  \iiut!c;i. 
The  nickel  seems  to  he  the  happy  medium. 


the  inieturban  lines  there  is  as  much  necessity  for  a  pas- 
senger department  to  take  care  of  the  matter  of  tickets, 
rates,  promotion  of  traffic  and  excursion  business  as  there 
would  be  on  any  steam  mail.  Furthermore,  as  regards  the 
city  lines,  Detroit  has  a  class  of  business  which  is  but  little 
considered  in  many  cities,  but  which  is  a  very  important 
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one  in  Dclioil,  namely,  that  coining  from  summer  visitors 
and  excursionists,  who  ate  in  the  city  but  a  short  time,  and 
would  naturally  wish  to  see  as  much  of  the  cit\  as  possible 
in  that  time.  There  is  probably  no  city  in  the  United 
States  which  has  as  many  excursions  and  conventions 
visiting  it  during  the  Slimmer  months  as  Detroit. 

Several  factors  have  combined  to  produce  this  state  of 
affairs.  Detroit  is  in  itself  an  attractive  city,  and  as  it  is 
located  at  a  central  point  on  the  -vstcm  of  Great  Lakes,  all 
the  traffic  <>f  the  threat  Lakes  |pa**e»  up  and  down  the 
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Detroit  River,  and  all  passenger  boats  stop  at  Detroit. 
Excursion  steamers  rim  daily  from  Detroit  to  many  |« >itits 
on  Lake  Krie  and  l  ake  Huron,  the  excursion  business 
from  Toledo  and  Cleveland  being  especially  large.  Thus, 
while  the  Detroit  United  Railway  is  forced,  in  a  measure, 
to  divide  its  pleasure  traffic  with  the  various  steamboat 
lines,  those  very  steamboat  lines  also  bring  it  a  large  num- 
ber of  out-of-town  visitnrs.  who  are  among  its  best  patrons, 
provided  the  business  is  properly  looked  after.  This  work 
comes  under  the  supervision  of  John  H.  Fry,  assistant  gen- 
eral passenger  agent,  who  has  recently  been  giving  special 

DETROIT  UNITED  WEEKLY. 


Vol.  I 


THURSDAY.  JULY  17.  190J 


No  4 


Knowledge  with  the  general  public  of  how  the  electric 
railways  and  the  boats  unite  during  the  summer  in  rendering 
an  ideal  service  to  those  traveling  during  that  period,  is  in  the 
nature  of  valuable  information-  If  for  any  reason  it  is  incon- 
venient to  visit  the  Flat*  at  the  time  you  can  reach  them  by 
boat,  a  trolley  car  will  land  you  there,  the  time  that  you  have 
to  enjoy  that  delightful  resort  before  taking  a  down  boat  de- 
pending upon  the  time  you  can  take  the  car.  The  same  is  true 
of  all  points  on  the  American  shore  between  Detroit  and  Port 
Huron,  as  it  is  as  to  Grossc  He,  Trenton  and  such  other 
points  as  the  boats  touch  down  the  river. 

To  those  living  out  of  the  city,  to  whom  the  suburban 
lines  are  available,  the  advantages  are  exceptional.  For  in- 
stance,  and  just  by  way  of  illustration,  a  party  may  run  in 
from  Flint  over  the  electric  road  in  the  morning,  see  the 
prettiest  parts  and  chief  points  of  interest  in  Detroit  on  the 
Yolandc,  board  one  of  the  magnificent  liners  for  Buffalo  at 
4  p.  m-,  reach  that  city  at  7  a.  m.  the  next  day,  take  a  trolley 
ride  to  the  Falls,  see  alt  that  is  most  imposing  and  beautiful 
at  Niagara,  having  ample  time  and  opportunity,  return  to  the 
boat  in  the  afternoon  and  be  back  in  Detroit  the  next  morn- 
ing. This  is  a  particularly  attractive  outing,  to  be  commenced 
on  Saturday  morning  and  to  end  with  the  return  home  on  the 
Monday  following.  The  same  opportunity  and  scores  of  oth- 
ers that  cannot  be  mentioned  in  so  brief  an  article  are  open  to 
all  within  the  large  territory  tributary  to  this  service 


He— They  tell  me  that  your  friend  Madge  is 
with  the  b«t  families  in  Detroit. 
She— Yes— by  telephone. 


The  Bible  Conference  will  open  at  Lake  Orion  July 
nd  continue  until  July  29th.  The  big 
ou  to  the  door*  of  the  meeting  hall. 


tages  of  the  Detroit  United  cars  tor  sightseeing  by  some 
particular  excursion. 

In  the  way  of  more  permanent  and  expensive  literature 
there  is  one  pamphlet  entitled  "Detroit.  1002,"  of  sixty- 
lour  pages,  well  illustrated,  with  half-tone  engravings, 
artistically  grouped,  several  to  each  page.  These  engrav- 
ings are  from  photographs  taken  of  various  attractive  s|w»ts 
around  the  city  of  Detroit.  Eighteen  pages  are  devoted 
lo  Detroit;  the  balance  of  the  Imok  to  points  around  De- 
troit, timetables,  rates  and  advertisement  of  steamlioat 
lines.   The  idea  « if  this  book  was  primarily  to  call  atten- 
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Tbli  time  tstils  !•  subject  to  ensnare  without 
SUBURB A*  KAII.W  AW  DETROIT  VKI1 
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If  a  trolley  meets  an  auto  going  to  the  Fait, 

There's  the  trolley,  wherc's  the  auto? 
Echo  answers  "Where  V— Cleveland  Plain  Dealer 


settee, 

ITKD  RAILWAY, 

lOp-rnt-e  nil  Detroit  City  Uni»  l  Time  Tables--Sut>urt»u  Una.  Cars 
ruo  on  Detroit  local  tlm*. 

Wxandoltr  III vl.lt...  For  TTeotoa  hair  hourly,  <  44  a  m.  to 
W  IS.  p.  m.  and  It . Jj  p  m.  »"lret  oar  one  hour  Utter  on  Sundays 

•  ■•>ni  la i-   Oon.-FDr  t'ontlso  4  a.  en  ,  7  a.  ro.  and  halt  hourly 

until  T  p.  m.  Hourly  until  II  p.  ro.  First  ear  one  hour  later  ou  8un- 

lan 

tlreaard  Lakr  Division.— For  Northvllls,  Orchard  Lake  end 
Poniisr.  hourly,  from  4  a,  ui.  until  11  p.  a.  First  car  ooa  hour  later  on 

■endure. 

Film  Division. -For  Rochester  anil  Borneo  at  4  a.  as  ,  and  every 

hour  tfti-r«afl*r  until  11  p  m  For  Orion,  Oxford  and  runt,  every  hour 
from  4  s  m  to  4  p.  m. ;  also  (or  Orion  and  Oxford,  at  10  and  II  p.  m. 
Care  on  Wyandotte  division  start  fro  nCadlllae  fe^uare  and  all  other 
cars  from  corner  Woodward  and  Jefferson  avenues.  Last  car  on  all 
iiiburnan  lines  leaving  Detroit  wait  (or  the  theaters.  Waiting*  room,  70 
Voodward  avenoc. 

Knpld  Railway  II  yet  em.-  For  Port  Huron  hourly,  T  s,  m_  to 
For  Mt  Clemen,  hair  hourly.  1  a.  m.  nlj.  m„  and  hourly 
p.  m.  For  Mt.  Clemefli  via  Shore  Una,  hourly.  <:»  a   m  to 
in,  and  11  p  m.  Waltlruj  room,  ?0  Woodward  avsnus.  AU  oars 
start  front  Mlchlcsa  Central  depot. 

Detroit.  Vpellsull  Ann  Arbor  A  Jackson  Rr.-l£tandar1 
tlins.)— Throuati  cars  Detratt  u>  Jacseon  hourly  from  4:90  A.  m.  until  1:00 
P.  as  For  Ana  Arbor  half  sourly  from  4:00  a.  at.  until  10:41  o.  m.  First 
car  one  hour  later  on  nundsya 

PLEASE  NOTICE  THIS. 
Ttic  yellows,  greens  and  reds,  which  since  the  installation 
of  the  service  have  been  used  to  distinguish  the  suburban  cars, 
will  soon  be  disposed  of.  Soon  there  will  be  only  one  color 
for  these  cars  that  rush  you  past  farm  houses  and  quiet  lake* 
and  sylvan  scenes.  All  our  suburban  cars  will  be  but  one 
color,  and  that  a  wine-maroon.  The  colors  of  Joseph's  coat 
were  all  right  for  a  while  when  the  suburban  service  was  new 
and  the  people  were  yet  unfamiliar  with  our  out-goings  and 
in-comings.  But  now  we  are  all  pretty  well  accustomed  to  it, 
the  lines,  the  routes  and  the  time-tables.  We  not  only  know 
now  where  we  want  to  go,  but  we  know  on  what  corner  to 
take  the  Big  Cars  and  the  times  of  the  leaving. 

After  this,  you  must  look  for  the  sign  on  the  lower 
right  hand  side  of  the  front  vestibule,  which  will  be 
absolutely  unmistakable.  It  will  by  day  be  large  and 
black,  and  unequivocable.  By  night  it  will  be  illuminated. 
Even  in  the  heart  of  the  city,  where  these  Big  Cars  cross  and 
intersect  one  another's  lines  and  leave  on  about  the  same  min- 
ute, there  can  be  no  confusion — no  mistaking  colors,  no  futile 
attempts  to  convince  the  conductor  thai  he  is  on  the  wrong 
track,  if  you  will  read  those  signs,  carefully,  dispassionately, 
thoughtfully.  These  are  one  of  the  few  varieties  of  signs  to 
which  one  can  pin  his  faith  and  retain  one's  self-respect. 
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attention  lo  various  excursions  coining  to  Detroit  from 
out-of-town  points.  It  has  been  the  experience  that  unless 
the  members  of  an  excursion  are  pasted  before  arriving  in 
Detroit  as  to  the  possibilities  of  sight-seeing  by  means  of 
the  electric  line*,  thai  the  patronage  of  many  of  them  will 
be  lust  .and  that  it  is  useless  to  attempt  to  reach  thc»c  people 
after  they  have  arrived  at  the  dock  or  railroad  depot  in 
Detroit.  The  practice  has  been  begun,  therefore,  of  send- 
ing out  traveling  passenger  agents  to  distribute  literature 
advertising  the  Detroit  Inited  Railway  lines  on  excursion 
boats  on  the  way  to  Detroit.  Detroit  I'nitetl  Railway 
literature  has  aUo  been  scattered  among  northern  <  >hin 
cities,  from  which  there  is  considerable  traveling  t<>  De- 
troit The  advertising  literature  published  by  the  general 
i»as>eiiger  department  forms  an  interesting  collection.  This 
literature  takes  the  form  of  both  small  folders  ami  more 
pretentions  pamphlet'.  The  small  folders  are  usually 
gotten  up  for  some  -special  occasion — advertising  advan- 


tion  to  Detroit  as  a  desirable  place  to  make  a  summer 
visit.  Another  booklet,  entitled  "Along  the  Way."  has 
been  published  especially  to  advertise  the  Rapid  Railway 
System,  the  pa-sender  department  of  which  is  in  common 
with  the  Detroit  I'nitetl  Railway.  The  company  makes 
liberal  use  of  the  camera  and  half-tone  engravings  in  the 
preparation  of  all  of  its  advertising  literature  where  this 
is  pi  issible. 

For  the  special  benefit  of  visitors  from  out  of  town,  an 
observation  parlor  car.  "The  Yolande."  makes  five  two- 
hour  trips  daily  over  the  Detroit  United  Railway  system 
within  the  city.  These  cars  leave  Cadillac  Square  at  o:oo 
a.  m„  1 1  :oo  a.  m„  I  :oo.  3:00  and  5:00  p.  m..  giving  a  two 
hours'  ride  over  the  mosl  interesting  and  attractive  streets. 
The  fare  for  the  round  trip  is  cent-  W  hen  large  ex- 
cursions come  to  tow  n,  calling  for  greater  seating  capacity, 
additional  open  cars  are  run  in  the  summer.  "  The  \  o- 
lande"  is  well  advertised  around  the  hotels  and  also  by 
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itself,  as  it  stands  waiting  fur  passengers  in  front  of  the 
Russell  House,  on  Cadillac  Square.  It  carries  a  full  length 
sign,  reading:  "Take  This  C  ar  to  See  Detroit  in  Two 
Hours."   The  sign  is  prominent  without  being  obtrusive. 

The  Rapid  Railway  sys- 
tem has  for  some  time 
published  a  timetable  and 
folder,  after  the  order  of  a 
steam  railroad  timetable, 
but     containing  rather 
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FLINT  DIVISION  FARE  RECEIPT,  FRONT  AND  BACK 

more  descriptive  matter  than  the  ordinary  steam  road 
timetable.  This  Is  the  standard  timetable  folder, 
size  4  ins.  x  S.I  ins.  No  special  timetable  folder  of 
the  interurban  lines  of  the  Detroit  United  Railway 
lines  is  published,  but  the  timetables  of  all  these  lines 


tributed  free  on  all  interurban  cars  of  the  lines  to  which  it 
relates,  and  at  all  hotels,  depots  and  waiting  rooms.  For- 
merly this  company  published  timetables  of  all  the  cities 
enumerated,  but  recently  only  those  radiating  from  De- 
troit and  Toledo  have  been  given  in  full  in  the  Detroit 
edition,  and  more  detailed  information  has  been  given  in 
regard  to  Detroit  lines.  This  folder  contains  a  map  of 
electric  railway  lines  diverging  from  Detroit,  timetables  of 
all  these  lines  and  an  index  of  (owns  and  villages  reached 
by  electric  interurban  lines,  giving  the  line  on  which  they 
are  located,  the  distance  from  Detroit,  the  fare  and  running 
time  from  Detroit. 
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ORCHARD  LAKE  DIVISION  FARE  RECEIPT 

In  order  to  keep  more  closely  in  touch  with  the  riding 
public,  the  "Detroit  Tinted  Weekly"  has  been  started  for 
free  distribution  on  cars,  and  judging  from  the  demand  it 
is  being  well  read.  This  is  a  four-page  folder,  4  ins.  x  6 
ins.,  printed  on  cheap  paper,  and  the  present  edition  of 

10,000  was  soon  exhausted 
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RAPID  RAILWAY  FARE  RECEIPT 

arc  given  in  the  official  railway  guide  of  the  interur- 
ban lines  of  C  leveland,  Detroit  and  Toledo,  which  is  issued 
monthly  by  the  Electric  Railway  Publishing  Company,  of 
Detroit.  This  is  a  company  of  which  several  officials  of  the 
Detroit  United  Railway  are  directors.   This  guide  is  dis- 


This  weekly  publication 
serves  two  purposes.  First, 
to  call  the  attention  of  the 
riding  public  to  some  of  the 
inherent diflicultiesof  street 
railway  operation,  which 
can  be  much  relieved  by 
t  h  e  co-operation  a  n  d 
thoughtfnlness  of  the  pub- 
lic; and,  second,  to  keep 
the  attractions  along  the 
street  and  interurban  lines 
before  both  strangers  and 
the  people  who  live  in  De- 
troit, ami  who  are  consequently  very  naturally  inclined  to 
become  indifferent  to  the  good  things  close  at  hand.  This 
is  the  only  way  a  street  railway  company  has  of  talking  with 
the  public,  and  it  is  undoubtedly  often  the  case  that  the 
company's  rules  and  regulations  are  misunderstood  and 
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condemned,  as  they  would  nut  be  ii  the  company  could  talk 
to  the  public  through  the  medium  oi  Mich  a  publication. 
To  put  it  briefly,  the-  "Detroit  United  Weekly"  is  published 
with  the  purpose  uf  keeping  the  public  111  closer  loudl  and 
sympathy  with  the  aims  of  the  company  lo  give  good  ser- 
vice. 

litis  department  has  the  adjusting  oi  rates  oi  iarc  ami 
the  selection  oi  tickets  under  its  charge.  Different  forms 
of  tickets  are  used  on  each  oi  the  iulcrurban  divisions. 
1  hese  divisions  were  originally  built  by  different  compa- 
nies under  different  franchises,  in  some  cases  the  too 
eager  promoters  accepted  franchises  with  regulations  as 
10  rates  of  fares  in  the  various  villages  passed  through, 
which  have  caused  much  trouble  in  the  regulating  of 
through  fares.  This  simply  serves  to  call  the  attention  oi 
interurban  promoters  to  the  importance  of  hampering 
themselves  as  little  as  possible  by  the  acceptance  of  fran- 
chises requiring  different  rates  per  mile  over  different  por- 
tions of  the  road,  since  it  is  desirable  that  the  rates  be  as 
uniform  as  possible.  They  will  be  complicated  at  best  on 
most  interurban  svsteins,  and  simplicity  is  worth  a  great 
deal. 

On  die  J'ontiac  Division  there  is  practically  no  ticket 
problem  at  all,  as  there  are  but  four  rates  of  fare  outside  of 
the  city  limits,  namely,  5,  10.  15  and  20  cents.  On  all  cars 
of  whatever  division  the  fare  inside  the  city  limits  is  5  cents, 
and  is  collected  in  the  city  and  rung  up  on  a  register,  just 
as  if  it  were  a  city  fare.  The  interurban  cars  belonging  to 
the  Detroit  United  Railway  proper  are  run  into  the  city 
by  the  same  crews  that  handle  them  over  the  interurban 
lines.  The  cars  of  the  Rapid  Railway  and  the  Detroit, 
Vpsilanti,  Ann  Arbor  &  Jackson  Railway  are  taken  into 
the  city  by  different  crews  than  those  which  operate  them 
inside  of  the  city,  the  city  crews  being  in  both  cases  em- 
ployees of  the  Detroit  United  Railway  Company,  and  a  col- 
lection of  fares  being  made  just  as  if  it  w  ere  a  city  car.  On 
the  Pontiac  Division  the  four  rates  of  fare  are  registered 
on  an  Ohmer  register,  adapted  for  them.  On  the  Flint 
Division  the  rates  are  more  complicated.  A  long  ticket, 
made  by  the  American  Ticket  Company,  of  Toledo,  is 
used.  This  has  011  its  face  in  consecutive  order  all  the 
stations  on  the  line  with  the  tare  from  the  city  limits.  A 
different  color  is  used  for  each  direction.  These  tickets  are 
carried  in  a  holder,  which  can  be  set  to  tear  the  tickets  at 
any  desired  point.  The  face  of  the  ticket  is  torn  so  as  to 
read  from  one  point  to  another,  and  the  difference  between 
the  (ares  opposite  these  two  points  indicates  the  fare  paid, 
The  back  of  this  ticket  is  arranged  in  reverse  order  to  the 
front.  The  stub,  which  is  left  to  the  conductor,  is  turned 
in  to  the  auditor's  office,  and  on  the  reverse  side  can  be 
found  the  reading  to  correspond  with  the  face,  which  was 
lorn  off  and  given  to  the  passenger.  ( )n  the  <  )rchard  Lake 
Division  affairs  were  most  complicated:  a  ticket  made  In- 
die National  Ticket  Company,  of  Cleveland,  has  been 
adopted.  ( >n  this  ticket  the  apparatus  instead  of  consisting 
of  two  slides,  both  of  which  must  be  adjusted,  consists  of  a 
square,  which  is  carried  in  the  conductor's  ticket  book. 
Having  brought  the  square  to  the  two  towns  between 
which  fare  is  to  be  paid,  the  conductor  tears  off  that  part 
of  the  ticket  not  covered  by  the  square,  giving  it  to  the  pas- 
senger, who  then  has  the  amount  of  fare  paid  in  the  bold- 
face type  in  the  lower  left-hand  corner  of  his  receipt.  For 
the  benefit  of  the  auditor's  office  this  same  figure  is  put  in 


small  type  ill  the  next  space  below,  so  that  the  fare  which 
has  been  paid  can  be  read  011  the  stub. 

C  )n  tin'  Rapid  Railway  system  the  regular  steam  road 
duplex  cash  fare  receipt  is  used,  and  as  far  as  possible 
tickets  are  sold  at  stations,  though  the  number  of  pas- 
sengers carried  on  tickets  is  very  limited. 

  ♦♦♦  

Tests  on  Energy  Consumption  of  Electric  Can  in 
Interurban  Service  Around  Detroit 

lest.s  oil  the  power  consumed  In  electric  cars  in  electric 
mterurbaii  service  having  not  as  yet  been  very  extensively 
carried  on,  the  results  of  a  few  tSSU  made  on  cars  in  regu- 
lar service  on  interurban  electric  lines  radiaiing  from 
Detroit  may  be  oi  value  as  shown, g  the  power  require- 
ments of  cars  in  such  service. 

On  the  Detroit  United  Railway  Company's  .system,  F. 
J.  Liurdick,  assistant  superintendent  of  motive  power,  who 
has  charyc  of  the  electrical  work  oi  the  company,  has  not 
made  any  great  number  of  tests,  but  the  few  which  have 
been  made  were  carried  011  with  gre  it  care  as  10  accuracy 
oi  instruments  and  observation.  C&(  tests  No.  JO  and  12, 
made  by  .Mr.  liurdick  on  interurban  cars  of  the  Detroit 
United  Railway,  have  resulted  as  shown  by  the  accom- 
panying curve  and  data  sheds.  These  two  tests  were  both 
made  between  the  interurban  waiting  room  in  the  city  of 
Detroit  and  Flint,  .Mich.,  a  distance  oi  07 .8  miles.  Cars 
were  in  actual  service  in  each  case,  and  Uiese  tests  may  be 
taken  as  representing  (airly  well  the  average  conditions  oi 
interurban  service  on  the  Detroit  United  Railway  system, 
v.  ar  test  No.  10  covers  a  complete  round  trip.  Car  test 
No.  12  covirs  only  the  distance  southbound  from  Flint  to 
Detroit.  Test  No.  10  is  recorded  by  two  sets  of  curves, 
one  set  relating  to  schedule  speed,  and  the  other  set  relat- 
ing to  power  consumption,  as  recorded  by  a  carefully  cali- 
brated Thomson  recording  wattmeter.  On  the  test  sheet 
No.  10  the  power  consumption  and  schedule  speed  curves 
are  both  laid  out  on  the  same  general  plan,  and  both  are 
distance  curves.  The  schedule  speed  curves  shown  arc 
from  time  readings  taken  at  various  mile  posts.  The  aver- 
age schedule  speed  is  shown  by  straight  lines  between  ter- 
minals, so  that  the  variation  from  the  average  schedule 
speed  for  various  parts  of  the  line  can  be  seen  at  a  glance. 
In  addition  to  these  curves  there  are  curves  on  the  same 
sheet  showing  the  schedule  speed  between  various  points 
along  the  line.  This,  of  course,  varies  considerably.  In 
this  test  the  highest  schedule  speed  noted  between  any  two 
points  was  slightly  over  35  miles  per  hour,  for  a  distance 
of  about  3  miles.  In  car  test  No.  .2,  made  on  the  same 
kind  of  car  and  over  the  same  route  as  No.  10,  curves  are 
given  similar  to  those  in  No.  10,  and  in  addition  are  plotted 
the  readings  oi  ammeter  and  voltmeter.  As  the  data  in 
connection  with  both  of  these  tests  is  incorporated  on  the 
curve  sheets,  it  will  not  la-  necessary  here  to  recapitulate 
those  figures,  but  as  going  to  show  the  probable  accuracy 
of  the  results,  attention  may  be  called  to  the  fact  that  the 
average  power  input,  as  taken  from  die  readings  of  the  re- 
cording wattmeter  in  test  No.  12.  is  3.4.0  kw.  The  power 
input,  as  figured  front  the  ammeter  and  voltmeter  readings 
(502  volts  multiplied  by  71  amps.),  is  35.6  kw.  The  dif- 
ference between  the  results  arrived  it  by  the  two  separate 
means  is  therefore  so  close  as  to  justify  considerable  confi- 
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deuce  that  the  results  can  be  depended  upon,  and  a  further 
check  on  their  accuracy  is  that  tests  IO  and  12  also 
correspond  very  closely,  a<  can  be  s<.en  from  the  following 
table,  which  gives  the  comparative  figures  .mi  ,1k  south- 
bound trip  for  both  test-.: 

Comparison  of  car  test-,  on  Flint  Division.  Detroit 
United  Railway,  southbound  trips: 

Car  10 

Date  KVif.  js.  'o. 

C;ir  weight   JJ  ton- 

<  ;ir  length  over  all   51  feet 

Mileage  of  trip   fi7  8  mile 

Number  ot  stops   43 

Stops  per  mile    065 

Time  eoiiMtineil  on  trip   357 

Average  speed,  miles  per  hour   i.j.g 

Kilowatt  hours,  total   it! 

Kilowatt  hours,  pel  CM  mile   1.64 

Watt  hours,  per  ton  mile   49.6 


Hie  accelerating  current  will  usually  reach  a  maximum  01" 
.uo  amps,  to  ^50  amps.,  when  the  motors  are  thrown  in 
multiple,  though  if  the  ear  is  behind  time  or  the  grade 
slightly  ascending,  this  will  reach  450  amps.  The  track 
over  which  the  two  foregoing  tests  were  made  is  mainly 
60-lb,  standard  '1 -rail. 


Car  to 
July  24.  '02 
3,\  Ions 
51  feet 
67.8  mile 
41 
060 

,\  t$  hours 
jnX 
IIJ 


Train  Despatching  on  Intemrban  Railways  Around 
Detroit 


The  cars  upon  which  these  le  ts  were  made  were  the 


All  the  electric  intcrurban  railways  radiating  from  De- 
troit operate  under  despatcher's  orders  given  by  telephone. 
The  methods  used  by  the  three  different  managements 
which  operate  these  lines  are  very  similar  and  differ  only 
in  detail.  In  each  case  telephones  arc  located  in  cabins 
or  booths  at  sidings  along  the  line,  and  no  attempt  is  made 
to  carry  telephone  instruments  on  the  cars.    The  orders 
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same  in  weight  and  equipment,  as  seen  from  the  data 
given.  They  have  seats  for  nineteen  in  the  smoking  com- 
partment ami  thirty  in  the  rear  compartment.  The  hot- 
water  heater  and  closet  in  the  rear  of  the  main  compart- 
ment take  the  room  of  four  seats  tm  one  side  of  the  car,  and 
the  space  opposite  is  left  vacant  as  an  aisle,  being  at  the 
rear  of  the  car,  where  unobstructed  exit  is  desirable. 
Although  no  accurate  information  is  available  as  to  the 
maximum  speed  these  cars  will  nrike  on  a  level,  with  500 
volts  at  the  motor  terminals,  this  speed  is  probably  in  the 
neighborhood  of  4^  miles  an  hour. 

C  ars  of  this  type,  when  running  at  full  speed  over  ordi- 
nary intemrban  track,  take  from  150  amps,  to  200  amps 


are  all  received  verbally,  and  110  written  record  is  kept  on 
any  of  the  lines.  , 

The  Detroit  United  Railway  system  operates  all  its  in- 
temrban lines,  except  the  Wyandotte  Division,  from  one 
despatcher's  office  located  at  Royal  <  )ak  Junction.  14  miles 
from  Detroit  l-'rom  this  point  the  despatcher  has  tele 
phonic  communication  with  the  whole  intemrban  system 
controlled  by  the  Detroit  United  Railway.  His  office  is 
on  the  second  floor  of  the  freight  orlice  and  waiting  room  at 
that  point,  and  commands  a  good  view  of  the  intemrban 
lines  'vhich  approach  it  from  three  directions. 

Although  the  telephone  lines  are  essentially  for  train  de- 
spatching, they  are  also  used  in  a  limited  way  for  transac- 
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iton  of  general  business.  Their  use,  however,  for  thi&  pur- 
pose is  not  encouraged,  and  it  is  understood  tlia:  train  de- 
spatching  business  lias  the  righi  ui  w.iv  over  anything  else 
Oil  these  telephone  lilies.  Slumlil  n  ljnc  lie  ill  Use  for  a  con- 
versation oilier  than  despatching  business  the  employees 
have  strict  orders  to  immediately  cease  talking  the  instant 
a  train  crew  calls  the  despatcher  ior  orders,  and  not  to  con- 
tinue conversation  again  until  order*  have  been  given.  The 
despatches  work  in  three  watches.  They  are  men  thor- 
oughly familiar  with  the  business  as  carried  on  by  steam 
railroads  and  keep  train  sheets  just  :is  on  steam  roads. 

Orders  are  received  at  the  telephone  booth*  of  this  com- 
pany by  the  con<luclors  and  are  repeated  to  the  despatcher 
by  the  conductor.  The  molonnan  must  be  w  ithin  hearing 
to  hear  the  order  repealed  hack.    The  telephone  lines  are 


In  the  ordinary,  dcs|>atcliing  opcratk  lis  the  despatcher  has 
only  to  throw  his  keys  to  connect  nis  head  telephone  with 
the  various  lilies.  1  he  circuits  arc  so  arranged  that 
coiiimiMiic.il ion  can  he  had  w  ith  many  points  mi  the  sy  stem 
from  two  directions,  and  double-pole  switches  are  placed 
in- a  line  at  frequent  intervals.  In  case  a  line  is  short 
circuited  or  grounded  at  a  certain  point  the  switches 
on  forth  sides  of  the  trouble  can  he  opened  and  the  work 
of  despatching  can  then  be  carried  on  without  interruption. 
Between  Royal  Oak  ami  the  genet  a!  offices  of  the  Detroit 
United  Railway  at  No.  12  Woodward  Avenue  there  is  a 
main  trunk  line,  and  in  addition  to  this  there  is  a  line 
Solely  for  despatching  extending  from  Royal  (  >ak  toward 
(he  city  as  far  as  Six-Mile  Road.  In  case  of  an  emergency 
the  trunk  line  can  he  connected  with  the  dcspalcher's  cir- 


INTEklOR  AND  liXTIKIOH  OF  l>HSPATCIIfcR'S    OFF1CF  AT  ROYAL  OAK  JUNCTION 


mainly  Xo.  10  Washburn  &  Mocn  yagc  ll.ll.  iron  wire. 
In  the  city  and  when  panting  through  trees  a  waterproof 
insulator  is  Used  on  telephone  lines.  Telephone  hues  out- 
side the  city  arc  run  011  brackets  witii  pjny  insulators,  ami 
are  transposed  every  ten  poles,  except  under  Inyli  tension 
alternating-current  lines,  where  they  arc  transposed  every 
live  poles.  1  lie  transposition  insulator  made  by  the  llcm- 
in^ray  Glass  C  ompany  is  employed  for  this  purpose.  The 
standard  telephone  equipment  ior  uu-rtlis  consist  ofStronis- 
bcrg-Carlson  telephone  instrument  No,  17  with  an  1.S00- 
olnu  ringer,  a  live  bar  magneto  generator  which  will  ring 
through  GO.000  ohms  resistance.  The  iustruinetits  in  each 
booth  are  connected  with  the  line  through  a  double-pole, 
single-throw  baby  switch,  'litis  .-.witch  is  open  when  the 
telephone  is  not  in  use,  and  strict  orders  arc  given  that  it 
shall  be  so  opened  when  not  in  Use  that  the  line  may  not 
be  rendered  inefficient  by  having  a  large  number  of  instru- 
ments bridged  across  it.  It  is  possible  .hat  some  arrange- 
ment for  automatically  cutting  out  the  telephone  instru- 
ment when  the  booth  is  tint  in  use  will  be  employed.  At 
the  despatcher S  office,  the  interior  of  which  is  illustrated 
herewith,  there  are  two  switchboards  in  duplicate  for  the 
despatcher,  so  that  in  case  anything  goes  wrong  with  one 
board  the  other  can  be  immediately  sw  itched  in.  The  de- 
spatcher l.as  four  despatching  lines  rliliring  his  office,  as 
can  Ik-  seen  from  the  map.  Connection  with  any  one  of 
these  four  lines  is  established  by  simply  throwing  an  oper- 
ator's switch.  The  plugs  shown  on  the  operator's  switch- 
hoard  are  for  making  connections  between  different  de- 
spatches" lines  when  thev  are  used  for  general  business 


cnit  by  means  oi  switches  located  at  the  two  telephone 
booths  between  Koyal  »Jak  and  Si\-.\liic  Road.  A  pri- 
vate telephone  line  is  maintained  by  the  company  between 
the  general  offices  at  \\  oodwatd  Avenue  and  the  Jefferson 
Avenue  shops.  Another  line  runs  from  Woodward  Ave- 
nue to  the  St.  Anionic  car  house  and  the  tvvo  power  houses 
A  and  U,  J  here  is  also  a  line  to  the  Llark  Avenue  car 
house,  from  which  car  house  the  despatching  of  the  Wyan- 
dotte Una  is  carried  011.  In  the  city  resort  is  frequently 
had  to  the  expedient  of  running  telephone  lines  suspended 
from  the  electric  railway  span  wires  by  means  of  porcelain 
insulators.  In  some  cases  a  common  porcelain  insulator  is 
used  lied  to  the  span  wire  with  the  telephone  line  wire 
pulled  through  the  hole  in  the  center,  and  in  other  cases  a 
porcelain  insulator  especially  made  for  this  kind  of  work 
has  been  put  up.  This  location  lor  the  telephone  wire 
keeps  it  free  from  interference  with  trees,  which  in  Detroit 
and  neighboring  towns  is  a  very  important  consideration, 
as  the  foliage  is  very  heavy  along  many  streets  traversed, 
by  the  electric  roads. 

In  general,  it  may  be  said  that  the  greatest  care  is  exer- 
cised to  maintain  telephonic  communication  without  inter- 
ruption, ami  in  case  there  is  trouble  '  11  any  of  the  telephone 
lines  it-  repair  has  the  preference  over  any  other  work,  as 
communication  for  despatching  is  the  first  essential  in  the 
operation  of  hntg  lines  of  r<>ad.  The  despatcher  not  only 
governs  tlic  operation  id  cars  on  iuteriirban  lines,  but  is 
very  helpful  to  all  departments  because  he  is  in  closer 
touch  than  anyone  else  with  the  a*tual  operation  of  the 
entire  system  ami  just  what  is  going  on  from  hour  to  how 
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un  the  various  putts  »ii  the  toad,    tie  receives  die  llr»|  i\- 
puit>  oi  trouble*  along  1 1  it-  line,  bull'  targe  ami  Miiail,  ami  it 
<>(  great  assistance  o>  track  ami  mcritead  departments  b> 
repotting  |i>  ihiiil  ih-fevl*  rcjMirted  by  trainmen 
I  be  number  <>f  pas-cngcr  car>  trader  the 

dispatcher's  care  on  llie  iulri uriian  lines 

cm  the  ordinary  schedule  is  twenty-two. 

1  >n  special  occasions  lllis  may  be  increased 
IU  forty.  To  this  should  be  added  the  work 
ears,  freight  ears  ami  supply  cars,  which, 
being  irregular,  run  as  exiras.  am]  add 
to  the  despatchcr's  cares  nitieh  nture  than 
in  proportion  to  their  numbers. 

On  the  Rapid  Railway  system  the  tele- 
phones used  for  despatching  are  rented 
Irom  the  Hell  Telephone  Company,  ami 
are  maintained  by  that  company.  The 

orders  are  reeeieed  by  the  niotonnaii  ami 
are  carefully  repealed  back  to  the  dc- 
spatchef.    The  couducior  stands  close  at 
hand  while  the  motnrman  repeats  the  order  back,  and  then 
the  conductor  al>o  sups  to  the  telephone  ami  repeats  the 


Motive  Power  and  Rolling  Stock  on  the  Rapid  Railway 


I  he  l_Mr«jil  &  I'url  Huron  Shore  l.ille  Railway  Loll) 
p. in),  commonly  known  to  the  public  as  ihe  Rapid  Railway 


SIB-STATION  ANH  FRHGHT  DEPOT  ON  RAPIH  RAILWAY 
order.    On  the  Ypsilanti  .•oad  the  orders  :ire  received  and 
repeated  hack  by  the  niotorman. 


EXTliRIOR  OF  STATION  AT  NEW  BALTIMORE 

system,  was  among  the  rirst  oi  the  interurban  electric  roads 
•  1'  the  Country  to  adopt  an  extensive  system  of  alteruating- 
nirreiu  distribution.  The  power  house  which  generates 
all  the  electrical  energy  Hied  by  the  Rapid  Railway  system 
is  located  at  New  ltaltiinore,  on  Lake  St.  Clair,  close  to  the 
line  oi  the  road.  The  pouer  house  supplies  about  1 10  miles 
of  city  and  interurban  line.  The  interurban  lines  are  shown 
by  the  accompanying  map,  upon  which  also  are  indicated 
the  sub-stations  from  which  direct  current  is  supplied  to 
the  trolley  line.  The  power  house  at  New  Mainmort  is  tlti 
work  of  Woiinghoiise.  Church,  Kerr  &  Company,  and 
bears  all  the  familiar  engineering  features  common  to  the 
plants  erected  by  that  Company,  At  this  power  bottM  there 
are  three  units  of  500  kw  each.  The  generators  are  three- 
phase,  ^cjo-voli  machines,  ami  the  engines  are  Westing- 
house  tandem  compound  condensing  jij-in.  and  37-m.  x 
J2-in.  stroke.  The  two  exciters  are  35-kw,  1.25-volt  direct- 
current  generators,  direct  contacted  to  Wcstinghouse  com- 
pound engines.  In  the  boiler  plant  four  Rahcock  &  W'il- 
rtix  water -lube  boilers  are  equipped  with  Roney  mechanical 
.-tokirs.  A  centrifugal  pump  raises  the  water  about  21  ft. 
for  use  in  the  Worthmgtou  jet  condensers,  which  arc  lo- 
cated just  under  the  boiler-room  rooi.    Induced  draft  is. 
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of  coarse,  used,  there  being  two  steam-driven  •  I ra it  fans, 
either  one  i»f  which  :s  sufficient  10  maintain  draft  for  the 
plant.  Before  passing  10  ihe  draft  fans  and  the  lou  -.lack, 
tlie  line  gases  are  put  through  Green  economizer*,  which 
reduce  the  temperature  of  the  stack  gases  from  about  520 
dugs,  to  440  degs.  A  continuous  record  of  tine-gas 
temperature  is  kept  on  the  power-station  log,  which 
is  kept  daily  by  the  engineer,  reprodueed  herewith. 
The  three  alternating-current  generators  are  connected 
to  a  conmion  set  of  three-phase  bus-bars  through  single- 


lu  this  panel  tliere  are  automatic  circuit  breakers  in  each 
leg  of  the  circuit.  From  this  description  it  will  Ik-  noticed 
that  the  circuit  breakers  are  placed  only  in  the  transformer 
circuits,  and  not  in  the  generator  circuits.  The  two  ro- 
tary converters,  which  are  run  from  the  power-house  bus- 
bars, are  protected  by  fuse*  in  each  leg.  The  frequency  of 
the  alternating  current  in  this  station  is  28  cycles,  which  is 
rather  unusual.  The  high-tension  lines,  as  indicated  by  the 
accompanying  map.  extend  40  miles  north  to  I'ort  Huron, 
and  21  iniks  sunlit  toward  IXtmlt.  as  far  as  Rnscville  sub 


INTERIOR  OF  NfcW   BALTIMORE  STATION,  RAPID  RAILWAY 


throw,  three-pole  switches.  There  are  no  circuit  breakers 
in  the  generator  circuits,  the  generator  panels  con- 
taining only  synchronizing  lamps  and  synchronizing 
plug  receptacles,  a  three-pole  switch,  a  double-pole 
field  switch,  a  field  rheostat,  an  alternating  current  amme- 
ter in  each  of  the  three  legs,  and  an  indicating  wattmeter. 
From  the  390- volt,  three-phase  bus  bars  two  rotary  con 
verters  of  2CJC-kw  capacity  each  are  operated  directly. 
These  supply  the  trolley  lines  near  the  power  house.  There 
are  two  sets  of  step-up  transformers  also  o|»cratcd  from  the 
alternating-current  bus-bars.  One  set  supplies  the  iti.ooo- 
volt  high-tension  transmission  lines  running  mirth  and  the 
other  set  the  high-tension  line  running  south.  There  are, 
ttterefore,  six  transformers  in  regular  service,  with  a 
seventh  as  reserve.  Each  bank  of  three  transformers  has 
a  low-tension  panel,  through  which  the  current  to  it  passes. 


station.  The  high-tensiun  mains  are  all  No.  1  copper  wire 
>n  Locke  porcelain  insulators,  Nos.  3  and  4.  As  indicated 
by  the  map,  in  addition  to  the  current  supplied  to  the  trol- 
ley line  from  the  rotary  conveners  at  New  Baltimore  power 
station,  there  are  sub  stations  at  Mt.  Clemens,  at  Rose* 
ville,  at  Algouac,  at  St.  Clair,  and  at  l'ort  Huron.  The 
latter  supplies  city  lines  in  I'ort  Huron.  The  majority  of 
these  sub-stations  arc  equipped  with  two  200-kw  rotary 
ci  inverters. 

The  arrangement  for  feeding  direct  current  from  the  sub- 
stations to  the  trolley  lines  is  of  interest.  The  trolley  line  is 
sectioned  opposite  each  sub-station,  as  is  customary  in 
alternating  current  transmission  practice  for  interurban 
Hues.  and.  as  usual,  there  are  two  feeders  leaving  the  direct- 
current  bus. bars  at  the  suh-station.  one  for  supplying  the 
trolley  line  in  one  din-dion  and  the  other  for  supplving  the 
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trolley  line  in  the  other  direction.  Jiach  trolley  section,  tap.  ami.  even  though  this  resistance  may  be  small,  it  serves, 
therefore,  is  fed  1>y  the  sub  station  at  each  end.  s«i  that  the     in  a  measure  to  reduce  the  current  which  may  How.  After 


sub-stations  can.  to  a  certain  extent,  help  each  other  in 
carrying  the  load,  and  as  long  as  all  the  feeder-panel 
switches  ami  circuit  breakers  are  closed  all  the  trolley-wire 
sections  on  the  road  are  connected  together.  In  case  of 
short  circuit  on  one  section  the  feeder-panel  circuit  break- 
ers in  the  sub-station  at  each  end  will  open.    The  j>cculiar 


a  direct -current  feeder  has  been  tapped  into  the  trolley  line 
about  a  mile  from  the  sub-station,  taps  are  made  to  the 
trolley  line  after  that  every  twelve  to  fifteen  poles.  On 
the  lines  between  Ml.  t'letnens  ami  Port  Huron  the  direct- 
current  copper  consists  of  two  No.  oo  trolley  wires  sup- 
plemented by  a  450,000  cm  feeder.    From  Mt.  Clemens  to 


Rapid  Raii.wav  Svstkm  New  Baltimork  Powkr  House 
Daily  log  for  twenty-four  hours  ending  5  a.  m.  Monday.  August  >5,  190* 


Ma.  IIIKH  V    IK  >t>M.  1 


Generator  No.  1    390  voltage 

Generator  No.  2   

Generator  No.  3  


ler  No  4 
riter  No.  5 


Boiler  No.  4   

Boiler  feed  pump  No.  t . 
Boiler  feed  pump  No.  2 


Rotary  Pump  No.  1 
Air  pump  No.  1  ... 
Auxiliary  pump 
Stoker  engine  


Fan  Engine  No.  1. 
Fan  engine  No.  2. . 


F.conomi/er. 


Feed  water  temp  at  pump  

"'  "     after  first  heater.  . 

'*  "     after  second  heater. 

"  '•     after  economizer. . . 


Flue  gas  temperature, . .      «■ 

Flue  gas  temp,  after  economiier   433  " 

Temperature  condensing  water   88  " 

Vacuum  gage   2S  inches 

Insulation  of  high  tension  line   Volt,  to  ground 


1  u.r 

Si.,rl«J  IV 

Tim. 
S1.U1  lluo. 

390  voltage 

39" 

390  ■• 

6..  >.  a.  m, 
<4  00  a.  m. 
5  30  a.  m. 

1.45  «•  ni. 
1 1  30  p.  111 
K-Joa  ni 

1  0 

5.00  a.  m 

5.00  a.  m. 

600 

6  jo  " 

6  uo  a.  m. 
6.011  a.  m. 

1  45  a.  m. 
12.00  m. 

155  pressure 

.55  ;; 

'55 

•SS  " 

5 110  a.  m. 

: 

•1 

5  00  a.  111. 
.. 

N 

5.00.1.  ni 

2.30  a.  m. 

5.00  a.  m. 

1.45  »•  m. 

5,00  a.  m. 

T  <«>  a.  m. 

$.' «>  a.  m. 

'•45 

5  00  a.  m. 

"•45 

5  00  a  m. 

5  00  a.  m. 

70  degs.  Fah. 
itj 
•77 
»37 

lime 

K..i. 


I9-4S 
18.00 


Engineers 
D.  J.  Richard* 
Thos.  Hubbard 

Fireman 

Geo.  Rivard 
Kd.  Munion 


On 


OH 


Hour* 
O. 


Oilers 
Robt,  Kleehammer 
34.00  I    Arthur  Rivard 
24  ■  •  - 

24.00  Dynamo  Tenders 
24.0"     Steven  Mildrum 


2  «i 

*>45 
»«>45 


Joe  lleuser 
Dan  McHachran 
A.  I.apouse 
Abe.  Rivard 
John  Hub.irth 

Boiler  Cleaners 
D.  Butler 

Watchman 
Win.  Carter 


530  a.m.  4.00  p.m. 
4.00  p.m.    2.30  a  HI. 


S  <ii  a.  m.  4  00  p.  m. 
t  ou  p.  in.   2  00  a  m. 


5  30  a.  m    4. 00  p.  m. 

4.00  p  m.   2  00  a.  m. 

1 

7.«>  a.  m.  5.03  p.  m. 


6.00  a.  m.  4  'o  p.  m. 
&.00  a.  ni.  4.00  p.  111. 


4  <«i  |>.  m. 
4  o>  p.  m. 
7.00  a  111. 


».oo  a.  m 
200  a  m. 
$.00  p  111. 


7.03  a.  111.    5.00  p  111. 


7  ")  p.  m. 


Laborers 


5  cm  a.  m. 


South  line,  leg  1 
leg  2 
"       leg  3-. 

North  line,  leg  1 . 

leg  .« 
"      leg  .v 


Weather—  6  a.  m.,  fair  

"       1 2  noon  "   

"         6  p  m.,  cloudy, 
urn.,  clear  


o  volts 

o  " 
o  " 


W.ill-Meltf  RcjdllK. 

UK  Hud 

MclCf 

MUM  M..B.I 
Mtla 

Reading  to-day,  5  a  111. 
Reid'g  yesterday, 5  a.m. 

5,575.5oo 
5,565,1.00 

5954.'"" 
5.943.«0" 

10.500 

11,000 

.    Tctal  lew  hours  

»«.5o3   

Remarks 


POWfiR  STATION  LOG,  RAPID  RAILWAY 


thing  alwjut  the  direct-current  feed  on  the  Rapid  Railway 
system  is  that  instead  of  connecting  the  feeders  directly  to 
the  trolley  line  at  the  sub  station  no  tap  is  made  to  the 
trolley  line  until  about  a  mile  from  the  sub  station.  Mr. 
Marshall,  the  chief  engineer,  believe*  thai  this  is  a  very 
good  plan,  because  it  docs  not  throw  so  great  a  strain  on 
the  sub-station  machinery  in  case  there  is  a  ground  or  short 
circuit  near  the  sub-station.  The  current  that  will  How  in 
cas^  of  a  short  circuit  is  reduced  somewhat  by  the  resistance 
of  the  feed  wire  between  the  sub  station  and  the  first  trolley 


I  Vtroit  along  the  Shore  Line  there  are  two  No.  00  trolleys 
supplemented  at  Mt.  Clemens  by  a  450,000-cm  feeder  from 
the  Mt.  Clemens  sub-station  and  at  the  Detroit  end  by  a 
450.000-cm  feeder  run  across  oountrj  from  the  Roscvillc 
sub-station.  ( In  the  Shore  Line  between  Mt.  Clemens  and 
1  Ictroit.w  here  intcrurtian  traffic  i<-  the  heaviest,  there  are  two 
No.  00  trolleys  and  three  No.  0000  running  each  direction, 
as  indicated  on  the  map. 

Before  the  l'ort  Huron  and  city  lines  were  operated  from 
the  New  Baltimore  power  house  a  good  opportunity  was 
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afforded  for  determining  the  power  required  |hx  car  mile 
tor  interurban  cars  of  the  kind  used  on  the  Rapid  Railway. 
Most  of  the  cars  on  the  Rapid  Railway  are  geared  for  a 
maximum  speed  of  about  45  mites  per  hour,  some  of  them 
being  tour-motor  equipments,  and  some  two-motor.  The 
four-motor  equipments   usually  reach  maximum  speed 


The  output  for  a  run  of  twenty  hours  was  about  14,000 
lew-hours,  or  an  average  of  700  kw.  This  represents  an 
average  input  of  J3J  ^w  lK'r  car  'n  service.  Of  coarse, 
for  the  intirurlon  passenger  cars  which  are  in  motion  a 
greater  part  of  the  time  the  input  per  car  would  be  consid- 
erably more  that)  this,  as  the  above  list  includes  the  freight 


PASSf:NGi;R  CAR,  RARII)  RAILWAY 


sooner  than  the  iwo-rholvr  equipment*,  although  when  up 
to  speed  llicj  run  about  the  saMC-  It  was  found  that  the 
power  required  per  car-mile  for  the  interurban  cars  as 
measured  at  the  low-tension  bul  bars  at  the  power  house, 
ami  which  includes,  therefore,  the  lo>ses  in  step-up  and 
step-down  transformers,  high-teiisuni  line>.  rotary  convert- 
ers  and  direct-current  feeilers.  was  about  .?  kw-liours  As 
10  the  maximum  load  coming  upon  the  power  house  when 


cars,  line  construction  cars  and  two  light  city  cars.  In- 
deed, the  power  required  by  the  cin  cars  is  probably  in  the 
netghlwrbotid  of  15  kw  average,  or  le>s  than  one-half  that 
of  an  inururhau  car.  With  the  above  list  of  ears  in  oper- 
ation, the  maximum  evening  load,  when  nearly  all  the  cars 
would  be  moving,  was  about  1384  kw,  a  maximum  of  (15.9 
kw  per  car. 

Several  type*  of  passenger  cars  are  operated  h\  this  com 


■  M  J  (El 


f'ASSKNCKR  CAR, 

liiiHiing  interurban  cars  alone,  the  following  figures  repre- 
sent conditions  as  they  existed  part  of  the  time  In-fore  the 
I'ort  Huron  city  lines  were  operated  from  this  |towcr  house. 
There  were  in  Operation  ears  as  follows: 
ar>-tnn  passenger  cars,  four-motor  equipment..  8 
_M-ton  passenger  cars,  two-motor  equipment ...  <> 
2y\m\  freight  cars,  fimr-motor  equipment....  >, 

Line  construction  ear>   J 

ft-tinl  city  cars  in  Mt.  Clemens   £ 

Total   Si 
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pany.  some  of  which  are  Illustrated  herewith.  Those  now 
in  o]>eratio:i  regularly  have  smoking  compartments  in  the 
front,  and  are  equipped  to  run  single  ended.  In  these 
various  cars  the  hot-water  healers  are  placed  in  various 
IMisitions.  Chat  preferred  by  \V.  O.  Wnntf.  general  superin- 
tendent i>i"  tlu-  road,  whn  las  charge  of  the  operation,  is  in 
the  front  vestibule  liesidc  the  tnouirman.  When  placed  in 
the  vestibule  il  lakes  up  U-ss  valuable  room  than  in  any 
other  place  in  the  car.  The  dust  and  ashes  are  kept  mU  oi 
I  lie  passenger  coinparlment.  and  the  heal  is  given  a  bettor 
distribution  through'  the  ear  than  is  p*jssR4c  1»\  placing  the 
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healer  in  any  other  location.  The  motoriuan's  vestibule  is 
likely  to  he  the  coldest  place  in  the  car,  as  whin  running 
against  a  cold  wind  considerable  cold  air  is  sure  to  find  its 
way  into  the  vestibule.    It  seems  hut  logical,  therefore. 


<il  NfcRATOR,  RAPID  RAILWAY 


that  the  heater  should  be  placed  in  the  vestibule,  so  that  it 
cannot  only  keep  tbe  motorman  warm,  hnt  will  radiate  tlw 
most  heat  from  the  pipes  in  the  forward  end  of  the  ear.  In 
east-  there  is  tmtch  passenger  travel  the  motorman  has  much 
more  time  to  attend  to  the  heater  than  does  the  conductor. 
The  argument  sometimes  advanced  that  it  the  heater  is 
placed  in  the  vestibule  the  motorman  will  keep  the  fire  too 
low  in  Order  to  keep  the  vestibule  from  getting  to<>  hot  is  an 
argument  against  the  type  of  healer  used,  and  not  against 


CONSTRUCTION  CAR 


the  practice  of  placing  it  In  the  vestibule,  A  heater  so  con- 
structed as  to  radiate  a  large  amount  of  heat  into  it*  imme- 
diate surroundings  is  not  an  efficient  hot-water  ear  heater. 

The  mileage  of  the  motor-armature  hearings  is  kept 
track  of  closely,  and  when  an  armature  is  run  .m.ooo  miles 
in  a  sei  of  hearings  it  is  watched  carefully,  as  it  is  known 
In  have  readied  a  point  where  it  will  not  last  a  great  while 
lunger.  Kalamazoo  trolley  wheels  are  used,  from  which 
a  life  of  from  5010  t<<  to.fxxi  miles  is  obtained,  which  is  an 
excellent  record  for  such  severe  iuterurhan  service.  The 
trolley-wheel  pressure  on  the  wire  is  adjusted  at  about  35 

lbs. 

A  ear  ei|iii]mteot  of  fmir  75-hp  n»trt<tf»  has  proved  the 
most  s«iivesst'i|],  the  car<  being  about  50  ft.  over  all. 

All  ihe  mechanical  and  electrical  work  on  the  system, 
including  power  Station^  snh-stalinns  and  car  equipments, 
is  under  tlw  cure  »»f  \.  C,  Mar-hall,  chief  engineer. 
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The  Operation  of  Electric  Interurban  Railways 


ItV  W.  o.  WOOD.  OF.NF.KM.  Si'rKRIXTKXIlKXI 
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KAI'lli 


The  manager  of  an  intcmrhau  electric  railway  must 
meet  many  of  the  problems  which  arc  involved  in  the 
operation  of  electric  street  railway  in  city  and  suburban  dis- 
tricts, and  at  the  taint  time  be  thoroughly  conversant  with 
the  laws  of  transportation  which  have  been  evolved  in  the 

operation  of  our  steam  railways.  To   

the  Steam  railroad  man.  who  is  accus- 
totned  to  dealing  with  large  train  units 
and  forge  mileage  of  track,  the  oper- 
ation of  an  intcrurlian  electric  railway 
of  4  miles  to  loo  miles  in  length  is  likely 
to  appear  at  first  a  very  simple  propo- 
sition. With  the  steam  railroad  super- 
intendent, who  has  given  up  steam 
railroading  to  engage  in  the  super- 
vision of  an  interurban  electric  rail- 
way, there  is  no  such  illusion,  how- 
ever. He  may  think  upon  first 
assuming  his  duties  that  a*  compared  (c. 
with  operating  a  division  of  a 
steam  railroad  of  douhle  the  length, 
operating  an  elect  rk  interurban  road  w«H  he  an 
easy  proposition.  The  small  scale  upon  which  Marty 
operation!  arc  carried  Otl  upon  an  electric  road  has  a  ten- 
dency to  make  the  steam  road  man  feel  something  akin  to 
contempt  until  he  has  faced  the  problem*  himself.  After 
he  has  (lone  tliis  he  realize  that  the  great  number  of  small 
train  units  and  the  amount  of  detail  which  goes  to  make  up 
successful  operation  of  an  electric  intcrurhan  road  call  for 
an  immense  amount  of  care  and  work  nil  the  part  of  the 
successful  operating  superintendent.  The  same  thing 
holds  true  all  down  the  line,  even  !<•  the  conductor*  and 
motonueti.    A  former  steam  railroad  engineer  once  ap- 


s  imply  illustrates  the  feeling  among  the  steam  road  men 
above  referred  to.  It  was,  of  course,  hard  for  that  engineer 
to  realize  that  50  miles  of  electric  interurban  road  con- 
tained far  more  turnouts  ami  meeting  point*,  sharp  curves, 
possible  stop?,  tor  passengers  and  points  calling  for  caution 
than  double  that  length  of  ordinary  steam  railroad.  It  is  in 
tin-  mastering  of  many  details  that  successful  interurban 
electric  railway  operation  depends,  from  the  motorman 
and  conductor  up  to  the  general  superintendent.  Owing 


ROShVll.l.K  SUB  STATION,    RAI'Ill  RAILWAY 

plied  for  work  as  a  nnnorniaii  upon  the  system  with  which 
the  writer  is  connected.  I  '|Htt)  being  informed  that  he 
nutst  take  six  weeks  as  student  to  learn  tin  road  before  he 
eould  be  put  regularly  in  charge  of  a  car.  he  gave  tip  his 
application  in  disgust.  With  the  remark  that  if  he  could  not 
learn  the  whole  road  in  two  trips  he  would  cat  it.  This 


C  OMBINATION  BMXjAGB  AND  HXPRESS  CAR.  RAPID  RAILWAY 

to  the  great  number  of  train  iniiis  and  the  Wal  character 
oi  the  business  of  the  electric  iiiteriirban  road,  the  prompt- 
ness of  action  rc<piiTcd  by  the  operating  force  of  such  a 
road  i>  second  only  to  that  oi  a  city  street  railway .  ami  there 
is  no  time  lor  the  red  tape  w  hich  characterizes  the  manage- 
ment of  our  great  steam  railway  trunk  lines.   Steam  rail- 
roads to-day  are  organized  upon  the  one-man  |iowcr  prin- 
ciple, all  matters  being  referred  up  Iron  one  official  to  a 
higher  official,  until  frequently  the  man  least  conversant 
with  the  local  needs  and  conditions  makes  the  final  de- 
cision.  While  of  course  a  perfect  organization  requires  a 
certain  amount  "f  red  tape  of  this  kind  in  order  that  the 
system  may  Ik-  operated  as  a  unit 
under  the  control  of  a  single  head,  it 
is  not  practicable  to  carry  it  to  such  an 
extent  in  the  operation  of  an  electric 
road.      The   responsibility    must  be 
placed  to  a  large  cNtcut  with  the  man 
who  is  011  the  scene  of  action,  and  Ik- 
will  frequently  be  called  upon  to  de- 
cide, upon  short  notice,  as  it)  the 
proper  course,  Itccausc  there  is  n«< 
time  to  refer  to  higher  authorities. 
The  men  upon  the  ground  must  he 
held  responsible  for  the  results,  and 
given  res|Miiisibility.  rather  than  le- 
ptildcd  Upon  as   midlines  for  refer- 
ring all  mailer-  in  higher  olVicials. 

The  o|K-raliou  of  the  Detroit  ft 
I'.r;    Ihir-n   Snore    Line  Railway, 
1.  mih iionl >  known  as  the  Rapid  Rail 
wax  System,  is  Carried  on  in  many 
rcspivK  li1  e  a  sleatn  railroad,  with 
the  necessary  deviations  front  steam  railroad  rules  of  prac- 
tice and  management  called  for  by  the  conditions.  fju 
company  n|H-raic«  107  miles  of  iut'.rurban  electric  road, 
and  altoiu  10  miles  of  cit\  street  railway  in  the  cities  of 
Port  Huron  ami  Mt.  (feiuens,   The  distance  fm.11  IVtnni 
rmi  Huron,  which  is  t'v  crealest  distance  over  wind, 
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cars  arc  operated,  is  73  miles.  The  line  from  Detroit  to 
I'ort  Huron  is  divided  into  two  operating  divisions.  Mo- 
lormen  and  conductors  starting  from  I'ort  Huron,  leave 
their  ears  at  a  point  about  hall"  way  to  Detroit,  changing  to 
cars  bound  toward  I'ort  Huron  at  inciting  points  near  the 
division  line.  The  divisioning  of  the  road  in  this  way  is 
believed  to  be  a  desirable  feature  on  any  electric  interurban 
line  of  this  length.  While  it  is  the  tendency  in  steam  rail- 
way practice  to  lengthen  divisions,  it  must  he  remembered 
first  that  steam-railroad  speeds  have  U-cn  gradually  in- 
creasing, and  second,  that  the  motorman  ami  conductor  of 
an  electric  car  have  many  more  details  to  think  of  than  the 
conduc  tor  or  tngineer  oil  1  steam  railroad.  Furthermore, 
the  average  conductor  and  motorman  obtainable  for  service 
on  an  electric  interurhan  road  have  not  anywhere  near  the 
previous  tram mg  and  experience  in  the  business  that  en- 
gineers and  other  trainmen  on  steam  r«>ads  have  had. 
Trainmen  perform  their  duties  best  only  when  they  have 
had  such  furrier  practice  in  them  that  many  of  their  oper- 
ations become  a  kind  ol  second  nature  or  mechanical  B>' 
working  tram  crews  over  short  divisions  on  an  electric- 
road  they  are  given  a  better  opportunity  to  learn  thoroughly 
everything  pertaining  to  that  division.  A  man  running 
several  times  a  dav  over  a  mad  comes  to  know  it  much  l>et- 
ter  than  a  man  who  passes  over  it  only  twice  a  day.  The 
men  come  to  know  the  regular  passengers  and  the  jioints  at 
which  they  Inward  and  leave  the  cars.  They  learn  more 
accurately  the  exact  location  of  stopping  points,  the  rates 
of  fare,  the  streets  in  the  numerous  towns  and  villages 
passed  through  and  the  hundreds  of  little  points  which  go  to 
make  up  efficient  train  service.  Motonncn  learn  grades, 
curves  and  turn-outs,  and  rust  where  it  is  possible  to  make 
fast  time  anil  where  it  is  not  safe  to  do  so.  Were  electric 
interurban  reads  all  constructed  as  steam  trunk  lines,  so 
that  it  would  be  possible  to  make  high  sju-cds  over  a  large 
per  cent  of  the  route,  regardless  of  curves  and  passage 
through  towns,  they  could  operate  cars  well  without  chang- 
ing crews  ov.T  much  longer  divisions  than  at  present. 

As  before  intimated,  nun  are  required  to  take  from  four 
to  six  weeks  to  learn  our  107  miles  of  intenirnan  road. 
I'liis  docs  ni  it  include  operation  in  thi  tit}  1 1  Detroit  as  tin 
Detroit  United  Railway  Company's  crews  take  ..ur  cars  at 
the  city  limits.  The  conductor  on  an  interurban  car  which 
will  seat  fiff.  passengers,  and  which  frequently  carries 
many  more  on  special  occasions,  must  be  well  educated  to 
his  work  if  he  is  to  perform  it  with  anything  like  efficiency, 
OlKC  educated  there  arc  many  things  w  hich  come,  as  said 
In-fore,  a  kind  of  second  nature,  but  for  a  new  man  there 
is  an  immense  amount  of  detail  to  remember  and  to  get 
practice  in.  I  f  it  were  possible  to  have  all  passengers  pur- 
cl»asc  ticket^  before  boarding  the  car*  ami  to  relieve  the 
Conductors  >f  as  tnanv  duties  as  |iossihle.  as  is  iK-ing  done 
on  steam  roads,  the  problem  would  be  verv  much  sinipli- 
bed. 

The  Rapid  Railway  system  maintains  ticket  offices  at  its 
terminals  an-'  in  all  the  principal  villages  which  it  passes 
through,  but  tl  ere  are  necessarily  a  large  nuinlier  of  place* 
where  ticket  offices  cannot  be  maintained.  Even  where 
there  are  ticket  offices  there  is  little  inducement  for  a  pas- 
senger to  ptrvhasc  dekets.  because,  under  the  conditions, 
it  is  impossible  f-.r  the  company  to  discriminate  against  cash 
fares  <iiher  by  charging  extra  or  by  an  extra  charge  with  a 


rclwtc,  for  the  simple  reason  that  SO  many  passengers  must 
necessarily  gel  on  at  points  where  tickets  cannot  be  pur- 
.based.  I'hr  o  llection  of  jaslt  fares,  thereb  ire,  puts  .1  great 
amount  of  work  on  a  conductor  which  would  not  fall  to 
him  w  ere  it  iirssible  to  do  all  business  by  tickets,  as  on  steam 
roads,  and.  lurtherui.  re.  the  conductor  must  Ik-  better 
trained  for  his  work  than  if  he  were  simply  collecting 
straight  5-cer.t  fares  on  city  lines. 

The  average  distance  traveled  per  passenger  on  our  in- 
terurban lines  has  Ik-cii  found  to  Ik-  about  12  miles,  which 
goes  to  sho-.v  the  numbir  of  passengers  the  conductor  must 
ileal  with  on  a  run  of  73  miles.  Although,  as  said  ln?fore, 
conductors  aii<!  niotornieii  on  the  through  cars  of  the  Rapid 
Railway  System  only  operate  over  half  the  length  of  the 
mad  under  ordinary  conditions,  they  are  required  to  learn 
the  w  hole  toad  during  the  student  period,  so  that  in  emer- 
gencies they  can  do  service  on  either  the  northern  or  s.iuth- 
im  divisions.  The  nn  vemmt  of  trains  is  under  a  modifi- 
cation of  the  standard  code  of  train  rules  as  adopted  by  the 
American  Railway  Association,  with  the  telephonic  train 
orders  given  by  the  dcspitchcrs  at  Mt.  Clemens  ami  re- 
pealed by  both  motorman  ami  conductor,  who  arc  held 
equally  responsible  for  their  execution.  The  distances  be- 
tween sidings  are  so  short  that  it  is  not  desirable  to  take 
time  to  write  out  an  order  as  it  is  received,  but  the  danger 
of  accident  due  to  lapse  of  memory  is  provided  against  by 
not  giving  an  order  an  unnecessary  length  of  time  (seldom 
more  than  ten  minutes)  before  il  is  to  Ik-  executed.  Defi- 
nite meeting  points  are  given  instead  of  "wait"  or  "time" 
orders.  Trains  running  on  time  move  against  other  trains, 
as  provided  in  time  table,  without  orders  from  despatcher. 
A  train  sheet  and  order  book  shows  a  record  of  train  move- 
ment and  train  orders  that  is  complete  and  comprehensive. 

Tli.  Mild  I-..  •  •!'  1  \tra  Itattk  .  .ii  Sunday  -  an  I  1:.  bday  -  i- 
accomplishcd  en  the  Rapid  Railway  System  in  two  ways. 
It  may  be  s.otid  here  that  the  fact  that  the  road  reaches  a 
number  of  pleasure  resorts  along  Lake  St.  Clair  and  the  St. 
Clair  River  makes  the  amount  of  pleasure  riding  greater 
than  it  would  be  on  many  interurban  lines  w  here  no  such 
special  attraclions  existed.  We  have  one  division  called 
the  Shore  Fine  Division  which  follows  the  shore  of  Lake 
St.  Clair  and  the  Detroit  River  from  Mt.  Clemens  to  De- 
troit which  has  ears  regularly  during  the  week  at  one-hour 
intervals  During  the  sun  nier  as  a  regular  thing  this 
service  is  doubted  on  Sundays,  and  since  such  doubling  up 
of  the  service  is  generally  know  n  to  people  who  patronize 
this  line  regularly  it  is  a  in  >rc  efficient  and  desirable  way  of 
taking  care  .  1'  the  extra  traffic  than  running  two  or  three 
cars  U|niii  one-car  lime  as  different  sections  of  the  same 
train.  This  plan  of  doubling  the  frequency  works  well 
where  people  who  patronize  the  cars  know  in  advance  that 
the  extra  service  is  being  given,  t  >n  oitr  main  line,  how 
ever,  which  is  the  short  li.it-  From  Detroit  to  M:  Clemens, 
and  runs  from  Mt  Clemens  along  the  shore  to  Port  Huron, 
a  great  deal  of  the  extra  traffic  comes  from  stranger*,  and 
we  have  no  means  of  posting  these  people  as  t.»  the  fact  that 
any  extra  cars  are  being  run.  The  most  feasible  thing  then 
is  to  run  two  or  more  cars  ui>oii  the  time  given  on  our  time 
tables  for  one  car.  'This,  of  course,  causes  some  delay  at 
meeting  |Kiints.  because  cars  must  always  wait  '"or  tin-  dif 
ferent  sections  of  an  oppoedtuz  train.  In  case  two  ca^s  are 
l>eing  run  in  one  car's  time  there  w  ill  be  a  delay  of  one  <>r 
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two  minuses  while  the  swum]  section  is  arriving  at  a  meet- 
ing point.  However,  this  delay  is  partly  mailt-  up  for  by 
allowing  the  car  ahead  to  nave  some  of  the  local  stops  for 
passengers  In  the  following  car.  Or  the  main  or  short  line 
between  Detroit  and  Mt.  Clemens  a  half-hour  service  is 
regularly  maintained.  From  Mt.  Clemens  on  to  Port  Hu- 
ron the  car*  inn  at  onc-hoitf  intervals. 

A  ear  leaves  Mt.  Clemens  <>n  the  regular  time  every  hall  . 
hour  without  regard  10  whether  the  ears  from  Fort  Huron 
arc  011  time.  That  is,  if  the  through  car  from  I'ort  Huron 
should  bo  delayed  by  the  heavy  rush  of  summer  business,  a 
car  is  started  to  Detroit  from  Mt.  Clemens  upon  its  time 
and  the  car  from  I'ort  Huron  can  then  run  through  from 
Mt.  Clemens  to  Detroit  without  any  stops  save  for  letting 
off  passengers  from  points  north  of  Mt.  Clemens.  The 
through  I'ort  Huron  cat  can,  therefore,  arrive  at  its  destina- 
tion, Detroit,  on  time.  The  suburban  business  into  I'ort 
Huron  is  cared  for  it:  a  similar  manner  to  that  just  de- 
scribed ami  insures  compliance  with  the  timetable. 

It  might  well  be  the  work  of  the  American  Street  Kail- 
way  Association,  which  now  numbers  among  its  members 
so  many  interurban  companies,  to  appoint  a  committee  of 
inu-rurhan  superintendents  to  codify  w  hat  ought  to  lie  the 
operating  rules  for  interurban  lines.  It  seems  to  me  that 
we  are  getting  to  a  pobtl  where  there  should  be  some  such 
recognized  tcandanls  in  operating  rules  and  methods.  It 
would  mean  much  to  those  of  us  who  at  present  have  to  con 
tend  with  totally  inexperienced  help  in  times  of  heavy  busi- 
ness. 

The  Rapid  Railway  system  keeps  about  eighty  moiorin.ii 
and  conductors  on  its  regular  runs,  with  from  ten  to  twenty 
extra  men.  This  brings  up  an  operating  point  wherein  in- 
terurbait  roads  are  at  considerable  advantage  over  city  lines, 
namely,  in  the.  small  number  of  extra  motonnen  and  con- 
ductors required  and  the  relatively  largo  amount  of  Wofli 
w  hich  it  is  usually  found  possible  to  give  these  extra  MeM  on 
an  interurban  road,  thereby  keeping  them  well  paid  and  sat- 
isfied, where  the  city  road  would  have  difficult;  in  doing  the 
same  thing. 

In  the  maintenance  of  our  track  and  right  of  way,  which 
Comes  Under  the  operating  department,  the  interurban  road 
is  divided  into  sections  from  8  miles  to  10  miles  in  length 
with  one  foreman  and  >ix  men  for  each  section.  These 
track  men  are  employed  by  the  Company  the  year  around, 
although,  of  course,  during  the  frozen  period  in  winter  they 
cannot  do  much  track  work.  At  such  times  they  are  put  at 
such  other  work  as  needs  to  lie  done,  walking  track,  shov- 
eting  snow,  coal.  etc..  and  thus  are  kept  in  readiness  for 
their  regular  work  in  the  spring.  It  is  considered  that  bet- 
ter results  are  obtained  by  assigning  a  number  of  foremen 
lo  sections  of  the  above  length  than  by  working  a  large 
floating  gang. 

'  >ne  of  the  great  needs  of  electric  interurban  roads  is  the 
adoption  of  standards  of  permanent  construction  of  road- 
way ami  especially  of  operating  methods,  that  will  secure 
uniformity  in  practice  so  far  as  is  consistent  w  ith  local  con- 
ditions on  what  are  to  l>c  the  leading  interurban  systems  of 
the  country.  Such  a  forward  step  will  lay  the  foundation 
for  the  education  of  employees  along  established  lines  and 
for  the  development  of  w  hat  has  not  up  to  this  time  existed 
—a  thoroughly  experienced  interurban  railway  employee, 
versed  in  standard  practices  and  available  for  immediate 
service  nifl  any  line. 


Power  Distribution  and  Operating  Points  on  the  Detroit, 
Ypsdanti,  Ann  Arbor  &  Jackson  Railway 

The  Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson  Railway 
operates  the  longest  continuous  line  of  inierurlwn  electric 
road  out  of  Detroit,  extending  from  the  Detroit  city  limits 
to  Jackson,  a  distance  of  76  miles,  with  a  branch  to  Saline. 
It  was  formerly  operated  by  two  power  houses,  but  these 
have  recently  been  combine  I  into  one  combination  alternat- 
ing and  direct-current  power  station  at  Ypsilanti.  This 
power  station  bring  the  most  modern  of  any  in  the  vicinity 
ot  Detroit,  representing  the  latest  engineering  practice 
of  WestiiiL-house.  Church.  Kerr  &•  Company,  who  in -tailed 


TRACK  AND  LINK  CONSTRUCTION.  DETROIT,  YPSILANTI  & 
ANN  ARBOR  RAILWAY 


it,  is  worthy  "of  mote  than  passing  notice.  The  plan  and 
sectional  elevation  of  this  power  house  are  given  in  ilk- 
drawings  accompany  iny  this  article,  which  show  the  yen- 
era!  arrangement  and  dimensions. 

liegiiiiiing  at  the  boiler  room,  there  arc  eight  .?.?5-'.ip  jJah- 
coek  &  Wilcox  boilers,  carry  ing  160  lbs.  steam  pressure. 
These  are  supplied  with  iced  water  by  four  Wortltingtoii 
outside  packed  plunger  feed  pumps.  Acording  to  the 
usual  practice  of  this  engineering  company,  induced  draft 
is  employed  furnished  by  a  steam-driven  fan.  of  which  a 
duplicate  is  kept  in  reserve.  These  fans  are  driven  by  Wesl- 
inghouse  junior  engines.  The  due  gan-s  pass  through 
Green  economizers.  The  Iwiilor  firing  is  done  bv  Roney 
mechanical  stokers  divided  in  two  sections,  four  boilers  on 
each  section.  The  boilers  are  piped  to  a  lO-hv  main  header 
which  is  divided  into  sections  between  each  boiler,  with 
cut -off  valves.  The  connections  from  the  boilers  to  the 
engines  are  made  by  bends  of  pipe  of  long  radius. 

The  main  engines,  of  which  there  are  eight,  are  all  the 
mine  size,  hcin«j  Wesiinghouse  high-speed  compound  con- 
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densing  18-in.  and  30-in.  x  16-in.  stroke,  running  20c     switch,  the  rheostat  in  the  generator  field  circuit,  three 


r.  p.  m.  Each  engine  has  one  Worthington  compound  jet 
condenser.  The  two  engine-driving  exciters  are  Westing- 
house  com]»ound,  9-in.  and  15-in.  x  9-111.  stroke,  running 
condensing  or  non-condensing. 


alternat inc. -current  ammeters,  one  indicating  wattmeter, 
synchronizing  lamps  and  voltmeter  and  synchronizing  plug 
receptacles.  Generators  connect  through  their  three-pole 
main  twitchet  without  any  further  circuit  breaking  de- 


t  09t 


cross  section  Of  POWER  STAMON 


To  five  of  these  engines  350-kw  three-phase  alternators 
are  connected.  These  are  390- volt  machines  operating  at 
the  unusual  frequency  of  cycles  per  second.  The  re- 
maining three  engines  have  250-kw  double-current  gener- 
ators, giving  650  volts  on  ihe  direct -Current  commutator, 
or  3«jo  volts  at  the  alternating-current  collector  rings.  The 


vices,  directly  to  the  low-;ension  alternating-current  bus- 
bars. 

The  entire  alternating-current  output  is  delivered  to  one 
l«nk  of  three  delta  connected  step-up  transformers.  The 
only  automatic  circuit  breakers  in  connection  with  the  low- 
t en  si  on  switching  in  the  station  are  in  the  three  legs  of  the 


TRAIN  SHEET  AND  POWER  DISTRIBUTION 


two  exciters  are  50-kw.  125-voIt  machines.  These  are  also 
used  to  light  the  offices  and  shops.  All  the  alternating-cur- 
rent generators  are  operated  in  parallel,  and  there  is  no 
provision  tor  other  than  parallel  operation.  Coming  to 
the  switchboard,  there  are  eight  alternating-current  gener- 
ator panel.-;,  each  of  which  has  a  three-pole  knife  switch  for 
breaking  the  main  generator  circuit,  a  double-pole  field 


circuit  supplying  these  transformers.  Each  leg  of  this  main 
circuit  has  a  switchlxiard  panel,  upon  which  a  Westing- 
house  alternating-current  automatic  circuit  breaker  with  a 
time  limit  is  placed.  The  time  limit  is  put  on  these  break- 
ers, so  that  in  case  there  is  a  short  circuit  at  one  of  the  sub- 
stations the  circuit  breakers  at  the  sub-stations  will  open 
before  those  at  the  main  station,  the  idea  being  that  fre- 
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quently  this  will  save  shutting  down  the  w  hi  system  1»> 
the  opening  of  the  circuit  breakers  in  the  main  power  house, 
where  opening  the  nib-Station  breakers  would  do  a*  wi  ll 
In  each  leg  of  the  circuit  there  are  also  single- pole  knife 
switches  of  3000-amp.  capacity.  The  total  output  is  meas- 
ured by  a  polyphase  induction  integrating  wattmeter  at  oik- 
end  of  die  low-tension  Switchboard  just  described,  which 
contains  tin-  generator  and  transformer  panels.  There  arc 
two  voltmeters  on  brackets  at  the  end  of  the  board.  « hie 
of  these  is  connected  permanently  to  the  bus-bars,  the  other 
to  any  generator  which  is  being  prepared  for  connection  to 


but  containing  galleries  for  the  high-tension  switches  and 
lightning  arresters.  The  high-tension  apparatus  is  there- 
fore isolated  to  a  certain  extent  from  the  rest  of  the  plant. 
This  same  idea  is  carried  out  in  the  sub-stations,  which  have 
towers  on  a  smaller  scale  lor  containing  the  high-tension 
apparatus. 

The  direct -current  terminals  of  the  double-current  gener- 
ators are  connected  to  the  ordinary  direct-current  generator 
panels  and  supply  lines  adjacent  to  the  power  bouse  through 
three  .direct -current  feeder  panels.  These  generator  panels 
have  three  singlc-|>olc  main  switches — for  positive,  negative 


n 

i~0  •  i  ' 
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SUB-STATION  PI  AN  WITH  WAITING  AND  KXF'RE>S  ROOMS 


the  bu-i..rs.  Along  with  the  voltmeters  there  is  also  a 
Westinghoiise  synchroscope  for  use  in  getting  generators 
in  sti-p  with  the  bits-bars  before  connecting  them  in.  This 
indicates  directly  the  amount  that  the  generator  is  out  Ot 
step,  and  11  is  a  much  more  accurate  guide  than  suichroniz- 
ing  with  Ipuips. 

The  step-up  transformers  raise  the  voltage  front  31; 1 
volts  to  JI.000  volts.  The  high-tension  leads  from  the 
transformers  are  taken  to  phi',-  switches,  which  serve  simp'.y 
to  transfer  or  open  connections,  and  then  to  static  inter- 
rupters, from  which  they  pass  to  the  regular  Westinghous 
long-break  combination  switch  and  fuse.  The  Westing- 
house  low-ei|iiivalcnt  'lightning  arresters  are  connected  be- 
tween each  leg  of  the  higb-tension  line  and  ground.  As 
seen  by  the  plan  of  the  power  house  accompanying  this 
article,  all  the  high-tension  apparatus  is  in  a  bay  or  tower 
built  on  one  side  of  the  generating  room  and  providing  not 
only  a  wire  lower  for  the  entrance  of  the  high-tension  lines. 


ami  equalizer.  The  automatic  circuit  breaker  is  on  the 
negative  side.  The  feeder  panels  have  the  usual  equipment 
of  an  ammeter,  circuit  breaker,  and  single-pole  switch 
The  direct-current  output  is  also  measured  by  record 
ing  wattmeter.  A  previous  diagram  illustrates  graph- 
ically the  relative  position  of  the  [lower  house  ami 
sub-station,  and  the  high-tension  lines,  giving  als.  >  the 
capacity  of  each  sub-station.  This  diagram,  of  course,  in- 
cludes only  that  portion  of  the  line  from  a  point  near  the 
Detroit  city  limits  to  Jackson.  <  lulside  of  Detroit  the  cars 
are  operated  by  the  Detroit  United  Railway.  The  distance 
from  Addison's  switch  to  Jackson  is  09.8  miles,  which  is 
covered  at  an  average  speed  of  25  miles  per  hour.  The 
diagram  gives  the  drop  to  potential  midway  between  sub- 
stations with  450  amps,  flowing  between  trolley  and  track 
As  seen  by  the  train  sheet,  this  represents  almost  extreme 
conditions,  which  would  occur  in  ordinary  operation  nnly 
ouec  every  half  hour. 
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The  regular  passenger  schedule  for  the  cars  is  at  The  design  and  equipment  of  each  of  the  sub-stations  be- 

onc-hour  intervals  for  the  points  west  of  Ann  Arlwr,  and  ing  alike, arc  all  practically  illustrated  in  the  views  herewith, 

half-hour  intervals  for  points  cast  of  Ann  Arbor.    The  The  sub-station  buildings  ire  of  steel  and  brick  with  towers, 

dotted  line-  mi  the  train  sheet  indicate  the  Conditions  when  as  mentioned,  and  each  is  laid  out  to  contain  three  200-kw 


INThRIOR  OH  POWER  STATION 


SUB-STATION.  SHOWING  HIGH  THNslON  APPARATUS  IN  BAY  UNDER  TOWER 

half-hour  service  is  maintained  west  of  Ann  Arbor.    I'or  transformers  and  two  250-kw  rotary  converters  with  room 

a  map  showing  the  route  of  the  road  reference  can  be  made  for  one  extra  rotary  converter.     There  are,  of  course, 

to  the  one  which  is  shown  elsewhere  in  this  issue,  giving  switchltunrd  panels  for  the  alternating-Current  side  of  the 

a!'  tlu-  interurhan  roads  around  Detroit.  rotaries  and  direct -current  side.    There  are  two  feeder 
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panel*  at  each  sub-station,  one  feeding  east  and  the  other  geared  compressors,  requiring  less  cost  of  maintenance, 
west.    The  trolley  lines  are  sectioned  in  front  of  each  sub-  and  being  much  more  pleasant  from  a  passenger's  stand- 
station,  point  because  of  the  absence  of  noise  from  the  gears.  The 
The  cars  operated  regularly  are  as  follows:  ears  were  formerly  equipped  with  Westinghouse  automatic 

[ntcrurban  passenger  cars                      13  air  brakes,  but  these  have  been  changed  to  Westinghouse 

Local  city  e-ars  at  Ann  Arbor                      4  straight       brakes,  because  of  the  greater  ease-  and  accu- 

l-F.-ight  cars                                           4  racy  with  which  a  motor  man  can  regulate  exactly  the  prcss- 

Coiislruction  car                                      1  ureon  the  1  rake-shoes  w  ith  a  straight  air  brake.    The  first 

  cars  built  have  Raker  hot-water  heaters.    The  windows  are 

Total                                          22  i|lc  ordinary  steam-mad  car  type  on  the  new  cars,  the  drop 

On  this  load  five  of  the  250-kw  units  are  run.  sash  having  been  abandoned  on  this  road. 

The  rolling  stock  on  this  road  is  fairly  uniform,  although  The  company  does  most  of  its  own  re-pair  work  in  a  well- 

the  sizes,  both  of  car  bodies  and  equipment,  have  been  in-  equipped  shop  at  Ypsilanti.  which  also  is  the  main  car 


MACHINE  FOR  SCRAPING  AND  RECOVERING  HELD  WIRE 


creased  as  the  road  grew  older.  New  cars  have  a  sealing 
capacity  of  sixty  people.  They  contain  closets  and  drinking- 
water  tanks,  but  no  room  is  lake-it  for  hot-water  healers  ;  the 
heating  is  by  electricity.  The  heater  would  take  up  the 
seats  of  three  or  four  persons  unless  placed  it)  the  front 
vestibule.  The  motor  equipment  is  four  Westinghouse 
No.  yC>  motors.  The  trucks  ami  car  bodies  were  built  by 
the  Barney  &  Smith  Car  Company,  the  trucks  being  master 
car  builders'  type.  Axles  arc  5]  ins.  in  diameter;  wheels. 
36  ins.  in  diameter;  wheel  tread,  .'J  ins.,  with  a  bevel  at  the 
outer  edge  to  give  the  outer  edge  strength,  and  llan-jes  fins, 
deep.  These  cars  take  from  150  amps,  to  200  amps,  run- 
ning at  their  maximum  speed  of  about  45  miles  per  hour. 
The  accelerating  curre-nt  is  from  1 50  amps,  to  200  amps., 
with  motors  in  series,  and  from  300  amps,  to  350  amps, 
when  thev  are  thrown  in  parallel  making  ordinary  starts. 
This  accelerating  current  sometimes  reaches  450  amps., 
though  not  frequently.  All  the  enrs  011  the  road  are  of  the 
same  general  type,  with  Barney  &  Smith  car  bodies  ami 
trucks.  Westinghouse  motors,  Westinghouse  straight  air 
brakes,  and  on  the  latter  cers  gearlcss  compressors.  The 
latter  have  proved  a  great  improvement  over  the  old-style 


house.  J.  M.  Miller  is  m  ister  mechanic.  The  armature- 
winding  department  is  able  to  rewind  most  of  the  ordinary 
types  of  armatures  used  on  the  interurban  cars  at  a  cost 
of  about  $12  per  armature.  Instead  of  selling  burned-out 
field  coils  for  scrap  copper,  these  coils  are-  run  through  a 
machine  which  scrapes  off  all  the  old  insulation  and  winds 
on  a  layer  of  tape.  This  makes  the  wire  as  good  as  new 
for  field-coil  winding,  and.  as  the  wire  is  pulled  through 
this  machine  in  the  process  of  winding  a  new  field  coil,  the 
expense  of  the  operation  is  very  low.  This  machine  is 
illustrated  herewith.  There  are  no  sharp  edges  in  connec- 
tion with  this  machine,  the  wire  simply  passes  over  pulleys 
and  past  dull  edges  which  take  off  the  insulation.  The 
insulation  must  be  burned,  however,  before  this  machine 
will  take  it  off.  LTnless  the  field  coil  has  already  been  so 
hot  as  to  carbonise  the  insulation  it  must  be  put  in  the  fire 
before  being  put  through  the  machine.  Mr.  Miller  reports 
an  unusual  high  average  for  trolley-wheel  life  for  such 
severe  interurban  service,  namely,  about  10,000  miles.  A 
rollcr-lieariiig  wheel,  with  side  contact  spring,  is  used.  The 
trolley-wheel  pressure  against  the  wire  is  unusually  heavy, 
lning  aliout  40  lbs.    It  is  thought  that  this  pressure,  to- 
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gether  with  the  (act  that  the  trolley  has  a  roller  Iwaring 
which  permits  of  considerable  pressure,  is  responsible 
largely  for  the  high  average  mileage  ol  trolley  wheels.  The 
wheel  being  held  firmly  ;:gainst  the  wire,  there  is  little 
chance  for  incipient  arcing  due  to  poor  contact  between 
w  heel  and  wire,  and  hence  the  grooves  do  not  wear  rough. 
To  enable  so  much  pressure  to  be  put  on  the  trolley  poles 
without  undue  strain  on  the  springs  of  the  trolley  base,  a 
slight  modification  has  In-cn  made  in  the  usual  Nuttall  trol- 
ley base,  by  which  both  springs  work  together  to  keep  the 


M01111  nni  trolley  hasl 
tension  on  the  trolley.  In  the  base  as  ordinarily  used  the 
tension  is  on  one  spring  at  a  time  only,  the  other  spring 
being  tree  until  the  trolley  pole  i*  turned  over.  Due  of  the 
trolley  bases  changed  so  as  to  give  simultaneous  tension 
on  both  springs  is  herewith  illustrated.  All  that  is  ncces- 
sarry  to  make  this  change  is  to  put  in  a  different  shaped 
curved  piece  for  the  roils  which  carry  the  tension  to  be 
hooked  into. 

The  plan  has  been  adopted  of  replacing  all  broken  cast- 
iron  lower  gear  cases  with  gear  cases  made  of  sheet  steel. 
These  are  made  in  the  company's  shops.  The  corners  are 
l-in.  angle  iron  lient  to  the  proper  shape.  The  sides  are 
Xo.  14  sheet  steel.    The  hangers  are  bent  up  from  2>n.  x 


The  regular  schedule  calls  for  cars  every  half  hour  east 
of  Vpsilami  and  cars  every  hour  west  of  Ypsilanti.  When 
special  traffic  is  handled  from  Jackson,  the  western  termi- 
nus of  the  road,  cars  are  run  every  half  hour,  the  fact  that 
these  cars  will  be  run  being  advertised  in  the  local  papers. 
It  is  found  that  this  is  sufficient  to  prevent  overloading  of 
the  regular  cars  running  on  the  one-hour  intervals.  Spc- 


STANDARD  PASSENGER  CAR 

cial  cars  can  be  chartered  when  ordered,  and  the  charge  is 
made  on  the  mileage  kisis. 

About  seventy  conductors  and  motoriuen  arc  kept  on  the 
pay  roll.  All  runs  less  than  eight  hours  are  termed  "extra 
nms,"  and  the  men  having  them  are  given  chances  at  the 
ordinary  runs  whenever  the  regular  men  are  Off.  The  road 
is  not  operated  in  divisions,  but  train  crews  make  the  en- 
tire run  through  from  Jackson  to  Detroit  and  return. 
Twelve  freight  offices  with  regular  agents  arc  maintained. 
This  road  is  under  the  management  of  F  E.  Merrill,  with 
S  J.  Dill,  formerly  of  the  Metropolitan  Street  Railway,  of 
New  York,  as  superintendent.  The  road  is  controlled  by 
what  is  popularly  known  as  the  Hawks-Angus  syndicate,  J. 


TWO  SUH-STATIONS  OF  THE  DETROIT.  YPSILANTI,  ANN  ARB  OR  A  JACKSON  RAILWAY 


{-in.  l>ar  iron.  The  sheet  steel  is  riveted  to  the  angle-iron 
corners  at  frequent  intervals  with  cold  rivets.  These  cases 
will  hold  water  and  oil,  so  well  is  this  fitting  done.  The 
great  advantage  found  in  the  sheet-steel  case  is  that  when 
obstructions  are  struck  by  the  gear  case  it  does  not  cause 
as  great  risk  to  the  car  or  equipment  as  when  heavy  cast- 
iron  gear  cases  are  used.  A  sheet-steel  gear  case  will  come 
loose  or  bend  before  doing  any  serious  damage.  A  cast- 
iron  case  may  derail  the  car. 

To  maintain  the  100  miles  of  interurban  track  owned  by 
this  company  five  section  gangs  are  employed  with  four 
men  in  each  gang. 


D.  Hawks  being  president:  S.  F.  Augus,  vice-president  and 
treasurer,  and  F.  A.  Hinchman,  secretary  ami  purchasing 
a  gen t . 


The  L'nion  Traction  Company,  of  Medina,  N.  Y.,  was 
incorporated  Sept.  24,  with  a  capital  of  $V  100,000,  to  operate 
an  electric  railroad  50  miles  long  from  I'atavia.  Genesee 
County,  to  the  I-akc  l  tatario  shore,  near  Olcott,  Niagara 
County.  •  The  directors  include:  Isidor  H.  Ceballe,  Fred 
L.  Downs,  Darius  Fuller,  Samuel  Landauer,  of  Medina; 
Joseph  \V.  Holmes,  of  liatavia,  and  Howard  Hendrickson, 
of  Albany. 
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NOTICE. 

Papers  and  correspondence  on  all  subjects  of  practical  inlertsl 
to  our  readers  are  cordially  invited.  Our  columns  are  always  open 
lor  the  discussion  of  problems  of  operation,  construction,  engineer- 
ing, accounting,  finance  and  int  ention. 

Special  effort  Witt  be  made  to  answer  promptly,  and  without 
iharge.  any  reasonable  request  for  information  which  may  be  re- 
ceived from  our  readers  and  advertisers,  ■miww'j  being  given 
through  the  columns  of  the  Jol-bxaL  when  of  general  interest, 
vtherwue  by  letter. 

Street  Railway  news  and  all  information  regarding  changes  of 
.■A, as,  new  equipment,  extensions,  financial  changes,  etc.,  will  be 
gieatly  appreciated  for  use  in  our  news  columns. 

.Ill  matters  intended  for  publication  in  the  current  issues  mutt 

be  received  at  our  office  mot  later  than  Wednesday  of  each  we,  I; 
Address  all  communications  to 

The  Street  Railway  Publishing  Co., 
Engineering  Building,  1 14  Liberty  Street,  New  York. 


With  this  iiuiiiIkt,  the  Street  Railway  Journal  close* 
the  eighteenth  year  oi  its  life  as  a  publication.  These  years 
have  been  full  oi  activity,  and,  as  we  hope  and  believe,  of 
usefulness  to  the  entirv  street  railway  industry.  Our  first 
miiubci  was  unpretentious  and  contained  only  twenty-four 
pages,  but  the  paper  lias  kept  pace  with  the  increase  in  size 
ami  importance  of  the  street  railway  Companies  of  the 
country,  and  this  number,  which  is  the  largest  ever  issued 
by  u»  or  by  a  publisher  jf  any  technical  paj>cr.  contain* 
in  the  neighborhood  of  500  pages.  Our  spceial  October 
numbers  have  been  issued  for  so  many  years  that  they  are 
looked  uiMin  to  a  certain  extent  as  a  matter  of  course,  not 
only  by  our  readers.  hit  by  the  publisher*  as  well,  yet  few 


probably,  except  the  publisher*,  realize  the  enormous 
amount  of  work  and  ir.pensc  entailed  in  the  prc|»aration  ol 
a  number  like  the  present.  There  is  literally  no  parallel  in 
the  way  of  a  publication  ol"  this  size  issued  troin  any  of  th. 
technical  presses  abroad,  w  here  the  October  number  of  the 
STREET  Railway  JOURNAL,  as  well  as  the  paper  itself,  is 
looked  u(>on  as  representative,  as  well  as  typical,  of  Un- 
American  enterprise  and  energy  back  oi  the  industry  of 
w  hich  it  treats. 

•  .  * 

Ihe  ini|n>rtanee  oi  Detroit  as  an  interurban  :entcr  ami 
the  present  interest  that  is  being  taken  in  the  construction 
of  electric  interurban  railways  has  naturally  led  to  the 
devotion  ol  much  space  in  this  issue  to  interurban  work 
around  Detroit  and  elsewhere.  IT.erc  ;*re  a  few  features 
of  the  city  street  railway  service  in  Detroit,  however, 
which  are  sufficiently  notable  to  v  arrant  the  calling  of 
special  attention  to  them.  The  so-ca'.led  3-ccnt  fare  in 
Detroit,  about  which  much  has  been  said  in  various  parts 
<d  the  country  in  an  attempt  to  prove  the  soundness  of 
the  3 -cent  fare  idea,  has  been  before  taken  up  in  an  article 
giving  facts  and  figures  showing  the  true  situation,  which 
is  far  iront  what  the  advocates  of  the  straight  ,<-ce*nt  fare 
have  been  wont  to  represent  it.  Experience  at  Detroit  has 
gone  nut  only  to  show  that  a  3-ccnt  fare  is  financially  im- 
practicable from  the  standpoint  oi  ihe  investor  in  street 
railway  securities,  but  that  it  does  not  appeal  strongly  to 
any  great  portion  of  the  street  car  p-urcnizing  public.  A 
straight  nickel  fare  with  good  scr\:cc  seems  to  suit  the 
public  be*t,  ami  is  the  happy  medium  which  will  enable 
the  company  to  make  money  and  keep  its  service  up  to 
a  high  standard  without  making  unduly  high  profits. 

In  another  respect  Detroit  city  streer  railway  service  is 
unique,  namely,  in  ihe  enormeitis  number  of  cars  sent  out 
to  carry  the  traffic  during  the  rush  hours  mornings  and 
evenings  as  compared  with  the  number  of  cars  in  service 
during  the  middle  oi  the  day,  this  increase  amounting 
during  the  w  inter  to  75  per  cent  over  the  midday  schedule 
in  the  morning  and  125  per  cent  over  tie-  midday  schedule 
in  the  evening.  It  is  doubtful  if  there  is  any  city  in  the 
United  State*  where  such  figures  as  to  increase  in  the 
number  of  cars  in  service  during  the  rush  hour.*  can  be 
shown.  As  every  practical  street  railway  operator  know  *, 
such  excellent  provision  for  rush-hour  traffic  means  an 
enormous  number  of  tripper  crews  and  the  problem  oi 
giving  these  extra  men  enough  work  to  keep  them  in  the 
employ  of  the  company  is  an  extremely  difficult  one,  this 
problem  being  further  increased  by  the  iron-clad  agree- 
ment which  the  company  has  with  the  employees'  union 
a*  to  hours  in'  service  and  wage*. 

This  leads  up  to  another  notable  feature  in  the  street 
railway  situation  at  Detroit.  Theie  is  probably  no  street 
railway  in  the  country  which  has  such  an  exacting  agree- 
ment with  the  union  of  its  employee*,  this  agreement 
covering  a  large  number  of  detail  points,  as  well  as  some 
rules  under  which  it  would  seem  at  first  thought  very 
difficult  to  operate.  The  success  of  the  Detroit  United 
Railway  Company  so  far.  in  dealing  with  its  employees  as 
represeir.ee!  by  their  union,  is  undoubtedly  due  to  the  fair- 
lies*  of  the  position  taken  by  the  comnanv  at  all  times  upon 
all  matters  relating  to  relations  between  company  and  em- 
ployees. The  willingness  of  the  rumpanv  to  arbitrate 
matters  which  might  come  under  dispute,  and  even  to 
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a:iow  n  sponsible  representatives  oi  its  employees  to  pass 
judgment  upon  matters  of  discipline,  should  there  lie  any 
charge  of  unfairness,  has  put  the  eoinpany  in  pra.tieally  an 
impregnable  position  as  long  as  there  is  any  sense  of  justice 
and  fairness  on  the  pan  of  the  employees  and  the  public. 

Vnother  point  which  must  be  a  souro  of  gratification  to 
the  company,  as  it  is  to  all  \isitors  to  D» troit.  is  the  regard 
for  appearances  as  shown  by  the  condition  in  which  its 
property  is  kept  in  various  parts  of  the  city,  and 
which  is  in  full  keeping  with  the  spirit  which  seems 
to  Ik-  shown  everywhere  on  Dctro»:"s  streets,  Car  houses 
and  car  shops  are  not  usually  considered  great  additions  to 
the  beauty  of  a  street  upon  which  t':<  v  are  situated,  but  in 
1  >etroit  the  various  foremen  vie  with  each  other  in  keeping 
the  premises  under  their  charge  in  good  condition.  W  ell 
kept  lawns,  flowers  and  vines  are  found  in  places  around 
the  various  car  houses  where  ton  frequently  nothing  but 
■!iist  and  gravel  are  to  be  seen. 

«  *  * 

The  student  of  interurhan  electric  railroading  will  find 
much  to  interest  him  around  Detroit.    The  electric  rail- 
ways from  this  city,  as, shown  in  the  maps  which  are  pub- 
lished in  this  number,  radiate  in  all  directions  except  to  the 
east,  where  expansion  is  prevented  by  the  Detroit  River, 
and  reach  I'ort  Huron  on  the  north.  Toledo  and  Cleveland 
on  the  south  and  southeast,  while  they  extend  10  the  west 
as  far  as  the  eastern  shores  of  Like  Michigan.     In  fact, 
Southern  .Michigan,  owing  partly  to  lilnral  laws  which  en- 
courage the  transportation  of  freight,  as  well  as  passen- 
gers, by  electric  railways,  and  partly  to  its  topographical 
:  atures,  which  are  favorable  to  railroad  construction,  is 
now  provided  with  a  sy  stem  of  interurhan  electric  railway 
transportation  which  is  probably  not  rivaled  by  any  other 
territory  in  this  country,  and  certainly  not  abroad.    In  o  ir 
Detroit  article,  which  occupies  the  o|>ening  pages  of  this 
pa|H-r.  no  attempt  has  been  made  to  describe  any  of  these 
interurhan  railways  except  those  which  actually  enter  the 
city,  as  the  more  important  lines  outside  of  the  city  have 
been  made  the  subjects  of  extended  articles  in  recent  issues 
of  this  paper.    These  loads,  moreover,  are  among  the  latest 
in  equipment  of  any  in  the  country .  ami  represent  in  size  of 
rolling  stock  and  in  many  other  ways  the  tendency  to 
copy  steam-railroad  models  so  far  as  they  are  applicable  to 
electric  railway  conditions     Following  the  articles  de- 
scriptive of  the  Detroit  system  in  this  issue  w  ill  be  found  a 
-erics  of  contributions  on  different  departments  of  inter- 
urhan railroading.    The  writers  are  authorities  on  the 
topics  discussed  by  them,  and  their  suggestion*  will  be 
found  of  great  benefit  to  the  designer  and  builder,  as  well 
as  the  operator.    In  view  of  tin  importance  which  intei 
urlian  electric  railroading  has  acquired  during  the  past  five 
yean,  and  particularly  during  the  past  year,  no  excuse 
seems  necessary  for  devoting  so  much  space  to  this  subject, 
hollowing  these  articlis  ar-  three  on  some  of  the  latest  in- 
terurhan roads  in  New  England,  the  Middle  States  and  the 
West.    The  space  at  our  disposal  in  this  issue  would  pre- 
vent tis  from  commenting  at  length  upon  these  signed 
articles,  if  this  were  necessary,  but  we  feel  as  if  we  could  not 
add  to  the  treatment  given  the  topics  by  the  respective 
authors. 

•  ■  * 

Passing  now  from  the  theory  to  the  realization,  we  l>e- 
Keve  that  the  description  of  each  of  the  three  interurhan 


roads  selcrted  for  discussion  in  this  issue,  i.  e.,  the  Boston 
&  Worcester,  the  Oley  Valley  and  the  Aurora,  Elgin  it 
Chicago,  will  be  especially  interesting,  as  each  represents  a 
distinct  advance  over  any  previous  line  which  has  been 
built  i;i  the  territory  through  which  it  operates.    Of  these, 
the  latter  is  probablv  the  best  known,  not  only  to  elec- 
tric engineers  and  railway  managers,  but  to  the  public 
as    well.    It   is  seldom   that   the   inauguration   of  any 
single  electric  railway  enterprise  marks  such  an  importani 
advance  in  the  art  :is  has  that  of  the  Aurora.  Elgin  \ 
Chicago  Railway.    Although  the  attention  of  our  reader- 
has  been  called  to  the  work  of  this  company  numerous 
times  during  the  past  year  ami  a  half,  and  those  wh  . 
have  followed  the  subject  in  our  columns  are  tolerab  v 
familiar  w  ith  what  the  road  is  doing  and  proposes  to  do,  it 
will  not  be  out  of  place  at  this  time  to  sum  up  the  probable 
bearing  of  this  new  undertaking  on  the  future  oi  the  elec- 
tric railway  business.   The  road  is  perhaps  nothing  moil 
than  the  natural  result  of  the  gradual  evolution  the  intei 
urban  electric  railway  has  been  undergoing  for  the  pasi 
five  y<  ars.  but  it  without  doubt,  on  the  whole,  represent 
the  highest  development  the  electric  interurhan  railway 
has  yet  attained.   Indeed,  it  is  a  pleasure  in  this  number  ol 
the  Stkkkt  Railway  Joirxai.,  which  number  by  its  con- 
tents illustrates  so  fully  the  magnificent  strides  made  in 
interurhan  work,  to  be  able  to  point  to  such  an  excellent 
example  of  interurhan  electric  railway  engineering  and 
solid  financial  confidence  in  the  undertaking,  as  is  afforded 
by  the  Aurora,  Elgin  &  Chicago  Railway.    This  road 
marks  a  considerable  advance  over  previous  interurhan 
undertakings  in  several  respects,  namely:  (1)  in  the  solidity 
of  its  track  and  roadbed,  which  is  equal  to  that  of  the  best 
steam  trunk  lines  ami  which  will  admit  of  the  low,  long, 
continuous  runs  at  the  highest  speed  known  to-day  in  rait- 
road  work;  <»  in  the  high  maximum  speed  for  which  the 
equipment  is  designed,  which  speed  is  over  00  miles  pei 
hour,  and  (31  in  the  fast  schedules  that  are  possible,  in- 
cluding frequent  stops,  a  schedule  speed  of  40  miles  pei 
hour  being  obtainable,  with  stops  every  3  miles.    It  is 
evident,  when  these  points  arc  considered  and  fully  ap- 
preciated, that  the  electric  interurban  railway,  having 
gradually  evolved  from  a  local  service,  with  a  schedule 
Speed  of  from  10  miles  to  15  miles  per  hour  along  a 
country  highway,  up  to  the  present  common  interurhan 
schedule  of  20  miles  to  25  miles  per  hour  on  a  private  right 
of  way,  is  now  to  lake  another  derided  step  in  advance  111 
the  matter  of  speed,  thereby  opening  up  to  itself  new  fields 
of  usefulness.  This  will  be  practically  the  first  electric  rail- 
way in  this  country  to  give  a  through  service  between  cities 
38  miles  apart,  which  will  equal  or  exceed  the  best  spee'l 
made  by  the  steam  mails  covering  the  same  distance.  It 
Is  worth  noting  that  while  the  through  traffic  between  sue'- 
cities  as  Aurora  ami  Chicago  would  undoubtedly  not  be 
such  as  to  justify  the  operation  of  steam  trains  at  half-hou; 
intervals,  it  has  been  sufficient  even  at  the  time  oi  the  open 
ing  of  this  new  electric  road,  to  take  a  majority  of  the  seats 
in  the  cars  running  between  Chicago  and  Aurora  at  half- 
hour  intervals,  even  though  the  schedule  of  the  electric 
road  is  not  as  fast  as  that  ultimately  contemplated  by  the 
management. 

*  *  * 

In  other  words,  the  electric  road  having  worked  its  wn\ 
up.  as  a  carrier  par  excellence  of  short  haul  local  traffic,  is 
beginning  to  give  frequent  high-speed  through  service  be- 
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tween  neighboring  cities,  and  with  every  indication  that  it 

will  cover  this  field  as  thoroughly  as  it  is  covering  that  of 

shorter  hauls.    It  is  the  same  old  story,  electric  traction 

lends  itself  to  profitable  operation  of  small  train  units  at 

frequent  intervals,  whether  at  high  speed  or  low  speed. 

Steam  does  not.   The  most  frequent  train  service  gets  the 

business  if  it  can  land  the  passenger  at  his  destination  in 

anywhere  near  the  same  time,  and,  in  fact,  experience  has 

proved  that  a  very  great  increase  in  speed  must  be  offered 

a  passenger  to  induce  him  to  wait  for  infrequent  trains. 

Euthermore,  the  frequent  service  creates  a  habit  of  riding 

which  makes  business,  which  never  exists  with  infrequent 

service.    It  is  through  this  created  business  that  electric 

interurban  roads  have  been  able  to  exist  and  thrive. 
•  «  » 

So  tar  we  have  considered  mainly  the  bearing  of  this  new- 
toad  on  future  work  as  a  carrier  of  through  business  be- 
tween cities.  Hut  the  local  service  is  in  its  way  equally 
lemarkable,  and  likely  to  have  an  equally  important  bear- 
ing on  future  electric  railway  work.  This  local  service  is 
of  a  kind  that  has  been  much  talked  of  among  electric  rail- 
way engineers  in  the  past  few  years,  but  of  which,  until  this 
road  opened,  we  had  no  actual  examples.  It  is  a  kind  of 
magnified  elevated  railway  service,  if  we  may  be  allowed 
the  expression.  That  is,  the  acceleration  is  very  rapid  an<r 
is  carried  up  to  a  point  where  the  current  must  be  shut 
off  and  the  car  allowed  to  drift  but  a  short  distance  before 
the  brakes  must  be  applied.  Although  the  stations  are 
much  farther  apart  than  on  a  city  elevated  road,  the  maxi- 
mum and  resulting  schedule  speeds  have  been  shoved  up 
correspondingly,  so  that  the  general  form  of  the  speed 
diagrams  for  this  local  service  is  the  same  as  on  a  city 
elevated  road,  the  essential  difference  being  that  the  dis- 
tance between  stations  is  from  J<ioo  ft  to  3000  ft.  in  one 
case  and  3  miles  in  the  other,  and  the  maximum  speed  25 
miles  to  30  miles  an  hour  in  one  case  and  63  miles  an  hour 
in  the  other.  Heretofore,  electric  railway  companies 
operating  in  the  outskirts  of  our  largest  cities  and  acting  a* 
feeders  to  the  elevated  lines  have  confined  themselves  to 
slow  service  over  suburban  highways,  leaving  suburban 
communities  dependent  upon  steam  suburban  service  for 
anything  like  rapid  transportation  to  the  city.  The  road 
under  discussion,  in  connection  with  the  Metropolitan  Ele- 
vated, offers  rapid  transit  to  suburban  passengers  living 
from  five  to  ten  miles  beyond  the  city  limits,  which  will 
equal,  anil  in  some  cases  exceed,  the  speed  off*  red  by  tlv- 
suburban  steam  trains,  figuring  in  the  time  required  to 
reach  the  downtown  office  from  the  railroad  depot.  From 
this  brief  outline,  it  will  be  seen  that  it  is  certain  that  if 
this  new  undertaking  is  financially  successful  (and  all  the 
present  indications  arc  that  it  will  M  it  will  mark  the  be- 
ginning of  an  important  new  period  in  electric  railway 
building,  both  as  regards  high-speed  roads,  over  consider- 
able distances,  and  local  suburban  traffic.  Aside  from  the 
interest  centered  in  this  road,  because  of  the  problems 
which  it  will  solve  as  regards  possible  passenger  traffic,  it 
is  needless  to  say  that  it  is  full  of  interest  to  the  electric 
railway  engineer  from  a  purely  engineering  standpoint. 
The  high  maximum  speed  of  the  cars  and  the  rapid  ac- 
celeration at  the  rate  of  2  miles  per  hour  per  second,  at 
which  the  cars  are  brought  up  to  maximum  speed  and  the 
unusual  weight  of  the  motor  car  equipment  per  car,  are 
features  in  themselves  enough  to  arouse  interest  To 


add  to  all  this,  it  is  generally  understood  that  pre]  ara- 

110.  s  are  being  made  tor  a  series  of  very  extensive  tests 

on  this  road,  with  electric  cars,  at  speeds  of  from  70  miles 

to  100  miles  per  hour  and  over.    Electric  railway  engineers 

certainly  have  reason  to  be  grateful  to  builders  of  a  road 

on  which  the  track  conditions  ami  power  supply  arc  so 

good  as  to  make  such  tests  possible. 

•  »  • 

The  survey  of  the  interurban  situation  around  such  im- 
portant centers  as  Detroit,  Indianapolis,  Cleveland,  Day- 
ton and  Cincinnati,  as  well  as  a  consideration  of  the  service 
already  given  and  faster  service  contemplated  by  the  Au- 
rora, Elgin  &  C  hicago  Railway,  leaves  no  room  for  doubt 
I  ut  that  all  places  where  local  traffic  is  of  any  volume,  it 
will  In-  taken  care  of  by  electric  interurban  and  suburban 
roads,  resulting  in  the  abandonment  of  everything  but 
through  business  by  the  steam  roads.  This  has  to  a  large 
extent  already  taken  place  around  the  interurban  centers 
mentioned.  Of  course,  there  is  a  possibility  that  steam 
railroads  will  see  fit  to  head  off  this  paralleling  movement 
by  the  introduction  of  electricity  for  handling  local  traffic. 
Indeed,  from  the  purely  economic  standpoint,  it  would 
seem  that  steam  roads  could  add  a  local  electric  service 
cheaper  than  new  electric  railways  could  l>c  built  to  parallel 
them.  However,  steam  roads  have  not  seen  fit  to  do  this 
in  the  past,  and  it  is  a  question  whether  they  will  do  it  in 
the  future  before  parallel  roads  have  been  built  everywhere 
that  they  would  prove  profitable.  As  we  have  many  times 
remarked,  the  opportunity  for  the  steam  railroad  com- 
panies of  this  country  to  create  a  large  local  traffic  by  the 
adoption  of  a  local  electric  service  in  addition  to  their  pres- 
ent train  service,  has  been  excellent.  It  is  missing  the  point 
entirely  to  argue  that  the  present  local  or  suburban  traffic 
carried  by  steam  trains  is  not  profitable  nor  sufficient  to 
warrant  investment  in  electrical  equipment  for  local  traffic. 
It  is  the  created  business  brought  into  existence  by  the 
frequency  of  service  that  makes  electric  interurban  roads 
pay  and  would  make  a  local  and  suburban  electric  service 

pay  on  steam  roads  under  proper  conditions  of  population. 
»  •  « 

It  has  been  too  oftct:  considered  that  steam  and  electric 
roads  are  natural  competitors.  We  have  many  times  main- 
tained that  the  proper  relation  of  electric  and  steam  roads 
is  for  steam  roads  to  follow  out  the  same  lines  of  policy 
which  they  have  been  following  for  a  number  of  years  as 
regards  the  better  handling  of  through  business,  decreasing 
the  number  of  local  stops  and  increasing  the  size  of  train 
units,  leaving  to  the  electric  roads  the  work  of  carrying  the 
local  traffic,  both  passenger  and  freight.  The  electric 
roads  would  thus  act  as  feeders  to  the  steam  roads,  carrying 
at  a  profit  the  class  of  business  which  steam  roads  can 
carry  only  at  a  loss.  The  efficiency  of  steam  roads  as  car- 
riers of  through  business  would  be  increased  because  they 
w  ould  Ik-  relieved  of  any  hampering  by  local  business.  This, 
of  course,  presupposes  that  the  steam  and  electric  roads  act 
in  harmony.  It  would  seem  that  the  natural  position  of 
the  electric  road  as  a  feeder  and  carrier  of  local  traffic  for 
a  steam  road  would  become  so  apparent  in  the  course  of  the 
next  few*  years  of  operation  thr.t  the  owners  of  these  prop- 
erties would  find  some  means  cf  getting  together,  either  by 
traffic  agreements,  the  buying  of  controlling  interests  in  the 
electric  roads  by  steam  railway  companies,  or  vice  versa, 
or  by  actual  consolidat-on. 
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THE  DESIGNING  OF  STEAM  POWER  PLANTS 

BY  WALTER  C.  KERR 


THKRK  is  a  great  difference  between  the  consideration 
of  power-plant  designing  ami  the  description  of  a 
power-plant  e'esign.  The  latter  is  concrete  and 
limited  to  special  conditions.  It  is,  therefore,  easy  to  de- 
scribe, analyze  and  illustrate.  The  former  is  less  tangible. 
In  it  fcood  practice  may  be  as  widely  variable  as  are  the  con- 
ditions to  be  met.  It  does  not  involve  a  discussion  of  the 
merits  of  apparatus  so  much  as  the  methods  and  means  of 
adaptation.  There  arc.  however,  principles  and  engineer 
ing  duties  which  underlie  -he  w  hole  subject  or  design  quite 
unrelated  to  any  specific  feature. 

The  main  object  of  this  paper  is  to  point  out  some  of  the 
ways  and  means  by  which  the  engineer  should  find  n  well 
to  deal  first  with  the  gmcral  and  then  with  the  specific 
questions  involved,  also  to  indicate  to  the  purchaser,  man- 
ager or  securityholder  something  of  the  service  he  may 
reasonably  expect  the  engineer  to  render  in  making  de- 
terminations and  plans  underlying  large  expenditures. 

While  forming  one  of  a  series  of  articles  on  the  engineer- 
ing of  interurl>an  railways,  the  principles  underlying  the 
designing  of  steam  pnver  plants  are  scarcely  limited  to  any 
type  of  property,  the  limitations  only  appearing  when 
specific  design  is  being  adapted  to  the  conditions  of  a  given 
property. 

The  mental  attitude  "i  an  engineer  in  approaching  any 
undertaking  has  much  influence  upon  the  character  of  his 
work.  It  is  the  well-lwlan  cd  perception  that  gives  due  im- 
portance to  each  factor  and  enables  all  of  the  features  to  be 
so  corelated  as  to  secure  the  best  results.  Harmony  and 
consistency  arc  of  the  first  importance  in  the  conception 
of  general  features,  and  tin  i  are  equally  essential  in  the 
design  of  sjxeific  detail  to  the  production  of  a  plant  best 
suited  to  its  purr*  >sc. 

Altogether  too  T.uch  importance  is  often  attached  to  the 
power  plant  as  an  end  m  itself  rather  than  as  a  means  to  an 
end.  and  when  ci  tically  reviewed  by  engineers  it  is  usually 
so  considered.  Pliericallv  it  is  more  or  less  a  separate  con- 
struction, and,  therefore,  by  apparent  isolation,  more  readily 
considered  a  thing  apart  from  the  system  it  serves,  but 
operative!)'  it  is  not.  and  commercially  it  is  not;  it  has  no 
true  cause  for  distinction  as  a  separate  creation;  it  should 
not  Ik-  regarded  as  competitive  with  other  plants,  or  a  monu- 
ment to  its  designer.  It  is  the  servant  of  its  system,  a 
sharer  of  its  limitations,  and  to  excel  should  lie  consistent 
throughout  with  the  commercial  characteristics  of  the  entire 
property  of  which  it  forms  only  a  part. 

Certain  interurban  properties  have  had  the  lx>nefit  of  a 
civil  engineer*:,  disposition  to  consider  the  roadway  the  road 
while  suffering  from  inferior  power  plant  and  equipment. 
Another  may  have  profited  by  a  mechanical  engineer's  ex- 
cellent power  plant  while  losing  traffic  on  an  improperly  de- 
signed and  constructed  roadway .  .Another  may  have  found  an 
electrical  engineer's  highest  type  of  electric  equipment  quite 
inoperative  because  the  other  So  per  cent  of  the  property  was 
not  in  keeping  with  its  i-xcellence.  Such  anomalies  are 
usually  not  so  much  a  matter  of  neglect  as  they  arc  the 
natural  result  of  human  talent  working  from  a  wrong  or 
too  limited  standpoint,  and  therefore  not  simultaneously- 


wielding  skill  of  sufficient  diversity.  This  is  sometimes  un- 
kindly called  ignorance.  Power-house  design,  therefore, 
is  in  many  instances,  and  notably  in  interurban  railways, 
quite  inseparable  from  the  general  problem  of  producing 
the  entire  property. 

Kconomic  commercial  adaptation  is  the  very  essence  of 
good  engineering,  and  takes  precedence  over  all  technical 
detail,  even  over  engineering  standards  and  conventions, 
and  especially  over  preconceived  desires  and  ambiti  -ns.  An 
engineer's  personality  and  preference  must  be  subordinated 
to  material  and  commercial  requirements,  and  show  chiefly 
in  the  methods  adopted  to  secure  the  required  ends.  There 
is  ample  room  for  individuality  in  engineering  work  alter 
the  impersonal  elements  have  been  disjxised  of  along  cold 
lines  of  fact  and  necessity.  It  follows  that  the  engineer 
must  not  be  afraid  of  his  facts,  and  it  requires  study  to 
know  and  interpret  the  facts  and  conditions  involved  in 
any  engineering  problem.  It  has  l>een  remarked  that  there 
are  more  mistaken  facts  than  theories. 

The  best  lawyer  may  be  the  one  who  knows  the  most  law 
or  he  may  be  the  best  court  pleader  or  the  most  sagacious 
adviser  on  difficult  le.gal  points,  but  there  can  be  little  doubt 
that  the  most  useful  lawyer  is  the  man  with  strong  business 
instinct  supplemented  by  legal  knowledge  and  experience. 
Similarly,  v  bile  the  most  successful  engineer  must  needs 
have  engineering  skill,  he  must,  in  order  to  achieve  real  and 
permanent  greatness,  have  primarily  a  Correct  commercial 
sense  of  the  relation  of  structures,  plants,  projects  and 
undertakings  to  the  world  at  large,  financial  risks  and  per- 
sonal equations,  and  then  be  capable  of  apply  ing  his  engi- 
neering skill  to  bring  forth  results,  lie  must  not  forget 
that  operating  cost  is  not  only  the  coal  and  labor  cost,  but 
involves  fixed  charges,  liabilities,  deterioration,  and  to  a 
certain  degree  the  possible  future  unsuitability  of  bis  work 
to  the  then  existing  conditions. 

The  first  requisite  of  a  power  plant  is  that  it  shall  be  SO 
adapted  in  cost,  running  quality  and  sufficiency  as  to  giw 
the  highest  value  and  least  risk  to  the  securities  underlying 
the  entire  property  which  it  serves.  This  raises  the  ques- 
tion, how  far  the  engineer  should  enter  the  commercial  and 
operative  field  in  the  interest  of  his  client.  He  can  scarce- 
ly go  into  it  too  far.  It  is  inconsistent  with  the  profession 
and  the  importance  of  its  undertakings  to  assum  that  an 
engineer  is  ,o  close  his  eyes  and  proceed  w  ith  work  which 
may.  through  his  skill,  be  rendered  technically  goinl  engi- 
neering, yet  by  reason  of  conditions  prove  bad  business. 

To  have  been  ordered  is  no  excuse  for  transgressing  good 
business  principles  without  direct  ami  explicit  remon- 
strance. Mere  difference  of  opinion,  sugested  or  implied, 
is  not  the  full  performance  of  duty  when  an  engineer  with 
his  wide  opportunities  detects  commercial  defects  in  an 
undertaking  intrusted  to  him  for  design  or  construction. 
If  engineers  more  scrupulously  and  more  lioldly  exercised 
this  function  many  properties  would  not  have  been  con- 
structed and  their  securities  wasted.  Whatever  prospec- 
tive opportunity  may  have  led  to  financing  a  project,  a 
time  arrives  when  a  t-ompctcnt  engineer  with  possession 
of  all  the  facts,  together  with  knowledge  of  cost...  neces- 
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sary  to  proper  design  anil  construction,  is,  or  should  Ik-, 
the  best  commercial  adviser.  Under  circumstances  adverse 
to  the  project  it  should  1*  his  duty  to  take  the  initiative  in 
the  protection  of  capital.  This  is  partly  because  any  man's 
duty  lies  toward  whatever  chance  throws  across  bis  path 
regardless  of  instructions,  conventionalities  or  professional 
etiquette.  The  best  design  tor  some  power  plants  would 
be  the  demonstration  of  why  they  should  not  be  built  at  all. 

Certain  power  plants,  especially  very  large  ones,  may  ob- 
viously Ik  designed  with  comparatively  little  reference  to 
the  system  served  or  to  first  cost —the  problem  being  prac- 
tically to  produce  as  large  an  output  as  possible  |ht  square 
foot  of  available  area  at  the  lowest  operative  cost.  Again, 
power  plants  for  certain  railway  properties  must  sacrifice 
ultimate  efficiency  and  other  merits  to  low  first  cost,  shn- 
plicitv  and  reliability,  their  chief  mission  being  to  furnish 
sufficient  power  to  operate  a  system  within  fixed  charges 
consistent  with  traffic  obtainable.  There  must  be  a  well- 
judged  balance  maintained  between  allowable  costs  an. I  de- 
sirable economies,  and  before  this  balance  is  determined 
the  problem  too  often  drifts  along  the  lines  of  least  resist- 
ance into  the  settling  of  details  before  disposal  of  the  larger 
and  mure  important  elements. 

Power  plants  must  serve  present  needs,  the  immediate 
future,  and  lu.VC  cltlS  r.gar.l  for  the  ntore  distant  future. 
That  the  future  cannot  be  foreseen  is  no  excuse  for  not 
giving  due  heed  to  what  it  will  m  >st  probably  require.  En- 
gineering history  shows  that  even  much  experience  scld  :n 
leads  to  placing  large  enough  quantitative  value-  upon  fu- 
ture requirements. 

While  it  may  be  resented  by  some,  it  is  nevertheless  true 
that  too  much  power-plant  design  consists  only  of  the  selec- 
tion of  appaiatus.  Some  would  produce  drawings  to  re- 
fute this  Statement,  but  inspection  will  often  show  that 
such  plans  are  but  little  more  than  the  pictorial  arrangement 
of  apparatus  drawings  reduced  to  the  same  scale.  It  is 
fearlesslv  slated  that  many  engineers  do  not  know  what 
it  means  to  design  a  power  plant :  they  merely  arrange  it  on 
the  ground  by  insjKVtion  ami  selection.  There  ars  many 
plants  containing  the  best  apparatus  that  money  can  buy. 
which,  on  engineering  analysis,  cannot  In?  regarded  as  other 
than  operativcly  bad.    They  are  not  operatively  designed. 

The  selection  of  apparatus  and  the  determination  of 
power-house  features  with  their  many  details  intimately  in- 
volve methods  of  subsequent  operation,  (",ood  judgment 
must  be  exercised  to  weigh  between  the  inefficiency  of 
crudeness  ami  the  complication  of  refinement.  In  this,  as 
in  many  other  features  requiring  skilled  judgment,  it  is  de- 
sired to  emphasize  the  difference  between  Micving  thai  a 
thing  should  be  done  and  the  practical  doing  of  it.  Too 
often  the  nice  distinctions  between  one  thing  arid  another 
or  a  method  and  its  alternative  are  considered,  yet  the  de- 
cisions are  finally  based  c  n  price,  delivery,  convenience, 
minor  expediency,  or  even  unwarranted  notions  of  the  kind 
that  link  preventable  difficulty  with  extreme  refinement  and 
complication.  It  is  not  always  easy  to  be  wholly  consistent, 
but  a  systematic  engineering  measure  applied  to  apparatus, 
design  and  method  should  carry  with  it  the  requisite  cour- 
tgc  firmly  to  adopt  the  measured  results. 

Those  who  are  fond  of  analyzing  cause  and  effect  could 
outline  a  large  number  of  underlying,  fundamental  requi- 
sites for  good  power-plant  design,  but  two  are  seldom  men- 
tioned which  should  Ih-  ranked  first.  They  arc:  experience 
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in  having  actually  conducted  work  of  construction  as  dis- 
tinct from  having  told  someone  else  how  to  do  it,  and  ex- 
perience in  operation  after  construction.  The  power-house 
design  of  all  countries  is  fullof  academic  work  of  the  learned 
and  guesses  of  the  ignorant.  The  degree  to  which  many 
engineers  are  divorced  from  responsibility  by  having  no 
large  contract  relations  noticeably  weakens  their  judgment 
or  fails  to  strengthen  it.  This  is  most  conspicuously  seen 
in  features  which  of  necessity  must  be  creatively  designed 
and  constructed,  rather  than  l>ought  as  manufactured 
product. 

Another  thing  deserving  attention  is  the  tendency  which 
has  sometimes  apjteared  to  specialize  unduly.  This  is,  per- 
haps, less  frequent  of  recent  years,  with  the  great  improve- 
ments in  quality  and  variety  of  standard  apparatus,  but  it 
occurs  sufficiently  often  to  call  forth  protest.  It  is  doubtful 
if  in  most  cases  the  refuted  improvements  sought  by  such 
means  do  not  fall  short  of  their  object  because  of  the  off- 
setting cost  of  the  complication  usually  involved. 

I»y  way  of  simple  illustration,  a  certain  pumping  plant 
was  very  "specially"  designed  ami  installed  in  a  way  to 
take  advantage  of  high  efficiencies  where  ordinary  centri- 
fugal pumps  driven  by  any  small  compound  engines  of 
standard  make  would  have  performed  the  service  more  re- 
liably and  would  have  required  less  fuel  for  their  total  oper- 
ation than  could  have  been  bought  for  the  interest  charges 
of  the  capital  differences  in  the  cost  of  the  two  plants. 
Sometimes  tin  se  things  are  apparent :  again  they  are  not 
so  plainly  c\ident.  They  exist  more  often  than  they  are 
apprehended. 

After  the  property  which  a  power  plant  must  serve  has 
hem  sufficiently  studied  to  enable  the  design  to  be  ration- 
ally contemplated  and  the  work  of  design  is  actually  in 
hand,  come  the  many  more  or  less  perplexing  decisions 
which  are  often  hastily  made  to  gain  time  or  contemplated 
until  they  become  so  involved  in  a  multitude  of  considera- 
tions that  final  solutions  are  hard  to  reach.  The  wav  is 
then  paved  for  error.  Some  more  bold  than  wise  gain  the 
temporary  admiration  of  their  associates  or  clients  by  set- 
tling everything  "with  an  axe."  It  is  often  the  so-called 
"practical  way."  In  fact,  what  is  needed  at  just  this  junc- 
ture it  hard,  careful  work  and  much  more  of  it  than  is 
often  put  011  power-plant  design.  A  guess  is  occasionally 
a  good  one.  but  a  series  of  guesses  too  rarely  succeeds  to 
warrant  tin-  method  so  often  adopted  in  important  matters 

whkh  can  l>e  resolved  into  g  I  engineering  decisions  by 

the  application  of  hard  work. 

Power-plant  design  involves  something  more  than  mere 
drawings  and  specifications.  It  broadly  includes  ways  and 
means  of  getting  work  done,  which  in  turn  involves  pur- 
chasing and  providing  that  all  things  come  together  in 
proper  sequence,  reasonably  on  time  and  in  condition  for 
t  recti.. n.  The  failures  in  this  art  of  construction  can 
always  be  shifted  to  other  shoulders,  for  the  fault  is  widely 
distributed  through  broken  promises,  imperfect  material, 
inevitable  delay,  accidents,  clerical  error,  misunderstand- 
ings, insufficiency  here  and  there,  all  of  which  lined  up  will 
show  that  a  fair  degree  of  error  spreads  over  all  who  have 
duties  or  obligations  toward  the  plant.  Put  how  about  the 
r.uty  of  the  engineer  in  so  designing  and  broadly  executing 
his  design  in  a  way  to  forestall  these  numerous  faults,  de- 
fects, neglects  and  the  annoying,  expensive  and  merit  im- 
pairing obstacles.    The  duty  of  the  engineer  is  broad  and 
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he  cannot  wholly  shift  the  responsibility  when  he  does  not 
provide  ways  and  means  by  which  contractors  and  others 
will  be  estopped  from  error,  neglect  and  failure  within 
reasonable  limits.  The  mere  stringency  of  specifications 
and  the  imposing  of  penalties  arc  inadequate,  hut  the  hand 
and  power  of  a  competent  engineer,  whom  no  one  doubts 

is  an  engineer,  compels  accuracy  and  fulfillment. 

I  think  it  is  a  fair  general  criticism  upon  the  engineering 
of  power  plants,  and  more  particularly  those  designed  foi 
interurban  service,  that  enough  work  is  not  done  u|kjii 
them.  They  are  not  susceptible  to  strokes  of  genius.  They 
arc  not  chiefly  composed  of  devices  designed  by  the  en- 
gineer, but  rather  an  assemblage  of  machines,  apparatus 
and  devices  regularly  manufactured,  and  hence  obtainable. 
There  is  too  much  presumption  that  things  called  by  the 
same  name  are  substantially  the  same  in  fact,  from  which 
follows  a  looseness  in  design  and  specification.  It  is  a  fine 
engineering  art  to  design,  select,  order,  receive,  erect  and 
put  in  operation  all  of  a  power  plant  and  have  it  from 
start  to  finish  just  what  was  intended.  The  sooner  it  is 
recognized  that  most  plants  do  not  meet  expectations  in 
their  general  performance  and  that  the  intentions  underly- 
ing their  design  were  not  quite  as  accurate  as  they  should 
have  been  the  sooner  will  there  be  more  hard  work  done  in 
getting  all  things  right  in  the  first  instance,  instead  of  try- 
ing to  improve  by  changes  during  the  progress  of  con- 
struction, or  by  remodelling  alter  experience  in  operation. 
Xo  one  can  properly  build  a  plant  that  has  not  been  prop- 
erly and  completely  designed.  No  one  can  concretely 
design  with  hazy  or  uncertain  ideas  of  what  he  is  design- 
ing. If  the  difficulties  met  in  design  are  not  solved  they 
will  usually  gain  added  complications  and  new  limitations 
as  construction  progresses, 

A  complete  power  plant  design  is  rare.  It  is  never  made 
very  quickly.  The  time  for  rough  and  ready  methods  has 
passed.  The  expenditures  involved  call  for  the  highest 
*•  W ill  and  the  most  refined  methods  of  determination.  The 
larger  work  is  being  given  to  those  who  have  equipped  for 
this  thoroughness,  and  those  who  would  succeed  must 
abandon  methods  in  which  many  of  the  existing  power 
plants  have  been  thrown  together  and  utilize  all  of  the 
best-known  methods  of  ".he  art  to  insure  good  practice, 
however  much  the  design  of  one  may  differ  from  that  of  an- 
other. 

The  engineering  developments  of  the  last  twenty  years 
have  caused  power  plant  design  frequently  to  demand  .>. 
grade  of  service  beyond  the  scope  of  individual  effort. 
Conditions  have  grown  more  complex,  limitations  greater 
and  the  necessity  of  practicing  economies  more  important. 
Thus  the  skill  of  many  men  and  many  experiences  must 
often  combine  to  produce  results  consistent  with  the  best 
s'ate  of  all  of  the  arts  employed.  There  arc  some  who 
fully  appreciate  this,  but  more  who  do  not.  In  it  there  is 
food  for  reflection  and  an  opportunity  for  any  man  to  take 
a  conservative  view  of  his  own  personal  talents  as  com- 
pared with  such  service  as  he  might  render  as  one  of  sev- 
eral engineers  of  diversified  talent  co-operating  in  the  de- 
sign and  conduct  of  extensive  work. 

When  the  columns  of  our  engineering  press  publish  the 
plans  of  new  jtowcr  plants,  with  pleasant  comments  upon 
them  and  their  designers,  it  would  seem  ungracious  to 
dissect  them  and  precipitate  critical  discussion  which  might 
become  personal,  yet  in  these  columns  there  have  appeared 


plans  of  plants  in  which,  by  reason  of  inefficient  design  01 
buildings,  a  large  amount  of  money  could  have  been  saved 
with  great  improvement  to  the  plants  and  their  housings. 
In  one  instance  the  same  cost  could  have  built  a  better  and 
more  suitable  building  and  equipped  in  addition  the  entire 
plant  with  needed  facilities  which  it  lacks.  If  such  faci.itics 
were  omitted  because  of  expense,  it  must  have  been  very 
untrustworthy  engineering  that  could  have  wasted  more 
than  their  cost  in  the  inefficient  design  of  the  balance. 
There  is  a  plant  in  which  external  fireproof  coal  storage 
is  provided,  ami  coal  and  ash  handling  machinery  is  in- 
stalled at  large  expense,  yet  the  fuel  needs  to  be  rehandled 
by  manual  labor.  Ii  happened  also  that  enough  room  was 
wasted  within  this  power  house  to  have  held  sufficient  fuel 
storage  and  appliances, 

I  have  known  a  clever  engineer  in  a  few  hours  of  hard 
work  to  cut  $50,000  out  of  the  cost  of  a  power  house  de- 
sign, leaving  a  stronger  and  better  structure  than  a  less 
perceptive  engineer  had  created.   Hard  work  pays. 

There  is  scarcely  a  more  important  feature  for  the 
engineer  to  keep  constantly  in  mind  than  first  cost — not 
necessarily  the  lowest  possible  first  cost,  but  the  warranted 
cost.  This  involves  judgment,  even  nice  distinction,  to 
secure  sufficient  quality  without  waste. 

A  proper  sense  of  relative  cost  is  also  essential  to  good 
design,  and  this  can  be  cultivated  by  the  exercise  of  care. 
This  sense  is  not  simply  the  knowledge  of  costs,  as  taken 
from  formal  estimates,  and  therefore  more  or  less  a  matter 
of  exact  record  even  though  it  is  largely  acquired  by  the 
making  and  studying  of  estimates.  It  is  rather  the  con- 
stant accompanying  cost  sense  that  should  unconsciously 
accompany  skilled  design  and  which  leads  to  no  surprises 
w  hen  final  estimates  are  completed. 

If  there  is  any  notable  shortcoming  in  the  engineering 
design  of  interurban  power  plants  it  is  the  lack  of  sufficiency 
<m  every  hand.  It  is  perhaps  found  less  in  foundations, 
engines  and  electric  generators  than  elsewhere,  hut  seems 
ever  present  in  building  structures,  steam-making  appli- 
ances and  accessories,  coal  and  ash  handling,  piping,  and 
until  very  recently  in  switchboards.  In  all  of  the  small  de- 
tails of  the  kind  not  furnished  as  articles  of  manufacture, 
which  are  supplied  in  accordance  with  the  design  and  speci- 
fications, or  more  often  omitted  and  furnished  as  found 
needed,  there  is  a  conspicuous  lack  of  sufficiency,  w  hich  it 
is  the  engineer's  duty  to  prevent  by  fore  and  not  after- 
thought. 

Sufficiency.  a«  broadly  used,  with  reference  tn  a  power 
plant  is  not  easily  defined,  and  while  it  may  he  illustrated 
by  specific  example  it  is  not  the  purpose  of  this  writing  to 
attempt  the  detail  of  demonstration,  but  rather  to  direct 
engineering  consideration  by  suggestion.  Among  the 
power  plant  features  a  Inch  seem  notably  to  require  better 
engineering  than  is  now  usually  practiced,  are  type  and 
sufficiency  of  power  house  structures,  feed-water  purifica- 
tion, feed-water  saving,  furnace  efficiency,  steam  piping, 
protective  devices  for  electric  circuits  and  the  proper  CO- 
relation  of  all  features  with  each  other. 

There  is  no  royal  road  to  the  elimination  of  all  of  the 
errors  and  difficulties  which  Ix-sct  the  path  of  the  engineer, 
but  if  he  will  continually  use  his  best  senses  and  the  knowl- 
edge of  others,  w  ho  know  more  than  he.  and  do  enough  hard 
work  it  is  probable  that  he  w  ill  find  a  way  to  do  credit  to 
his  profession  and  justice  to  his  clients. 
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HANDLING  FREIGHT  AND  EXPRESS  ON  INTERURBAN 

ELECTRIC  RAILWAYS 

BY  ALBION  E.  LANG 


THE  transportation  ami  handling  >>i  freight  and  ex- 
press  by  the  intcntrban  road*  of  Northwestern 
<  >hio  have  presented  the  same  problems  and 
reached  about  the  same  decree  of  development  as  else- 
where. This  feature  of  electric  railway  business  is  gener- 
ally treated  as  of  secondary  importance  to  the  financial  suc- 
cess of  the  roads,  hence  provision  is.  or  usually  has  been, 
made  (or  it  only  as  necessity  h  is  actually  rccpiired. 


In  practice  the  term  freight  is  all-embracing,  covering 
all  classc  and  grades  of  goods  and  merchandise,  pcrishab'e 
and  non-perishable,  as  well  a»  such  a*  arc  handled  by  ex- 
press companies,  Freight  is  usually  handled  in  single  cars, 
and  is  taken  oit  at  station*  or  siding*,  carried  to  its  destina- 
tion, and  unloaded  in  stations,  or  in  the  street.  Recording 

as  means  have  been  provided.  In  Toledo  a  central  loca- 
tion has  been  provided,  mi  private  grounds,  by  the  city 
Company  for  the  Lake  Shore  Electric  Railway,  Toledo  & 
Western  Railway.  Toledo  \  Monroe  Railway,  ami  Toledo 


\-  Maumee  Valley  Railway,  the  inlerurhan  roads  which 
are  now  in  operation.  They  enter  the  city  over  the  tracks 
of  the  Toledo  Railways  \-  Light  Company,  having  prac- 
tically a  uniform  traffic  arrangement. 

Freight  cars  run  alongside  a  regular  freight  house  on 
one  side,  ami  a  large  unloading  platform  on  the  other,  as 
shown  in  the  accompanying  cut.  Six  cars  can  be  accom- 
modated at  the  same  time,  ami  room  is  left  for  growth. 


There  is  ample  space  tor  drays  to  load  and  Unload,  the 
floor  of  the  ircight  house,  as  well  as  the  unloading  plat- 
form, being  on  a  level  with  the  car  floor.  Cars  are  run  at 
such  hours  of  the  day  and  night  as  least  to  interiere  with 
regular  schedules  of  passenger  cars.  At  present  cars  back 
away  from  the  freight  station  over  a  Y  to  reach  the  proper 
track  fur  the  return  trip,  but  a  connection  will  be  made 
later  with  tracks  on  a  parallel  street,  enabling  them  to  lie 
looped  in  either  direction,  The  freight  station  faces  on 
1 1 tir<  >n  Street,  and  extends  through  to  Superior  Street. 
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cars  switching  into  the  yard  from  tlu-  laticr.  The  prop- 
eft)  is  owned  by  the  city  company,  and  each  intcrurban 
Company  is  charged  a  certain  rental.  There 
is  more  than  sufficient  space  available  to 
double  the  present  facilities,  both  in  the  way 
of  buildings  and  platforms.  The  present 
freight  station  is  a  substantial  one-story 
i  lick  warehouse,  the  front  of  which  is  par- 
titi<med  off  for  the  office. 

The  schedules  of  the  several  roads  are 
arranged  so  that  the  freight  cars  do  not 
leave  the  station  at  the  same  time.  In  this 
way  the  work  is  equalized  throughout  the 
day. and  the  tracks  are  seldom  overcrowded. 
The  Lake  Shore  Electric  Railway  operates 
six  freight  runs,  three  cars  a  day  each  way. 
The  Toledo  &  Monroe  and  the  Toledo  & 
Mattniee  Valley  have  two  cars  each  way 
apiece,  while  the  Toledo  &  Western  ha*  two 
runs  out  of  the  station  each  day,  hut  they 
are  double  headers. one  car  iiir  each  division 


developed,  because  of  the  fact  that  none  of  the  roads 
has  sufficient  facilities  in  the  way  of  cars  and  power  to 


FREIGHT  TRAIN  IN  SYLVANIA  YARDS  OF  TOLEDO  AND  WESTERN  RAILWAY 

The  departure  of  cars  is  scheduled  as 
lollows: 

Tiiledn  &  Maumee  Valley.  «j  a.  tn..  ,\  v  m 
bake  Sin  ire  Electric.  7:.W  a.  in.,  u  in  amj  .s:,tu 
[i  111. 

ToK«l>  &  Monro*.  10:40  a.  in  .  4.40  |i.  ill. 

Toledo  &  Wetfcm.  11  :4>  a.  m.  ami  p.raS  l>-  «"•• 
t»  th  dooMc  header*. 

Uesides  these  regular  cars  extra  cars  are 
frequently  operated.  The  Like  Shore 
Electric  sends  a  special  meat  car  out  of 
Toledo  every  clay,  and  the  Toledo  &  Wcsl- 
un  brings  a  special  milk  car  into  the  city 
each  morning.  Special  carload  lots  are 
handled  at  special  rates,  the  'Toledo  station 
.-gent  being  authorized  to  give  a  carload 
rate  over  any  of  the  mads.  Mil:,  i*  bandied 
ly  all  the  roads  at  a  straight  rale  of  ij 
coils  pet  gallon  for  any  distance.  Milk 
tickets  are  sold  by  the  general  office*  and 
agent*  of  each  company.  The  minimum 
charge  for  any  article  carried  is  »J  cents. 
While  the  freighl  traffic  of  the  Toledo 

interuilwns  has  passed  the  experimental 

stage,  it  can  hardly  be  said  to  he  fully 


HEAVY  FREIGHT  TRAIN  ON  TOLEDO  &  WESTERN  RAILWAY 

take  care  of  all  the  business  that  could  be 
secured  by  them  were  it  pushed.  Notwith- 
standing ihe  (act  that  one  intcrurban.  the 
Toledo.  Howling  ( ireen  &  Southern  Trac- 
tion Company,  has  not  attempted  to  lake 
any  freight  business  because  of  lack  of 
power, while  the  Other  roads  are  practically 
turning  down  business,  through  lack  of 
proper  facilities,  it  is  claimed  that  the 
freight  business  of  the  Toledo  interurlians 
already  exceeds  the  express  business  of  the 
steam  lines  into  'Toledo.  The  reason  for 
the  rapidly  increasing  popularity  of  tin? 
service  is  the  fact  that  it  is  practically  ex- 
press service  at  freighl  rales.  Each  road 
has  its  own  scale  of  prices  divided  into 
classes,  charges  being  made  at  so  much 


SPECIAL  FREIGHT  DELIVERY  BY  ELECTRIC  LOCOMOTIVE 
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per  hundredweight.  The  class  of  any  article  is  determined 
I iy  tin-  regular  official  finikin  classification  tariff  used  1>y  all 
hi  cam  road*.  The  scale  of  prices  for  the  several  road*  is 
show  n  in  the  table  mi  this  page. 

\  cry  little  freight  or  express  is  carried  in  conihinatioii 
ears  pii  the  line*  entering  Toledo,  hut  in  other  .section* 
tiiis  is  common  practice.  <  hie  agent,  with  the  necessary 
help,  attends  to  all  shipment*  ami  receipts  at  the  Toledo 
headquarters,  and  is  paid  by  the  several  roads,  in  pro- 
portion to  the  tonnage  hanle<l  hv  each.  <  )ther  expenses, 
such  as  telephones,  stationery,  fuel.  etc..  are  paid  in  like 
manner.  The  freight  station  is  managed  by  a  committee, 
composed  of  the  general  managers  of  the  companies  inter- 
ested. Each  year  a  general  manager  for  the  station  is 
elected  from  the  members  of  this  committee,  the  present 
incumbent  being  L,  R.  Beilslein,  general  manager  of  the 
city  company  and  the  Toledo  &  Maumee  Valley  Railway 
The  Toledo  &  Maumee  Valley  Company  advances  such 
money  as  is  required  during  the  month,  ami  settlements 
are  made  each  month  at  a  meeting  of  the  managing  com- 
mittee. The  city  company  pays  nothing  towards  the  main- 
tenance of  tlu-  station,  but  it  receives  a  percentage  of  the 
income  derived  from  freight  by  each  road,  figured  on  the 
mileage  handled.  The  station  is  in  charge  of  F.  W 
Fisher,  who  has  had  long  experience  handling  freight.  He 
has  rive  assistants  in  tlv  freight  depot,  and  the  car  crews  aid 
in  loading  and  unloading. 

The  business  of  each  mad  is  conducted  separately,  and 
there  are  separate  blanks  of  all  kinds,  so  thai  although  it 
is  a  union  freight  station,  it  is  at  the  same  time  practically 
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a  station  ior  each  road,  and  is  conducted  exactly  as  arc 
tlie  single  Stations  on  the  several  roads.  A  way  bill  ac- 
companies each  shipment.  When  freight  is  received  from 
the  consignor  a  receipt  is  made  in  duplicate,  one  copy 
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being  given  to  the  consignor  ami  the  oilier  kept  on  file  (or 
reference  and  tracing.  When  Roods  are  delivered  to  the 
consignee  a  receipt  is  received  in  duplicate,  a  copy  going 
to  the  consignor.  A  book  of  cash  receipts  and  cash  dis- 
bursements is  kept,  also  a  record  book  of  freight  bills  re- 
ceived.  An  abstract  of  freight  way  bills  received  and  for- 
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business  in  January.  HJOI .  At  present  its  freight  cars  oper- 
ate only  to  Xorwalk.  but  it  is  expected  that  in  a  short  time 
the  through  business  to  Sandusky  and  Cleveland  will  be 
u|Kned  up.  The  Toledo  &  Monroe  Railway.  22  miles  in 
length,  commenced  freight  operations  in  July.  loot.  It  is 
being  extended  to  Detroit.    The  Toledo  &  W  estern  com- 
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FORMS  AND  HEADINGS  ADOPTED  BY  FREIGHT  AND  EXPRESS  DEPARTMENT  OP  THE  DAYTON  &  TROY  ELECTRIC  RAILWAY 


warded  is  sent  to  the  auditor  of  each  road  once  a  month, 
as  well  as  a  monthly  balance  sheet.  There  are  also  blanks 
for  freight  over,  short  or  damaged,  and  for  the  correction 
of  errors  in  way  bills.  Many  of  the  forms  used  in  the 
knight  and  express  departments  of  interurban  roads  are 
herewith  reproduced. 
The  Lake  Shore  Klcctrie  Railway  started  its  freight 


menced  operations  to  Sylvania  in  September,  loot;  at 
present  bo  miles  of  road  are  in  operation,  one  branch  ex- 
tending to  Morenci  and  the  other  to  Adrian.  Mich.  The 
Toledo  &  Maumee  Valley  has  21  miles  of  road,  including  a 
branch  to  Waterville.  It  commenced  to  carry  freight  on 
March  1.  1002.  when  the  freight  station  opened  for  busi- 
ness.  It  will  be  seen,  therefore,  that  it  is  too  early  to  make 
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TRANSIT  RECORD. 


to. 


Every  Hciunier,  Agent  and  Trana- 
for  Man  through  whom  bands  this 
Wa/  Bill  passes  mast  stamp  bis  name 
nark  in 


d l  rcun< 

MESSESOER. 

Ck.  Mk. 

• 

2 

3 

4 

S 

6 

NOTICE. 


Every  article  (eltber  freight  or  ex- 
press }  must  be  accompanied  by  a  Way 
Bill  and  If  received  en  route  or  at  des- 
tination without  same  it  shall  be  the 
dnty  of  Agent  or  Messenger  to  make 
an  "Over"  Way  Bill  from  the 
on  the  package. 

NOTICE  TO 


This  W.  B.  must  be  delivered  to 
Agent  at  station  named  on  opposite 
aide*  In  case  the  good*  are  delivered 
by  messenger  It  shall  be  hia  duty  to 
receive  consignee's  signature  on  face 
of  Way  Bill  before  turning  same  over 
to  Agent. 


The  Day  ton  &  Troy  Electric  Ry.  Co. 

'"IIQHT  AND  KXPftCI*  DtHDTMtNT. 


I. 

9. 
s. 


Amount  of  Bill  for  Collection. 
Charges  for  Return  of  Money. 
Total  Amount  to  be  Returned. 


On. 


Date  ot  smpmeot- 


.19 


C.  0.  D. 

Bill  to  be  Collected  on  Delivery  of  Goods. 

Goods  Wau  Billed  to  


NOTICK  TO  _ 
chxhU  r»c* ir*d  by  tbla  OonpM*  aanjtrt  (oCCQm  *ec«ftt«d 
Only  under  CoBdtUOD*  of  IU  Hecdpt  and  ImtrucOoiu  to  It*  Agents 

If  d*hv»rr  ot  good*  e*nn©«  b»  •(!■«:.  #4  w.shtr.  m  dirt,  cm  *«<mtu  nf 

I  until  I  Hy  to  col  I  wi  tbt>  amount  due  an  t»i*m.  thn  snipper  tgrt*.  than 
t-j(t  saitim  m»>-  t*e  r*mrn*-J  10  bilii  mi!  fruit  b«  will  pay  tha  .  bAf 
for  trs>D»porutilDu  both  »«t»,  »nd  th.it  lUMJitj  of  thtt 
M  property  wMI*  in  lu  po*t««*1ut,  .'or  th*  nurpot* 
•  hall  be  tiint  of  war-1-  *- 


t'-r  n-i  OXklf. 


beld 
tattr 


am  pi 


t>ac*rrsic.g  C  0 


BACK  OF  FREIGHT  AND  MONEY  WAY  BILLS     AGENT'S  MFMO.  ON  BILLS  TO  BH  COLLHCTKI) 


comparisons  as  to  the  growth  of  monthly  shipment*  and 
receipts  Of  freight  on  any  of  the  roads,  but  the  following 
figures  for  the  month  of  June.  u/uj,  are  interesting: 

Receipt*  ShipmsMi 
in  ]Hiiimls       in  ponndi 

Lake  Shore  Electric  Railway   "o.i.fi+i 

Toledo  A  M  inim  i  Valley  K.nlway   5"  574  ^41.5-0 

Toledo  &  Monroe  Railway   4}j.o».i 

Toledo  «i  Western  Railway   .tSO.yn  ^..t/N 

Total  Toledo  Station   86&86J  2Mt..U7 

Tile  tonnage  received  at  the  electric  freight  station  ihtr- 
ing  the  month  of  July  was  reported  by  the  management  as 
follows : 

Pouncb 

Ont-boBnd    j.4if>.?i^> 

In- bound    x.i4.ji»i 

Total  received  and  Forwarded   $jgth&t\ 

These  figures  do  not  include  the  carload  shipments 
which  are  nude  over  the  Toledo  &  Western  from  its  termi- 
nal station  in  Wwl  Toledo,  neither  do  they  include  similar 


shipments  which  have  been 
made  over  the  Lake  Shore 
Electric  Railway  outside 
the  city  limits. 

An  interesting  feature  of 
the  statement  is  that  the 
outgoing  shipments  arc 
more  than  double  the  re 
ceipts.  and  that  they  are 
constantly  increasing  at  a 
much  greater  rate  At  first 
glance  this  might  l>e  taken 
to  indicate  that  the  enter* 
prising  merchants  of  To- 
ledo have  heen  more  prompt 
to  realize  the  benefits  of  the 
new  system  than  the  citi- 
zens along  the  several 
roads,  but,  as  a  matter  ot 
fact,  the  contrary  seems  to 
be  true.  The  country  .store- 
keepers, who,  in  the  ma- 
jority of  cases,  pay  the 
freight  hills,  make  a  point 
to  order  goods  purchased 
in  the  city  to  lie  shipped  by 
interurban  express.  The 
reason  for  this  is  evident. 
The  countrx  merchant  steps 
to  his  telephone  and  calls 
up  the  Toledo  wholesaler, 
directing  that  the  goods  be 
sent  on  the  next  car.  It  is 
an  everyday  occurrence  for 
merchants  in  Adrian,  Mich., 
or  Norwatk,  the  latter  65 
miles  from  Toledo,  to  order 
goods  in  the  forenoon  and 
have  them  delivered  in  the 
afternoon.  With  sharp  con- 
nections on  the  part  of  the 
wholesaler  it  is  possible  to 
deliver  goods  within  three 
hours  at  any  of  the  towns 
in  this  large  zone.  Some  of  the  good  housekeepers  in  a 
large  city  have  waited  longer  for  a  l«sket  of  groceries  from 
the  corner  store. 

The  plans  for  the  future  point  to  the  development  ol  this 
utility  in  new  directions.  Some  of  the  Toledo  wholesaler? 
are  agitating  the  cjuestion  of  laying  spurs  into  their  ship- 
ping sheds,  thereby  shortening  the  time  of  delivery  and 
saving  drayagc.  The  Toledo  managers  are  also  seriously 
considering  the  purchase  of  inexpensive  box  cars  to  be 
used  as  trailers.  The  idea  is  to  have  them  built  similar  in 
appearance  to  the  present  freight  cars,  and  to  he  drawn  by 
the  electric  car-,  one  at  a  time.  Under  this  plan  the 
several  roads  could  interchange  carload  shipments.  For 
instance,  when  the  Lake  Shore  Klectric  Railway  is  com- 
pleted carload  shipments  could  be  made  from  Cleveland  to 
Detroit  or  to  Adrian.  Mich. 

So  much  for  the  interurban  lines  entering  Toledo  and 
the  freight  and  express  business  of  that  territory.  There 
are  mam  other  sections  of  the  country  in  which  similar  de- 
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\elopnient  may  lie  noted.  It  will  Ik-  especially  interesting 
to  refer  to  the  efforts  that  have  been  made  by  individual 
companies,  including  some  that  are  not  favored  with  the 
patronage  of  large  cities.  The  experience  of  the  Cleveland 
&  Eastern  Railway  in  developing  the  package  freight  busi- 
ness of  the  section  in  which  it  operates,  was  very  thor- 

FKKHT  MM  MTUttf  MM  IN 


NOTICE. 

Freight  Office  Dayton  &  Troy  Electric 
railway  oo. 


Tiers  ka*  entree  it  tkb  Statioa.  coojioatd  to  ro- 


ll.. Car  Weight  

Whic*  ire  ready  for  dt livery  to  you  on 
payment  tf  freight  Ml  C  turps.  >  

Make  CkCCfcl  payable  to  'Order  D   i  T   f .  I>.  U." 


PL  a— U  frtkjttl  Billi  to  be 
are  removed  fro*  the  Station. 


The  ooolract  of  thin  Comifeny.  ae  common  carrliTi. 
endi  upon  the  arrival  of  Uoodi  at  our  friilght  euitlom; 
and  If  oonelgneee  are  not  tben  ready  there  to  pay 
charge  and  receive  Ui«  f  ~ 


■•Ive  Uie  f oodi.  wo  dlepoee  of  them  In 
rwo  can,  and  bold  ibera  a*  gratuUoun 
for  twenty  foor  boon  from  Ik*  lime 
only  to  the  rl.ke  of  Hob 


The  Company  will  not  lie 
from  ordinary 
■  roe*.:  and 

i  !aa*e  the  Htatloo,  unloee  l>y 


will  not  lie  reaponalDle  for  Omen 
L«akagr.  Bntafcafe  or  lnvufflclenl 
no  Damaffe  will  be  allowed  after  the 


lay"RETUPN  THIS  NOTICC. 

NOTICE  OF  FREIGHT  AWAITING  PAYMENT  OF  CHARGES 


vance  of  the  steam  railroad  freight  charges.  This  is  per- 
missible, as  the  service  is  much  superior  to  that  of  the  steam 
lines.  Ulanks  used  by  the  large  shippers  and  also  the 
duplex  excess  tickets,  which  are  carried  by  the  conductors 
on  the  line  ami  issued  for  all  small  shipments,  are  repro- 
duced, together  with  a  photograph  of  one  of  the  combina- 
tion cars  which  are  operated  in  this  service.  These  cars  are 
of  the  following  dimensions;  Length  of  body,  30  ft.  y  ins.; 
length  of  platform.  4  ft.  5  ins.;  length  over  bumpers,  40  ft. 
X  ins.;  width  over  all,  8  ft.  2  ins.  The  baggage  room  is  the 
length  of  four  windows,  about  11  ft.  6  ins.  The  passenger 
Compartment  is  finished  in  white  birch.  i  ' 

The  Dayton  &  Troy  Electric  Railway  Company,  of 
rimia.  (  >hio.  lias  developed  a  very  satisfactory  system  of 
accounting  for  freight  and  express  service,  which  may 
prove  valuable  to  other  lines  of  a  similar  character.  Way 
bills  are  made  in  duplicate  by  having  every  alternate  sheet 
in  the  pads  plain,  cheap  paper,  and  using  carbon  paper 
between  the  sheets.  There  are  two  styles  of  way  bills — 
freight  and  money.  Every  article  transported  must  be 
billed  whether  company  business  or  not.  The  messenger 
has  a  receipt  book  in  which  he  takes  a  receipt  for  every 
bill  delivered  The  goods  are  checked  by  the  bills  in  prac- 
tically the  same  manner  as  is  done  by  the  express  com- 
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LOCAL  POINTS 
DiYtM  4  TflY 


PiqUA 

Parrington 
I  Ideas 

Troy 
CowlatTille 

Cj. 


OioKhamaboiff 

Vandalia 
Chamber!  berg 

EbOBOMT 

Dayton 


Itce  we  especially  desire  that 

all  ■O0d>  orcir-rrd  by  freight  con- 

signed  te  points  en  the  D.  O  T. 
Ry.  be  shipped  wis.  that  line  when 
I  to  do  so . 


NOTICE  TO  SHIPPERS 

oughly  described  in  the  STREET  Railway  Joirxai.  of 
.May  31.  This  road  passes  through  a  farming  country  and 
has  developed  a  large  milk  carrying  trade. 

The  Slcubcnville  Traction  &  Eight  Company,  of 
Stcubenville,  Ohio,  recently  established  a  freight  depart- 
ment, but  the  volume  of  business  handled  is  as  yet  rather 
small.  The  management  rejMirts,  however,  that  the  indica- 
tions are  favorable,  as  the  service  is  appreciated  quite  gen- 
erally. Cnlikc  the  Toledo  practice,  freight  is  handled  on 
this  road  in  combination  cars,  and* in  the  principal  towns 
along  the  line  stations  have  been  established,  but  the  com- 
pany does  not  as  yet  maintain  delivery  wagons.  The  rates 
are  not  so  high  as  the  express  rates,  but  are  slightly  in  ad- 


FORM   TO   BE   SIGNED   BY   SHIPPER.  COPY  SENT  TO  THE 
CONSIGNEE  AND  THE  THIRD,  SIGNED  BY  AGENT, 
KEPT  BY  SHIPPER  AS  RECEIPT 
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READ  THIS  CONTRACT. 

■  Tl  \"  «M  W  |vw*«i«ol  larlwa*  H  to  dVei-t-t  *l 


•Aim  *..)(*«  mi  r-aet if  7»*  fwrw-e.  %t**t*-^a  (toe  Oe|k*t  o-h»i.  a.1 
f>V  U"t>'l    .r».tla«^tUI»«iiltl.kjH  rvw>(e>*v4h<wrh|ej«r**a>lt.0>  1to> 
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f*t  l»*>>**r*  Ha.e  lo  *>er>tw4  —  •••■ail.  id  |*Hfl  tf  It  mm  ^1  to.  f-w.' 


DUPLEX  FREIGHT  .TICKET  "* 77° 

panics.  When  goods  are  delivered  by  the  messenger  be- 
fore reaching  the  station  he  gets  the  consignee's  receipt  in 
lite  space  provided,  but  when  delivered  by  the  agent  an 
expense  bill  is  made.  Settlement  is  made  every  ten  days 
by  the  agent  on  blanks  specified  as  "Abstract  Statement" 
anil  "Settlement  Sheet."  Two  classes  of  service  have  been 
developed,  freight  and  express,  and  these  are  indicated  on 
the  way  bill.  In  larger  stations  the  company  has  its  own 
wagons  for  express  service,  but  in  the  smaller  places  it  pays 
jo  per  cent  of  the  charges  for  delivery  to  the  parcel  delivery 
wagons.  It  has  through  billing  arrangements  with  the 
Southern  Ohio  Express  Company,  which  operates  on  the 
Southern  Ohio  Traction  Company's  cars,  and  its  express 
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rates  arc  considerably  under  those-  of  the  old  express  com- 
panies, being  calculated  on  the  regular  graduated  scale. 

'1  he  freight  rates  are  about  one  cent  under  those  of  the 
steam  roads.   Two  55-ft.  freight  cars  are  employed.  One 


COMBINATION  CAR  OF  STEUBENVILLE  TRACTION  4  LIGHT  COMPANY 

of  these  makes  two  round  trips  every  day  between  I'icjiia 
and  Dayton.  It  runs  on  a  schedule  and  is  handled  l>y  two 
men.  The  company  has  a  freight  classification  which  is 
identical  with  the  regular  railroad  classification,  and  rates 
are  fixed  accordingly.  Arrangements  have  been  made  for 
way  hilling  freight  through  on  the  lines  of  several  of  the 
traction  companies  which  enter  Dayton,  by  a  division  of 
the  charges  and  sharing  the  expense  of  transfer. 

The  Mahoning  \  alley  Railway  Company,  connecting 
Youngstown.  Warren.  Xiles.  Cirard.  LowcllvuTc,  Strath- 
ers.  Mineral  Ridge  ami  Leavittsburg.  (  )hio,  has  developed 
considerable  freight  and  express  business  in  its  territory. 
At  this  time  it  is  operating  two  closed  cars,  built  especially 
ior  freight  and  express  service.    There  are  three  men  on 
each  car,  the  conductor,  motomian  and 
laltorcr.    Freight  depots  have  been  located 
in  each  city  and  village  through  which  the 
line  operates  ;  but  these  stations  are  planned 
differently,  owing  to  varying  conditions. 
In  Warren,  Ohio,  space  is  raited,  for  in- 
stance, in  d  shoe  store,  and  the  shoemaker 
looks  after  the  freight  husiness.    At  Xiles 
a  depot  has  been  built  especially  for  freight 
husiness  in  connection  with  the  company'* 
power  house,  and  the  man  w  ho  acts  as  de- 
spatcher  at  that  point  looks  after  freight 
and  packages.   At  Giratxl,  Struthers,  Low* 
divide,  ( >hio,  and  Xcw  Castle.  Pa.,  the 
Company  has  building-,  of  its  own,  which 
are  used  as  passenger  and  freight  depot*. 
At  Youngstown.  Ohio,  and  at  Edctiburg. 
I'a.,  there  are  freight  rooms  in  connection 
with  the  stations,  the  despatcher  looking 
after  the  freight.    The  company  (fries  not 
maintain  delivery  wagons,  neither  docs  it  use  continuation 
cars.    The  policy  of  the  management  is  to  keep  the  pas 
senger  traffic  entirely  distinct  from  the  freight  business,  as 
it  believes  that  otherwise  positive  damage  W  done  to  one. 
while  the  di  velopillen'.  of  the  other  is  greatly  retarded. 

The  package  freight  business  of  the  Cincinnati.  Dayton 
&  Toledo  Traction  Company,  formerly  the  Southern  Ohio 


Traction  Company,  is  conducted  by  the  Southern  Express 
Company.  When  the  Southern  <  )hio  properties  were  first 
consolidated  the  express  husiness  was  placed  in  the  hands 
of  the  Wells- Fargo  Express  Company  on  the  same  basis 
that  it  operates  on  steam  roads.  The  net 
returns  to  the  traction  company  were  not 
*ati "factory,  however,  and  it  was  decided 
to  conduct  the  business  itself.  The  South- 
ern Ohio  Express  Company  is  a  distinct 
organization,  incorporated  with  a  nominal 
capital  stock  of  $2,500.  The  traction  com- 
pany iurtushes  the  cars,  crews  and  power, 
and  receives  10  cents  per  car-mile  for  the 
mileage  of  the  freight  cars.  At  present  the 
company  operates  two  35-ft.  freight  cars 
between  Cincinnati  and  Dayton,  making 
two  trips  each  way  per  day.  Appreciating 
the  possibilities  of  this  business  the  com- 
pany adopted  at  the  outset  a  broad  policy, 
purchasing  thirty  first-class  wagons  and 
teams,  sending  out  numerous  solicitors  and 
establishing  stations  in  the  leading  towns  in 
the  territory  it  intended  to  occupy  For  a 
time  the  net  loss  was  quite  large,  hut  persistent  efforts 
turned  the  tide,  and  this  year  it  is  estimated  that  on  the 
present  basis,  the  net  profits  of  the  express  company  will 
be  about  $io  ,000  for  the  year.  During  the  last  few  months 
the  gross  receipts  have  amounted  to  between  S^.ooo  and 
$4,000  per  month,  and  it  is  now  making  such  substantial 
gains  that  it  will  soon  be  necessary  to  purchase  additional 
freight  cars.  The  company  uses  the  traction  companCs 
passenger  and  terminal  stations  in  Cincinnati.  Hamilton, 
Middletown,  Franklin,  Miamishnrg  and  Dayton,  paying 
half  the  expenses  of  the  maintenance  of  the  station  in  ad- 
dition to  maintaining  its  own  agent.  Under  this  arrange- 
ment the  operating  expenses  amount  to  about  75  per  cent 
of  the  gross  receipts,  leaving  a  surplus  of  25  per  cent,  which 
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is  going  toward  the  reduction  of  previous  losses  and  for 
improvements  to  the  service.  <  >t  course  the  traction  com- 
pany derives  a  good  profit  under  the  arrangement. 

As  before  stated,  delivery  wagons  are  maintained  in  all 
the  leading  towns,  and  in  Cincinnati  and  Dayton  the 
wagons  have  regular  routes,  making  four  trips  per  day.  to 
over  1500  leading  business  houses.  The  business  is  closely 
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fallowed  ii])  by  solicitors,  ami  country  merchant  I  along  the 
line,  in  ordering  from  faulting  houses  and  city  merchants, 
direct  tliat  goods  shall  lie  shipped  by  this  route. 

The  company  has  an  arrangement  with  the  Dayton  & 
Xenia.  the  Dayton  &  Troy,  Dayton  &  Northern,  Dayton. 
C  ovington  &  Piqua,  Dayton.  Springfield  &  I'rhana,  and 


SOUTHERN  OHIO  EXPRESS  CAR   AT  CHAUTAUQUA  GROUNDS, 
BETWEEN  FRANKLIN  AND  MIAMISBURG 


Dayton  &  Western  roads,  whereby  goods  are  shipped  clear 
through  to  points  oil  lliese  lines,  the  receipts  being  prorated 
according  to  the  mileage  handled.  With  sonic  of  the  lines 
the  COIttpatiy  has  an  arrangement  whereby  ihcir  express 
business  is  handled  in  Dayton.  In  shipping  to  Springfield 
goods  are  sent  to  Xenia  over  the  Dayton  &  Xenia.  and 
then  to  Springfield  over  the  Springfield  &  Xenia,  the  rea- 
son for  this  roundahout  ronte  being  that  the  la-t  mentioned 
line  is  controlled  by  the  same  interests  as  the  Cincinnati. 
Dayton  \-  Toledo.    Recently  a  carload  of  ponies  was 


SOUTHERN  OHIO  EXPRESS  CAR  AT  MIDDLETOWN 

shipped  through  irom  Cincinnati  to  Springfield  by  this 
route,  hut  no  effort  is  being  made  to  work  up  this  class  of 
through  business.  I'.y  reason  of  the  fact  that  the  various 
iutcrurhan  roads  entering  Dayton  maintain  independent 
Ireight  stations,  it  is  necessary  to  transfer  through  ship- 
ments, and  a  union  freight  terminal,  which  has  been  talked 
of  for  some  time,  would  effect  a  great  saving  of  time  and 
expense  of  transfer.  At  the  present  time  the  Western  <  Mmo 
Railway,  which  is  controlled  by  the  same  interests  as  the 
Cincinnati.  Dayton  &  Toledo,  is  conducting  a  package 
freight  business  on  a  small  scale.    As  soon  as  this  line  is 
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completed  to  Piqua,  affording  connection  with  the  Dayton 
&  Troy  Electric  Railway,  it  is  probable  the  Western  Ohio 
freight  business  will  be  handled  by  the  Southern  Ohio  F.x- 
prcss  Company,  and  goods  will  be  shipped  through  from 
Cincinnati  to  Lima  and  later  to  Toledo. 

The  experience  of  the  roads  whose  methods  and  equip- 
ment have  been  described  may  he  accepted  as  fairly  repre- 
senting that  of  similar  systems  in  other  parts  of 
the  country.  ( >f  course  it  is  well  known  that  the  amount  of 
freight  and  express  to  be  carried  by  the  iutcrurhan  road, 
and  the  profit  arising  therefrom,  cannot  be  estimated  in 
advance  with  the  same  degree  of  certainty  as  that  of  pas- 
sengers, hence  it  i<  not  usual,  nor  would  it  be  wise,  to  in- 
vest great  capital  to  provide  for  it  until  circumstances  in- 
dicate its  |Missibi1ities. 

The  Toledo  &  Western  Electric  Railway,  now  entering 
Toledo,  which  has  been  mentioned  before  in  this  article, 
traverses  a  territory  not  touched  by  steam  roads,  and  it  is 
earning  all  kinds  of  freight  in  single  cars  and  trains,  and 
realizing,  it  is  claimed,  a  fair  profit.  Rut  there  are  few 
electric  mads  similarly  situated.  The  value  of  the  ordinary 
electric  road,  however,  does  not  depend  upon  its  ability 
ur  capacity  to  carry  freight  or  express.  Its  value  is  only 
enhanced  thereby.  It  should  develop  the  business  of  car- 
rying freight  and  express  as  rapidly  as  can  be  done  with 
fair  profit,  anil  trust  to  the  future  for  improved  methods  for 
enlarging  and  improving  the  same.  Right  here  then  is 
where  the  builders  ami  o|ierators  of  iutcrurhan  roads 
should  exercise  the  greatest  scrutiny  and  judgment. 

The  originator  or  promoter  always  calculates  upon  de- 
riving a  considerable  revenue  from  the  carrying  of  ireight 
and  express,  but  it  appears  to  me  to  possess  many  elements 
of  uncertainty  at  the  present  time,  where  there  is  steam 
road  competition.  Lxprcss  matter,  at  express  rates,  in 
sufficient  volume  to  demand  the  full  use  of  a  car,  or  cars. 

will  undoubtedly  make  an  cdcqitatc  return 
on  the  capital  invested  to  provide  for  it. 

The  question  whether  express  matter 
shall  he  handled  by  the  mail  itself  Of  en- 
trusted to  a  company  to  In*  owned  or  con- 
trolled by  the  same  ownership,  demands 
careful  consideration.  In  some  cities  the 
several  intent rhon  mads  have  formed  ex- 
press companies  among  their  own  stock- 
holders, to  do  business  under  contract  with 
these  r<-ails.  thereby  sc|»arating  the  liability 
and  securing  more  efficient  management, 
and  at  the  same  time  retaining  practically 
all  the  profits  arising  therefrom.  The  wis. 
doin  of  so  doing,  however.  nni<t  depend 
largely  upon  local  conditions.  The  time 
will  come  when  existing  companies  will  Ik." 
eager  to  secure  contracts  with  electric  roads 
on  terms  as  favorable,  if  not  better,  than  they  now  have 
with  steam  roads. 

But  as  to  the  profit  of  carrying  freight  at  steam  road 
Ireight  rates  there  is  great  doubt,  unless  cars  can  be  oper- 
ated in  trains  and  exchanged  with  intersecting  steam  or 
electric  roads,  as  is  now  done  by  the  steam  roads. 

If  necessity  be  indeed  the  mother  of  invention,  we  may 
reasonably  expect  that  the  future  will  provide  means  ami 
methods  of  making  the  freight  and  express  business  of  the 
.'nterurban  Electric  Railway  much  more  profitable  than 
present  conditions  seem  to  indicate. 
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THE    ACCOUNTING    DEPARTMENT  OF 
INTERURBAN  RAILWAYS 

BY  W.  B.  BROCKWAY 


THE  evolution  of  cheap  transportation  (or  short  ilis- 
tanccs  which  has  occurred  during  the  last  halt  cen- 
tury has  been  remarkable.  1  lie  rapiil  changes 
from  the  omnibus  of  fifty  or  less  years  ago  through 
the  horse  car,  the  cable  system  ami  the  steam  elevated  to 
the  electric  system  of  to-day  has  made  it  possible  by  the 
rapidity  ami  cleanliness  of  the  latter  to  link  '.owns  and 
cities  together  by  interurban  systems  and  to  nit  up  the 
spaces  betwen  thetn  with  houses  and  factories 

There  is  one  branch  of  the  operation  of  these  systems 
which  has  hail  its  problem-  to  solve  ami  its  sleepless  nights, 
too,  but  the  public  has  seen  very  little  of  them,  liach 
change  of  method  in  operation  has  caused  the  accounting 
department  to  make  its  changes  accordingly.  \nd  while 
the  financial  and  operating  men  have  been  cognizant  ol  the 
changes,  the  general  public  has  not  marked  it.  except 
when,  here  and  there,  a  company  has  added  another  title, 
that  of  auditor,  to  its  list  of  officers.  Hut  even  to-day  the 
sweeping  growth  of  this  recognition  can  only  lie  gained 
by  comparing  the  official  lists  of  officers  for  the  recent  year 
of  1805  with  the  present  year.  That  this  recognition  is  ap- 
preciated by  the  accounting  officer  goes  without  saying. 

When  the  first  interurban  companies  were  formed  they 
had  no  precedent  to  guide— or  confuse,  as  you  please — and, 
as  the  operating  department  made  its  first  endeavors  of 
operation  along  the  lines  of  purely  urban  companies,  the  ac- 
counting department  naturally  tried  it  also.  The  account- 
ing department  worked  faithfully  along  these  lines  some 
time,  and  as  late  a  date  as  1N07,  when  the  statement  was 
made  that  "interurban  ami  street  railwax  accounting  in  the 
details  of  the  operation  are  dissimilar,  w  hile  interurban  and 
steam  railway  accounts  in  the  same  way  have  more  in 
Common,''  it  Was  received  doubtfully,  l'.ut  suddenly, 
caused  somewhat,  no  doubt,  by  steam  competition,  it  was 
recognized  that  almost  the  only  similarity  between  urban 
and  interurban  roads  was  electricity  as  a  motive  |xwver.  and 
the  running  over  a  short  mileage  of  city  trackage.  Then 
the  pendulum  swung  to  the  other  extreme,  and  to-day  we 
have  interurban  cars  operated  by  train  despatchers,  sub- 
stantial station  buildings,  cattle  guards,  air  brakes,  mileage 
tickets,  express,  freight  and  baggage  cars,  rotary  snow 
plows  and  numerous  other  conditions  which  have  made  it 
necessary  to  have  accounting  in  accordance,  and  so  inter- 
urban accounting  became  a  class  by  itself. 

When  this  change  or  awakening  came  there  came  suc- 
cess ami  the  companies  multiplied.  It  is  quite  true  that 
the  accounting  department  lias  kept  pace  with  its  new  con- 
ditions, so  that  to-day  an  accountant  must  approach  the  re- 
quirements of  an  interurban  company  in  a  somewhat  dif- 
ferent frame  of  mind  than  he  would  one  strictly  urban. 

In  planning  the  system  of  accounting  it  must  be.  of 
course,  governed  somewhat  bj  its  local  conditions,  but  the 
prime  importance  is  simplicity :  a  simple  system  can  always 
be  wwked  to  the  final  results  very  much  quicker,  ami  the 
conclusions  reached  are  usually  more  accurate,  because 
the  chances  of  confusion  among  the  clerical  force  are  less- 


ened. The  importance  of  this  prime  (act 01  cannot  be  over- 
draw n,  for  the  operating  department  is  guided  by  the 
records  of  the  accounting  department,  ami  wrong  plans  arc- 
easily  made,  if  based  upon  inaccur.Hc  figures. 

Another  general  rule  of  the  accounting  department  of 
an  interurban  line  should  be.  ami  it  easily  agrees  with  the 
argument  lor  simplicity,  to  be  in  a  position  to  furnish  upon 
request  operating  information  seldom  asked  for.  In  other 
words,  the  accountant  should  understand  the  business  so 
well  that  he  will  foresee  the  needs  of  the  operator  and  In- 
able  to  assist  him  promptly.  The  old  criticism  that  the 
accounting  department  "does  not  produce  business"  has 
been  broken  dow  n,  and  money  is  w  ell  spent  in  the  account- 
ing department  now-a-davs  if  it  is  not  merely  a  recording 
medium,  but  helps  b>  intelligent  work  to  make  operating 
savings. 

It  is  being  understood  bitter  now  than  formerly  that  the 
reports  and  records  made  by  conductors  and  others  out  on 
the  road  should  have  as  little  work  in  them  as  possible,  for 
the  reason  that  the  men  from  whom  the  information  is  re- 
quired are  rarely  well  equipped  by  nature  or  education  to 
grapple  anything  requiring  careful  writing  or  figures.  They 
may  be  well  trained  in  other  directions,  but  not  many  ol 
them  could  hold  a  place  in  the  office.  And  so  it  is  well  to 
keep  as  much  as  possible  of  the  real  work  in  the  office,  and 
the  result  will  be  quite  satisfactory,  for  the  reason  that  if 
little  is  required  from  the  outside  men.  that  little  will  l>c 
given  truthfully,  but  if  much  is  insisted  upon  guesswork 
ami  hence  inaccuracy  v.  ill  permeate  much  of  the  office  w  ork 

The  standard  classification  of  construction,  equipment 
and  operating  expense  accounts  of  the  Street  Railway  Ac- 
countants' Association  of  America  is  really  standard,  and 
with  few  changes,  which  it  is  flexible  enough  to  allow,  it  is 
adaptable  to  the  needs  of  interurban  conditions.  Its  use 
is  earnestly  advised  for  the  reasons  so  well  argued  since  the 
organization  of  the  association,  which  have  been  so  pub- 
licly spread  that  there  is  no  need  of  repeating  here. 

The  great  percentage  of  the  passenger  income  of  the 
company  comes,  first,  from  the  cash  collected  on  the  cars 
while  they  are  in  motion,  and  second,  from  the  commuta- 
tion or  reduced  rate  many-ride  tickets  sold  by  agents.  The 
first  is  the  more  important,  not  only  for  the  reason  that 
the  largest  income  is  from  that  source,  but  it  is  an  income 
coming  through  the  bands  of  a  more  or  less  selected  set 
of  agents,  conductors,  but  it  comes  to  the  company  in  va- 
rious combinations  ami  under  conditions  trying  to  the  con- 
ductor with  the  oiHTating  duties  required  by  his  work 
Therefore,  simplicity  is  again  urged  in  the  composition  of 
the  ticket. 

The  forms  of  the  tickets  used  are  as  numerous  as  the 
r  ails  in  operation,  and  it  >s  an  extremely  difficult  situation 
to  face:  for  instance,  if  each  station,  or  fare  point,  has  its 
set  of  tickets  reading  to  every  other  point,  each  conductor 
must  be  supplied  with  a  quantity  ol  each,  and  he  then  be- 
comes the  custodian  of  tickets  representing  a  considerable 
sum  of  money,  which  is  a  serious  risk  on  the  part  of  the 
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company,  or  else  he  should  [>ay  for  the  quantity  and  re- 
mtuierate  himself  when  sold,  which  is  quite  prohibitive 
under  usual  conditions.  Again,  the  system  is  so  easy  of 
manipulation  in  the  conductor's  favor  that  it  is  not  neces- 
sary of  explanation  here.  This  plan  is  expensive  and  cum- 
bersome and  is  still  open  to  the  criticism  that  if  a  conductor 
meets  a  sudden  traffic  between  points  of  which  his  supply 
of  tickets  is  low  ,  he  has  a  condition  to  face  which  is  not  at  all 
pleasant  to  him  or  to  the  patrons  of  the  line. 

Another  plan  adopted  by  many  companies  is  the  zone 
pi.  :  of  making  the  fare  5  cents  between  |xiin's,  at  each 
point  of  which  the  conductor  has  to  make  a  collection  of  5 
cents,  ringing  each  on  a  register.  The  company  then  has  a 
report  from  the  conductor  of  the  number  of  rings  each  day 
ami  the  money  thus  called  for.  This  plan  is  open  to  objec- 
tion, as  it  eliminates  the  return  ticket  at  a  reduced  rate, 
which  is  very  popular  with  the  public;  moreover,  it  is  a 
constant  source  of  annoyance  to  the  passenger-.,  especially 
on  crow  ded  cars  running  on  a  rapid  schedule,  and  half  tares 
must  also  be  recorded  in  a  different  manner.  The  plan  has 
its  good  points,  however,  for  if  a  conductor  passes  a  pas- 
senger during  the  first  zone  he  is  liable  to  reach  him  the 
second, and  a  passenger  can  change  his  mind  a>  to  his  desti- 
nation as  often  as  he  pleases.  To  the  operating  depart- 
ment it  is  objectionable,  for  the  reason  that  it  makes  a 
traffic  statement  impossible.  This  statement  will  be  con- 
sidered later. 

The  duplex  method  of  collecting  fares  is  so  called  be- 
cause each  fare  collected  has  two  tickets  made  simul- 
taneously by  the  Conductor,  one  half  being  given  to  the 
passenger  and  the  other  going  to  the  office  to  substantiate 
and  check  the  money  turned  in  by  the  conductor,  the  sta- 
tion from  and  to,  etc.,  being  shown  by  the  conductor  s 
punch.  The  different  form  these  tickets  take  is  multi- 
tudinous, some  good,  some  fair,  and  some  wretched,  in 
their  operation.  I  have  seen  some  icquiring  the  conductor 
to  make  eight  punches  for  each  fare,  which  is  too  much 
work  for  a  large  and  changing  load.  One  form  I  have 
Seen  in  use  was  designed  by  a  left-handed  manager,  and 
the  difficulty  experienced  by  the  right-handed  conductors 
in  handling  the  ticket  can  be  easil)  imagined. 

<  >ther  forms  have  simply  a  series  of  figures  representing 
dollars,  dimes  and  cents,  the  stations  from  and  to  not  being 
considered  <  >thers  have  the  stations  from  and  to  per- 
forated in  such  a  manner  that  the  ticket  is  parted  at  the 
proper  place,  the  one  section  going  to  the  passenger  and 
the  other  to  the  office.  There  are  so  man)  forms  that 
they  cannot  all  be  explained  here,  nor  their  i>oints  con- 
sidered, but  all  things  possible  considered,  and  in  view  of 
experience,  it  seems  that  if  a  ticket  is  used  it  should  be  of 
the  duplex  style,  in  some  of  its  phases,  for  the  conductor 
is  then  given  a  pad  of  tickets  at  no  cost,  or  rather  invest- 
ment, on  his  part,  and  he  settles  for  them  in  .iceordance 
with  his  reports. 

The  composition  of  the  ticket  is  subject  to  loc.nl  condi- 
tions, that  is.  the  number  of  fare  points,  the  size  of  the  ex- 
cursion business,  etc.,  but  if  the  number  of  stations  is  not 
too  large  it  is  quite  possible  so  to  construct  a  ticket  that  the 
station  from,  the  station  to  and  the  amount  paid  can  be 
shown  by  one  punch  mark.  If  the  policy  of  the  company 
permits  round-trip  fares  it  is  rather  better  to  make  the  one- 
way  ticket  and  the  round-trip  ticket  identical,  except  to  the 
reading,  "good  for  one  round-trip  ride,  etc.,"  being  sub- 


stituted for  "good  for  one  ride,  etc.,"  and  the  color  of  the 
paper  used,  white  doing  very  well  for  the  one-way  tickets, 
and  red,  or  some  other  color  distinguishable  in  uncertain 
light  for  the  round-trip  tickets.  At  any  rate,  the  form 
adopted  should  provide  for  the  definite  showing  of  the 
beginning  and  ending  of  the  passenger's  ride  and  the 
amount  paid. 

It  is  not  at  all  necessarv,  when  tickets  are  used,  to  add 
to  the  work  of  the  conductor  the  use  of  a  register  for  each 
iare  collected,  as  the  register  then  becomes  merely  a 
counter  of  passengers,  and  that  information  can  be  readily 
found  by  the  beginning  and  ending  numbers  of  the  tickets 
sold  each  day.  On  the  other  hand,  the  register  can  be 
used  for  recording  the  local  fares  collected  in  each  town  en 
route,  but  if  this  is  done  and  the  number  of  local  city  points 
is  more  than  one,  then  no  record  of  iares  for  use  on  the 
traffic  sheet  can  be  made  without  a  reading  of  the  totalizer 
at  each  point  and  recording  this  leading  properly  on  the 
conductor's  report.  This  adds  to  the  work  and  possible 
confusion  of  the  conductor. 

There  are  those  who  think  and  substantiate  by  good 
arguments  that  the  conductor  should  have  no  tickets  to 
use,  the  different  rated  fares  being  tecorded  within  a  regis- 
ter which  is  much  more  than  a  counting  machine,  and 
further  that  the  conductor  should  not  make  up  a  report 
of  what  he  has  done  during  the  day.  but  leave  that  also  for 
the  register  to  tell.  In  other  words,  his  duty  should  con- 
sist simply  oi  turning  in  the  amount  of  money  collected 
during  the  day.  the  register  being  epened  by  an  employee 
oi  the  office,  and  the  amount  of  money  recorded  and  turned 
in,  compared.  As  said  above,  this  plan  has  much  to  com- 
mend it,  but  it  is  also  subject  to  the  "traffic-statement" 
argument,  and  makes  the  sale  of  round-trip  tickets  by  the 
conductor  a  rather  difficult  matter.  There  is  no  doubt, 
however,  that  with  some  men  the  desire  to  do  right  is 
governed  ver\  much  b\  '.hut  >  -jq ■rtunitics  to  do  WrOBg, 
and  the  methods  of  rejHirting  fares  collected  should  be 
safeguarded  very  carefully. 

The  commutation  many-ride  reduced-rate  ticket  is  an- 
other problem  which  needs  most  caieful  attention,  not  only 
for  its  proper  accounting,  but  it  has  been  a  common  ex- 
perience that  rates  once  reduced  are  not  easily  put  back- 
to  the  old  condition;  bene-,  a  commuter's  ticket  once  put 
on  sale  is  pretty  liable  to  stick,  if  not  spread  to  other  sta- 
tions. The  common  tendency  is  io  overdo  the  matter,  and 
it  soon  develops  that  the  conductor  has  tickets  of  many 
sizes  and  colors  to  handle  ami  rc|M>rt.  The  mileage  ticket 
solves  much  of  this  problem  if  the  time  is  given  the  con- 
ductor to  detach  and  mark  the  stations  on  the  back  of  the 
detached  strip  (for  checking  and  for  use  on  the  traffic  state- 
ment), but  the  average  time  consumed  in  collecting  a  mile- 
age strip  for  short  hauls  ami  the  danger  of  loss  to  the  con- 
ductor by  the  stnallness  of  the  strip  and  its  flexibility  make 
it  the  subject  oi  much  provocation  to  him  and  to  the  office 
in  checking. 

It  is  the  writer's  opinion  that  the  ticket  containing  num- 
bered squares  for  punching  by  the  conductor,  one  punch 
for  each  ride,  should  never  be  used:  the  conductor  should 
always  have  something  to  show  for  every  fare,  and  this  will 
also  apply  to  the  annual  card  pass  They  contain  dangers 
to  the  company  and  to  the  record  of  the  conductor  which 
make  them  and  their  kind  a  dangerous  element  which  can 
easily  he  avoided,  and  they  should  be. 


Digitized  by  Google 


STKKKT  RAILWAY  JOURNAL. 


[Vol.  XX.    No.  14. 


The  coupon  book  is  good  for  commutation  uses,  if  col- 
ors are  used,  but  wherever  possible  each  coupon  should 

recite  the  stations  included.  These  tickets  arc  better  sold 
by  almost  anyone  than  the  conductor,  and  when  sold  by 
agents  or  in  the  office  they  should  be  subject  to  a  daily  re- 
poit  ami  remittances.  It  is  always  preferable  that  the 
cover  of  the  book  and  the  agent's  report  should  recite  the 
name  of  the  purchaser,  to  guard,  when  it  is  deemed  neces- 
sary, against  indiscriminate  use.  The  conductors  always 
learn  to  know  their  passengers  ii  regular  travelers,  and  it 
adds  a  safeguard  to  a  condition  which  needs  all  the  checks 
that  can  be  placed  about  it. 

The  traffic  statement  should  be  prized  b>  the  operating 

department  next  in  importance  to  tin-  statement  of  income 

and  disbursements:  it  occupies  the  place  to  an  iutcrurban 
road  that  the  traffic  curve  does  to  the  urban,  It  is  subject 
to  many  wavs  of  handling,  but  it  may  be  drawn  off  into 
squares  as  follows: 

The  upper  figures  in  each  square  show  the  one-way 
tickets,  and  the  lower  figures,  the  round  trips.  Added 
across  the  figures  give  the  one-way  ami  round-trip  tickets 
sold  from  each  station,  and  added  down  they  show  the 
same  information  to  each  station.  Reference  to  a  particu- 
lar statement  or  series  of  statements  gives  the  operating 
department  information  it  really  needs  for  its  regular  or 
short-distance  cars,  concessions  regarding  the  reduction  of 
fares,  and  the  many  other  matters  which  are  governed  by 
the  amount  of  traffic  from  ;.nd  to  each  station.  The  com- 
mutation rides  can  be  easily  added  in  in  red  ink.  which 
places  the  manager  in  as  actual  touch  with  his  tiaffic  as  he 
is  with  his  operating  expenses. 

It  should  be  borne  in  mmd  tha'  the  figures  n-rd  in  the 
above  example  are  purely  fictitious,  but  should  they  come 
out  as  shown,  the  manager  is  at  once  placed  in  contact 
with  the  fiet  that  something  is  wrong  with  his  schedule  and. 
ail  things  being  equal,  he  can  find  the  trouble  easily,  which, 
when  remedied,  the  statement  quickly  improves  accord- 
ingly. Much  other  information  may  be  added,  making  the 
statement  still  more  valuable,  and  it  is  all  accomplished 
with  but  little  extra  labor  when  the  system  is  arranged. 
Even  though  it  should  require  the  extra  expense  of  a  cheap 
clerk  to  work  up,  what  road  would  not  spend  the  small 
amount  necessary  to  get  such  positive  information. 

The  statement  is  based  upon  the  tickets  (duplex  half) 
turned  into  the  office  by  the  conductor  showing  the  sta- 
tions, and  they  are  simply  assorted  after  the  conductors' 
reports  are  cheeked  by  the  same  tickets. 

The  reports  required  from  the  conductor  should  be 
simple  as  possible  to  make  them  effective  and  accurate, 
but  in  a  general  way  they  should  contain  the  date,  car  num- 
ber, trip  number,  schedule  run  number,  time  out.  time  in. 
hours  and  minutes  of  service  clainn  d.  his  name  and  that  of 
his  ntotorman.  with  space  for  another,  to  provide  for  at 
least  one  change  of  motormen,  their  badge  number,  the 
Opening  and  closing  number  of  his  tickets,  the  total  num- 
ber of  each  value  of  ticket  regardless  of  destinations,  a 
lump  number  of  free  tickets  and  a  lump  number  of  all 
kinds  of  commutation  tickets,  the  total  paying  passengers 
carried  (to  be  checked  by  the  difference  in  his  ticket  num- 
bers*, the  total  freight  or  parcel  tickets  sold  cdso  checked 
by  the  numbers  reported!,  and  the  total  cash.  I'pon  the 
back  may  be  placed  the  time  of  passing  the  different  large 
towns  (not  small  stations),  say  the  two  terminals  and  one 


point  between  for  verification  of  accident  claims  and  per- 
haps a  sometime  check  by  schedules,  and  it  is  frequently 
desirable  to  have  the  conductor  punch  the  report  in  one 
comer  as  a  record  of  the  punch  he  is  using.  This  informa- 
tion is  much  easier  for  him  to  give  than  it  looks  when 
written  out.  and  it  may  all  be  done  without  taking  much 
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lime.  His  duplex  tickets  being  assorted  by  values  for  use 
in  his  reports  regardless  of  their  serial  number,  become  an 
assistance  to  the  accounting  depaitment  in  checking  the- 
re-port. They  have  then  to  be  assorted  serially  in  the  office 
to  see  that  none  are  missing,  in  which  case,  should  one  not 
be  found,  he  should  be  retpiired  to  produce  it  or  pay  the 
highest  possible  value  of  the  ticket. 

The  duplex  tickets  having  no  actual  cash  value  when 
issued  to  the  conductor,  a  simple  receipt  from  him  for  the 
pads  should  be  taken  and  his  name  written  in  a  book 
having  one  hundred  numbers  printed  in  a  vertical  line,  his 
name  appearing  at  the  top  of  the  column:  then,  as  the 
tickets  are  assorted  serially,  regardless  of  the  issuing  con- 
ductor, it  is  a  matter  of  a  few  minutes  to  erase  irom  the 
record  columns  the  numbers  returned  each  day  and  an 
open  number  quickly  shows  itself.  This  book  is  always 
a  positive  check  ujmhi  the  tickets  due  from  a  conductor 
leaving  the  service.  It  should  Ik  understood  that  the 
serial  hundreds  of  the  ticket  numbers  are  written  at  the 
top  of  the  columns,  rather  than  keeping  each  conductor's 
tickets  by  themselves,  as  this  shows  up  the  possible  omis- 
sion of  a  w  hole  pad. 

The  general  record  of  passe-nger  earnings  is  a  serious 
question,  but  it  seems  as  though  very  much  labor  may  be 
saved  and  information  gained  if  the  time  table  trips,  not 
runs,  be  numbered  ami  the  ree-ord  made  of  what  each  trip 
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accomplished  in  general  totals;  by  this  is  meant  that  the 
whole  number  of  paying  passengers,  except  local  city  fares, 
should  be  shown  as  a  total  in  passengers  and  money.  It 
is  better  to  show  each  local  town  or  city  5-cent  limit  in  its 
own  column:  then  by  showing  the  number  of  parcels  ami 
its  money,  in  the  case  of  a  small  road,  the  whole  income 
by  trips  is  arrived  at  upon  one  page.  A  recapitulation  of 
the  day's  totals  for  each  column  will  show  the  passengers 
carried  and  the  earnings  for  each  day,  and  by  the  use  of 
totals  brought  forward  it  is  possible  immediately  to  show 
the  results  to  date. 

This  brings  up  the  question  of  whether  it  is  better  to  re- 
quire daily  reports  and  daily  remittances,  or  a  trip  report 
and  a  trip  remittance.  I  am  of  the  opinion  that  a  report 
and  remittance  for  every  round  trip  is  better,  as  it  reduces 
the  amount  of  money  carried  by  the  conductor,  and  makes 
the  checking  work  of  the  department  easier. 

The  envelopes  in  which  the  deposits  are  made  need  not 
bear  anything  but  the  date,  the  conductor's  name  and  the 
trip  number,  and  they  should  be  large  and  strong  enough 
to  contain  the  trip  report,  the  tickets  (bound  by  a  rubber 
bamh,  and  the  money.  In  consideration  of  the  frequency 
of  deposit,  the  number  of  tickets  as  evidence  and  the  usual 
lack  of  time  in  which  to  make  the  return,  it  seems  that  the 
receiver  system,  or,  in  other  words,  the  system  of  counting 
and  checking  before  the  conductor,  is  not  adaptable  to  this 
class  of  work.  In  addition,  there  are  reasons  overshadow  - 
ing the  satisfaction  of  the  conductor  for  having  as  much  of 
the  work  of  this  department  done  in  the  office  as  can  In- 
arranged.  It  is  always  better  to  give  the  auditor  the  ac- 
tual supervision  of  the  accounting  work. 

Each  day's  trip  sheets,  which,  by  the  way,  should  be 
printed  on  paper,  rather  than  on  card-.,  should  be  fastened 
together  and  filed  by  months  in  a  package  away  from  the 
dust,  and  kept  forever.  It  seems  best  that  they  should 
always  be  accessible  for  possible  checks  by  professional 
accountants,  and  they  frequently  lortn  an  important  basis 
for  the  sale  of  the  property. 

A  copy  of  each  change  in  schedule  should  be  attached 
to  the  page  of  the  earnings-register  the  day  the  change 
occurs,  so  that  an  understanding  may  be  had  of  the  pre- 
cise operation  of  a  trip  number. 

We  now  reach  in  our  sketch  of  the  accounting  depart- 
ment of  interurban  railways  a  new  source  of  income,  or 
shall  we  call  it  a  by-product?  I  call  it  "new"  advisedly, 
because  it  seems  to  have  l>een  hardly  considered  or  an 
ticipated  in  the  planning  of  the  first  companies — that  in- 
come is  from  freight,  express  and  mail  transportation. 
The  methods  adopted  in  this  work  have  been  as  remark- 
able and  as  changeable  between  companies  as  the  kinds 
of  tickets  used  in  the  passenger  business.  In  Other  words, 
ue  find  companies  still  doing  as  they  did  some  time  ago, 
when  the  first  farmer  asked  them  to  take  a  barrel  of  apples 
to  town  for  him,  as  he  couldn't  go  along,  saying  Mr.  Jones, 
the  grocer,  would  meet  it  at  the  office.  It  is  easily  within 
memory  when  the  first  request  of  this  kind  occurred  how 
the  conductor  took  the  barrel,  but  he  didn't  know  what  to 
charge,  and  if  he  could  guess  he  didn't  know  how  properly 
to  report  it  to  the  company. 

There  are  many  roads  to-day  which  charge  to  cents  a 
package — at  owner's  risk — regardless  of  the  size  or  weight, 
which  have  made  little  or  no  provision  for  the  proper  re- 
port to  the  office  of  such  income,  and  which  have  no 


method  of  package  identification;  no  record  of  transporta- 
tion, nor  all  the  other  clucks,  records,  tariffs  and  reports 
used  by  all  the  rest.  And  here  again  appears  the  compari- 
son with  steam  railroad  practice,  for  by  the  changed 
methods  some  of  the  companies  have  closely  reached  the 
basis  of  steam  railroad  accounting  with  the  difference  com- 
ing from  another  power  of  movement  and  the  extremely- 
local  character  of  the  business. 

It  also  develops  a  difficulty  that  is  quite  real  and  posi- 
tive to  the  accounting  department,  for,  unlike  the  pas- 
senger part  of  the  business,  it  seems  that  the  more  the 
freight  business  grows,  the  more  there  is  needed  a  com- 
plete record  of  the  consignor,  consignee,  commodity,  rate, 
weight,  car  number  and  the  other  information  long  ago 
adopted  by  the  steam  roads,  so  that  in  an  article  of  this 
kind  which  aims  to  cover  the  general  subject  it  is  quite  out 
of  the  question  to  give  suggestions  to  fit  the  conditions, 
except  in  the  most  general  way.  However,  it  may  be 
accepted  that  where  the  freight  and  express  business  is 
small  with  cash  collections  at  point  of  shipment  a  very 
simple  system  of  accounting  is  most  desirable,  something, 
for  instance,  in  the  nature  of  a  duplex  tag  bearing  the  ad- 
dress, and  into  which  may  be  punched  by  the  conductor 
such  general  information  as  box,  barrel,  bag.  etc..  with  the 
places  from  and  to  and  the  amount  paid.  ( )ne-half  of  the 
tag  should  go  to  the  office  with  the  conductor's  money  and 
report,  and  the  other  should  be  attached  to  the  freight,  to 
be  detached  at  delivery,  to  bear  the  receipt  of  the  con- 
signee upon  its  back  and  to  be  returned  to  the  office  for 
safekeeping  and  proof  of  delivery  as  against  claims  of  loss, 
etc.  These  tags  should  be  numbered,  and  the  non-appear- 
ance of  any  particular  one  should  Ik-  inquired  into  and  ex- 
plained. In  this,  as  in  the  handling  of  tickets,  those 
spoiled  should  be  returned  to  the  office,  instead  of  making 
an  attempt  to  correct  them,  as  this  latter  course  is  always 
liable  to,  and  usually  does.iesult  in  arguments  ami  unpleas- 
antness between  the  patron  and  the  company.  Enough 
unpleasantness  is  sure  to  arise  anyway,  so  it  is  better  to 
forestall  all  that  is  possible. 

lint  in  the  case  of  larger  business,  where,  for  instance, 
freight  cars  are  run  on  a  regular  schedule,  a  more  com- 
plete system  becomes  necessary,  especially  when  regular 
agents  and  stations  are  maintained  along  the  line.  Then 
there  opens  up  the  need  of  positive  record,  for  the  traffic 
has  now  become  "freight."  as  distinguished  from  "light 
package"  business,  ami  frequently  "carload"  shipments  are 
made,  making  a  difference  in  the  tariff,  as  compared  with 
"less  than  carload." 

A  positive  schedule  of  rates  for  differing  commodities 
now  is  a  necessitv  for  th<"  governance  of  agents  ami  con- 
ductors, and  the  accounting  department  should  add  to  its 
duties  a  rate  checking  desk,  upon  which  must  go  the 
records  of  all  business  for  checking,  the  same  as  the  con- 
ductors' rc(iorts  of  passenger  traffic  are  checked  by  the 
money  counters. 

It  seems,  in  the  face  of  a  large  business,  which  fre- 
quently crowds  the  passenger  business  for  the  supremacy 
as  the  largest  producer  of  gross  income,  and  to  the  fre- 
quency of  "collect"  shipments,  together  with  the  necessity 
of  "returned  empty"  shipments  as  applied  to  milk  cans, 
beer  kegs,  etc.,  that  there  should  be  applied  the  system  of 
regular  way  bills  copied  in  duplicate  in  the  forwarding 
agent's  book,  one  tissue  copy  going  to  the  general  office 
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and  the  iva)  bill  to  the  conductor,  and  thence  to  the  receiv- 
ing agent,  each  making  a  record  to  snow  UW  proper  hand- 
ling 111  lii«>  hand*,  and  atl  eventuating  111  a  "freight  receipt' 
and  "freight  received  notice  to  consignee  at  the  destination. 
All  this  brings  into  u»c  the  system  01  abstracts  made  daily, 
week!)  or  monthly  i>y  the  torwardmg,  and  also  by  the  re- 
ceiving agent,  Showing  the  date  ot  shipment,  way  lull  nuni 
ber,  conuii.j<ia> ,  weight,  rate,  amount  paid  and  amount  to 
Ik*  collected. 

the  amount  collect  on  the  abstract  of  the  iorwarding 
agent  should  agree  with  the  amount  paid  on  that  of  the  re- 
ceiving agent  s  abstract,  plus  the  undelivered  height  still 
on  hand,  it,  ot  course,  appears  that  an  abstract  should  be 
made  (Of  each  station  to  and  from. 

1  hen  comes  the  tiling  of  way  bills  at  the  receiving  sta- 
tion, the  checking  in  upon  the  way  bill  of  height  received, 
the  "over, short  and  damaged" report  of  received :reight,and 
the  numerous  other  conditions  of  money  and  traffic  which 
soon  call  for  the  work  of  a  traveling  auditor  who  makes 
periodical  and  unexpected  examinations  for  the  assistance, 
not  011I)  ol  the  accounting  department,  but  of  the  operating 
as  welt,  lor  an  agent  who  cannot  fill  the  requirements  oi 
the  accounting  department  can  rarely  be  a  help  to  the  oper- 
ation. 

This  enlargement  of  business  calls  ior  a  like  expansion 
of  the  accounting  department,  for  records  must  now  be 
kept  that  were  unnecessary  a  few  years  ago,  and  the  ab- 
stracts from  the  agents  must  be  checked  by  the  way  bills' 
tissue  copy,  as  sent  in  daily,  so  that  a  recapitulation  of 
them  may  form  an  accurate  basis  ot  record  as  the  income 
from  freight  business.  <  If  course,  it  is  still  necessary  for 
the  conductor  to  be  able  to  receive  package  freight  along 
the  line,  and  a  simple  method  must  be  provided,  as  first 
suggested,  for  him  to  use,  as  he  is  not  in  a  |Misiiu;ti  to  carry 
out  the  detail  required  of  an  agent,  but  as  his  business  is 
usually,  or  can  be  made  to  be,  cash,  his  duplex  ticket  or 
tag  takes  the  place  of  a  way  bill  and  his  report  takes  the 
place  of  the  regular  abstract. 

It  is  also  common  to  make  connections  with  steam  rail- 
roads with  through  rates  and  tickets  (or  freight  and  pas- 
sengers, and  sometimes  this  reaches  the  need  of  through 
cars.  It  secmsuncommon  that  the  electric  line  should  receive 
the  liberal  differential  which  iscustomary  w  hen  a  largesteam 
road  delivers  to.  or  receives  from,  a  smaller  one,  but  such 
as  it  is,  it  is  another  phase  of  the  work  of  the  accounting 
department  of  the  electric  line  which  calls  ior  its  abstracts 
to  and  from  the  steam  line,  the  same  as  from  its  agents,  and 
the  monthly  settlement  is  made  much  in  the  same  way. 
But  where  there  is  only  a  transfer  delivery  it  is  similar  to 
its  own  handling  of  its  own  local  business. 

I'nless  the  interurban  company  has  more  than  one  line 
or  route  the  record  of  freight  income  should  be  shown  by 
stations,  so  that  the  importance  of  a  freight  point  may  be 
gained.  It  is  quite  feasible  to  make  a  traffic  Statement, 
somewhat  similar  to  that  of  the  passenger  business,  when 
the  general  volume  reaches  a  point  of  importance.  W  hen 
it  does,  the  details  can  be  worked  up  in  about  the  same 
way;  the  figures  may  also  show  the  tons  and  the  dollars, 
from  which  statement  comes  the  unit  of  the  "ton-mile," 
which  is  the  unsatisfactory  and  misinforming,  but  "stan- 
dard." adopted  by  the  steam  railroads. 

It  is  advisable  that  regular  height  records  should  be 
kept  of  the  material  hauled  for  the  company,  that  is.  the 


supplies  sent  from  the  city  to  the  barns  or  shops,  or  from 
barn  to  barn,  as  it  adds  an  element  of  responsibility  to  the 
handling  oi  the  material  that  is  desiraole. 

Car  mileage  records  are  so  important  that  provision  should 
be  made  lor  their  proper  keeping  with  as  much  care  as  those 
for  the  handling  of  traffic.  Even  though  the  comparison 
of  earnings  on  the  car-mile  basis  has  passed  from  some  of 
its  usefulness  since  the  introduction  of  the  car-hour  basis 
of  comparison,  it  is  still  the  proper  basis  for  use  in  many 
of  the  operation  features,  and  these  records  should  be 
worked  up  very  carefully  and  promptly.  This  is  easily- 
done  from  the  trip  sheets  of  the  conductors.  Mileage  from 
this  source  is  better  than  from  the  schedule,  and  the  daily 
statement  of  car-miles  run  by  each  car,  including  the 
freight  and  work  cars,  should  be  in  the  hands  oi  the  proper 
officials  promptly  each  day,  as  well  as  recorded  in  tile  ac- 
counting department. 

The  daily  statement  of  passenger  business,  and  if  pos- 
sible to  include  freight,  should  be  rushed  through  the  office 
with  all  the  speed  possible,  so  that  the  operating  depart- 
ment shall  know  within  as  tew  hours'  delay  as  consistent 
with  accuracy  what  were  the  results  of  the  day  previous. 
This  statement  should  include  the  day's  earnings  com- 
pared w  ith  the  same  day  oi  the  week  the  previous  year,  the 
car-miles  operated  for  each  class  of  car  also  compared, 
The  earnings  for  the  accumulated  monthly  period  (based 
on  the  day  of  the  month)  also  compared,  the  number  of 
each  class  of  passenger,  that  is,  cash,  commutation,  and 
free,  also  compared,  and  the  weather  compared.  It  is  well 
understood  that  comparisons  with  a  previous  year  are 
always  valuable,  as  they  bring  up  causes  and  effects  quickly 
for  explanation  and  remedy. 

The  monthly  statement  of  income  and  disbursements 
and  other  information  is  an  important  document,  to  which 
should  be  applied  all  the  energy  and  ability  of  the  account- 
ing department.  The  statement  of  earnings  should  be  in 
such  detail  that  the  totals  may  be  easily  understood  and 
the  statement  of  expenses  should  cover  all  the  requirement 
of  the  operating  department  based  upon  the  classification 
oi  the  Street  Railw  ay  Accountants' Association  of  America, 
with  such  additions  as  the  needs  of  the  operation  may  re- 
quire. It  seems  better  that  this  statement  should  have 
all  possible  comparisons,  as  for  instance,  this  year  with 
last,  anil  period  with  period,  with  such  basic  comparisons 
as  per  car-mile,  per  car-hour,  per  cent  of  total  and  the 
other  percentages  usually  needed,  together  with  the  per 
cent  of  increase  or  decrease.  While  it  sometimes  is  not 
considered  necessary  to  show  the  percentages  of  each 
item,  it  still  should  be  given  for  the  sub  totals  and  grand 
totals.  The  condensed  balance  sheet  should  also  have  the 
comparisons  with  the  previous  year  because  it  gives  a 
ipiick  understanding  of  conditions  quite  vital  to  the  wel- 
fare of  the  company 

Statements  in  general  divisions  of  cash  received  ami  dis- 
bursed arc  desired  usually  as  a  part  of  this  statement,  and, 
in  fact,  the  statement  can  Ik-  expanded  to  an  extent  and 
reduced  to  a  point  desired  by  the  president,  but  it  should 
he  considered  that  while  the  present  management  may 
want  but  little,  some  future  arrangement  may  call  for 
quantities  of  back  information  which  are  more  easily  ob- 
tained if  complied  111  the  form  of  a  monthly  report  and 
thus  being  preserved  for  future  as  well  as  present  use. 
That  reasoning  should  also  apply  to  the  whole  system  of 
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accounting,  for  it  seems  10  the  w  riter  that  110  system  should 
ever  he  planned  nor  opcralcd  without  due  consideration  of 
the  probable  Deeds  of  future  managements.  Statements 
and  reports  .should  always  Ih-  preserved  and  Hied  for  the 
use  oi  others,  because  changes  occur  and  the  accounting 
depart  mm  I  is  the  one  called  upon  to  supply  information. 
The  golden  rule  is  not  a  bad  one  to  apply  here,  because 
conditions  change  so  completely  thai  we  frequently  get 
both  points  of  view,  viz.:  a>  the  originator  of  systems 
and  the  searcher  after  information  in  someone  else's 
system. 

Material  and  Supplies. — What  accountant  doesn't  re- 
gret to  think  of  this  problem  of  interurhan  accounting? 
( )f  all  the  purely  accounting  propositions  it  is  usually  the 
most  provoking.  Hut  it  cannot  be  said  thai  it  i>  the 
accounting  alone  which  makes  it  difficult  to  handle,  but 
the  conditions  which  surround  the  other  end  of  it.  That 
is.  the  storehouse  is  usually  at  the  barn,  a  busy  place  in 
charge  of  a  busy  man  who  does  not  always  appreciate  the 
importance  of  the  information  asked  from  him.  Or  else 
the  statements  are  put  in  such  sha|>e  that  he  rinds  himself 
in  the  position  of  the  conductor  referred  to:  he  gels  con- 
fused and  guesses  with  the  results  we  know  so  well.  There- 
fore, the  remedy  applied  to  the  other  troubles,  simplicity, 
will  help  in  this.  The  best  results  will  be  obtained  if  but 
two  reports  are  required,  one  made  out  Upi  n  the  re- 
ceipt of  material,  showing  date,  quantity  and  material  from 
which  the  bills  for  supplies  may  be  checked  (don'l  send 
the  bills  to  him,  but  keep  them  m  the  office),  and  another 
for  each  '01  of  material  issued.  These  knur  should  Ik-  num- 
bered for  effice  checking  and  show  the  date,  quantity  and 
material,  followed  by  a  few  columns  with  such  simple 
headings  as  "Repairs  to  lars."  "Repairs  to  Motors,"  etc 
in  w  hich  he  puts  a  simple  check  m  irk  Send  both  of  these 
Statements  to  the  office  each  day.  that  is.  nn(  one  for  each 
day,  but  one  for  each  time  the  Storeroom  is  unlocked, 
and  then  do  the  compiling  in  the  office  under  the 
eyes  of  the  auditor.  Don't  ask  the  foreman  to  do  the 
office  work.  If  greater  accuracy  is  desired,  the  office 
should  keep  a  card  or  other  record  of  the  material  for 
charging  and  crediting,  but  the  supplies  usually  carried  by 
a  company  of  this  kind  seldom  call  for  such  records.  Not 
that  I  do  not  believe  in  them,  because  1  do  most  thor- 
oughly where  the  quantity  of  the  material  warrants  the  ex- 
pense. The  report  of  each  receipt  and  issue  is  much  bet- 
ter than  a  daily  or  weekly  summary  and  when  sent  to  the 
office  daily  the  foreman  is  relieved  of  further  worry  .  The 
effice  should  check  the  report  numbers  lo  guatd  against 
loss  in  mail  or  neglect  to  send  in. 

The  pay  rolls  for  conductors  and  motormen  may  be 
easily  made  from  the  conductors'  reports  daily  ,  and  the 
barn.  shop,  line  ami  track  men  may  be  reported  by  the 
foremen  daily  giving  name,  usual  occupation,  rate  of  pay, 
ami  in  small  columns  with  proper  headings  the  hours 
worked  in  each  classification  may  be  entered  From  these 
statements  will  be  made  not  only  the  pay  rolls  themselves, 
but  the  distribution  of  operating  and  other  expense  as  ap- 
plying to  lalxir  will  be  gathered.  It  goes  without  saying 
that  legal  receipts  should  be  taken  and  that  the  payments 
should  not  be  in  the  hands  of  the  foremen,  but  preferably 
by  someone  from  the  office  Some  point  on  :hc  line  is 
usually  best  for  the  paymaster  to  go  to  pay  all  trainmen 
passing  that  point;  if  this  point  can  be  located  at  a  barn,  so 


much  the  belter  for  safety  and  gathering  together  most  of 
efic  men.  The  wav  of  reaching  the  others  can  be  easily- 
decided,  but  it  seems  best  to  have  but  one  man  to  pay  the 
whole  road,  because  he  soon  knows  all  the  men,  which  is 
always  more  or  less  desirable. 

The  operating  expenses  are  more  satisfactorily  kept  in  a 
record  with  enough  columns  to  provide  for  the  whole 
classification  .  If  treated  a  little  differently  it  may  be  Used 
as  the  w  hole  record  of  accounts  payable.  At  any  rate,  the 
totals  of  these  columns  added  to  the  same  columns  of  the 
material  and  supply  statement,  the  pay  rolls  and  various 
journal  entries  applying  will  be  the  material  from  which 
the  operating  expense  statement  may  be  gathered.  If 
progression  totals  are  used  the  total  for  any  period  can  be 
quickly  obtained.  Certainly  there  arc  other  ways  of 
handling  the  matter,  but  the  above  is  always  satisfactory 
and  quick  in  its  working,  and  the  whole  subject  is  always 

gathered  at  a  glance. 

I'hi  ci  mpany's  mai  1 1 1  >i  1  statu  1  to  statu  m,  t<  1  ind  tr<  mi 
the  office,  bams,  etc  .  has  caused  many  arguments  and  de- 
lays by  the  failure  to  deliver,  and  the  other  excuses  so  well 
known.  It  seems  bc.4t,  therefore,  that  certain  cars  should 
carry  a  box  into  which  may  be  placed  at  the  different 
points  the  mail  for  the  office.  These  cars  are  known  to 
pass  at  certain  times,  and  they  should  be  expected  to  carry- 
to  the  office  all  mail  to  the  time  of  leaving.  The  Iwx 
should  Ik-  locked  with  the  key  onlv  at  the  office,  anil  with 
a  slit  or  other  Opening  for  the  insertion  of  the  mail.  They 
pass  the  office  often,  and  as  the  runs  bring  them  around 
the  clerk  can  o|hii  and  empty  them  in  a  moment.  The 
mail  to  the  other  points  mav  be  handled  in  small  padlocked 
bays  with  a  tag  directing  the  destination.  Each  agent  and 
foreman  having  a  key.  he  Is  sure  to  get  all  of  the  mail  sent 
and  get  it  on  time,  because  the  hags  are  just  too  large  for 
a  pocket  and  just  heavy  enough  not  to  blow  away.  On 
regular  passenger  cars  the  motorman  can  better  handle  the 
mail  than  the  conductor  because  It.'  has  less  to  bother  him. 
and  the  passengers  do  not  have  access  to  the  bags. 

It  seems  unnecessary  to  say  that  the  punches  used  by 
the  conductors  should  be  recorded  in  the  auditor's  office 
and  the  record  kept  so  complete  that  tickets  and  other 
punchable  matters  may  be  promptly  and  accurately  iden- 
tified. 

The  right  of  way  and  other  deeds  and  contracts  may  not 
be  filed  with  the  auditor,  but  when  they  are  a  splendid  way 
to  record  them  is  by  numbers  in  boxes  and  a  book  kept 
with  a  page  for  each  one  with  its  record  of  dates,  cost  and 
other  information.  The  page  number  should  be  the  same 
as  the  file  number.  Partial  payments  of  contracts  may 
also  be  shown  on  the  proper  page  in  the  record,  for  quick 
reference. 

The  subject  of  interurhan  accounting  is  so  very  broad 
to-day  that  a  short  article  cannot  contain  a  store  of  it,  nor 
is  one  writer  in  a  position  to  cover  it  all.  However,  enough 
has  been  said  to  show  how  different  it  is  from  that  of  purely 
urban  companies  and  to  demonstrate  how  really  needful 
simplicity  is.  It  is  well  worth  sincere  studv  to  those  en- 
gaged in  it.  but  there  should  be  kept  in  mind  that  steam 
railroad  principles  cannot  govern  it  in  its  cntiretv.  although 
the  practices  arc  similar.  Originality  is  best  and  improve- 
ment is  of  the  age.  but  keep  thorough! v  in  mind  that  sys- 
tem—if simple— is  the  lubrication  of  the  business  ma- 
chinery. 
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THK  character  of  what  might  be  termed  the  indi- 
viduality of  the  traffic,  whether  for  business  or 
pleasure,  is  so  greatly  diverse  in  its  nature 
that  in  each  case  the  best  method  of  serving  presents 
an  intle|>endcnt  problem  in  itself.  liven  more  sjieeifieally 
the  schedule,  modes  of  o|K-ration  and  equipment  depend 
upon  existing  conditions,  and  are  determined  in  essential 
features  by  the  amount  of  travel,  distribution  of  the  loads 
throughout  the  day,  the  natural  characteristics  of  the  coun- 
try and  location  of  the  residential  districts.  In  most  cases 
a  compromise  has  to  r«-  effected  lietwecn  the  predominating 
influences  affecting  operation  on  the  one  hand,  from  what- 
ever cause  they  may  arise,  and  what  may  be  considered 
best  engineering  on  the  other,  leaving  unessential  details  to 
the  choice  and  fancy  of  the  individual  operator. 

It  may,  however,  be  of  interest  to  discuss  some  of  the 
general  conditions  met  with  in  determining  the  equipment 
for  various  types  of  service. describing  in  every  <yi.se  only  the 
apparatus  which  has  passed  the  experimental  stage  and  is 
established  in  character.  There  are  three  classifications 
rmler  which  interurban  mails,  that  is,  roads  which  operate 
IxJth  inside  and  outside  of  the  cities,  may  naturally  be  sub- 
divided. 

1.  Roads  approximating  steam  railroading  conditions, 
operating  heavy  trains  over  private  rights  of  way  in  the 
city  and  country,  starting  bom  a  point  in  the  city  and 
stopping  only  at  predetermined  points  along  the  route. 

2.  Roads  operating  lighter  single  cars  on  public  high- 
ways in  the  country  and  running  over  city  tracks  through 
lilies  encountered  on  the  route,  making  stops  wherever  the 
passenger  desires  to  enter  or  leave  the  car. 

J.  Roads  in  general  combining  the  two  former  classes 
operating  single  cars  or  light  trains  over  private  rights  of 
way  in  the  country  and  entering  the  city  over  surface  lines. 

A  desirable  feature  of  an  interurban  service  is  the  ability 
to  maintain  a  fast  schedule,  and  this  is  determined  by  the 
character  of  the  roadbed  as  affecting  the  acceleration  ami 
maximum  speed,  particularly  the  latter. 

When  the  length  of  run  is  less  than  a  mile  the  accelera- 
tion becomes  the  determining  factor  in  the  schedule  speed 
and  is  the  more  important  the  shorter  the  run.  The  maxi- 
mum speed  becomes  important  only  when  the  length  of 
run  exceeds  1  mile  or  j  miles.  In  the  usual  mixed  city  and 
interurban  service,  the  stops  will  vary  from  to  to  the  mile 
in  the  city  to  t  in  5  miles  and  over  in  the  interurban  por- 
tion, averaging  4  stops  per  mile  in  the  city.  2  in  the 
suburbs,  and  from  1  to  1 }  stops  in  2  miles  in  the  country. 
The  average  length  of  the  run  over  the  whole  route  will 
approximate  between  J  mile  in  length  and  1  mile.  It  is 
thus  seen  that  a  proper  acceleration  is  of  considerable  im- 
portance in  securing  a  fast  schedule. 

In  combining  runs  of  such  widely  different  lengths  as 
characterize  this  class  of  service,  the  average  run  with  its 
characteristics  may  be  taken  to  represent  the  whole  route. 


This  has  been  determined  from  an  extensive  investigation 
employing  a  number  of  motors  of  different  sizes  and 
makes,  and  assuming  the  same  weight  of  car,  operat- 
ing conditions,  number,  length  and  sequence  of  runs,  even 
where  the  length  of  various  runs  varies  as  high  as  20  to  I. 
the  average  run  giving  characteristics  which  vary  but  a  few 
per  cent  from  the  average  of  the  integrated  characteristics 
over  the  whole  route  Thus  tin-  average  run  serves  at-  a 
convenient  method  of  determining  the  motor  equipment, 
gearing,  and  secondarily,  the  power  consumption.  All 
values  so  reckoned  are  on  the  safe  side,  as  the  schedule 
speed  is  slightly  less  and  the  losses  in  the  motor  and  the 
power  consumption  slightly  gre-atcr  than  the  average 
values  integrated  over  the  whole  route. 

Where  the  length  of  run  in  the  city  becomes  a  consider- 
able percentage  of  the  total  length  of  round  trip,  the 
schedule  speed  is  greatly  affected  by  the  time  required  to 
get  into  and  out  of  the  cities,  as  the  speed  is  usually  limited 
by  sharp  curves  and  blocking  city  cars.  To  reduce  the 
time  on  the  city  portion  it  may  be  more  profitable  to  iol- 
low  the  less  frequented  rather  than  the  main  business 
streets. 

Itoth  the  safety  of  the  passengers  ami  maintenance  of  the 
schedule  demand,  as  a  first  essential  of  the  roadbed,  that  it 
be  double-tracked  throughout  and  as  straight  as  possible, 
to  minimize  the  dangers  arising  from  the  high  speeds  and 
the  short  headway  between  cars.  Nearly  all  disastrous 
accidents  can  be  credited  to  a  single-track  road  or  to  the 
motorman's  not  being  able  to  see  well  ahead. 

As  curves  affect  speed  oi  the  car  and  comfort  of  the  pas- 
sengers they  should  be  of  as  large  radius  as  possible  anil 

with  compounded  approaches.  As  affecting  the  speed  the 

limit  may  be  generally  assumed  as  the  square  root  of  the 
radius  of  curvature  in  feet,  that  is.  the  running  speed  would 
be  limited  to  about  10  miles  per  hour  on  a  curve  of  100  ft. 
tadius.  32  miles  on  a  1000  ft.  and  50  miles  on  a  curve  of 
3500  ft. 

t  urves  also  introduce  loss  of  power,  a  curve  of  143  ft. 
or  40  degs.  being  equal  to  a  grade  of  I  |ht  cent,  and  they 
are.  further,  the  principal  cause  of  flange  wear  and  truck 
maintenance. 

( irades  of  moderate  amount  or  length  are  of  less  im- 
portance, as  they  do  not  limit  the  speed  nor  cause  discom- 
tort  to  the  passenger.  (  H  er  rolling  country,  w  here  the 
cars  may  freely  coast  down  the  grades,  returning  ulti- 
mately to  the  same  datum  level,  the  average  schedule,  heat- 
ing of  the  motors  and  power  consumption  do  not  mater- 
ially differ  from  the  same  characteristics  determined  over 
the  same  distance  on  the  level. 

A  point  not  ordinarily  tppreciated  is  that  if  the  stops  are 
always  made  at  the  top  of  the  down  grade,  so  that  the 
acceleration  of  the  grade  is  added  to  the  acceleration  of 
the  motors,  it  is  possible  to  make  a  faster  schedule  with  less 
motor  heating,  energy  consumption,  over  a  rolling  profile. 
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ilian  over  the  same  distance  on  a  level  with  the  same  num- 
b«  of  stops.  The  down  grades  add  t»  the  acceleration  and 
the  up  grades  assist  the  braking. 

This  principle  has  been  utilized  to  an  effective  degree  in 
the  profile  layout  of  the  Central  London  Underground 
Railway. 

For  further  illustration  of  these  principles  may  be  cited 
the  familiar  "switchback"'  railway  of  our  pleasure  parks. 

The  worst  possible  combination  results  where  the  stops 
are  made  at  the  bottom  of  the  grade,  and  for  this  reason 
such  location  of  stops  should  be  avoided. 

Each  per  cent  of  the  up  grade  requires  20  lbs.  per  ton 
tractive  effort,  and  the  effect  of  grades  upon  the  schedule 
is  thus  greater  in  proportion,  as  the  normal  rate  of  ac- 
celeration is  slower. 

If  trailers  are  hauled,  as  in  the  case  of  the  locomotive, 
or  the  grades  unusually  steep  and  long,  the  grades  become 
of  serious  importance  in  determining  the  motor  capacity, 
gear  ratio  and  minimum  weight  on  drivers. 

In  a  general  way  the  preferable  maximum  speed  will  be 
found  to  be  the  least  that  will  ensure  the  schedule. 

The  selection  of  the  proper  gear  ratio  for  a  given  motor 
requires  careful  consideration,  and  it  should  be  determined 
only  after  a  full  study  of  alt  the  conditions. 

As  it  is  often  desirable  to  determine  from  a  simple  test 
the  performance  of  the  motors  for  a  given  service,  the 
recommendation  of  the  A.  1.  E.  h\,  on  the  testing  of  rail 
way  motors,  as  adopted  at  the  nineteenth  annual  meeting, 
may  be  followed  to  advantage. 

For  the  determination  of  the  average  run  it  is  necessary 
to  know  the  desired  schedule  speed,  length  of  round  trip, 
number  of  stops  per  round  trip,  the  average  length  of  stops, 
including  layovers,  the  weight  of  loaded  car  and  the  aver- 
age voltage  over  the  route.  The  most  difficult  to  deter- 
mine and  the  most  important  is  the  average  total  number 
of  stops  per  round  trip,  as  this  fixes  the  length  of  the 
average  run. 

Slow  downs  from  curves  and  other  causes  where  the 
power  is  thrown  off  and  the  brakes  are  applied,  have  the 
same  effect  as,  and  are  equivalent  to.  fractions  of  a  stop, 
with  values  dependent  upon  the  amount  of  reduction  in 
••peed.  As  such  slow  downs  affect  the  schedules  they 
should  be  reckoned  accordingly  in  the  total  number  of 
stops  per  round  trip.  Since  ordinary  grades  are  not  im- 
portant in  affecting  the  characteristics  of  the  motor  equip- 
ment, only  the  longer  and  the  steeper  ones  need  be  con- 
sidered, 

An  equipped  car  may  thus  be  conveniently  tested  by 
tunning  it  forward  and  backward  upon  a  level  track,  over 
the  average  length  of  run.  accelerating  at  the  proper  cur- 
rent and  maintaining  the  average  schedule  until  the  motors 
reach  their  maximum  tcm|>crature.  which  will  be  in  from 
eight  to  twelve  hours.  The  tempctatures  so  obtained  will 
closely  approximate  what  would  be  obtained  in  practice. 

Higher  rates  of  acceleration,  with  an  ample  reserve  to 
provide  for  contingencies  in  handling  variations  in 
schedule,  grades  and  safe  guarding  against  the  abuse  of  the 
motors,  demand  a  pro|>er  proportioning  of  the  weights  on 
the  driving  axles  to  give  the  necessary  available  tractive 
effort.  Under  ordinary  conditions  of  track  the  coefficient 
of  friction  may  be  taken  from  15  per  cent  to  18  per  cern 
of  the  weight  on  drivers,  which  permits  a  gross  acceler- 


ating power  of  from  300  lbs.  to  360  lbs.  per  ton  when  all 
axles  are  equipped  with  motors — 200  lbs.  per  ton  or  2 
miles  per  hour  per  second  is  a  reasonable  maximum  for 
ci >mf< >rt able  accelerat ion. 

To  ensure  comfort  to  passengers  at  high  rates  of  ac- 
celeration it  is  essential  that  the  control  be  so  handled  as 
to  first  start  the  car  at  a  low  rate,  then  increasing  to  the 
acceleration  desired.  That  is.  the  speed  curve  should  be 
concave  at  the  beginning  instead  of  the  straight  line  of  full 
acceleration,  on  the  same  principle  that  the  straight  line  of 
braking  is  concaved  at  the  end.  due  to  easing  of  the  brakes 
on  the  final  stop. 

For  the  equipment  ol  double-truck  cars  four  motors  will 
be  found  generally  desirable,  If  the  grades  exceed  5  per 
cent,  the  rate  of  acceleration  exceed  1.75  miles  per  hour  per 
second,  or  snow  abound  to  any  extent,  four  motors  per  rar 
will  be  ioiuul  essential  to  a  reliable  service. 

Two-motor  equipments  may  be  expected  to  have  an  ad- 
vantage in  requiring  less  attention  and  maintenance,  and 
a  slightly  higher  efficiency,  but,  other  things  being  equal, 
four  motors  of  the  same  total  horse-power  rating  will  per- 
form the  same  schedule  with  the  same  weight  of  train  with 
kss  temperature  rise  or  perform  a  faster  schedule  for  the 
same  temperature  rise,  since  the  total  radiating  surface  of 
the  four  motors  is  greater.  This  difference,  however,  is 
not  enough  to  reduce  the  cost  of  the  four-motor  equipment 
below  the  two-motor  when  making  the  same  schedule  with 
the  same  weight  of  train  for  the  same  temperature,  and 
thus,  when  feasible,  the  two-motor  equipment  is  the 
cheaper. 

Fvcn  where  conditions  would  permit  the  use  of  two  . 
motors,  it  may  be  their  dimensions  for  the  necessary  ca- 
pacity will  be  such  as  to  exceed  the  allowable  space,  in 
which  case  four  motors  must  necessarily  be  used. 

Fortunately,  the  lime  is  rapidly  passing  when  a  pur- 
chaser, having  bought  a  motor,  feels  that  he  can  use  it 
legardless  of  car  weight  or  gear  ratio,  although  the  refine- 
ment of  application  and  difficulties  of  design  arc  not  yet 
Hilly  appreciated.  It  may  be  safely  said  that  no  other  piece 
of  electrical  apparatus  is  subject  to  so  close  limitation  in 
dimension  or  adaptation  to  its  work  while  being  called 
upon  to  withstand  severer  service  and  abuse. 

The  greater  the  number  of  stops,  as  in  city  service,  the 
time  the  motor  is  operating  at  full  voltage  and  speed  is 
but  a  small  per  cent  of  the  total  time.  Hence  its  average 
core  losses  are  low  and  the  copper  losses  high.  Where  the 
length  of  run  gives  a  large  percentage  of  free  running  at 
lull  voltage,  the  percentage  of  accelerating  current  and 
copper  loss  is  low  and  the  core  loss  high. 

Since  the  disposition  of  material  determines  the  losses  in 
the  motor,  which  in  turn  limits  its  capacity  for  service,  the 
service  to  be  performed  influences  the  distribution  of  the 
material, 

Railway  motor  capacity  may  be  expressed  as  the  product 
of  turns  of  copper  and  magnetic  flux,  city  work  permitting 
low  turns  and  high  flux,  and  long-distance  work,  high 
turns  and  low  flux.  Tt  is  evident  that  the  motor  cannot  be 
economically  designed  to  best  suit  both  kinds  of  service  at 
the  same  time,  and  where  both  classes  are  combined  as  is 
usually  the  case,  a  Compromise  is  required. 

Within  the  past  few  years  the  mechanical  design  of  rail- 
way motors  has  been  greatly  improved  and  standardized, 
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and  the  split  frame  and  box-frame  motors  are  now  recog- 
nized types. 

The  limitations  imposed  by  the  gage,  wheel  base  and 
space  between  car  body  and  track  are  always  troublesome, 
and  with  bogie  trucks  become  serious  when  the  motors 
are  larger  than  125  lip. 

A  6-ft.  wheel  base  has  apparently,  for  no  sufficient  rea- 
son, been  generally  adopted  for  bogie  trucks,  ami  allowing 
a  6J-in.  axle  and  a  12-in.  bolster,  there  is  little  space  left 
for  the  motor.  Steam  railroad  practice,  both  with  regard 
to  locomotives  and  cars,  contains  many  instances  of  rela- 
tively longer  wheel  base,  even  allowing  for  the  larger 
curves. 

In  electric  service,  as  the  gage  is  fixed,  and  the  wheel 
diameter  is  in  many  cases  limited  by  required  height  ol 
car  body  to  33  ins.,  it  is  especially  desirable  that  the  wheel 
base  be  7  ft.  instead  of  (>  ft.  This  will  provide  for  a  200  hp 
motor,  large  axles  and  an  ample  bolster.  Where  still 
larger  motors  are  required,  the  only  solution  is  to  increase 
the  diameter  of  the  wheels  and  to  further  lengthen  the 
wheel  base. 

For  the  handling  of  trains  the  electric  locomotive  is  a 
natural  outgrowth  of  the  motor  car  and  trailer.  For  the 
handling  of  through  steam  trains  at  terminals  or  the  move- 
ment of  freight  cars  the  electric  locomotive  on  electrically- 
equipped  freight  car  is  specially  suited.  For  all  general 
passenger  work  the  equipment  of  each  car  in  the  train  as  a 
unit  possesses  many  advantages. 

W  here  each  car  is  equipped  with  its  own  motive  power, 
it  is  possible  to  make  the  capacity  of  the  train  suit  the  con- 
dition of  traffic,  whether  light  or  heavy,  and  maintain  the 
same  schedule  with  any  length  or  weight  of  train.  The 
safe  handling  of  such  J*  train  require!,  the  operator  to  have 
a  full  and  immediate  control  over  it  at  all  times,  and  be 
capable  of  accelerating  it  smoothly. 

Safety  and  reliability  are  the  prime  requisites,  anil  sim- 
plicity of  design  an  essential  to  a  successful  method  of 
control.  This  has  been  secured  to  a  marked  degree  by  the 
electromagnetic  system,  as  operated  on  the  Manhattan 
Elevated,  where  each  car  is  equipped  with  its  motor  con- 
trol operated  from  a  master  controller  on  the  leading  car. 

( >n  single  cars  and  locomotives  the  electromagnetic  con- 
trol offers  great  advantages  in  the  handling  of  heavy  cur- 
rents by  the  reduction  of  operating  controller  to  a  small 
size  of  very  eas\  manipulation. 

I  he  disposition  of  the  apparatus  and  method  of  wiring 
the  car  are  worthy  of  special  study.  The  utmost  precaution 
should  be  taken  to  prevent  any  possible  arc  setting  lire 
to  the  car  or  its  continuance  by  arcing  to  grounded  metal. 
The  smaller  conductors  supplying  the  heat  and  light  cir- 
cuits and  the  cable*  controlling  the  electromagnetic 
switches  can.  with  safety,  be  run  through  iron  pipe  or  arm- 
ored ducts,  for  should  a  ground  or  short  circuit  occur  in 
these  wires  their  protecting  fuses  are  of  such  small  capacity 
that  they  will  blow,  without  danger  of  fusing  the  metal 
armor. 

It  does  not  seem  advisable  to  run  the  main  cables  and 
motor  circuits  thiough  metal  ducts,  for  should  a  ground  or 
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semi-short  circuit  occur  the  main  fuse  or  circuit  breaker, 
having  considerable  capacity,  might  permit  sufficient  cur- 
rent to  flow  to  fuse  the  pipe,  although  not  enough  to  blow 
the  protecting  device.  A  iviu-inflanuuable  conduit  of  aslies- 
tos  compound  is  a  sufficient  protection  against  tire  from  a 
possible  arc.  and  being  an  insulator  would  not  tend  to 
maintain  the  arc. 

All  parts  of  the  undcr-car  flooring  in  vicinity  of  the 
switches  and  resistances  should  be  protected  with  sub- 
stantial sheet  asbestos  compound,  all  metal  parts  of  the 
car  framing  being  especially  well  protected.  All  motor 
controlling  apparatus  should  be  beneath  the  car  floor,  and 
while  protection  should  be  provided  against  snow  and 
wheel  wash  it  should  be  installed  with  reference  to  con- 
venient insjH'Ctioii. 

For  the  protection  of  the  smaller  circuits,  the  enclosed 
type  of  fuse  has  been  efficient  and  satisfactory. 

For  the  main  circuit  the  circuit  breaker  has  an  advantage 
on  single  cats,  as  it  ca:l  be  quickly  reset.  It  has  the  disad- 
vantage of  requiring  careful  inspection  and  being  more 
liable  to  get  out  of  order  than  a  fuse. 

Where  cars  are  operated  in  trains  with  several  cars 
equipped  ihe  fuse  appears  to  be  preferable.  The  blowing 
of  a  fuse  on  one  car  does  not  cripple  the  train,  as  the  other 
cars  remain  operative  and  the  blown  fuse  can  be  replaced  at 
leisure.  A  most  effective  form  of  fuse  is  one  of  copper  rih- 
hon  provided  with  a  magnetic  blow-out. 

l  or  protection  against  lightning  every  car  operated  from 
overhead  feeder  lines  should  be  equipped  with  some  form  of 
arrester.  Arresters  with  sjurk  gap,  high-resistance  ground, 
magnetic  blow  -out  and  a  kicking  coil,  give  excellent  results 
They  should  preferably  l>c  located  under  the  car  and  con- 
nected just  inside  the  main  cut-out  switch. 

The  simple  trolley  has  developed  a  surprising  capacity 
under  tin-  increased  duty  it  lias  been  forced  to  perform  :  200 
amps  at  <>o  miles  per  hour,  400  amps,  at  30  miles  per  hour, 
and  }<oo  amps,  at  10  miles  per  hour,  from  a  single  trolley 
wheel  may  lie  found  in  practice.  It  is  true,  the  wheels 
wear  rapidly,  but  the  wonder  is  they  work  at  all.  W  ith  a 
smooth  trolley  wire  and  a  pressure  of  35  lbs.  to  4c  lbs.  the 
wheels  run  with  very  little  arcing. 

Where  the  conditions  will  permit,  the  third  rail  is  in  even 
way  better  suited  to  heavy  or  high-speed  service.  Recent 
investigations  indicate  the  desirability  of  usin^  a  third-rail 
shoe  held  in  contact  w  ith  the  third  rail  by  a  spring,  rather 
than  depending  on  gravity  alone.  The  interruption  of  the 
current  due  to  jumping  of  the  third-rail  shoe  at  the  joints 
or  elscwhire  is  apparently  conducive  to  motor  flashing. 
The  purpose  of  the  spring  is  to  keep  the  shoe  in  more  jmsi- 
tfvc  contact  with  the  third  rail. 

The  inodtrn  electric  car  in  all  its  appointments  and  con- 
struction has  probably  received  more  study  and  has  reached 
a  higher  development  than  any  other  vehicle  moving  011 
land.  A  coach  without  outward  evidence  of  power,  but 
carrying  cm  its  trucks  a  >ilent  force  ca|«hle  of  hauling 
backward  a  puffing  locomotive  or  of  running  forward  ai 
too  miles  per  hour  speaks  eloquently  for  the  future  of 
'•Vctric  traction. 


Digitized  by  Google 


TRUCKS  FOR  INTERURBAN  SERVICE 

BY  C.  F.  UEBELACKER 


THE  rec«u  extensive  development  of  intcrurban 
projects  anil  the  consequent  increase  in  speeds  of 
electric  cars  is  necessitating  ra<lical  changes  in  thi- 
ck-sign of  double  trucks. 

Ideas  of  suitable  construction  are  swinging  around  in  a 
circle.  The  early  double  trucks  were  all  of  the  long  wheel- 
base  type.  Then  for  some  time  the  single  truck  was  de- 
veloped to  keep  pace  with  the  demand  for  longer  and 
heavier  cars  until  it  reached  its  limit  on  the  20-ft.  closed 
car.  The  effort  to  reduce  operating  expense  by  increasing 
the  size  of  car  next  brought  out  the  maximum-traction 
type,  and  later  the  "short  wheel-base"  type  was  introduced 
to  accommodate  the  narrow  car  bodies  generally  in  vogue, 
and  at  the  same  time  secure  the  steadiness  of  motion  con- 
tributed by  swinging  bolsters  which  the  increasing  speeds 
in  the  suburb>  rendered  imperative. 

The  interurl»an  roads  have  now  exceeded  the  sale  speed 
at  which  the  short  wheel-base  trucks  could  be  operated, 
and  the  standard  design  has  again  swung  back  to  the  long 
wheel-base. 

There  is  a  strong  tendency  among  most  of  the  builder* 
at  present  to  follow  a  design  w  hich  is  a  mixture  of  the  dia- 
mond frame  freight  truck  and  the  equalizing  bar  passenger- 
coach  types  in  use  on  steam  roads.  This  truck  combines 
the  cheapest  form  of  nil  forged  frame,  and  the  easy  riding 
features  insured  by  the  combination  of  elliptic  and  spiral 
springs  in  supporting  the  load,  which,  together  with  the 
fact  that  the  forging  work  upon  it  is  all  light  and  capable 
of  being  shaped  in  formers,  accounts  for  its  popularity  with 
both  builders  and  operators. 

The  features  necessary  to  meet  requirements  of  high- 
s|K-ed  service  are  many  of  them  difficult  to  combine  in  the 
>amc  machine.  The  policyof  picking  up  and  dropping  pas- 
sengers at  every  road  crossing  necessitates  steps  sufficiently 
tew  to  be  easy  of  access  from  the  level  of  the  ground.  At 
the  same  time,  in  order  to  cut  down  the  length  of  each 
stop,  the  steps  must  Ik-  as  few  as  possible.  The  result  is 
that  while  a  few  have  adopted  the  steam-road  design  of  car 
with  platforms  level  with  the  car  floor,  and  the  consequent 
double  or  triple  steps,  the  bulk  of  the  intern rinn  roads  are 
still  using  a  form  of  body  which  is  practically  an  enlarged 
horse  car,  in  which  one  step  is  formed  by  dropping  the  level 
nf  the  platfotm  below  that  of  the  car  floor.  The  space 
occupied  by  the  heavy  knees  required  to  support  these  plat 
forms,  and  the  consequent  limiting  of  the  length  or  wheel- 
base,  is  one  of  the  most  serious  obstacles  in  the  way  of  the 
design  of  a  simple  and  efficient  high-speed  truck  for  inter- 
it  rhan  work. 

Probably  the  greatest  factor  in  the  popularity  of  the  elec- 
tric railway  work  when  compared  to  the  steam  road  for  in- 
♦erurbsn  service  is  its  ability  to  deliver  passengers  at  or 
DCU  their  destination.  This  involves  the  o|x-ration  through 
city  streets  of  the  same  cars  which  must  make  schedule 
s|H-eds  of  from  20  miles  to  30  miles  per  hour  outside  the 
town  limits.  Most  city  franchises  were  obtained  and 
tracks  laid  before  the  intcmrban  propositions  In-came  a 
prominent  feature  in  electric  railroading.  As  a  result,  tin- 
space  provided  between  tracks  in  cities  is  seldom  so  wide 


but  that  ii  must  Ik-  taken  into  account  when  determining  the 
width  of  cars.  This  restriction  of  width  is  a  more  serious 
matter  in  open  cars  than  closed  cars,  on  account  of  the 
space  occupied  by  the  run-lxianls.  The  long  wheel  base 
being  necessary  for  the  high  speeds,  the  ends  of  the  trucks 
swing  well  out  into  the  run-boards  when  rounding  curves, 
making  it  necessary  to  cut  them  away  to  provide  clearance. 
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These  clearance  spaces,  no  matter  how  carefully  covered  or 
boxed  in.  are  always  fruitful  sources  of  accidents  to  pas- 
sengers boarding  or  leaving  the  cars.  The  only  remedy  so 
far  devised  is  to  drop  the  ends  of  the  trucks  outside  the 
yokes  so  far  that  they  can  swing  under  the  run-boards. 
Such  a  design  means  either  a  cast-steel  or  solid  forged 
side  frame,  and.  as  c;-st-stect  has  been  known  to  fail  in 
service,  it  is  not  an  entirely  desirable  material  upon  w  hich 
to  depend  at  high  speeds. 

This  shortening  of  the  truck  crowds  the  spring  space 
under  the  holster  by  reducing  its  width,  crowds  the  motor 
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supports  close  against  the  transoms,  making  them  incon- 
venient of  access,  brings  the  spring  plank  in  the  way  of  the 
lower  half  of  the  motor  case  when  swung  down,  and.  most 
of  all,  crowds  the  space  which  should  be  occupied  by  a 
brake  rigging  applying  shoes  between  the  wheels  so  that 
it  becomes  either  complicated  and  indirect  or  wholly  im- 
possible. 

Assuming  tor  the  time  that  the  swinging  Ixilster  is  an 
essential  feature  in  the  design  of  any  high-speed  truck,  the 
obvious  and  simple  method  of  flexibly  sup|»orting  the 
Ix.lster  from  the  frames  of  the  truck  is  that  which  the  past 
forty  years'  experience  has  made  universal  in  steam  pas- 
senger practice,  and  which  is  shown  diagramaticallv  in 
Fig.  1. 

The  two  principal  variations  from  this  plan,  both  of 
which  have  the  advantage  of  allowing  a  narrower  bolster 
and  consequently  shorter  wheel-base,  are  shown  in  diagram 
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in  Figs,  j  ami  ,V  ami  l;ig».  4-  5  a'"'  *uv  illustrations  of 
trucks  embodying  the  plans  shown  in  KigK.  I.  J  and  3, 
respectively. 

Consider  now  hrk'lly  tin-  function  ami  actum  of  a  spring. 
A  33-in.  wheel  rolling  along  the  track.  Fig.  7,  .11  JO  mile* 
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|kt  hour  meet*  a  rigid  obstruction  J  in.  high.  The  wheel 
must  then  rise  |  in.  in  tin;  thiw  taken  by  the  center  of  tin1 
axle  l<i  traverse  j.R  ins.,  namely,  almnt  I-IOO  part  tit  a  sec- 
ond, The  result,  uncushioiicd,  would  he  a  very  sharp 
shock,  and  the  function  of  the  spring  system  is  ii»  enable  the 
car  supported  hy  it  to  take  a  lunger  time  in  making  the 
rise  of  }  in.,  which  the  wheel  has  in  make  in  1  -  too  nf  a  sec- 
ond. Consider  again  a  straight  steel  luir  held  securely  at 
one  end,  «.  atrtl  free  at  the  other,  b.  r'ig.  S.  If  this  liar  is 
bent  hy  pulling  on  the  free  end.  I>.  and  (lien  released,  it  will 
vibrate,  and  the  greater  the  distance,  it.  I>,  (lie  slower  w  ill  be 
the  vibration,  Apply  this  same  idea  to  the  elliptic  -print;, 
which  is  a  combination  of  such  l»ars  held  rigidly  at  the 
hands  and  free  to  move  at  the  ends,  the  longer  the  spring 
( the  number  and  size  of  leaves  being  the  samci.  the  more 
slowlv  will  i1  respond  to  a  shock,  or.  in  other  words,  the 
softer  w  ill  it  I  e.  The  same  holds  true  with  spirals,  namely, 
the  longer  the  bar  from  which  the  spiral  is  coital,  the  softer 
the  spring,  the  cross  section  of  the  liar,  nf  course,  remain 
ing  constant. 

The  extent  to  which  softness  of  riding  can  1>c  obtained 
In  thus  lengthening  the  springs  is  limited  b»  the  amount  of 
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spring  play  which  is  practical  |o  allow.  I  "resent  practice 
is  from  3  ins.  to  4  ins.  uia\i  litnn  movement  of  springs. 
Steam  practice  would  allow  oiw-balf  of  this  for  (he  com- 
pression of  si  ring-  by  the  dead  Weight  of  the  ear  ImkIc  and 
load,  leaving  the  other  ball  to  lake  up  the  shod:  and  jar 
encountered  in  running.  Willi  tile  present  excellent  stan- 
dard of  tra  k  construction  on  inteciirluiri  psuls,  this  allow- 
ance of  50  per  Cent  of  the  total  spring  motion  for  riding 
should  certainly  be  ample,  although  a  lew  years  ago  stred 
railwav  practice  was  to  allow  for  ibis  from  rtri  per  cent  to 
7<i  per  ceni  if  tin-  total  sprint:  movement,  with  ihc  resuli 
lliat  riding  was  noticeably  paster  when  the  car  was  loaded 
than  when  U  was  fight. 

Refer  again  to  llg,  8.    This  show  *  also  that  -ach  >i>.e  of 
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spring  has.  Mke  a  pendulum,  a  certain  "period"  or  time  of 
oscillation,  which  is  a  function  of  the  dimensions  of  the 
spring  and  '.he  "oad  carried.  A  further  investigation  into 
the  mechanics  of  the  subject,  which  it  is  unnecessary  to  go 
into  in  detail,  demonstrates  thai  with  a  given  spring  and 
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load,  the  period  of  this  oscillation  is  indc|>ciidciit  of  H> 
amplitude.  Again  it  is  evident  that  oscillation,  once  estab- 
lished by  a  shock  or  jar,  w  ill  continue  until  damped  by  the 
friction  nf  the  moving  parts.  Sup|>osc  now  a  moving  car 
is  subjected  to  a  series  of  jars  recurring  at  stated  intervals, 
such  as  a  w  heel  imperfectly  centered  on  the  axle,  a  flat  spot, 
or  the  mil  joints  themselves;  it  is  evident  that  as  the  speed 
increased,  wi  re  the  car  carried  on  a  single  set  of  springs  of 
uniform  dimensions,  a  point  might  be  reached  where  the 
successive  jolts  would  fall  in  step  with  the  period  of  oscilla- 
tion of  the  springs,  and  (bus  tend  to  increase  the  amplitude 
of  this  oscill.uion  before  the  damping  effect  of  friction  ha- 
bail  time  to  stop  it.  It  is  not  necessary  that  such  periodic 
jolts  should  follow  each  other  w  ith  a  rapidity  equal  to  the 
IH-riodicity  ->i  the  springs,  but  only  that  they  should  fall  in 
step  with  this  periodicity,  one  impulse  to.  say.  every  three 
or  four  periods.  This  effect  is  at  times  noticeable  as  a  kind 
of  dancing  or  bobbing  of  the  car  body  at  certain  speeds, 
especially  w;lli  trucks  that  depend  loo  largely  on  spiral 
springs.  It  should  be  counteracted  in  designing  by  placing 
two  or  more  sets  of  springs  between  the  car  body  and 
wheels,  the  periodicity  of  the  sets  being  to  each  other  as  ; 
is  to  -.  or  some  other  similar  proportion  whose  least  com- 
mini  multiple  is  lar  ,c  in  comparison  to  its  factors. 
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As  pointed  out  atuvcv  a  loaded  spring  started  oscillating, 
continues  to  do  so  until  damped  by  friction.  With  the 
spiral  spring  Ibis  friction  must  conic  from  the  rubbing  to- 
gether of  working  parts  of  the  truck,  ami  consc'|ucnlly  en- 
tails wear  and  lost  motion.  With  the  elliptic.  I  be  friction 
for  damping  is  furnished  by  the  movement  of  the  leave- 
oxer  each  other,  and  consecpiently  lasts  as  long  as  the  spring 
itself.  The  elliptic  also,  with  its  greater  weight  of  ma- 
terial for  a  given  carrying  Capacity,  has  a  slower  period  of 
oscillation.  The  combination  of  this  rapid  damping  and 
slower  period  has  led  to  the  almost  universal  practice  of 
placing  the  elliptic,  the  softest  riding  member  of  the  spring 
system,  next  to  the  car  body,  or  immediately  under  the 
bulskT.    The  limited  space  available  in  the  side  iranies  and 
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FIG.  7. — LIFT  OF  WHEH1  MOUNTING 
OBSTRUCTION 


over  the  journal  boxes  has  made  the  use  of  spiral  springs 
for  equalizers  and  yoke  springs  equally  universal. 

In  the  so-called  M.  C.  15.  type  the  yoke  springs  are  gener- 
ally omitted,  and  where  used  their  function  is  not  that  of 
furnishing  a  third  set  of  springs  for  the  supjiort  of  the  car 

body,  but  of  prevent- 
ing the  tilting  of  the 
truck  frames  by  the 
pull  ami  thrust  of  the 
shoes  when  brakes  are 
applied.  The  arrange- 
ment of  this  type,  as 
seen  in  Fig.  4,  is  as 
follows:  The  weight 
on  the  bolster  is  trans- 
ferred to  a  spring 
plank  through  a  set  of 
elliptic  springs.  The 
spring  plank  is  hung 
from  two  transoms  by  links,  allowing  it  to  swing 
across  the  truck  from  two  transoms  which  serve  the  double 
purpose  of  supporting  the  links  and  furnishing  a  pair  of 
guides  lietweeu  which  the  lxilster  is  free  to  move  vertically 
and  laterally.  These  transoms  are  rigidly  secured  at  each 
end  to  the  side  frames,  which  again  serve  a  doable  pur- 
pose in  transferring  the  weight  from  the  transoms  to  the 
equalizer  springs,  and  furnishing  a  frame  for  keeping  the 
journal  boxes  in  line.  In  other  words,  the  side  frames  are 
subjected  as  trusses  loaded  at  the  center,  to  vertical  strains 
due  to  the  weight  carried  by  the  truck ;  also  to  a  bending 
moment  due  tc  the  horizontal  thrust  of  the  l>oxes  cm  the 
jaws  when  the  car  is  starting  or  stopping,  l-'ig.  y  shows  in 
outline  the  I  WO  types  of  M.  C.  B.  frame  commonly  used. 
They  are  loadtd  at  the  points  />,  b.  with  the  weight  of  the 
hotly  transferred  to  them  by  the  transoms.  They  are  re- 
lieved of  this  weight  at  the  points  a,  a,  where  the  equalizer 
springs  are  applied.  IVoth  designs  present  for  the  carry- 
ing of  the  vertical  load  a  simple  truss,  and  in  so  far  both 
designs  are  mechanically  correct.  Against  the  thrust  of 
the  journals  ar  the  points  c.  c.  on  the  yokes  in  starting  or 


FIG.  8 -VIBRATING  STEEL  BAR 

stopping,  however,  type  B  offers  only  the  resistance  to 
bending  of  the  l»ars  at  the  points  e.  c,  and  </,  </,  while  in  form 
.7  the  Imttom  </  of  each  yoke  is  tied  to  the  top  .•  of  the  other, 
and  the  bars  constituting  the  frame  are  subjected  to  tensile 
and  compressive  strains  only.  It  is  evident  from  the  altove 
that  the  form  of  frame  shown  as  H  in  Fig.  y  is  not  suitable 
for  the  high  accelerations  and  quick  slops  which  are  the 
rule  in  interurlian  work. 

It  was  assumed  above  for  the  purpose  of  argument,  that 
the  swinging  liolstcr  was  an  essential  feature  in  the  design 
cf  a  successful  high-speed  truck.   It  is  not  likely  that  any- 


one in  the  present  time  will  question  the  assumption ;  still 
it  is  desirable  to  examine  the  principles  of  its  action.  Fig. 
10  shows  usual  swing  motion  and  the  principles  demon- 
strated from  it  will  apply  to  all  others.  The  bolster,  con- 
fined m  the  direction  of  locomotion  between  the  transoms, 
is  supported  on  the  spring  plank,  and  with  it  free  to  move 
laterally.  Lateral  movement  is  permitted  the  spring  plank 
by  the  swing  of  the  links  a.  </,  which  support  it.  pivoted 
to  the  transoms  at  a,  0.  and  to  the  spring  plank  at  b,  b. 
It  is  the  function  of  this  swinging  support  to  accomplish 
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FIG.  q. — TYPES  OF  M.  C.  B.  FRAMES 

the  same  result  in  the  horizontal  plane  that  the  springs  do 
in  the  vertical,  namely,  to  enable  the  body  to  conform  to  the 
irregularities  and  curvatures  of  the  track  more  gradually 
than  do  the  wheels  and  truck  frame. 

From  inspection  of  l-'ig.  10  it  is  evident  that  the  swinging 
mechanism  is  practically  a  double  pendulum,  and  will  con- 
form to  its  law,  or  the  greater  the  length  a,  b,  of  the  links, 
the  slower  will  it  swing.  Again  it  is  evident  that  when  the 
bolster  swings  either  way  from  the  central  position,  it,  to- 
gether with  the  car  IkkIv  it  carries,  is  actually  raised,  and 
when  the  fouv  required  to  raise  the  body  equals  the  force 
which  swings  it  from  its  central  position,  the  lateral  move- 
ment will  slop.  If  the  links  are  made  very  short  a  very 
short  lateral  movement  is  reqnired  to  raise  the  body  suffi- 
ciently to  offset  the  force  tending  to  push  it  sideways,  and 
the  swinging  motion  becomes  quick  and  jerky.  If  the 
links  are  very  long  the  correspondingly  long  lateral  movc- 


FIG.  to.-M.  C.  B.  ARRANGEMENT  OF  LINKS  AND  SPRING 
FLANK 

ment  results  in  the  bolster  striking  the  side  frames,  unless 
excessive  space  is  allowed  at  the  ends  for  clearance. 

To  obtain  at  the  same  time  the  ad  vantage  of  the  slow 
swing  of  the  long  link  and  the  short  travel  of  the  short 
<me  the  plan  shown  in  Fig.  10  is  used  of  spreading  the  links 
further  apart  at  the  lx>ttom  than  at  the  top.  The  advan- 
tages of  this  arrangement  are  double.  First,  as  the  pin  b  of 
the  link  on  the  end  toward  which  the  swing  takes  place  will 
rise  farther  for  a  given  lateral  displacement  than  that  of  the 
link  at  the  other  end  will  fall.  Second,  shorter  lateral  dis- 
placement is  necessary  to  raise  the  car  far  enough  to 
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counter-balance  the  displacing  force,  and  this  is  accom- 
plished without  the  quick,  jerky  motion  that  results  from 
the  use  of  short  links.  Third,  the  link  toward  which  the 
swing  takes  place  raises  its  side  of  the  car,  and  thus  tends 
to  keep  the  floor  of  the  car  at  right  angles  to  the  direction 
of  the  force  which  is  felt  by  the  passengers,  and  which  is 


FIG.  ll.-M.  C.  B.  JOURNAL  BOX 


the  result  of  gravity  and  the  force  producing  the  lateral 
movement.  In  other  words,  the  effect  is  tht-  same  as  elevat- 
ing the  outside  rail  of  the  track.  It  might  Ik-  noted  in 
passing  that  this  last  advantage  was  overlooked  in  some  of 
the  earlier  designs,  and  the  links  were  spread  wider  at  the 
top  than  at  the  bottom,  thus  tending  to  increase  the  outward 
tilting  of  the  car  body,  instead  of  diminishing  it. 

Practically,  the  swing  motion  has  worked  down  to  links 
about  15  ins.  long  between  pins  ami  spread  about  4  ins. 
wider  apart  at  the  bottom  than  at  the  top. 

Many  builders  provide  cushioning  springs  at  the  ends 
of  the  blisters  to  prevent  their  striking  hard  against  the  side 
frame,  but,  with  the  present  good  practice  prevailing  in  in- 
tcrtirban-truck  construction,  this  would  seem  to  !>e  unneces- 
sary, if  3  ins.  or  more  of  swing  arc  allowed  the  bolster  at 
each  end. 

Journal-box  design  is  rapidly  narrowing  down  to  the 
form  which  has  given  the  best  results  in  steam  practice, 
and  has  been  embodied  in  the  Master  Car  Muilders'  stand- 
ard box.  Fig.  11.  The  merits  of  this  design  would  have  un- 


RG-  I  J. — JOURNAL  WITH  PROVISION  FOR  TAKING  LP  THRUST 
ONE  WAY  ONLY 

doitbtedly  lx.cn  recognized  earlier  but  for  the  fact  that  the 
small  diameters  of  axles  which  were  current  practice  would 
not  allow  sufficient  difference  in  diameter  ltetween  the  body 
of  the  axle  and  the  journal  to  provide  enough  surface  on 
the  button  to  properly  take  care  of  the  end  thrust.  A  com- 
mon specifi  alion  umk!  to  be  4-in.  axle  and  ,t}-in.  journal, 
which  Kft  only  a  I-in.  shoulder. 


The  main  essentials  of  a  journal  are:  hirst,  sufficient 
surface  to  take  the  load  at  not  to  exceed  300  lbs.  per  square 
inch;  second,  ample  thrust  surface:  third  and  foremost, 
provision  for  bringing  into  contact  with  the  lubricant  the 
whole  of  the  wearing  surface  of  the  journal  each  revolution. 

The  box  shown  in  Fig  11  provides  for  the  automatic 
alignment  of  the  brass  and  journal  by  means  of  the  circular 
form  of  the  lop  of  the  wedge.  This  feature  is  quite  essen- 
tial, as  the  br;:ss  and  journal  are  accurately  fitted  to  each 
other,  while  the  box  inside  and  out  is  usually  a  rough  cast- 
ing. 

The  form  of  the  journal  also  is  such  that  the  packing  can 
readily  be  forctd  up  *i  as  to  wipe  and  lubricate  not  only  the 


FIG.  t;  —  EQUALIZING*AND  PLAIN  SWAY  BARS 


journal  proper,  but  tin  end  thrust  surfaces  as  well.  The 
design  also  provides  thrust  surfaces  at  each  end  of  each 
journal,  with  the  result  tint  all  end  motion  is  taken  up  on 
Ixith  side  frames  instead  of  pressing  against  one  only  and 
tending  to  spread  them  apart.  Fig.  12  shows  a  form  of 
journal  in  winch  this  last  point  was  neglected,  and  which 
.remonstrates  by  the  excessive  wear  on  the  inner  ribs  of 
yoke  and  Ijox  the  necessity  for  ample  provision  for  end 
thrust. 

The  design  of  brake  rigging  for  interurban  trucks  is 
much  complicated  by  the  large  space  occupied  by  the  heavy 
motors  in  use.  White  air  is  now  almost  universally  ap- 
plied, all  roads  expect  to  install  and  occasionally  use  the 
hand  brakes.  To  go  in  detail  into  the  theory  of  the  pro 
portioning  of  brake  rigging  would  occupy  more  space  than 
would  be  appropriate  here.  A  very  able  discussion  of  this 
subject  by  R.  A.  Parke  can  Ik-  found  in  proceedings  of  the 
New  York  Railroad  Club  for  Nov.  18,  1K07. 

Any  brake  rigging  should  provide  for  the  equalization  of 


FIG.  14.-INSIDE  BRAKE  RIGGING 

the  pressure  on  all  wheels.  A  partial  exception  to  this 
might  be  made  in  the  case  of  the  sway-bar  in  the  hand 
rigging  when  placed  on  cars  in  conjunction  with  air  or 
other  power  brakes  for  use  in  case  of  their  failure  only.  The 
usual  plain  sway-liar,  t  ig.  13A,  is  so  much  simpler  than  the 
double  or  equalizer  bar,  Fig.  13H.  and  works  with  so  much 
less  friction  that  it  is  not  advisable  to  incur  the  extra  cotn- 
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plication  for  v  brake  which  is  to  l>e  used  in  emergencies 
only.  The  rigging  of  each  truck  should,  however,  he  pro- 
vided w  ith  "Mead"  or  equalizing  levers,  as  shown  in  Fig.  14, 
to  increase  the  leverage  on  the  shoe  A  enough  to  conipen 
sate  for  the  direct  pull  on  the  head  of  the  live  lever  trans- 
mitted to  the  shoe  H. 

For  successful  operation,  the  hand-hrake  rigging,  and  to 
a  less  extent  any  power  brake,  must  Ik-  very  direct  in  its 
action  in  all  parts.  The  fewer  the  parts  and  joints  that  go 
into  its  make-up  the  less  will  Ik-  the  lost  motion  and  spring 
or  stretch,  and  consequently  the  less  will  be  the  number  of 
turns  necessary  on  the  brake  staff  to  apply  the  shoes  to  the 


FIG.  15. — REACTIONS  OF  INSIDE  AND  OUTSIDE  BRAKE  RIGGING 

wheels.  The  application  of  the  shoes  between  the  wheels 
instead  of  outside  shortens  up  and  reduces  the  number  of 
parts  in  the  brake  rigging,  and  for  this  reason,  and  others, 
generally  proves  the  most  satisfactory  brake  arrangement. 
The  inside  brake  is  convenient  also  in  that  the  tops  of  the 
levers  are  well  away  from  parts  of  the  car  body  liable  to  in- 
terfere. The  greatest  advantage  of  the  inside  brake,  bow- 
ever,  is  the  reduced  tendency  toward  tipping  the  truck 
frame  when  brakes  are  applied.  This  can  be  best  illus- 
trated from  Fig.  15.  If  the  shoe*  U-twccn  the  wheels,  as 
shown  at  a  ami  b,  be  applied  while  the  truck  is  running  in 
the  direction  indicated  by  the  arrow,  shoe  a  will  press  up 
ami  shoe  t>  will  pull  down,  each  on  its  link,  thus  establishing 
a  couple  with  a  lever  arm  ■/<  tending  to  raise  the  end  /  and 
lower  the  end  e  of  the  truck  frame.  This  couple  is  re- 
sisted by  the  equalizer  springs  gh  or  the  yoke  springs,  if 
the  design  of  the  truck  includes  them.  It,  on  the  other 
band,  the  shoes  are  applied  at  /  and  hi  outside  of  the  wheels, 
the  shoe  /  will  thrust  up,  while  m  pulls  dow  n,  establishing 
a  couple  tending  to  tilt  the  truck  frame  having  a  lever  arm 
of  /,  c,  which  is  quite  three  times  as  long  as  </,  f.  If  the 
brakes  are  applied  sharply  right  up  to  the  time  the  car 
COtnes  to  a  standstill  the  spring  g  will  be,  when  the  car 
stops,  more  compressed  than  the  spring  It.  The  spring  g 
will  then  recoil,  raising  end  of  the  frame.  This  will  in 
turn  raise  the  shoe  hi  and  cause  the  wheel  w  ith  which  it  is 
in  contact  to  revolve  backward,  causing  an  unpleasant  jerk 
of  the  car  body  in  an  unexpected  direction,  which  is  apt  to 
throw  |>assengirs  who  have  already  risen  from  their  seats 
ln-fore  the  car  comes  to  a  full  stop. 

When  the  shoes  are  applied  ltctwccn  the  wheels  the 
grcath  reduced  leverage  w  hich  they  have  on  the  springs  g 
anil  It,  together  with  the  damping  effect  of  the  gears  and 
friction  of  the  motor  armatures.  >o  reduces  this  effect  that 
it  is  not  particularly  noticeable. 

There  can  1h-  no  question  but  that  in  the  anxiety  to  fol- 
low the  longer  exjK-rience  of  steam-road  mechanics  the  ad- 
vantage of  placing  springs  directly  over  the  journals  has 


been  overlooked  along  with  some  other  features  of  the 
strictly  street  railway  truck  which  are  still  valuable  in  the 
higher  speed  service.  '1  he  design  from  which  the  M.  C.  U. 
has  Ik-cii  copied  was  intended  and  used  in  steam  practice 
strictly  as  a  trailer  truck.  It  is  well  suited  for  the  moderate 
braking  and  acceleration  of  steam  service,  but  not  for  ex- 
treme limits  to  which  these  are  carried  in  electric  work. 
The  high  ends  also  of  the  M.  C  B.  tyjK-  arc  inconvenient  to 
combine  with  low-hung  car  bodies,  and  especially  with 
open-car  run-boards. 

There  are  several  minor  i>oiiits  in  design  that  have  never 
yet  been  thoroughly  worked  out.  The  strains  and  wear 
imposed  on  the  bolster  and  transoms  in  transmitting 
to  the  body  the  pull  of  the  motors  or  brakes  has  never 
been  fully  provided  for.  It  is  essential  for  smooth  riding 
that  the  bolster  should  he  a  fairly  close  fit  between  the 
transoms,  as  <  tberwisc  it  will  tilt  between  them  and  bind 
and  jar,  yet  there  has  never  been  any  serious  attempt  made 
to  provide  for  taking  up  the  wear  which  occurs  at  this 
point.  It  is  important  for  ease  of  running  and  even  safety 
at  high  Speeds,  as  well  as  avoiding  undue  wear,  that  the 
axles  should  be  accurately  parallel ;  yet  they  depend  for 
their  alignment  on  lioxes  which  are  inside  and  out  rough 
castings  without  any  adjustment  for  the  correction  of  this 
alignment  to  compensate  for  their  irregularity.  It  is  neces- 
sary for  the  smooth  working  of  the  brakes,  and  to  avoid 
undue  wear  and  chattering  that  the  connections  between 
the  brake-shoes  and  truck  frame  should  have  practically  no 
lost  motion,  yet  very  few  trucks  have  any  provision  for 
taking  up  this  lost  motion  as  wear  takes  place. 

The  tendency  toward  more  machine  work  and  accurate 
fitting  has  been  very  evident  in  the  past  few  years,  and  has 
not  yet  reached  its  limit.  Truck  manufacture,  but  not 
necessarily  design,  is  following  the  same  course  as  loco- 
motive manufacture,  and  the  future  high-speed  motor  truck 
will  Ik-  a  carefully  finished  product  of  the  machine  shop,  in- 
stead of  the  assemblage  of  rough  bolts,  caslings  and  forg- 
ings  from  which  it  has  gradually  evolved. 

The  earlier  experiments  with  steel-tired  wheels  in  city 
service  were  so  uniformly  unsuccessful  that  they  have  not 
been  tried  in  the  later  interurban  trucks.  It  is  a  question 
whether  in  conditions  so  nearly  approximating  steam 
service  they  would  not  prove  more  efficient  than  the  cast- 
iron.  Aside  from  the  question  of  efficiency,  the  steel  wheel 
obviates  one  of  the  most  prominent  dangers  of  higher 
speed,  namely,  that  of  broken  flanges.  In  city  service, 
where  the  rail  is  mostly  flush  with  a  hard  packed  or  paved 
roadway,  and  the  speed  seldom  exceeds  20  miles  per  hour, 
a  broken  flange  is  seldom  more  than  a  matter  of  annoyance 
or  delay  traffic.  In  interurban  service,  however,  where 
cars  are  running  over  rills  and  trestles  at  much  higlu-r 
speeds,  broken  flanges  have  been  the  occasion  of  several 
serious  accidents.  The  wheel  of  the  motor  truck  also  has 
an  additional  strain  imposed  upon  it.  as  compared  with  that 
nf  the  trail  truck,  by  the  tmcushioned  weight  of  the  motor. 
That  this  is  an  appreciable  factor  is  plainly  demonstrated  by 
the  failure  of  the  smaller  diameter  axles,  which  forced  us 
by  successive  sleps  from  the  XI  ms-  °f  the  early  days  to  the 
5  ins.  of  to-day.  These  and  several  other  advantages  in- 
herent in  thr  steel  wheel  should  insure  it  another  trial  under 
the  new  conditions  of  interurban  service. 
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TESTS  OF  INTKRURBAN  CARS  OF  UNION 
TRACTION  COMPANY  OF  INDIANA 


BY  CLARENCE  RENSHAW 


NOTWITHSTANDING  the  rapid  development  of  in- 
tcrurban  electric  railways  and  the  large  mileage 
now  in  operation,  there  has  been  but  little  reliable 
nata  available  on  the  general  performance  and  requirements 
of  cars  in  such  service.  In  order  to  secure  data  of  this  sort 
for  use  in  recommending  equipments  for  similar  railway 
service,  a  series  of  tests  on  cars  of  the  Union  Traction 
Company,  of  Indiana,  was  made  recently  by  lite  Westing- 
house  Electric  &  Manufacturing  Company!  under  the  di- 
rection of  the  writer.  These  car  tests  formed  a  part  of  a 
general  test  of  the  power  system  of  the  Union  Traction 
Company  by  students  of  Purdue  University,  under  the  di- 
rection of  Professor  W.  E.  Goldsborough,  and  through  his 
kindness  a  number  of  students  acted  as  observers. 

The  system  of  the  Union  Traction  C  ompany  is  a  typical 
example  of  the  most  advanced  type  of  interurban  railway, 
completely  equipped  with  modern  apparatus.  A  map  of 
the  lines  ami  the  power  system  and  an  article  on  oper- 
ating features  were  published  in  the  Strkkt  Railway 
JOURNAL  for  December,  1901,  In  brief,  the  company 
operates  about  100  miles  of  interurban  line,  connecting  the 
cities  of  Indianapolis,  Anderson.  Muncie,  Elwood,  Alex- 
andria and  Marion,  as  well  as  from  50  to  60  miles  of  local 
street  railways  in  the  cities  named.  The  power  station 
at  Anderson  contains  three  1000-kw  Westinghotise  alter- 
nating-current generators,  direct  connected  to  Rice  & 
Sargent  cross-compound  engines,  and  there  are  eight 
rotary  converter  sub-stations,  to  which  power  is  trans- 
mitted at  16,000  volts.  Service  at  one-hour  intervals  is 
given  on  each  of  the  interurban  lines,  and  in  addition  to 
this  "limited,"  or  through  cars,  are  run  at  reasonable  inter- 
vals on  several  of  them,  lifteen  interurban  cars  are  re- 
quired for  the  ordinary  schedule. 

The  operation  of  this  system  has  been  so  successful  that 
the  company  is  now  building  125  miles  of  new  line,  which 
will  nearly  double  the  present  mileage.  Contracts  have 
been  already  let  to  the  Westinghotise  Company  for  new 
apparatus  for  this  line  similar  to  that  which  is  now  in  use. 
This  apparatus  includes  two  generators,  twelve  rotary  con- 
verters, a  number  of  raising  ami  lowering  transformers, 
switchboards,  lightning  protection  and  fifteen  4-motor 
equipments  of  75-hp  motors.  Tower  for  the  new  line  will 
be  transmitted  at  32,000  volts. 

The  tests  were  made  on  the  line  between  Muncie  and 
Indianapolis,  which  also  passes  through  Anderson  ami 
through  nine  intermediate  towns.  The  population  of  In- 
dianapolis is  169,000,  and  of  Muncie  and  Anderson  about 
.20,000  each.  The  intermediate  towns  have  populations  of 
from  150  to  1500  each.  The  line  is  5<>55  miles  long,  and 
contains  many  curves  and  grades.  The  maximum  grades 
are  3  per  cent,  but  these  arc  short.  Most  of  the  grades  arc 
less  than  2  per  cent.  I'ower  is  supplied  by  five  sub- 
stations, located  respectively  at  Muncie,  Daleville.  Ander- 
son (power  station),  Ingalls  and  Lawrence. 

The  cars  have  40-ft.  bodies  and  are  52  ft.  6  ins.  long  over 
the  bumpers.   Their  height  is  9  ft.  6  ins.  from  bottom  of 


sill  to  top  of  roof.  At  the  front  end  there  is  a  baggage  com- 
partment 8  ft.  long.  This  is  provided  with  folding  seats 
and  is  used  also  as  a  smoking  compartment.  The  main 
part  of  the  car  has  eleven  seats  on  each  side,  and  will  ac- 
commodate forty-four  people. 

These  cars  are  each  equipped  with  two  Westinghousc 
No.  50-C  (150  hp)  motors,  and  one  L-2  controller.  They 
are  operated  by  overhead  trolley.  The  characteristics  of 
the  motors  are  shown   in    big.    1.    Moth  motors  are 


FIG.  1 

mounted  on  the  forward  truck  by  means  of  the  Haldwin- 
Westinghouse  method  of  spring  suspension.  The  gearing 
consists  of  a  20-tooth  pinion  and  a  51  -tooth  gear,  and  the 
wheels  are  nominally  36  ins.  in  diameter.  On  car  No.  252, 
however,  which  was  used  in  the  tests,  the  wheels  had  worn 
to  a  diameter  of  34I  ins.  The  weight  of  this  car  complete, 
but  without  passengers,  was  63,100  lbs.,  divided  approxi- 
mate! v  as  follows: 


Car  body,  including  heater  and  brake  equipment   34.065 

Motor  truck    0.565 

Trail  truck    6,670 

Electric*!  equipment    12.800 


Total 


63.100 
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Sixty-four  per  cent  of  this  weight  was  on  the  driving 
wheels, 

Iii  atlilitimi  10  the  cars  just  described,  tHe  company  has  a 
iew  smaller  cars  of  the  same  general  construction.  These 
cars  are  alxini  1 2  ft.  .thorn  r  than  the  others,  ami  are  not  as 
high.  They  are  equipped  with  four  Wcstinghouse  No.  50 
)6o  hp)  motors  ami  K-14  controller,  Tests  were  made  also 
<>ti  one  of  these  cars,  Xo.  237,  which  weighed  51,560  ll»s.; 
13.500  lbs,  of  this  was  electrical  equipment.  I  loth  styles 
iii  cars  arc  equipped  with  (.  hrislcnscil  drakes. 

In  addition  to  the  ordinary  local  service  between  Muncic 
and  Indianapolis,  in  which  the  cars  stop  regularly  at  each 
of  the  several  towns  anil  make  numerous  other  llag  stops, 
"limited"  or  through  cars,  which  stop  for  passengers  at 
Anderson  only,  are  run  at  intervals.  In  these  tests  a  de- 
tailed record  was  taken  of  the  entire  performance  of  each 
test  car  during  a  complete  round  trip  1 1 13  miles),  carrying 
passengers  in  regular  service  and  running  first  as  a  local 
and  then  as  a  limited  car.    In  making  these  tests  one  side 


FIG  2  — INSTRUMENTS  ON  CAR  NO  2<>2 
of  the  baggage  or  smoking  compartment  of  the  car  was 
Ant  off  from  the  public  by  means  of  a  heavy  canvas  cur- 
tain, ami  the  instruments  and  observers  were  located  there. 
Fig'  2  shows  the  instruments  m  car  No.  252. 

IU  sides  an  ammeter  ami  a  voltmeter  tor  measuring  the 
current  and  line  voltage,  a  car  wattmeter  was  connected  in 
the  main  circuit  of  the  car  for  measuring  the  total  power 
consumption,  a  voltmeter  was  placed  across  the  terminals 
of  the  forward  motor  inside  of  the  starting  resistance,  for 
measuring  the  exact  voltage  on  the  motor  at  all  times,  and 
an  instrument  for  nuasuring  the  square  root  of  mean 
Kjuare  current  was  connected  in  the  circuit  of  the  same 
motor. 

This  latter  instrument  Consisted  of  a  car  wattmeter,  in 
which  the  usual  12.000-ohm  resistance  in  scries  with  the 
shunt  circuit  had  been  replaced  by  a  lesser  resistance  suit- 
able for  the  purpose  and  the  instrument  especially  cali- 
brated. This  wattmeter  was  connected  so  as  to  measure 
the  energy  (in  watt  hours!  lost  in  the  field  windings  of  the 
motor.  Knowing  the  lime  during  which  a  given  total  loss 
in  watt  hours  occurred  in  the  field  windings,  the  average 
loss  in  watts  could  be  readily  calculated,  and  from  this  and 
the  resistance  of  the  field  windings  the  average  square  of 
the  current  and  its  square  root  were  easily  determined. 
The  resistance  of  the  field  windings  was  taken  at  intervals 
ami  an  average  value  used. 


This  method  of  measuring  a  quantity  which  it  is  so  nec- 
essary to  know  in  all  cases  where  the  capacity  of  a  motor 
lor  tin-  service  it  is  performing  is  in  question,  is  believed  to 
be  new  and  to  have  been  used  for  the  lirsl  time  in  these 
tests,  The  method  is  a  convenient  and  accurate  one,  and 
saves  emirt.lv  the  lengthy  calculations  which  would  lie 
necessary  in  order  to  find  the  square  root  of  mean  square 
from  the  current  readings. 

l-'or  measuring  the  speed  of  the  car  a  small  magneto 
generator,  such  as  is  ordinarily  used  for  sparking  gas  en- 
gines, was  mounted  on  the  trail  truck,  belted  to  the  axle 
and  connected  with  a  15-volt  voltmeter  in  the  baggage 
Compartment.  The  generator  gave  a  pressure  of  10  volts 
at  normal  speed,  and  a  careful  calibration  showed  that  it 
had  a  Straight  line  relation  between  voltage  and  speed. 
The  pulleys  wen  so  arranged  that  a  speed  of  5  miles  per 
hour  gave  a  pressure  of  1  volt.  Fig,  3  shows  this  machine 
in  place  on  car  \o_  252. 

Since  alt  the  conditions  of  speed,  current  and  voltage 


FIG.  J.-SI'EED  INDICATOR  CN  CAR  NO.  252 

change  very  rapidly  when  a  car  is  starting,  it  was  essential 
to  obtain  readings  at  short  intervals  during  such  times. 
When  a  car  has  attained  a  reasonable  speed,  however,  these 
quantities  are  fairly  uniform,  ami  longer  intervals  between 
readings  would  suffice.  To  avoid  taking  an  unnecessarily 
large  number  of  readings  it  was  decided  not  to  take 
them  at  regular  intervals,  as  would  naturally  be  done,  but 
lo  suit  the  intervals  to  the  conditions.  L'nder  the  direction 
of  an  observer,  located  beside  the  motornian.  readings  were 
taken  at  intervals  of  5  seconds,  when  the  car  was  starting 
or  stopping,  but  at  other  times  the  interval  was  extended  to 
10,  15  or  20  seconds,  and  a  record  kept  of  the  actual  lime 
in  each  case.  Even  with  this  method  of  taking  observa- 
tions, about  12,000  instrument  readings  were  taken  on  each 
round  trip.  A  crew  of  seven  men  was  required  for  con- 
ducting each  test,  ami  to  complete  the  series  required 
about  two  weeks  work. 

The  transmission  line  follows  the  track  during  most  of 
the  distance,  and  the  poles  are  spaced  at  uniform  distances 
of  too  ft.  Each  fifth  pole  is  numbered,  and  a  record  of  the 
locations  of  the  car  during  each  run  was  kept  bv  noting  the 
time  of  passing  each  of  these  numbered  poles. 

The  results  of  the  tests  have  been  plotted  in  a  series  of 
curves,  of  which  Eigs.  4  to  6,  inclusive,  arc  samples,  and 
they  form  the  most  complete  data  on  the  operation  of  in- 
•crurban  cars  within  the  knowledge  of  the  writer.  Figs. 
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4  to  6  give  a  record  of  the  speed,  current,  line  voltage  and 
power  consumption  for  car  No.  252  from  Indianapolis  to 
Muncie  in  local  service.  All  of  the  curve.-  arc  plotted  with 
reference  to  the  time  in  seconds  as  abscissa:,  and  the  profile 
and  alignment  have  also  been  located  approximately  on  the 
same  basis.  livery  fiftieth  pole  number  has  been  marked 
on  the  curves,  and  these  give  reference  marks  5000  ft. 
apart,  by  means  <>f  which  distances  may  Ik-  estimated.  A 
few  of  the  results  may  now  be  noted. 

STEEDS 

In  local  service  the  running  time  between  Muncie  and 
Indianapolis  is  two  and  a  half  hours,  giving  a  schedule 
speed  of  22.6  m.  p.  h.  The  run  shown  by  Figs.  4,  5  and  6, 
however,  was  an  unusually  heavy  trip ;  the  car  was  delayed 
by  frequent  stops  at  sidings,  and  was  23  minutes  late.  In 
making  this  run  37  minutes  is  required  for  covering  6.5 
miles  in  the  cities  of  Indianapolis,  Anderson  and  Muncie, 
where  the  speed  must  be  limited,  so  that  the  schedule  over 
tiic  remaining  50  Diiles  is  26.6  m.  p.  h. 

In  the  cities  here  1111  ntioned  the  schedule  speed  is  front 
to  m.  p.  h.  to  13  m.  p.  h.  The  cars  are  rarely  run  with  the 
controller  beyond  the  series  position,  and  it  is  usually  on 
the  first  or  second  notch,  giving  from  100  volts  to  200  volts 
OK  the  motors. 

In  limited  service  the  cars,  with  exactly  the  same  equip- 
ment and  gearing,  make  the  entire  run  in  two  hours  a 
schedule  of  28  3  ni.  p.  h. — while  outside  of  the  cities  their 
average  Speed  is  35.3  m.  p.  h. 

With  a  line  voltage  of  500  or  more  the  cars  maintain 
uniform  speeds  of  from  40  111.  p.  h.  to  45  m.  p.  h.  over  the 
light  rolling  grades,  of  which  the  road  is  largely  composed. 
(  >n  slight  down  grades  speeds  in  the  neighborhood  of  50  m. 
]>.  h.  are  common,  and  on  one  particular  part  of  the  road  a 
speed  of  fio  ID.  p.  h.  is  sometimes  reached. 

It  will  be  noted  at  once  from  Figs.  4,  5  and  6  that  the 
cars  are  handled  in  a  manner  very  similar  to  steam  trains. 
The  starts  are  slow,  from  35  seconds  to  50  seconds  being 
ordinarily  required  to  reach  a  speed  oi  25  m.  p.  h..  and  the 
power  is  kept  on  until  the  last  moment  before  braking. 
This  method  of  operating,  although  it  causes  a  greater 
average  power  consumption  than  would  be  the  case  with 
more  rapid  acceleration  and  a  corresponding  amount  of 
coasting,  is  almost  a  necessity  on  a  road  of  this  character. 
Rapid  acceleration  is  not  practicable  on  account  of  the 
large  feeder  capacity  which  would  be  needed  to  maintain 
the  voltage  when  one  or  more  cars  were  starting  at  a  dis- 
tance from  the  sub-stations. 

When  making  llag  stops,  moreover,  coasting  is  difficult. 
About  750  ft.  is  usually  required  for  a  service  stop  from  the 
ordinary  speed  of  40  m.  p.  h.  to  45  m.  p.  h.,  and  the  motor- 
man  could  not  see  a  passenger  at  a  much  greater  distance 
than  this. 

It  will  be  seen  from  Figs  4.  5  and  6  that  the  cars  in  start- 
ing took  a  maximum  current  of  from  .200  amps,  to  250 
amps.,  with  the  motors  in  series,  and  from  250  amps,  to  330 
amps,  or  340  amps,  in  multiple. 

When  running  at  uniform  speeds  of  from  40  m.  p.  h.  to 
45  m.  p.  b.  over  the  slightly  rolling  grades— there  are  no 
levels  to  speak  oi- — the  car  required  repeatedly  from  140 
amps,  to  150  amps.  This  corresponds  to  a  train  resistance 
of  a  trifle  less  than  90  lbs.  per  ton. 


stops 

The  total  number  of  slops  outside  of  the  cities  of  Ander- 
son, Muncie  and  lndiana|>olis  varies,  as  a  rule,  on  different 
trips,  from  about  30  to  35,  occasionally  reaching  45.  This 
makes  the  average  run  about  1.6  miles.  <  )ne  stop  is  made 
at  each  of  the  several  towns,  and  from  two  to  three  stops 
between  towns. 

Some  of  these  stops  are  merely  .slow  downs  to  a  speed 
of  5  m.  p.  h.  to  6  m.  p.  h.,  anil  they  vary  from  this  up  lo  an 
actual  Standstill  of  25  seconds  or  30  seconds.  The  average 
duration  calculated  from  a  large  number  of  stops  was  10 
seconds.  This,  of  course,  refers  to  passenger  stops,  and 
does  not  include  accidental  delays  on  sidings. 

The  effect  of  stops  on  the  schedule  speed  is  shown  very 
clearly  by  the  difference  in  the  running  time  of  the  cars  in 
limited  ami  local  service.  In  the  latter  the  cars  make  about 
thirty  more  stops  than  in  the  former,  and  their  running 
lime  is  ju*l  thirty  minutes  longer.  Thus,  although  the 
average  duration  of  the  actual  slop  is  only  ten  seconds,  the 
entire  time  lost  by  slowing  down,  stopping  and  getting  tip 
to  speed  again  is  very  closely  one  minute  for  each  stop. 

POWER  CoNSl  MPTION 

The  power  consumption  shown  by  the  wattmeter  read- 
ings varied  on  six  different  trips  in  local  service  from  2.24 
kw-hours  to  2.78  kw-hours  per  car  mile  (66.7  to  81  watt- 
hours  per  ton  mile)  from  Muncie  to  Indianapolis,  and  from 
2.62  kw-hours  to  3.12  kw-hours  per  car  mile  (77  watt-hours 
tc  80.5  watt-hours  per  ton  mile)  for  the  return  trip.  The 
average  for  the  six  round  trips  was  2.62  kw-hours  per  car- 
mile,  or  70.6  watt  hours  per  ton-mile. 

In  limited  service  the  consumption  of  power  was  2.1 
kw-hours  per  car  mile  (58.7  watt-hours  per  ton  mile)  from 
Muncie  to  Indianapolis,  and  2.31  kw-hours  (71.6  watt- 
hours)  on  the  return.  The  average  for  the  round  trip  in 
limited  service  is  thus  15  per  cent  less  than  for  the  locals, 
which  is  entirely  due  to  the  omission  of  stops. 

The  effect  of  stops  on  the  power  consumption  may  be 
shown  by  the  following  comparison. 

In  making  the  run  from  Indianapolis  to  Muncie  on 
three  different  occasions,  the  number  of  stops  outside  of 
the  cities  of  Anderson,  Muncie  and  Indiana|K>lis,  together 
with  the  respective  power  consumptions,  were  as  follows: 

Run  Wall  hours 

No.       Service          Stops  Per  Ton  Mile  Time 

1  Limited                   4  tl&  *  hrs. 

2  I.»cal                      jl  83.3  j  hrt,  96  min. 

3  Local                     44  89.5  2  hrs.  53  min. 

The  handling  of  the  cars  in  the  three  cities  was  closely  the 
same  in  each  case.  It  will  be  seen  that  the  jMiwer  consump- 
tion in  run  No.  3  was  almost  exactly  equal  to  that  in  run 
No.  1,  plus  27/40  of  the  difference  between  the  consump- 
tion of  run  No.  1  and  run  No.  3.  That  is,  the  excess  power 
required  when  making  the  stops  was  almost  exactly  pro- 
portional m  the  number  of  stops,  and  was  ;  of  1  per  cent  for 
each. 

so'. 'are  Root  i>f  MEAN  SQUARE  CURRENT 
The  heating  current,  or  the  square  root  of  mean  square 
current  per  motor,  as  measured  by  the  special  wattmeter, 
already  described,  varied  in  four  different  round  trips  in 
local  service  from  about  87  amps,  to  99  amps.,  averaging 
«(4  amps,  for  the  four  trips.  This  means  that  the  heating 
effect  of  the  varying  currents  used  by  the  motors  in  mak- 
ing the  runs  was  equivalent  to  that  which  would  be  pro- 
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ducid  by  uniform  currents  equal  t<>  the  foregoing  figures, 
applied  to  each  motor  continuously  for  the  same  length  of 
tune  in  each  case,  as  was  required  to  make  the  trip.  For 
(he  trip  in  limited  service  this  quantity  averaged  83  amps., 
that  is.  1 2  per  cent  less  than  the  average  for  local  service. 
This,  of  course,  is  due  to  the  omission  .if  ffequCUl  starting 
currents.  The  above  currents  are  well  within  the  continu- 
ous capacity  of  the  motors,  and  show  that  the  equipments 
are  of  the  proper  size  for  the  work. 

It  is  often  supposed  that  the  running  of  mtcrurban  cars 
at  very  slow  sjR'cds  in  the  cities  and  towns  through  which 
they  pass  is  easier  on  the  motors  than  the  regular  high- 
speed runs  in  the  open  country.  This  idea  is  erroneous. 
It  will  be  seen  from  the  curves  that  the  square  root  of 
mean  square  current,  while  running  through  the  city  of 
Indianapolis  at  an  average  speed  of  about  to  m.  p.  h  was 
not  materially  different  from  the  average  value  for  the 
entire  trip  (over  which  the  schedule  was  19.6  m.  p.  h.  in  this 
iase),  and  taking  the  average  value  for  four  round  trips  the 
heating  current  per  motor  was  7  per  cent  greater  for  the 
portion  of  the  run  in  the  city  of  Indianapolis  than  for  the 
run  as  a  whole. 

AVKKAOE  V"I.TA«;R 

The  average  line  voltage  for  the  trip  shown  in  bigs.  4, 
5  and  6  was  454  volts.  In  computing  this  only  those  volt- 
age readings  which  were  taken  while  the  car  was  using  cur- 
rent were  considered,  since  an  average  which  included  the 
no-load  readings  w  ould  be  misleading. 
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In  considering  the  question  of  motor  capacity  the  aver- 
age voltage  at  the  terminals  of  the  motors  must  be  taken 
into  account  as  w  ell  as  the  square  root  of  mean  square  cur- 
rent, since  the  iron  loss  depends  on  this.  In  computing 
this  average  all  readings  (including  zero  readings  as  well 
as  others)  must  be  included,  and  the  average  result  based 
on  the  entire  time  of  the  run.  Owing  to  the  fact  that  the 
motors  were  sometimes  in  series,  sometimes  on  resistance 
and  sometimes,  as  in  braking  or  when  at  rest,  with  no 
voltage  at  all.  the  average  voltage  at  the  terminals  of  the 
motors  for  the  run  shown  by  bigs.  4.  5  and  6  was  only  237. 

MHAKI NO 

The  braking  curves  obtained  in  the  service  tests  show  a 
retardation  varying  from  about  1.1  miles  to  2  miles  per 
hour  per  second.  The  rate  of  retardation,  after  the  brakes 
were  set,  for  twenty-five  different  stops,  averaged  1.6  miles 
per  hour  per  second. 

Fig.  7  shows  the  results  of  some  special  tests  in  which 


the  retardation  is  much  more  rapid  than  the  foregoing. 
These  were  emergency  stops,  and  were  much  too  rapid 
for  use  in  ordinary  service. 

I  KSTS  W  ITH  (  MOTOR  CAR 

In  the  tests  with  the  4-motor  car  the  results  were  all  of 
the  same  general  character  as  here  attained.  W  ith  this 
car  the  acceleration  was  somewhat  faster  and  the  starting 
currents  consequently  greater  than  with  car  Xo.  252.  This 
was  apparently  due  rather  to  the  handling  of  the  controller 
than  to  any  essential  difference  in  the  cars.  On  a  basis  of 
the  empty  weights,  this  car  had  9.3  nominal  horse-power 
per  ton,  while  car  No.  252  had  a  little  over  9.5.  On  a  basis 
of  the  same  tractive  effort,  i.  e.,  20  lbs.  per  ton,  car  No.  237 
should  have  attained  an  ultimate  speed  of  47  m.  p.  h.  on  a 
straight,  level  track  with  500  volts,  while  car  No.  252 
should  only  have  reached  44  in.  p.  h.,  so  that  the  gear  re- 
duction on  the  latter  car  was  somewhat  greater  than  on  the 
former.  This  fact  should  tend  to  make  car  No.  237  less 
economical  of  power  than  No.  252.  The  maximum  speed 
of  this  car  and  its  current  consumption  under  uniform 
conditions  were  almost  exactly  the  same  as  with  car  No. 
252.  On  account  of  the  lighter  weight,  however,  the  train 
resistance  calculated  on  this  basis  was  24J  lbs.,  instead  of 
20  lbs.  per  ton.  This  increase  was  partly  accounted  (or  by 
the  fact  that  the  car  had  (teen  equipped  only  about  a  week 
before  the  tests,  and  was  still  somewhat  stiff. 

The  average  power  consumption  of  the  4-motor  car  in 
limited  service  was  72.8  watt-hours  per  ton-mile,  or  1 1.2  per 
cent  greater  than  that  for  the  2-motor  car.  In  local  service 
the  average  power  for  two  round  trips  was  85.4  watt-hours 
per  ton  mile,  which  was  11  per  cent  greater  than  the 
average  of  six  trips  with  car  No.  252.  A  considerable  part 
of  this  difference  in  power  consumption,  however,  was  due 
no  doubt  to  the  stiffness  of  file  car,  and  the  difference  in 
gearing,  although,  even  with  all  conditions  exactly  alike, 
it  is  probable  that  the  power  consumption  per  ton  mile  ol 
the  4-motor  equipment  would  have  been  somewhat  greater 
than  that  of  the  2-motor  equipment.  A  discussion  of  this 
matter,  however,  is  beyond  the  scope  of  this  paper. 

CONCLUSION 

It  has  not  been  the  object  of  this  article  or  of  the  tests 
to  bring  out  any  specific  conclusions,  but  rather  to  present 
the  general  operating  conditions  of  a  most  successful  intcr- 
urban  railway  in  a  form  which  it  is  hoped  will  make  them 
Useful  to  engineers  and  railway  managers.  A  number  of 
the  results,  how  ever,  are  of  particular  interest.  The  figures 
on  train  resistance,  obtained  by  direct  measurement  of  the 
power  required  by  two  different  styles  of  cars  at  uniform 
speeds  of  from  40  m.  p.  h.  to  45  m.  p.  h.,  should  add  some- 
thing to  the  recent  discussion  on  this  subject.  The  aver- 
age results  in  regard  to  acceleration,  braking,  number  and 
duration  of  stops  and  so  on,  furnish  useful  data  as  to  the 
proper  values  to  use  in  making  theoretical  calculations, 
and  the  schedule  speeds  and  power  consumption  are  con- 
crete examples  of  modern  practice. 

The  writer  is  indebted  to  the  officials  of  the  Union  Trac- 
tion Company,  and  esjH'cially  to  A.  S.  Uiehcy,  electrical  en- 
gineer: Charles  A.  Baldwin,  superintendent  of  transporta- 
tion, and  John  Matson,  master  mechanic,  for  their  hearty 
co-operation;  to  Messrs.  Postal,  Zapp.  Feticolas.  I  lollings- 
worth,  Dinsmore  and  other  students  of  I'urdue  University, 
and  to  II.  I!.  Abry,  of  the  Wcstinghousc  Company,  for  gen- 
eral assistance  in  preparing  for  and  carrying  out  the  tests. 


Digitized  by  Google 


SUBURBAN  TRAFFIC  CONDITIONS  OF  LONDON, 

ENGLAND 

BY  PHILIP  DAWSON 


IN  the  last  convention  issue  of  the  STREET  Railway 
Journal  there  was  a  series  of  articles  by  Messrs. 
Ford.  Vrceland,  Starrett,  I'carson  an<l  others,  in  which 
the  subject  of  the  rapid  transit  facilities  in  Greater  New 
York  was  most  ably  handled.  It  may.  perhaps,  interest 
the  readers  of  the  Street  Railway  Journal  if  some  of 


especially  noticeable  in  the  center  portion  of  London;  the 
existing  "buses  are  neither  convenient  nor  economical  in 
time.  and.  owing  to  the  conditions  that  obtain,  tramways 
or  street  railways  will  never  be  tolerated  in  the  center  of 
London,  and  consequently  other  methods  had  to  be  re- 
sorted to     The  solution,  which  has  so  far  been  most  stic- 
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the  conditions  that  obtain  in  and  arotuul  London  are 
brought  before  them  more  clearly  than  has  hitherto  been 
done. 

The  following  figures  show  the  population  and  the  area 
of  London  and  Greater  London: 


Poll  LATUM 

\m  S..,i4»r 

MHm, 
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County  of  London  . . 

117.87 
691.84 

4.766.6b.  5,633.806 

4.S03.010 
6.600,000 

The  want  of  rap 

id  transit 

facilities  has  been 

long  felt 

and  is  well  known  to  the  American  visitor  in  London,  who 
up  till  recently  had  generally  either  to  use  a  cab  or  a  'bus 
to  be  taken  from  one  part  of  London  to  the  other.    It  is 


cessful,  and  which  was  introduced  by  the  late  Mr.  Great  - 
head,  is  the  tube  system  of  railways,  constructed  at  such  a 
depth  (from  50  ft.  to  100  ft.)  underneath  the  existing  roads 
as  not  to  interfere  in  any  way  with  existing  buildings, 
sewers,  and  such  like. 

There  should  Ik-  no  difficulty  in  getting  near  the  center 
of  the  city  without  being  deposited  within  it.  since  there 
exists  a  network  of  railways  which,  provided  proper  meth- 
ods of  traction  are  used,  should,  in  conjunction  with  the 
tramways  which  are  now  being  equipped  by  the  London 
County  Council,  completely  satisfy  all  requirements. 

To  show  the  excellent  system  of  railway  lines  which 
came  into  London,  as  well  as  the  system  of  tramways, 
which  is  now  being  electrically  equipped  by  the  London 
C  ounty  Council,  and  the  tube  franchises  which  have  already 
been  granted,  the  three  maps  which  accompany  this  article 
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have  been  reproduced.  A  series  of  diagrams  showing  the 
area  covered  by  each  of  the  various  railway  systems  enur- 
ing London  have  been  added.  When  electric  traction  has 
been  introduced  (as  undoubtedly  it  will  be  within  the  next 
few  years)  these  will  give  "the  hub  of  the  universe"  one 
of  the  best  rapid  transit  systems  the  world  has  ever  seen. 

Table  I.  gives  the  various  existing  tube  tramways  and 
railway  and  omnibus  lines  which  exist  at  the  present  mo- 
ment, and  shows  the  passengers,  carried,  as  well  as  the 
mileage  run  and  the  mileage  operated.  According  to 
British  usage,  the  mileage  operated  is  not  given  in  miles  of 
single  track,  as  is  generally  done  in  America,  but  in  miles 
of  route  operated,  this  in  some  cases  being  double,  and  in 
others  single  track.  With  railways  it  is  sometimes  quad* 
niple  and  more.  From  this  table  it  will  be  seen  that  last 
year  the  total  number  of  passengers  conveyed  by  omnibus, 
steam  railway,  tube  or  tramway  was  nearly  ojjo.ooo.ooo. 

TABLE  I-EXISTING  TRAMWAY.  OMNIBt  S  A XI)  I'NDERfiROUND 
RAILWAY  LINKS  IN  LONDON,  IRAKI.    TRAIN  MILKS 
AND  MILKS  III'  ROUTE. 


Central  Lundun  Railway  

City  &  South  London  Railway 
East  Ham  Urban  District  Council 

Electric  Trams  , 

Waterloo  &  City  Railway.  . . 
I  .ondon  United  Trams  .  . 
Harrow     Road   &  Paddington 

Tramways  Co  

HighRate  Hill  Tramway  Co  

London  County  Council — 

Southern  System  

Northern  System   

L-mdon.  Depiford  &  Greenwii  h. 
London  Southern  Tramway  Co. 
South      Eastern  Metropolitan 

Tramways  Co  

South  London  Tramways  Co  ,  Ltd 
Woolwich  &  S.  E.  London  Tram 

ways  Co. .  Ltd  

London  General  Omnibus  Co  

London  Omnibus  &  Carriage  Co. 

London  Road  Co  

Railways  St  Metropolitan  Omni 

bus  Co.  

Metropolitan  Railway  

Metropolitan  District   

North  London  Railway  

Metropolitan  Dist.  &  City  Exten. 

East  London  Railway  

London,  Tilbury  &  Southend. . . 
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not  including  the  passengers  carried  by  the  suburban  lines 
of  our  great  railways,  such  as  the  Northwestern,  Great 
Northern,  Midland,  Great  Eastern.  Southeastern  & 
Chatham,  London,  Brighton  &  South  Coast,  Southwest- 
ern &  Great  Western.  It  is  impossible  to  get  accurately 
the  number  of  passengers  carried  by  these,  but  it  must  be 
considerable,  as  it  will  be  seen  by  a  glance  at  the  railway 
map  (next  page)  published  by  the  Clearing  House  of 
London,  which  accompanies  this  article,  as  well  as  a  series 
of  diagrams  showing  the  suburban  ground  covered  by  the 
various  steam  railway  companies  whose  termini  are  in 
London. 

The  accompanying  Table  II.  has  been  constructed  from 
data  which  was  specially  taken  at  some  of  the  busy  portions 
in  London  between  8  a.  m.  and  8  p.  m.  by  independent  wit- 
i  appointed  by  the  metropolitan  police,  and  they  may 


serve  to  give  some  idea  of  the  traffic  that  exists  at  some  of 

the  chief  taints  which  has  to  be  catered  for. 

TABLE  U.— AVERAGE  NUMBER  ok  VEHICLES  ANN  PEDESTRIANS 
PASSING  DIFFERENT  KM  NTS  IN  LONDON  BETWEEN 
«  A.  M.  AND  S  P.  M. 


Marble  Arch  

Oxford  Circus. . 
Hoi  bom  Bars  . . . 
Knightsbridge. . . 
Piccadilly  Circus 
Strand  


Vehicle. 

Pede.m.r,. 

10,974 

2l,oSo 

'2.331 

54. 'oo 

M.3"» 

59.455 

18,874 

.•7.036 

J2.55' 

52.930 

1 1.9<»7 

56.9*7 

Already  the  competition  of  electric  tramways  is  being 
very  seriously  felt  by  the  railways,  and  the  same  process 
will  probably  be  gone  through  in  this  country  as  was  ex- 
perienced in  America.  This  is  clearly  demonstrated  by 
the  speeches  made  at  the  annual  meetings  of  most  of  our 
big  railway  companies.  The  following  extracts  in  this 
connection  may  be  of  interest: 

"With  regard  to  the  decrease  in  numbers — in  first-class 
and  sco  nd-class  passengers— the  reason  is  that  the  short- 
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distance  passengers  have  decreased  in  London,  liirken- 
head  and  Bristol,  and  this  is  chiefly,  if  not  entirely,  due  to 
the  competition  of  electric  trams.  You  will  find,  of  course, 
that  the  result  is  that  we  have  been  carrying  more  pas- 
sengers for  longer  distances,  and  that  has  increased  the  re- 
ceipts per  passenger.  The  competition  of  electric  trams, 
of  course,  is  one  which  we  have  been  watching  very  care- 
fully. I  do  not  think  that  there  is  any  doubt  that  electric 
trams,  for  short  distances  especially,  are  taking  away  a  cer- 
tain amount  of  traffic."— Earl  Cawdor,  at  the  Great  West- 
ern Railway  meeting.  I'eb.  15.  1002. 

"With  regard  to  the  passenger  and  parcel  traffic,  I  think 
I  have  said  that  the  receipts  are  down  £14,000,  ami  this  I 
consider  a  very  disappointing  account.  And  this  is  mainly 
due  to  the  strike  of  the  fishermen  at  Grimsby.  Apart  from 
this,  the  loss  chiefly  arose  from  the  competition  of  electric 
trams  in  Yorkshire.  We  have  had  a  decrease  there  of 
507,000  passengers;  short-distance  passengers,  it  is  true, 
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but,  nevertheless,  a  scriou-i  toss." — The  Rt.  Hon.  W.  J. 
Jackson.  M.  !\,  at  the  Great  Northern  Railway  meeting, 
Feb.  14,  Hj02. 

"Proceeding,  the  chairman  had  something  to  say  with 
reference  to  the  competition  which  has  recently  sprung  up 
in  the  shape  of  extended  and  improved  tram  services.  Here 
he  thought  the  railway  people  had  a  real  grievance.  These 
tramways,  whether  electrical  or  otherwise,  were  con- 
structed upon  roads  made  and  maintained  out  of  the  rates, 
and  when  it  was  found  that  these  roads  were  used,  in  some 
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tions  were  increased  obligations,  and  last,  though  not  least, 
the  construction  by  the  public  bodies,  at  the  cost  of  the 
rates,  of  tramways  and  electric  railways,  which  would  com- 
pete with  existing  lines."— Lord  I  laud  Hamilton,  at  the 
Great  Eastern  Railway  meeting,  Jan.  28.  iyo2. 

'"When  I  addressed  you  on  this  .subject  a  year  ago,  I 
mentioned  that  it  was  the  first  time  we  had  had  to  record 
a  decrease  in  the  number  of  passengers  carried,  winch  1 
attributed  to  the  loss  of  suburban  traffic  by  reason  of  tram- 
way competition,  and  to  which  I  referred  at  our  last  meet- 
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cases  almost  monopolized  by  these  tram  undertakings,  it 
was  surely  only  reasonable  to  expect  that  they  should  con- 
tribute to  the  rates,  that  the  railway  companies  might  be 
relieved  of  some  of  the  burdens  which  pressed  so  heavily 
upon  them." — Alexander  Henderson,  M.  P.,  at  the  Great 
Central  Railway  meeting,  Feb.  12.  1902. 

"He  still,  however,  felt  the  same  apprehension  as  to  the 
future  that  he  expressed  when  last  addressing  the  share- 
holders. I  le  felt  tiiat  the  pace  was  too  hot  to  last,  and  they 
had  the  danger  before  them  of  the  competition  and  open- 
ing of  iramways  in  the  district,  and  which,  if  they  were 
authorized  and  made,  must  necessarily  compete  with  their 
railway."-  R.  L.  G.  Yassall.  at  the  Taflf  Vale  Railway 
meeting,  Feb.  11,  1902. 

"The  directors  had  not  lost  sight  of  the  new  conditions 
that  had  to  be  faced  by  railway  companies    These  condi- 


tng.  W  ith  a  view  to  ascertaining  how  we  have  been 
affected  during  the  past  half  year  by  reason  of  this  compe- 
tition, I  have  had  the  figures  carefully  taken  out,  and  can 
with  certainty  say  that  we  have  lost  620,000  passengers  and 
£6,053  in  receipts;  not  so  much  as  I  should  have  expected. 
We  must  also  remember  that  in  some  districts  where  the 
tramways  are  non-con>|ie;itivc  they  act  as  feeders  to  our 
line." — Sir  G.  Armytage,  at  the  Lancashire  &  Yorkshire 
Railway  meeting,  Feb.  5,  iyo2. 

"There  are,  no  doubt,  many  cases  giving  great  anxiety 
to  those  who  have  the  responsibility  from  day  to  day  of 
carrying  on  this  enterprise.  There  is  the  effect  upon  these 
companies — all  railway  companies,  and  especially  a  com- 
pany like  ours,  with  a  dense  population — 01  competition 
on  the  public  roaiis  by  people  w  ho  are  not  subject  to  tax- 
ation, who  pay  nothing  for  rights  of  way — rights  of  way  to 
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which  you  i"  every  parish,  on  every  road,  are  enormous 
contributors.    You  are  actually  now  being  used  by  county 

councils,    road    authorities  and   

private  adventurers,  running 
upon  the  roads  which  you 
largely  maintain  free  of  cost  to 
them,  as  a  means  of  competition 
against  yourselves." — J.  Staats 
Forbes,  at  the  Loudon,  Chatham 
&  Dover  Railway  meeting.  Feb.  3, 
1002. 

"We  are.  as  nearly  all  railway 
companies  are,  more  01  less  feel- 
ing the  effects  of  electric  tram- 
way competition  in  the  suburban 
districts,  not  only  of  London,  but 
of  other  large  towns.  With  the 
advance  which  has  Ix-en  made  in 
electric  traction  such  competition  was  inevitable.  Hut 
such  competition  ought  fairly  to  be  limited  to  crowded  dis- 


of  season  ticket  holders  was  reduced  from  forty-one  to 
thirty-five.  Half-hour  trains  are  ran  on  the  railways,  while 
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tricts,  and  i<  would  no:  be  reasonable  to  allow  it 
to  extend  beyond  the  immediate  suburbs,  or  it 
would  become  a  most  improjKX  and  unfair  com- 
petition. The  districts  beyond  the  immediate 
suburbs  have  been  built  up  by  the  railways,  which 
have  speni  millions  ro  provide  transit  accommo- 
dation for  the  public,  and  which  have  provided 
their  own  loads,  while  tlv."  rates  they  have  paid 
have  largely  built  up  the  funds  by  w  hich  the  high- 
ways, of  which  tramway  companies  ask  for  free 
use,  have  been  made."— The  Hon.  \\  .  Campbell, 
at  the  London  &  Southwestern  Railway  meeting. 
Feb.  6,  1902. 

"It  was  hardly  fair  to  the  present  companies, 
w  ho  had  expended  millions  of  money  on  making 
their  roads,  that  they  should  have  to  face  competi- 
tion from  electric  railways  and  tramways  running 
along  the  public  thoroughfares." — Lord  Cot  tes- 
tae, at  the  London.  Brighton  &  South  Coast  meet- 
ing. Jan.  hjoj. 

The  figures  (see  table  on  next  page)  in  this 
connection  arc  also  of  interest,  showing  that  the 
competition  of  electric  tramways  is  a  very  serious 
thing  for  the  railway  companies. 

The  railway  traffic  receipts  between  all  places  was  re- 
duced trow  X2.0S5  in  lyuo  to  £  1 .785  in  kjoi  ,    The  number 


there  is  a  i>4-minute  car  service  on  the  electric  tramway 
which  has  caused  this  reduction  in  the  railway  receipts. 

The  total  light  railway  traffics  from 
April  f».  loot,  to  April  5,  tyo2,  was 
1.985,7(10,  while  from  April  6.  1 901, 
to  IX-c.  31.  lyoi.  it  was  only  t.558,- 
676. 

Between  Hartlepool  and  West  Har- 
tlepool the  Northeastern  Railway 
stales  that  its  traffic  has  decreased  by 
about  36  per  cent.  The  distance  is  2 
miles.  The  Competing  electric  train- 
ways  carried  1,0/0,1  22  passengers  for 
year  ended  Dec.  31,  1001,  but  this  is  011 
the  whole  system. 

Between  North  Shields  and  Monk- 
seaton  the  traffic  on  the  steam  railway 
has  decreased  58  per  cent  during  1 001, 
while  from  March  18  to  Dec.  y.  the 
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electric   tramway    system  carried    1.515.511  passengers 
Between  Stockton  and  Middlesbrough,  a  distance  of  6 
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'"5.793 
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miles,  the  railway  bookings  have  decreased  by  21  |xr  cent, 
and  between  Middlesbrough  and  Newport.  <^>  ]>er  cent.  The 
Middlesbrough,  Stockton -011 -Tees  and  Thornaby  Klcctric 
Tramways,  which  also  serve  these  localities,  have  a  total 


took  to  build  the  Inner  Circle  were  true  pioneers,  and  that 
it  was  a  very  heroic  effort  on  their  part.  The  cost  of  con- 
struction was  in  some  parts  terrific,  amounting  in  some 
cases  to  £  1 ,000.000  per  mile,  and  in  places,  owing  to  shal- 
low tunnels  adopted,  whole  streets  had  to  be  reconstructed. 
These  underground  railways  were  at  first  intended  to  be 
worked  by  hot-water  locomotives,  and  they  were,  in  fact, 
the  pkmCcTS  of  the  shallow  tunnel  which  has  of  late  been  so 
successfully  adopted  in  America. 

The  problem  of  rapid  transit  in  London  may  be  divided 
into  two  great  sections;  (1 )  the  methods  of  inter-communi- 
cation between  the  various  portions  of  London,  that  is  to 
say.  giving  facilities  for  getting  about  in  London  itself 
from  place  to  place;  <2|  the  facilities  for  getting  in  and  out 
of  London  from  the  suburbs  and  increasing  the  radius,  as 
far  as  distance  is  concerned,  without  increasing  the  time 

taken  in  the  journey, 
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MAP  OF  CITY  TRANSPORTATION  SYSTEM  Of"  THE  UINDhRfiROUNDI  DISTRICT  RAILWAY 


length  of  y  miles  4}  furlongs.  The  number  of  passengers 
carried  by  this  tramway  was:  July  ifi,  iSyX.  t<>  Dec.  31, 
1808.  3.750.605;  Jan.  1,  1800.  to  Dec.  31,  i8o.>.  8,307,322. 
and  Jan.  1,  lyuo.  to  Dec.  31.  lyoo.  8.7X2.070. 

The  Northeastern  Railway  Company  has  realized  what 
is  happening,  and  has  decided  to  electrify  the  loop  which 
connects  the  Newcastle  Central  station  with  Tyncmouth 
The  total  miles  of  route  covered  by  this  line  will  be  36 
miles. 

The  present  position  is  in  some  respects  very  similar  to 
the  conditions  that  obtained  when  some  routes  were  first 
introduced  into  London;  thus  in  1845.  owing  to  the  diffi- 
culties of  getting  from  the  railway  termini  into  London, 
nineteen  bills  were  presented  to  Parliament  for  railways  in 
the  metropolis.  A  line  which  now  forms  part  of  the  Inner 
Circle  was  promoted  in  1854  to  connect  the  northern 
termini.  The  bill  was  successful,  but  it  was  difficult  to  get 
capital  for  such  a  novel  undertaking,  and  the  line  was  only 
actually  commenced  six  Mars  later,  and  was  not  open  until 
18(13.  '"'c  opening  of  this  line  was  soon  followed  by  the 
construction  of  the  District  Railway  from  Westminster  to 
Kensington,  which  was  opened  in  1868.  and  extensions 
were  built  after  that  till  the  Inner  Circle  was  finally  com- 
pleted in  1884.    There  is  no  doubt  that  those  who  undcr- 


this  time  being  prac- 
tically a  limited  quan- 
tity. 

The  first  requirement 
is  being  more  or  less 
Solved  by  the  Metro- 
politan and  District 
Railways  and  by  the 
Ycrkcs  ami  Morgan  in- 
terests, as  well  as  by  the 
Central  London,  the 
City  &  South  London, 
the  Creat  Northern  & 
City,  the  tube  lines,  and 
by  the  London  County 
Council  Tramways,  and 
the  shallow  tunnels 
which  this  body  pro- 
poses to  construct  to 
connect  the  tramway 
termini  on  the  north 
and  south  sides  of  the 
river  through  the  heart  of  London.  This  problem  is  com- 
paratively easy  of  solution,  and  we  arc  within  sight  of  a 
very  complete  rapid  transit  system  as  far  as  getting  alwut 
from  one  part  of  Loin  Ion  to  the  other. 

Itut  the  second  problem  is  by  far  the  must  important,  and 
nothing  definite  has  yet  been  done  toward  its  solution.  So 
far.  the  main  line  railways,  particularly  those  of  which 
diagrams  accompany  this  article,  have  been  the  means  of 
conveying  the  business  man  to  and  from  his  work  every 
day.  The  present  methods  of  transportation  are  very  ob- 
solete, and  the  railway  companies  will  have  to  wake  up  to 
existing  circumstances  and  be  prepared  to  spend  additional 
capital  and  transform  their  suburban  services  into  electric 
ones,  unless  they  are  willing  to  discontinue  handling  sub- 
urban traffic  entirely  and  hand  the  same  over  to  some  sepa- 
rate organization. 

The  greatest  difficulty  in  the  way  of  the  railway  com- 
panies moving  is  a  financial  one.  The  conversion  from 
steam  to  electric  traction  will  undoubtedly  be  very  costly, 
and  will  involve  the  scrapping  of  a  large  amount  of  rolling 
stock,  locomotives,  signals  anil  other  material,  in  addition 
to  calling  for  a  heavy  capital  expenditure  to  pav  for  new- 
rolling  stock  and  electrical  equipment.  Even  if  our  rail- 
way companies  were  not  very  heavily  handicapped  by  their 
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enormous  capitalization,  tilt  step  would  be  one  so  serious 
as  only  to  be  taken  when  absolutely  forced  to  do  so.  That 
this  is  the  case  has  been  proved  in  America,  where  only 
quite  recently  the  main  line  railways  have  considered  dis- 
continuing the  use  of  steam  for  operating  their  local  trains 


figures,  taken  from  the  Board  of  Trade  returns,  and  apply- 
ing up  to  the  end  of  the  year  lyoo.  At  the  time  the  capi- 
talization of  the  railways  of  the  United  Kingdom  was 
£1,176.00 1, 890.  The  annual  gross  receipts  were  £104,801,- 
858.  the  ratio  of  operating  expenses  to  receipts  62  per  cent 


CITY  TERMINAL  OF  THE  SOUTHEASTERN  A  CHATHAM  RAILWAY 


MAP  OF  CITY  TRANSPORTATION  SYSTEM  OF  THE  (UNDERGROUND)  METROPOLITAN  RAILWAY  AND  CONNECTIONS 


into  the  city  by  electricity,  h  is  only  alter  such  an  accident 
as  that  which  happened  recently  that  the  New  York  Cen- 
tral ami  the  other  lines  which  come  into  this  station  have 
been  forced  to  decide  on  electrification. 

Some  idea  of  the  enormous  burden  which  our  railway 
companies  have  to  bear  may  be  gained  by  the  following 


and  the  average  interest  on  the  paid-up  capital  3.41  per 
cent.  The  total  miles  of  route  open  were  21.855.  of  which 
12,162  had  two  or  more  tracks,  and  o6<j3  were  single  track, 
and  the  total  number  of  passengers  carried,  exclusive  of 
season  ticket  holders,  was  nearly  one  passenger  per  pound 
sterling  of  capitalization.    Adding  the  number  of  season 
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ticket  holders,  which  was,  approximately,  1,600,000,  and 
adding  a  fair  average  of  journeys  for  this,  would  probably 
bring  the  total  number  of  passengers  earrieil  on  the  rail- 
ways of  the  United  Kingdom  to  1.500,000.000.000  per 
annum. 

Notwithstanding  this  fact,  the  railway  companies,  when 

TABLE  IV.— RUNNING  TIME  OF  SUBURBAN  TRAINS  ON  THE 
LONDON,  BRIC.HION  &  SO!  Ill  I  OAST  RAILWAY 


Ave  rise 


7 
7 
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7 
1 

1 

>  '* 
1 

N 
■X 
IS 
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Total  disunce.  16  ■> 
age  speed  for  whole  " 
between  stations,  t.i 


London  Bridge  to — 
New  Cross 
Brockley 
Honor  Oak  Park 
Forest  Hill 
Sydenham. 
Crystal  Palace 
Gipsy  Hdl 
West  Norwood 
Streatham  Hdl 
Bat  ham 

Wandsworth  Common 
Clapham  Junction 
Battersea  Park. . 
Grosvenor  Road 
Victoria.. 


;  total  time  taken,  55  minutes ;  aver- 
18  miles  per  hour  ;  average  distance 


they  want  to,  could  raise  money  easily,  and  they  should  not 
hesitate  to  inaugurate  the  conversion  to  electric  traction 
of  the  suburban  portion  of  their  systems.  As  already 
shown,  our  railway  companies  realize  that  they  are  under- 
going a  steady  and  substantial  decrease  in  their  suburban 

TABLE  V. -METROPOLITAN  BOROUGHS 


„                           Acre!  Etclud* 
Bo""""  i.(V>l<r 

I'oputattoa 

Pervtit,  \>rw 
Acrt 

1,691 
743 

3,»V> 
642 

87-5 
1 14.0 
146.6 

298,600 
139,'sSo 
•19,179 
•  18,637 

37,969 
*>.976 
28,718 

177 
174 

67 

"85 

319 

m 

*St 
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traffic,  owing  to  the  competition  of  electric  tubes  and  tram- 
ways.   The  same  thing  has  happened  in  America,  in 


order  to  compete  with  electric  tramways,  steam  railways 
will  have  to  do  a  great  deal  more  than  simply  operate  their 
trains  electrically,  they  will  have  to  change  the  whole  sys- 
tem of  operation  of  their  suburban  traffic,  which  will  have 
to  be  entirely  separated  from  their  main-line  trains. 

A  great  deal  has  recently  been  heard  of  operating  main- 
line trains  electrically;  thus  in  this  country  Mr.  Langdon, 
the  late  president  oi  the  Institution  of  Klectrical  Engineers, 
Messrs.  Mordey,  Jenkins.  Swinburne  and  others  have 
dilated  on  the  subject.  In  Germany  experiments  at  Zossen 
have  been  carried  out,  and  in  Switzerland  Messrs.  Brown 
and  Boveri  have  equipped  a  main-line  railway,  the  Burg- 
dorf-Thun.  Messrs.  Ganz  have  equipped  the  Yaltclina 
line,  which,  up  to  date,  is  not  yet  completely  operated  elec- 
trically. The  Mediterranean  Thomson-Houston  Com- 
pany has  built  a  line  from  Milan  to  Gallaratc,  which  has 

TABLE  VII    POPULATION  OF  METROPOLITAN  BOROUGHS 
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already  been  described  in  ihe  Street  Railway  Journal, 
but  the  conditions  that  obtain  in  these  instances  are  totally 
different  from  those  met  with  in  Great  Britain. 

The  British  railways,  particularly  in  London,  by  elec- 
trifying their  suburban  lines,  will  be  able  greatly  to  increase 
the  average  speed;  this  will,  of  course,  probably  entail 
separate  tracks  for  handling  tins  traffic  and  separate  ter- 
minal stations  with  loops  such  as  have  been  already 
adopted  at  the  terminal  station  at  Boston,  Mass.,  and  at  the 
terminal  of  the  electric  street  railway  on  the  New  York 
side  of  the  Brooklyn  Bridge  and  at  some  of  the  termini  of 
the  Metropolitan  Underground  Electric  Railway  of  Paris. 
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TABLE  IX  -  EXTRACT  FROM  CENSUS  RETURNS. 

CONGESTION  OP  POPULATION 
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By  the  adoption  of  electric  traction,  railways  will  lie  able 
to  run  trains  in  accordance  with  the  requirements  oi  the 
traffic,  and  to  increase  greatly  their  average  speed. 

The  accomttanyiug  Table  IV.,  taken  from  one  of  the  time 
tables  of  our  railways — the  London,  Brighton  ft  South 
Coast  Railway — for  which  the  writer  is  acting  a<  consult- 
ing engineer,  may  Ik-  of  interest. 

From  this  will  be  seen  what  improvements  may  be  ex- 
pected by  the  introduction  of  electric  traction  It  must, 
therefore,  be  |m  tinted  out  that  a.>  regards  the  two  last  sta- 
tions, Grosvenor  Road  ami  Victoria,  all  tickets  arc  col- 
lected at  the  former,  and  that  between  Grosvenor  Road 
and  Victoria  there  are  only  two  tracks  available  for  in- 
going as  well  as  out-going  traffic,  and  that  there  are  be- 
tween 350  to  400  trains,  according  to  the  season  of  the 
year,  going  in  and  out  every  day.  To  obviate  the  dciavs 
due  to  this  "bottle  neck,"  the  company  is  at  the  present 


moment  spending  over  £1,000,000  to  widen  the  approaches 
to  the  bridge  over  the  Thames,  which  leads  into  Victoria 
station. 

An  idea  of  the  urgent  necessity  of  improving  methods 
of  rapid  transit  may  be  gained  from  the  following  figures, 
showing  the  increase  in  population  in  some  of  the  suburban 
districts  of  London  within  the  last  few  years,  and  the  ter- 
rible state  of  overcrowding  that  obtains  in  certain  of  them. 
The  only  method  of  getting  over  this  trouble  is  to  give  in- 
creased facilities  for  getting  in  and  out  of  London  and  gct- 

TABLE  X.-EXTRACT  FROM  CENSUS  RETURNS.  1901 
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•  Have  a  total  population  of  us.ji*.  covering  4  44  square  Eta 

ting  long  distances  in  a  shorter  time,  so  as  to  enable  the 
working  and  the  floorer  classes  to  have  increased  accom- 
modation at  a  reduced  rent. 

A  large  amount  of  evidence  was  given  before  Lord 
Windsor's  committee  of  the  House  of  Lords  during  the 
discussion  on  tube  railways  as  to  the  great  delays  which 
were  encountered  owing  to  the  congestion  of  traffic  on  the 
existing  railways.  Thus,  to  get  from  Highgatc  to  the 
citv.  a  distance  of  under  5  miles,  an  hour  had  to  lie  allowed, 
and  it  t-.ok  sometimes  as  long  as  45  minutes  to  get  from 
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Wood  Green  to  Moorgate  Street  station.  A  glance  at  the 
map  of  the  London  railways  will  show  what  this  means. 

The  service  which  has  to  be  improved  is  not  so  much 
what  we  might  call  the  metropolitan  one,  served  by  the 
tubes  and  tramways  and  the  District  and  Metropolitan 
Railways,  but  what  might  justly  be  called  an  interurban 
service  which  is  required  to  connect  the  outlying  districts 
around  London,  which  are  alreadv  in  steam  railway  com- 
munication with  London  by  means  of  an  improved  and 
accelerated  electric  service.  This,  however,  owing  to  the 
expensive  procedure  of  procuring  Parliamentary  bills  and 
to  the  oposition  which  inde|>endent  undertakings,  seeking 
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experienced  gained  and  from  the  conditions  that  obtain 
near  the  metropolis,  it  seems  evident  that  within  a  radius 
of,  say  from  25  to  35  miles,  all  the  traffic  on  the  railways 
should  be  handled  electrically  with  the  exception  of  the 
main-line  long-distance  trains. 

One  great  advantage  which  would  be  obtained  would 
be  to  avoid  to  a  large  extent  the  serious  delays  which  are 
met  with,  particularly  on  the  southern  railway  systems, 
where  the  main-line  trains  are  generally  punctual  till  they 
get  within  10  or  15  miles  of  London,  after  which  they  are 
constantly  delayed  by  suburban  trains  in  front  of  them. 
By  the  increase  in  the  average  traveling  speed  of  the  sub- 
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franchises  to  do  this  class  *>f  work,  would  necessarily  offer, 
can  only  be  performed  if  the  railway  companies  themselves 
realize  their  duty  and  seriously  put  their  hand  to  the  plow 
and  effect  a  change  rationally  and  not  piecemeal,  as,  un- 
fortunately, seems  to  be  quite  probable,  W  hat  is  recptired 
is  an  interurban  service  between  the  towns  which  surround 
London.  *uch  as  Tilbury,  (  helnisford,  Brent i  rd,  Rom- 
ford, I'pping  Forest,  Waltham  Abbey.  St.  Albans,  Wat- 
ford. Richmond,  Rickmanswort'n,  Uxbridge,  Staines, 
Woking,  Guildford.  Dorking,  Leatherhead.  Kpsom,  Rei- 
gate,  Sevenoaks,  Maidstone.  Chatham  and  Gravesend.  and 
stations  somewhere  near  the  center  of  London  from  which 
the  traffic  could  be  distributed  to  the  various  parts  of  the 
metropolis  by  means  of  interconnected  service  of  tram- 
ways, shallow  tunnel  tramways  or  tubes,  and  the  existing 
District  and  Metropolitan  system.    In  other  words,  from 


urban  trains  which  would  result  from  electrification,  owing 
to  the  more  rapid  acceleration  possible  and  to  the  introduc- 
tion of  modern  methods  and  up-to-date  rolling  stock, 
whereby  the  stops  at  stations  would  be  greatly  reduced,  the 
serious  delays  of  main-line  trains  would  be  considerably  re- 
duced. Furthermore,  by  absolutely  separating  the  long- 
distance and  the  suburban  traffic  at  the  terminal  stations, 
the  general  public  would  greatly  benefit. 

My  means  of  multiple-unit  trains  considerable  time  would 
be  saved  even  at  terminal  stations,  as  the  shunting  of  loco- 
motives at  present  required  could  be  done  away  with.  As 
an  example  of  what  electric  traction  renders  possible,  the 
Central  London  and  the  District  Railway,  as  it  now  exists 
ojwrated  by  steam,  may  be  compared.  On  the  former  the 
average  time  of  stoppages  at  stations  does  not  much  ex- 
ceed 10  seconds,  whereas  on  the  latter  it  is  over  50  seconds. 
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This  i.s  not  due  to  the  handling  of  smaller  traffic,  in  the  first 
case,  as  the  trains  of  both  systems  have  practically  the 
same  capacity,  and  the  Central  London  Railway,  as  a  mat- 
ter of  fact,  at  the  present  moment  carries  nearly  double  the 
number  of  passengers  that  arc  carried  by  the  District  Rail- 
way. 

In  considering  the  position  of  tube  railways  and  tram- 
ways in  London  as  compared  to  what  has  been  done  in 
America,  the  item  of  the  average  fare  received  must  not 
be  lost  sight  of.  In  this  connection  some  figures  as  re- 
gards the  average  receipts  actually  obtained  on  London 
lines  may  be  of  interest. 

The  average  receipt  on  the  District  Railway  per  pas- 
senger carried  is  l^od.,  and  on  the  North  London  1.34c!. 


to  carry  persons  cheaply  and  rapidly  distances  of  from  15 
to  30  utiles  between  their  homes  and  their  places  of  business 
At  the  present  moment  the  railway  companies  with  termini 
in  London  arc  attempting  to  do  it,  but  with  very  moderate 
success,  and  with  very  grave  inconvenience  to  the  pas- 
sengers. The  want  of  terminal  facilities  and  the  enormous 
price  of  the  land  necessary  to  afford  extra  accommodation, 
the  complexity  of  ownership  and  running  powers  held  by 
various  railway  companies  over  each  other's  lines,  and  that 
great  enemy  of  all  railway  traffic  in  London  during  the 
winter  months— London  fog— have  to  be  reckoned  with, 
and  all  these  points  make  the  problem  an  exceedingly  diffi- 
cult one  to  solve.  Owing  to  the  present  poor  rapid  transit 
facilities  only  very  few  business  men  can  manage  to  live 
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The  average  fares  oil  the  London  Tramways  system  per 
passenger  carried  work  out  at  i.oSd.;  on  the  omnibus  lines, 
1.3d.,  and  on  the  East  London  Railway,  M7d-,  from  which 
it  will  be  seen  that,  as  far  as  metropolitan  travel  is  con- 
cerned in  London,  it  is  not  safe  to  reckon  on  an  average 
fare  of  more  than  i^d.  per  passenger  carried.  A  few 
figures  taken  from  Mr.  Dredge's  excellent  article  in  a  re- 
cent issue  of  Traction  and  Transmission  which  apply  to 
some  main-line  railways  fot  the  year  lyoo  are  interesting 
for  the  sake  of  comparison.  Thus,  on  the  London  & 
Southwestern  the  average  fare  was  (>.jd.;  on  the  London, 
Brighton  &  South  Coast,  7.13d.:  on  the  Southeastern  & 
Chatham,  74ld.,  and  on  the  Great  Eastern,  4.5'jd.  These 
lines  have  been  particularly  chosen,  as  they  handle  a  very 
heavy  suburban  traffic.  The  Great  Eastern  is  the  one 
which  has  to  lay  itself  open  as  much  as  any  to  catering  for 
the  suburban  resident,  and  over  a  large  area  it  has  adopted 
the  fixed-rnte  system,  especially  for  workmen's  trains. 
The  great  problem  which  will  have  to  be  solved  is  how 


more  than  6  miles  or  7  miles  out  of  London,  and  for  this 
short  journey  very  often  an  hour  is  required,  and  a  large 
amount  of  time  has  thus  to  be  wasted  by  people  who  can 
ill  afford  it,  and  whose  hours  of  business  attendance  are 
absolutely  fixed. 

Besides  this  suburban  traffic,  there  is  another  traffic 
which  is  not  sufficiently  considered  in  Great  Britain,  and 
that  is  the  so-called  pleasure  traffic,  which  has  been  culti- 
vated to  so  large  an  extent  by  electric  railways  in  the 
United  States.  There  are  a  large  number  of  places  in  the 
neighborhood  of  London,  such  as  the  Crystal  Palace,  the 
Alexandra  Palace,  Kew  Gardens.  Richmond,  Hampton 
Court  and  many  other  places  which,  if  proper  facilities  were 
granted  and  a  good  train  service  maintained,  could  be 
greatly  developed  to  the  advantage  of  their  shareholders, 
as  well  as  to  the  benefit  of  the  railway  companies.  The 
supply  of  greater  traveling  facilities  with  higher  speeds 
would  change  the  map  of  London  very  rapidly,  and  would 
greatly  increase  the  value  of  the  surrounding  property. 
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From  a  careful  study  of  the  conditions  that  obtain  in 
London,  and  bearing  in  mind  the  difficulties  and  the  ex- 
penses which  have  to  be  faced,  both  as  regards  preliminary 
Parlimentary  expenses  and  the  cost  of  construction,  etc., 
it  is  hardly  likely  that  many  new  systems  will  be  con- 
structed to  connect  the  various  portions  of  London  with 
its  various  suburbs.  A  study  of  the  official  railway  map 
published  by  the  Railway  Clearing  House,  of  I.ot)don, 
which  accompanies  this  article,  and  a  glance  at  the  diagram 
showing  the  district  served  by  the  various  railway  com- 
panies who  enter  London,  will  convince  anyone  that  the 
areas  served  by  these  lines  are  amply  sufficient  to  meet  the 
wants  of  the  worker  in  the  metropolis  for  years  to  come, 
provided,  of  course,  that  they  are  utilized  to  the  fullest  ex- 
tent and  proper  systems  of  tramways  installed  which  will 
enable  an  easy  concentration  to  be  effected. 

Owing  to  the  limits  of  speed  imposed  on  electric  tram- 
ways it  is  not  likely  that  these  will  compete  with  railways 
for  distances  exceeding  5  miles.  It  w>ll  be  some  time  before 
the  London  County  Council  will  complete  its  system  of 
electric  tramways,  of  which  a  general  idea  can  be  obtained 


probably  be  that  the  railway  companies  will  concentrate 
their  energies  on  cultivating  the  distant  districts  which  at 
the  present  moment  lie  beyond  the  suburbs.  By  this  means 
they  can  open  up  a  new  residential  area  which  would  be- 
come a  source  of  profit  to  the  railway  companies,  not  only 
by  supplying  them  with  new  traffic,  but  also  by  increasing 
the  value  of  the  land  thus  developed. 

The  whole  question,  therefore,  as  h;<s  already  been  stated, 
is  complicated,  owing  to  the  very  heavy  capitalization 
of  the  existing  tramways,  underground  railways,  tube  lines 
and  suburban  lines  owned  by  the  other  railway  companies. 
Some  idea  of  what  this  burden  is  will  be  gained  from  the 
statement  that,  neglecting  the  capital  invested  in  omni- 
buses, over  £100,000.000  is  at  the  present  moment  invested 
in  what  might  be  called  the  rapid  transit  service  of  Lon- 
don- an  amount  nearly  equal  to  the  capital  invested  in 
Greater  New  York.  From  this  it  will  be  seen  that  the 
present  traffic  will  have  to  be  enormously  increased  if  any- 
thing like  a  fair  interest  is  to  be  paid  on  the  capital  already 
involved.  This  is  another  reason  for  supposing  that  the 
suburban  lines  in  London  will  have  to  be  electrified 


by  looking  at  the  tramway  map  of  London  which  accom-     at  no  distant  date.    The  results  of  this  will  be  extremely 


panics  this  article,  but  each  consecutive  year  will  see  the 
scheme  nearer  completion.  Most  probably  we  shall  soon 
see  the  London  County  Council  Tramways  connected  with 
other  electric  tramways  now  being  constructed  at  Graves- 
end.  Chatham,  Croydon.  Sutton,  not  to  speak  of  the  enter- 
prising London  United  Tramways,  whose  network,  as 
shown  by  the  map,  connects  a  large  number  of  residential 
towns  and  districts  situated  at  the  west  side  of  London. 
The  railway  companies  must  act  quickly  if  they  wish  to 
prevent  the  business  population  satisfying  themselves  by 
settling  on  a  tramway  route. 

That  tramway  competition,  instead  of  being  disastrous, 
can  really  benefit  railways,  has  heen  proved  in  the  United 
States,  as  in  Chicago  and  the  Greater  \Tcw  York,  where 
by  the  electrification  of  the  suburban  lines  and  of  the  lines 
running  out  into  the  neighboring  country  it  has  been 
found  that  the  tramwavs  carry  their  district  passengers 
from  their  offices  into  the  trains  and  deliver  them  at  the 
other  ends  from  the  suburban  stations  to  their  homes.  Tn 
other  cases  it  has  been  found  possible  to  run  a  through 
traffic.  Tt  is  certain  that  under  the  existing  conditions 
railway  companies  find  it  impossible  to  handle  their  sub- 
urban traffic  better  than  they  do  at  present.  Are  they  pre- 
pared to  sit  still  and  let  other  concerns  arise  who  will  com- 
mence by  taking  their  suburban  traffic  from  them,  and  will 
eventually  end  by  absorbing  a  large  portion  of  the  other 
traffic  as  well,  as  has  been  demonstrated  over  and  over 
again,  both  in  Europe  and  America?  The  table  which  has 
been  prepared  for  this  article,  with  the  diagramatic  map  of 
London,  shows  how  densely  populated  London  is.  and  an 
inspection  of  the  former  will  show  the  rapid  growth  of 
population.  This  means  that  there  will  continue  to  be  an 
increasing  demand  upon  the  railway  companies  from  the 
suburban  population,  and  it  is  an  ascertained  fac:  that  there 
is  an  everswelling  traffic  on  the  main  lines.  Tf  the  railway 
companies  do  not  act  or  decide  on  some  radical  remedy 
shortly  their  sen-ice  and  receipts  cannot  improve,  but  must 
deteriorate. 

Tn  this  discussion  there  must  be  no  mistake  about  the 
meaning  of  the  word  suburban,  which  is  merely  relative, 
as  the  distance  of  the  London  suburbs  from  the  center  will 
increase  as  traveling  facilities  increase.    The  result  will 


interesting,  as  it  will  make  London  far  ahead  of  any  other 
town  in  the  world.  Tt  is  already  the  pioneer  city  of  tubes, 
and  when  the  various  tubes  now  under  construction,  or 
for  which  franchises  have  already  been  granted,  arc  work- 
ing, the  methods  of  intercommunication  of  London  itself 
will  be  exceptionally  good.  Tt  may  possibly  be  of  interest 
to  American  readers  to  give  them  some  idea  of  the  actual 
approximate  cost  of  tubes  per  yard  of  single  tunnel:  in 
some  cases,  under  special  conditions,  the  cost  may  be  far 
greater  than  that  given: 

Diameter.  Cent  per  Yard. 

Ji  ft  6  in.  £33     o  o 

n  ft.  40    5  o 

11  ft.  6  in.  42  10  o 

11ft.  44  10  o 

IX  f».  6  in.  47  IS  o 

21  ft.  140  10  o 

The  diameter  of  tubes  at  present  varies  from  10  ft.  2  ins. 
internal  diameter  (City  &  South  London  Railway),  11  ft. 
8  ins.  (Central  London),  T2  ft.,  as  promised  (Mr.  Yerkcs'). 
and  13  ft.  6  ins.,  as  proposed  by  the  Morgan  interests. 

Tt  is  unnecessary  in  this  article  to  discuss  the  various 
engineering  details  which  will  have  to  be  considered  by 
those  steam  roads  who  eventually  decide  to  go  in  for  elec- 
trification". It  is  no  longer  necessary  now  to  demonstrate 
the  feasibility  of  running  the  heaviest  trains  economically 
electrically. 

Tt  seems  probable  that  bv  a  proper  combination  or  com- 
munity of  interests,  if  such  can  be  arranged  between  the 
tramways,  whether  owned  by  company  or  municipality, 
and  between  the  tube  and  main-line  railways,  that  elec- 
tricity may  be  utilized  to  improve  the  situation  of  all  of 
them.  Thus  tramways  and  tubes  in  London  would  serve 
to  distribute  inside  the  citv  and  to  concentrate  at  the  va- 
rious exchange  stations  from  which  the  suburban  lines 
start.  These  having  their  own  right  of  way  can  run  at  high 
speed  between  the  centers  of  the  population  and  deposit 
passengers  there,  where  they  would  be  distributed  by  sur- 
face tramways.  The  results  would  probably  be  eventually 
that  the  railways  would  he  duplicated  by  tramways  along 
their  whole  route,  but  if  properly  managed  this  should  not 
be  to  the  disadvantage  of  either,  as  the  tramway  would 
take  the  short  distance  and  the  railway  the  long-distance 
traffic. 
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TH  K  interurban  of  the  present  day,  with  its  exception- 
ally high  speed,  has  developed  many  entirely  new 
conditions.  Those  which  involve  the  operation  of 
passenger  cars  are  both  novel  and  trying.  It  is  too  early  to 
say  what  the  final  type  will  he ;  possibly  many  entirely  new 
designs  will  be  found  necessary.  The  question  of  what  is 
the  l>est  type  for  the  interurban  car.  with  its  high  speed, 
frequent  stops  and  its  combination  of  city  and  suburban 
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all  and  is  intended  for  a  speed  of  60  miles  per  hour.  The 
passenger  coach  will  seat  seventy-two  persons.  Its  in- 
terior arrangement,  as  shown  in  Fig.  4.  indicates  the  finish 
to  be  of  unusual  elegance,  the  decorations  being  of  the  Em- 
pire  style.  The  baggage  racks  are  made  nearly  continuous. 
Mid  the  number  of  lamps  is  greater  than  is  usually  pro- 
vided, even  in  steam  coaches.  The  seats  are  walk -over, 
high  rolled  back,  covered  with  plush.    The  interior  finish 
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FIG.  I.— PLAN  OF  ORDINARY  PASSENGER  CAR,  CANTON  4  AKRON  RAILWAY 


service,  is  one  which  has  been  put  to  every  car  builder,  as 
well  as  nearly  every  electric  railway  company,  in  the  coun- 
try. Neither  the  steam  railroad  car,  nor  the  enlarged  elec- 
tric car  of  street  railways,  is  entirely  suitable  for  the 
service. 

In  view  of  the  importance  of  this  subject,  a  study  <>f 
some  of  the  recent  interurban  cars  as  used  by  the  latest 
electric  interurban  railways  in  the  country  has  been  thought 
to  be  of  interest. 

Figs.  1-4  illustrate  the  Standard  cars  of  the  Canton  & 
Akron  Railway  Company.  Two  cars  are  illustrated,  as 
the  company  intends  to  operate  trains  of  two  cars  each. 


is  mahogany,  decorated  with  inlaid  marquetry.  The  high 
backs  are  a  feature  highly  appreciated  by  passengers. 

Of  the  seating  arrangement,  sec  F'ig.  1,  little  can  be  said 
beyond  noting  that  it  i£  plain,  straightforward  and  sensible 
for  a  coach  of  the  kind.  The  question  arises,  however, 
whether,  if  the  cars  are  to  be  run  in  trains,  it  would  not 
have  been  advisable  to  put  an  end  door  into  the  vestibules 
in  such  a  way  as  to  make  passage  from  one  car  to  another 
iwssible.  This  would  have  given  the  occupants  of  the  pas- 
senger coach  access  to  the  smoking  compartment  of  the 
car  shown  in  Fig.  2. 

Tin's  engraving  shows  a  car  with  the  unusual  feature  of 
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FIG.  2.— PLAN  AND  SIDE  ELEVATION  OF  BAGGAGE  AND  PASSENGER  CAR.  CANTON  &  AKRON  RAILWAY 


(  >ne  of  the  cars  is  a  straight  passenger  coach,  and  the  other 
a  combination  car.  having  the  novel  feature  of  three  com- 
partments. Fiju's.  1.  2  and  3  show  plans,  elevation,  seating 
arrangement  and  details  of  floor  framing,  while  Fig.  4 
shows  the  interior  of  the  car  illustrated  in  Fig.  I. 

Referring  to  Fig.  1.  it  will  be  seen  that  the  leading  car  is 
intended  to  run  on  a  loop  in  one  direction  only ;  that  it  has 
a  cow-catcher;  is  mounted  on  double  trucks,  and  has  a 
"steam  ro  f"  nt'.d  a  round-end  vestibule.    It  is  58  ft.  over 


three  compartments — baggage,  smoking  and  passenger. 
The  baggage  doors  arc  carried  so  far  forward  that  they  do 
tied  interfere  in  any  way  with  the  side  truss  of  the  car. 
This  remains  intact  from  bolster  to  bolster. 

The  floor  framing  of  these  cars,  see  Fig.  3,  is  of  unusual 
interest,  as  it  shows  a  decided  step  toward  a  Complete  metal 
door  frame.  There  are  six  sills,  all  of  them  strengthened 
with  channel-irons.  The  two  intermediates  have  not  only 
a  channel-iron  011  one  side,  Imt  are  plated  on  the  outside  as 
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well.  The  side-sills  have  a  channel  and  bar  on  the  inside, 
which  in  turn  has  a  filler  of  wood.  All  the  sills  are  of  yel- 
low pine,  extending  in  a  single  length  from  end -sill  to  end- 
sill.    The  corner  posts  are  of  oak  and  the  intermediates  of 


7  ins.  between  the  bolsters,  unusual  care  was  taken  in  the 
trussing,  as  will  be  seen  by  the  upper  portion  of  Fig.  3. 
The  truss-rods  are  carried  by  deep  saddles  on  the  needle- 
beams.     The  upper,  or  window,  truss  is  not  only  well 
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FIC  }.— FLOOR  FRAMING  OF  CANTON  4  AKRON  CARS 


ash.  These  are  spaced  in  such  a  way  as  to  bring  the 
windows  in  pairs  with  a  double  post  between  them.  The 
single  posts  are  made  in  two  pieces  with  the  tic-rods  run- 
ning in  the  center.    The  sides  of  the  car  are  built  in  a  man- 


FIG.  4.— INTERIOR  OF  CANTON  &  AKRON  CAR 


ner  which  is  Incoming  generally  popular,  with  inside 
sheathing  laid  horizontally,  and  this  in  turn  covered  by 
narrow  fatched  stuff  put  on  vertically. 

Owing  to  the  great  length  of  this  car,  which  is  35  ft. 


secured  by  a  large  plate  iron  washer,  but  has  what  is  uncom- 
mon, a  good  anchorage  on  a  special  metal  post.  It  may  lie 
noted  here  that  in  a  large  part  of  the  cars  where  a  window 
truss  is  used  it  is  of  no  possible  value.  In  many  cases  its 
only  supports  at  the  points  where  the  greatest  strain  comes 
upon  it  are  a  couple  of  insignificant  wood  screws  and  a 
shoulder  of  wood  no  thicker  than  itself. 

These  cars,  which  were  built  by  the  St.  Louis  Car  Com- 
pany, are  mounted  on  the  St.  I^ouis  Car  Company's  No. 
23-B  high-speed  motor  trucks.  They  have  a  6-ft.  wheel- 
base,  6-in.  axles  and  33-in.  steel  tired  wheels.  The  equip- 
ment consists  of  four  General  Electric  Xo.  52  (75-hp) 
motors,  with  multiple-unit  control.  The  weight  of  the  car 
l>ody,  motor  and  trucks  complete  and  ready  for  operation 
is  ^7,000  lbs.  This  is  aliout  the  same  as  that  of  a  steam 
coach  having  an  equal  seating  capacity. 

The  exterior  view.  Fig.  5,  and  the  ptans  and  elevations. 
FigS,  and  7,  show  an  entirely  different  type  of  interurban 
car  used  by  the  Geveland  &  Eastern  Railway  Company. 
The  body  is  short,  being  but  45  ft.  1 1  ins.  over  the  buffers, 
and  the  trucks  are  spaced  but  little  more  than  21  ft. between 
centers.  The  car  itself  is  divided  into  passenger  and 
smoking  compartments.  The  forward  vestibule,  however, 
might  be  considered  a  compartment  by  itself,  since  it  pro- 
vides not  only  for  the  motorman,  but  for  the  hot-water 
heating  apparatus.  At  the  opposite  end  there  is  a  separate 
compartment  for  the  toilet  room.  Provision  is  made  for 
seating  forty-six  passengers.  The  general  features  of  con- 
struction present  but  few  novelties,  but  the  floor  frame  in 
Fig.  7  is  worth  careful  study.  Here  diagonal  braces  are 
introduced.  All  the  sills  are  strengthened  with  metal.  The 
side-sills  have  a  channel-bar  sandwiched  in  them.  The  in- 
termediates are  plated,  while  the  center-sills  are  composed 
of  I-bcams,  a  filler  with  a  steel  plate  on  the  outside  of  them. 
The  arrangement  of  the  platform  and  platform  timbers  is 
unusual,  as  will  be  seen  by  a  study  of  the  plan.  The  end- 
sill  is  practically  plated  all  over,  having  an  angle-iron  on 
one  edge,  and  the  ends  of  the  sills  or  the  angle-pieces  from 
them  covering  its  inner  surface.    Straps  for  the  platform 
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FIG.  5-— HIGH  SPEED  INTERURBAN  CAR,  CLEVELAND  &  EASTERN  RAILWAY 

timber  holts  protect  its  id]).  Willi  the  exception  of  the  To  meet  the  requirements  of  a  high-speed  interurlnn  car 
side-sills,  the  construction  of  this  floor  frame  is  almost     ft  Mr  a  mild,  uniform  climate,  tike  that  of  California,  the  cat 
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FIG.  6  —PLAN  OF  CAR  SHOWN  IN  FIG.  5 


entirely  iron,  as  the  wooden  pieces  employed  serve  as  illustrated  in  Fig.  8  is  very  popular,  and  should  be  included 
fillers  rather  than  as  sills.  in  any  article  on  intcrurban-car  construction.   This  car,  as 
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well  as  that  illustrated  in  Fig.  7,  was  Imilt  by  the  St.  l-ouis  of  Anderson,  Ind.  Its  extreme  length  is  50  ft.  The  en- 
Car  Company,  and  is  a  material  modification  from  the  type  trance  is  in  the  center  of  the  car.  which  divides  it  into  two 
originally  known  as  the  California  type.  The  ends  are  compartments  One  of  these  lias  desks,  library,  smoking 
open  in  the  usual  style,  but  the  entrances  are  from  steps  at  and  observation  room.    The  other  compartment  on  the 


I  Id.  S  —HIGH-SPEED  INIIRl.RBAN  CAR  OH  THh  CAl.ll  ORNIA  IVI'h 


the  corners,  instead  of  from  a  running-board.  Another 
novel  feature  for  a  high-speed  interurban  car  is  the  use  of 
longitudinal  seats  in  the  closed  part.  Peculiar  conditions 
may  render  this  necessary,  but  for  long  runs  the  longitudi- 
nal seat  is  not  altogether  desirable,  Cars 
of  this  class  are  particularly  adapted  to  the 
Pacific  Coast,  where  practice  has  shown 
that  the  riders  at  all  seasons  of  the  year 
usually  divide  themselves  equally  between 
the  o|>eti  and  the  closed  compartments. 
These  cars  are  37  ft.  long  and  weigh  com- 
plete 40.000  lbs.  each. 

The  palace-car,  or  sleeper,  design 
shown  in  Fig.  9  may  at  firs",  sight 
seem  inappropriate  in  this  connection, 
but  with  the  introduction  of  great  elec- 
tric systems  extending  over  hundreds 
of  miles,  the  parlor  car  ami  the  sleeper  will  undoubtedly 
become  necessities,  and  this  car  piay  Ik*  taken  as  oik- 
of  the  first  answers  to  tin  question,  what  shall  !*•  the 


other  side  of  the  entrance  comprises  a  drawing  room, 
sleeping  compartment  with  upper  and  lower  berths,  bath 
room,  dressing  room  and  kitchen.  The  interior  is  richly 
decorated.  The  only  possible  objectionable  feature  in  the 


FIG.  9.- 


FKJ.   10.— HIGH-SPEED  COMBINATION   CAR    FOR   FORT  WAYNE  it  SOUTHWESTERN 

TRACTION  COMPANY 

form  and  style  of  the  high-Speed  electric  sleeping  car.  This 
car  has  l>cen  illustrated  before  in  these  pages,  but  is  in- 
cluded in  this  article  owing  to  the  interest  attaching  to  it 
in  connection  with  interurban  service.  It  was  built  by  the 
St.  Louis  Car  Company  for  the  Union  Traction  Company. 


PARLOR  AND  SLEEPING  CAR  OF  THE  UNION  TRACTION  COMPANY. 
OF  INDIANA 


design  is  the  central  door,  which  destroys  the  continuity  til 
the  side  of  the  car,  but  adds  greatly  to  its  convenience. 
This,  however,  is  a  mere  detail  of  the  design.  End  en- 
trances could  be  provided 
without  difficulty  and 
without  changing  the  in- 
terior arrangement  in  any 
essential.  The  car  weigh* 
complete  60.000  lbs. 

Ftgs.  10  and  1 1  show 
another  car,  which  has 
been  illustrated  in  these 
pages, but, as  it  is  the  stan- 
dard of  one  of  the  latest 
interurban  roads  in  Indi- 
ana, and  as  it  is  of  a 
type  of  which  its  build- 
ers,   the   John  Stephen- 
son Company,  have  sold 
a   number,   it  deserves 
special  study,    It  is  not  of  unusual  size,  measuring 
only  43  ft.  6  ins.  over  the  dashers.    The  design,  how- 
ever, has  been  adapted  lo  much  longer  coaches,  and 
can  be  built  of  any  desired  length.    What  is  known  as 
the  Pullman  window  is  employed,  with  a  steam  hood  and  a 
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round-end  vestibule.  This  particular  car  is  intended  to 
run  in  one  direction  only,  and  hence  the  motorman's  vesti- 


dm* 


lift,  I  ■  - 


FIG.  II  — INTERIOR  OF  CAR  SHOWN  IN  FIG.  IO 

bule  is  closed  on  one  side.  In  the  space  thus  gained  the 
hot-water  heater  is  placed.    The  door  of  the  baggage  com- 


as shown  in  Fig.  12,  the  car  has  in  effect  baggage,  smoking 
and  passenger  compartments.  The  passenger  compart- 
ment is  arranged  with  walk-over  seats  in  the  usual  fashion. 
The  corner  next  to  the  rear  door  is  occupied  by  a  toilet 
room.  A  considerable  gain  in  space  is  made  by  using  sliding 
doors  at  both  ends  of  the  car  and  in  the  partition.  In  the 
baggage  compartment  the  scats  are  longitudinal.  They 
arc  divided  in  the  center  $0  that  one-half  of  the  seat  folds 
lengthwise  over  the  other.  This  is  to  permit  the  baggage 
door  to  be  used  and  at  the  same  time  occupy  the  space  for 
scats.  The  method  of  doing  this  will  also  be  seen  from  a 
reference  of  Fig.  it.  In  case  of  necessity,  both  parts  of 
the  --eat  can  Ik-  dropped  flat  against  the  side  of  the  car. 
In-ing  supported  on  brackets.  In  a  very  long  car  a  sepa- 
rate compartment  would  Ik;  employed,  instead  of  utilizing 
the  baggage  compartment  for  smokers.  The  baggage  com- 
partment would  then  he  placed  at  the  extreme  end  of  the 
ear.  Tn  that  case  a  passageway  is  placed  at  the  side  of  the 
smoking  compartment,  so  as  to  isolate  it  entirely. 

The  framing  of  this  car  is  shown  in  Fig.  13,  It  is  com- 
paratively light,  but  very  solid.  The  six  sills  run  con- 
tinuously from  end  to  end  of  the  car.  Those  on  the  outside 
are  plated  with  steel,  or  rather  the  outside  sills  are  double, 
forming  a  sandwich.  The  end-sill  is  also  steel-plated,  the 
ends  of  the  plates  being  turned  up  and  bolted  into  the  side- 
— 


FIG.  12. — PART  OF  PLAN  OP  CAR  SHOWN  IN  FIG.  IO 


partmcnt  is  placed  beyond  the  bolster  and,  as  the  partition 
entnes  a  short  distance  inside  of  this,  the  two  sides  of  the 
car  are  well  braced,  so  that  there  is  almost  nn  equivalent  of 
two  end  frames.    Ry  a  peculiar  arrangement  of  the  seals. 


sills.  The  cross-framing  is  spaced  26  ins.  apart,  and  each 
piece  is  mortised  into  the  sills.    Tie-rods  are  placed  at  each 
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FIG.  IJ.-PART  OF  FLOOR  FRAME  OF  CAR  SHOWN  IN  FIG.  to 
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one  of  the  crossings,  so  that  Hie  whole  frame  is  held  to-  finish  is  mahogany  throughout,  with  inlaid  decorations  and 

gether  and  made  exceedingly  stiff.    One  feature  is  worth  carved  ornaments.    The  leading  ideas  of  the  designer  was 

particular  attention.    The  center  member  of  each  of  the  to  afford  every  facility  and  comfort  for  the  long-distance 

crossings  is  a  casting  (see  cross-section  of  the  floor  frame  traveler,  to  provide  a  car  strong  enough  to  be  operated  at 


FIG.  14.— SEMI-CONVERTIBLE  CAR  OF  BEAVER  VALLEY  TRACTION  COMPANY 


in  Fig.  1  j).  These  castings,  lieing  perforated,  afford  an 
owning  the  whole  length  of  the  floor  frame,  which  is  closed 
below  by  a  floor.  The  top  of  this  pocket  forms  the  floor 
of  the  car,  and  is  made  in  removable  sections,  so  that  there 
is  a  longitudinal  pocket,  in  which  are  placed  the  brake  air- 
pipes,  cablet,  wires,  etc.  The  structure  not  only  adds 
strength  to  the  car.  but  is  a  great  convenience. 

Outside  of  the  center-sills,  and  taking  a  Ix-aring  against 
plates  at  the  ends  of  the  platform  timliers,  are  two  rods, 
which  combine  the  offices  of  tie  and  iruss-rnds.  Through 
the  center  of  the  car  they  become  lie-rods.  At  the  ends 
they  drop  sufficiently  to  truss  both  platforms.  The  bli- 
sters are  of  wide,  thick  iron,  and  have  a  superabundance  of 
strength.  From  them  are  anchored  the  I J -In.  truss-rods 
Under  the  side-sills  of  the  car.  The  exact  weight  of  these 
cars  is  not  available  at  the  time  of  writing  this  article,  but. 
from  the  care  which  is  taken  in  disposing  of  the  metal  and 
the  effort  made  in  framing  to  make  the  structure  as  strong 
and  tight  as  possible,  it  is  thought  that  the  weight  must  Ik- 
low. 

The  side  of  the  car  is  huill  of  two  thicknesses,  the  inner 


FIG.  15.— INTERIOR  OFjCAR  SHOWN  IN  FIG.  14 

one  horizontal,  gained  upon  the  posts,  glued  in  place  and 
nailed.  The  vertical  outside  sheathing  is  also  gltted  in 
place,  ami.  when  all  is  dry,  braces  are  cut  in  between  the 
posts  and  screwed  fast  to  the  inside  lining.    The  inside 


from  60  miles  to  70  miles  an  hour,  and  to  make  it  so  light 
that  it  could  be  accelerated  with  great  rapidity  and  be 
stopped  with  the  smallest  amount  of  brake  power. 

A  passing  word  is  perhaps  necessary  in  regard  to  the 


4  Hj.Jximil 

FIG.  17. — DETAILS  OF  ARRANGEMENT  OF  STORING  SASH 

Pullman  window  arrangement,  to  which  allusion  has  Iiec.i1 
made.  The  windows  are  *n  pairs  between  panels.  While 
in  this  car  the  lower  sash  can  be  raised ,  the  design  also  con- 
templates the  dropping  of  the  sash  and  covering  the  open- 
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ing  with  a  window  cap.    In  cither  ease,  the  outside  of  the 
window  is  protected  b\  guard-rails,  a  very  necessary  pre- 
caution.   Either  with  or  without  the  drop  window,  a  lni«> 
plank  is  introduced,  which  is  gained  and  screwed  upon  the 
posts  and  edge  bolted  to  the  sills,  the  details  of  its  fastening 


more  clearly  than  in  any  previously  published  sketch  the 
method  of  lifting  and  stowing  the  windows.  They  also  ex- 
plain a  statement  frequently  made  that  a  considerable  Rain 
in  the  width  of  the  car  inside  is  secured,  in  this  case  amount- 
ing ti>  7  J  ins.    The  diagram  at  the  left  in  Fig.  17  shows 
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PIG   16.- PLAN  OH  ("AM  SHOWN  IN  PIG.  14 


being  modified  to  sosm  extent  by  the  arrangement  <>t  the 
sills  and  plating. 

Passing  now  temporarily  to  the  semi-convertible  type, 
which  the  J.  G.  ttrill  Company  has  done  so  much  to  ad- 
vance, and  which  it  recommends  90  strongly  for  interurban 
service,  attention  is  called  to  Figs.  14-17.  which  show  a 


Imth  sash  in  the  roof  pocket,  leaving  the  window  completely 
opened.   The  second  diagram  shows  the  sash  in  place. 

The  car,  with  its  trucks,  weighs  about  22,000  lbs. 

One  of  the  most  remarkable  designs  for  high-speed  in- 
terurban cars  which  has  yet  been  put  into  actual  service 
was  recently  brought  out  by  the  Jewett  Car  Company,  of 


F  IG.  18.— SIXTY-POOT  SEMI-CONVERTIBLE  CAR,  COLUMBUS,  LONDON  *  SPRINGFIELD  RAILWAY — CLOSED 


typical  car  of  this  pattern,  one  built  fur  the  Heaver  \  alley 
Traction  Company,  Fig.  15  shows  the  interior.  The 
sealing  plan  of  the  car.  Fig.  tG,  presents  no  special  features, 
ln'ing  that  of  a  straight  passenger  coach  with  a  seating 
capacity  for  forty-four  persons,  It  is  of  moderate  length, 
has  street  car  hoods,  ami  is  mounted  upon  the  N'o.  27-G 


Newark,  Ohio.  The  cars  are  <*>  ft.  long  over  the  buffers, 
and  have  a  seating  capacity  for  one  hundred  and  eight 
persons.  Several  of  these  cars  have  already  been  built  for 
the  Columbus.  Bueke\e  Lake  it  Newark  Traction  Com- 
pany, for  the  Central  Market  Street  Railway,  of  Columbus, 
Ohio,  ami  for  the  Columbus,  London  &  Springfield  Rail- 


PIG.  t<). — CAR  SHOWN  IN  PIG.  |8,  OPEN,  BUT  WITH  CURTAINS  DOWN 


trucks.  These  are  ftpaccd  18  it.  X  ins.  from  center  to  cen- 
ter. The  feature  upon  which  the  company  lays  stress  is  the 
fact  that  the  side  of  the  car  can  be  practically  left  wide  open 
w  henever  it  i*  de-ired.  ami  the  sash  saiely  and  conveniently 
stored  in  the  root'.  White  most  of  the  readers  of  the  Strp.kt 
Railway  Jot  rx.w.  are  familiar  with  this  plan,  the  details 
shown  in  Ftp,  17  will  be  of  unusual  interest,  since  they  show 


way.  These  cars  are  of  the  semi-convertible  type.  Fig.  if* 
shows  the  car  dosed,  and  Fig.  19  as  an  open  car,  but  with 
the  curtains  down.  The  sills  arc  plated  with  steel.  They  arc 
intended  to  run  at  a  very  high  rale  of  speed  and  mounted 
on  Peck-ham's  M.  C.  1'.  trucks,  equipped  with  General  Elec- 
tric Xo.  73  motors,  which  develop  75  hp  each.  A  number 
of  cars  of  the  same  type  are  being  built  for  the  Columbus 
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Delaware  &  Marion  Railway  Company,  liut  they  differ  from  are  plated  with  J-in.  steel.  The  construction  of  the  side 
those  just  mentioned  in  being  6<>  ft,  3  ins.  long  over  all.  It  with  the  framing  of  the  platform,  vestibule  and  hood,  is 
is  claimed  that  these  cars  are  longer  by  5  ft.  than  any  in-     shown  in  Fig.  22.    Belt-rails,  side-plates,  deck-sills  and 


FIG.  20.— 45-FOOT  HIGHSPEED  INTERURBAN  CAR 
terurban  cars  ever  built,  and,  so  far  as  is  known,  this  state-     deck-plates  arc  of  yellow  pine  in  continuous  lengths  with- 
mcnt  is  correct.  out  splicing.    Tic-rods  arc  well  anchored  to  bolster  and 

The  standard  interurban  car  of  the  Jcwctt  Company  is  sills.  The  window  braces  have  tension-rods  from  the 
shown  in  Fig.  20.    It  has  Pullman  windows  and  platforms    heads  of  the  braces  through  the  sills.     This  is  a  detail  from 
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FIG.  15. — PLAN  OF  CAR  SHOWN  IN  FIG.  1} 


Hush  with  the  floor  of  the  car,  the  center  and  the  Interne-  steam-car  construction,  which  has  proved  its  value,  but  is 

diate  sills  running  to  the  ends  of  the  vestibules.    This  con-  unusual  in  electric  railway  work.    In  these  designs  wc  have 

struction,  shown  in  Fig.  21,  is  of  unusual  strength.    The  the  features  of  great  floor  strength  and  large  seating  ca- 

si  lis  are  I-beams  with  yellow  pine  tillers.     The  side-sills  pacity  emphasized.    The  behavior  of  these  designs  in  actual 
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FIG  26. — FLOOR  FRAMING  OF  CAR  SHOWN  IN  FIG.  2J 


Digitized  by  Google 


546 


STREET  RAILWAY  JOURNAL 


[Vol.  XX.   No.  14. 


FIG.  21.- FLOOR  FRAMING  OF  CAR  SHOWN  IN  FIG.  20 


FIG.  2}- — EXTF.RIOR  OF  CAR,  INDIANAPOLIS,  SHELBVVILLE  &  SOUTHEASTERN  RAILWAY 

service  will  lie  watched  with  great  interest  by  railway  managers.  With  cars  of 
such  large  size,  if  they  are  to  operate  over  any  considerable  distances,  it  will  be  easy 
to  supply  iheni  with  all  the  conveniences  necessary  on  steam  roads. 

l'ig.  23  illustrates  a  type  of  imerurlwn  car  manufactured  by  the  Jackson  &  Sharp 
plant  1  if  the  American  Car  &  Foundry  Company,  and  which  has  proved  very  pop- 
ular for  intcrurban  service.  The  interior  is  shown  in  Fig.  24.  The  finish,  as 
shown  in  the  latter  engraving,  is  very  handsome,  which  has  long  been  a  charac- 
teristic of  the  company's  work.  The  exterior  shows  a  car  with  steam  road  roof, 
Pullman  windows  and  vestibules  at  each  end.  Front  the  presence  of  a  cow-catcher 

it  will  lie  seen  that 
this  particular  car  is 
intended  to  run  in  one 
direction  only.  Inci- 
dentally it  might  be 
said  that  this  is  an  ad- 
vantage which  rail- 
road men  seem  to  be 
slow  in  appreciating, 
Those  most  advanced1 
consider  the  single- 
end  car  possesses  ma- 
terial advantages  over 
the  double-ended  car. 
The  plan  shown  in 
Tig.  25  presents  a 
nutnl>er  of  interesting 
features.  The  passen- 

FIG.  24. -interior  o\-  car  SHOWN  in  fig.  »j  gcr  compartment  has 
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the  usual  walk-over  scats,  with  two  stationary  comer 
scats.  In  the  smoking  compartment  there  are  (our  sta- 
tionary seats  and  four  walk-overs.  The  aisle  in  this 
compartment  is  diverted  to  one  side  of  the  center, 
and  the  entrance  is  made  through  a  passage-way  en- 
tirely separate  from  the  motorman's  cab.    The  heater  is 


arrangement  greatly  increases  the  available  space  on  the 
platform.  It  is  a  useful  adaptation  from  steam  car  prac- 
tice. The  floor  framing  is  of  a  somewhat  novel  character. 
See  Fig.  26.  There  arc  four  continuous  sills,  with  the  side- 
sills  steel-plated  and  the  plates  turned  up  against  the  end- 
sills.   In  the  place  of  intermediate  timbers  short  stringers 


rrn 


FIG. 


AND  ROOF  FRAMING  OF  CAR  SHOWN  IN  FIG.  20 


FIG.  28.-SIDE  AND  hND  ELEVATION,  FLOOR  FRAME  AND  PLAN  OF  JO  FT.  8  IN.  INTERURBAN  CAR 


placed  in  the  cab,  together  with  coal  boxes.  This  is  a 
detail  which  has  many  advantages.  In  this  particular  in- 
stance a  vertical  hand-wheel  is  used,  while  the  ordinary 
brake  handle  is  employed  on  the  rear  brake.  While  the 
platforms  are  dropped  the  depth  of  the  sills,  all  the  en- 
trances are  provided  with  vestibule  doors  at  the  outer  line 
of  the  car,  and  trap-doors,  which  arc  raised  when  the  ves- 
t'.bule  doors  are  opened  and  the  steps  are  in  use.  This 


are  introduced  on  each  side  of  the  bolster.  This  arrange- 
ment presents  a  great  contrast  to  some  of  the  designs 
which  we  have  already  given.  When  we  consider  the  fact 
that  most  electric  cars  are  run  singly  and  the  only  end- 
wise shocks  to  which  they  arc  subjected  are  those  occa- 
sioned by  handling  in  the  car  houses,  the  question  arises 
whether  any  great  amount  of  longitudinal  strength  is 
teally  necessary.    Cars  of  this  class  appear  to  stand  well 
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in  service,  and,  as  their  repairs  arc  nut  materially  different 
from  those  of  other  types,  the  only  argument  for  or  against 
them  will  have  to  ho  drawn  from  cases  of  accident.  The 
condition  of  a  car  in  case  of  derailment  at  high-speed  will 
he  the  only  argument  for  c:r  against  the  design  which  will 
have  any  value.  Certainly  the  saving  of  dead  weight  which 
is  effected  is  one  worth  the  most  serious  consideration  of 


The  vestibules  are  what  arc  sometimes  called  octagonal. 
The  arrangement  of  these  cars  is  unusual  for  the  purpose, 
Consisting  of  a  single  compartment  having  longitudinal 
seats.  This,  of  course,  gives  a  great  standing  capacity  for 
given  size.  The  plans  arc  drawn  in  great  detail,  and  the 
practical  man  will  find  them  worth  study.  The  features 
which  deserve  most  attention  arc  found  in  the  plan  of  the 
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FIG.  20-TRAIN  OF  CARS"FOR  THE  AURORA,  ELGIN  A  CHICAGO  RAILWAY 


railway  men.  In  I'ig.  2~  a  detail  of  the  side  framing  and 
posts  of  these  cars  is  given.  Front  this  it  will  be  seen  that  the 
unusually  large  windows  are  easily  disposed  of  in  the 
pocket,  which  is  closed  by  the  usual  window  caps.  One  of 
the  trivial  details,  often  a  matter  of  comfort  to  the  weary 
passenger  which  may  lie  here  mentioned,  is  the  rounding 
of  the  interior  mouldings. 


flooring  aixl  in  tin-  cros>-scctiuii.  The  sills  arc  plated  with 
angle-iron,  the  bottom  of  the  iron  coming  underneath  the 
sills.  \\  rought-tron  brackets  arc  introduced  at  numerous 
places  in  the  frame,  greatly  stiffening  the  joints.  The 
end-sill  is  plated  apparently  on  both  sides,  and  the  unusual 
feature  of  a  second  sill  just  behind  the  end-sill  is  introduced. 
There  are  but  four  continuous  sills.    The  wood  center  riPl 


FIG.  jo. — CAR  FOR  AURORA,  ELGIN  &  CHICAGO  RAILWAY 


The  Laclede  Car  t  ontpany.  of  St.  Louis,  Mo.,  has  donn 
a  large  amount  of  work  in  intcrurhau  cars,  and  one  of  its 
standard  cars  for  this  work  is  illustrated  herewith  in  Fig. 
j8.  It  presents  some  unusual  ieatures.  As  will  be  seen  it  is 
a  car  of  moderate  length,  with  street-car  hood  and  vestibule 
and  single  windows.  The  platforms  are  dropped  so  that 
the  single  step  is  brought  w  ithin  id  inches  of  the  ground. 


are  but  little  more  than  tillers  of  their  channel-iron  plating. 
It  will  also  be  noticed  that  diagonals  are  introduced.  This, 
w  ith  the  numerous  brackets,  gives  the  frame  a  great  amount 
>f  stiffness.  The  use  of  diagonals  or  their  equivalents  ha* 
always  been  insisted  upon  by  steam  railroad  men  as  very 
necessary  to  the  durability  of  a  car  bottom. 

The  car,  without  trucks,  weighs  about  24,000  lbs.,  and 
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the  total  weight,  including  truck!,  and  motors,  is,  approxi- 
mately, 40.UUU  lbs.  This,  it  will  be  seen,  fur  the  seating  ca- 
pacity is  a  very  light  coacfa,  and  the  plan  will  justify  study. 

The  Niks  Car  &  Manufacturing  Company  built  the  high- 
speed interurhan  car  shown  in  Fig.  jij  and  l-'ig  30  for  the 
Aurora,  Elgin  &  Chicago  road.  A  floor  plan  of  this  car  is 
published,  in  Connection  with  the  article,  elsewhere  in  thin 
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M.  C.  I  J.  trucks  with  steel-tired  wheels,  and  is  equipped 
uith  four  75-h|>  Westinghouse  motors.  Each  car  is  also 
provided  with  Wesnughousc  double-end  air-brakes  and  an 
air  whistle. 

The  subject  0/  open  c:.rs  for  interurhan  railways  ha> 
not  been  discussed  to  any  extent  in  this  article,  b'.it  for  com- 
pleteness, a  view  of  an  open  car  which  has  given  excellent 
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FIG.  )l  -CAR  FOR  COLUMBUS,  DELAWARE  &  MARION  RAILWAY 


issue,  on  the  Aurora,  Elgin  &  Chicago  Railway,  It  lias  a 
flattened  vestibule,  with  a  sleani  hood,  ami  from  the  (urtn 
of  the  clear-story  windows  we  judge  that  the  interior  must 
be  of  the  Empire  style  id  fini«h.  The  windows  are  oval- 
headed,  of  the  Cullman  type  and  protected  by  guard-rails. 
The  body  is  carried  rather  lower  lhan  usual,  so  that  only 
two  risers  are  necessary  to  reach  the  platform  from  the 
gfOtmd.  TWO  trolley  poles  ate  Used.  The  shape  oi  the 
vestibules'  is  novel,  and  is  intended  to  reduce  the  air  re- 
sistance. These  cars  weigh  light,  including  motors  and  all 
equipments,  J^.fn  o  lbs. 

l-'ig.  ,n  illustrates  a  very  ItamUomc  coach  recently  com 


satisfaction  on  the  Northern  Texas  Traction  Company  is 
presented  herewith.  This  car  was  also  built  bj  the  Knhl- 
man  (  ompwv.  t  hi  high--pecd  rnwW  the  ordinary  type  of 
car  with  running  boards  has  certain  objections,  and  this 
ear.  as  will  be  seen,  lias  a  center  aisle  with  end  entrances. 
It  is  designed  for  use  as  a  trail  car  only,  and  is  hauled  by 
either  an  interurhan  coach  or  a  baggage  car.  It  is  50  ft 
over  all.  with  seating  capacity  tor  fifty-five  persons.  The 
interior  finish  is  cherry  with  bird's-eye  maple  ceding  and 
Itronze  trimmings. 

An  attempt  has  not  been  made  in  this  article  to  cover 
all  of  the  !>pes  of  jiiicmrhan  cars  which  are  being  used  in 


FIG.  32  — OHEN  CAR  FOR  NORTHERN  TEXAS  TRACTION  COMPANY 


aided  by  the  (•.  C.  Kuhlman  Car  Company  tor  the  Colum- 
bus, Delaware  it  Marion  Railway.  It  is  50  ft.  over  all,  an. I 
is  divided  into  two  compartments,  a  regular  passenger  com- 
partment ami  a  smoking  compartment.  The  former  is 
fitted  with  high,  corrugated  back,  plush  seals  »vith  grab- 
handles,  while  the  scats  in  the  smoking  compartment  are  of 
cane.  The  car  is  finished  in  solid  mahogany  with  extra- 
heavy  bronze  trimmings  and  elaborate  electroliers,  and  cost 
complete  nearly  $ij.uoo.  The  seating  ca|Ktcitv  of  the  car 
is  fifty-two  passengers.    The  car  ;s  mounted  on  Peckhain 


interurhan  work,  or  even  to  describe  the  products  of  all  the 
prominent  car-building  companies  in  the  country.  .Some 
of  these  buiM*  rs  are  represented  in  the  article  011  the  rolling 
stock  in  Detroit,  published  elsewhere,  and  there  a  number  in 
the  East,  like  the  Lacunia  Car  Company,  Jones  and  others, 
whose  work  is  familiar  to  our  readers  through  published 
articles  in  these  page-.  It  might  further  be  said  that  all 
the  designs  which  are  illustrated  herewith  are  mounted 
upon  M.  C.  I!,  standard,  equalized,  swing-beam  trucks,  or 
u|hiii  some  modified  form  of  it. 
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THE  BOSTON  &  WORCESTER  STREET  RAILWAY 


MASSACHUSETTS  ha*  been  the  home  of  the  elec- 
tric railway  from  the  early  days  of  its  inception. 
Pioneer  work  of  the  most  advanced  and  daring 
character,  which  has  since  contributed  largely  to  the  stand- 
ards of  practice  in  other  States,  was  done  in  the  "I  >ld  Bay 
State"  in  the  strenuous  years  of  cosily  experiment  which 
iaid  the  foundations  of  the  mighty  street  railway  industry 
of  to-day.  Few,  if  any.  States  can  boast  more  splendidly 
equipped  and  finely  operated  local  systems  than  the  world- 
famous  "West  End."  of  lioston,  now  the  "Boston  Ele- 
vated." or  the  "Worcester  Consolidated,"  with  its  far  radi- 
ating branches  into  the  country  round  about  the  "Heart  of 
the  Commonwealth."  Added  to  these  the  lines  of  the 
Massachusetts  Electric  Companies,  the  Boston  and  Subur- 
ban Street  Railway  Company  and  those  of  Springfield,  on 
the  west  center,  gridiron  the  eastern  and  central  portions  of 
Massachusetts  with  a  network  of  tracks,  which  goes  far 
toward  completing  the  total  of  2300,  miles  of  track  owned  at 
the  beginning  « if  1902.  constituting  a  remarkably  well- 
served  territory  as  regards  local  traffic.  L'p  to  the  present 
time  the  development  of  the  Massachusetts  electric  rail- 
ways has  been  chiefly  from  city  to  town,  and  from  town  to 
town.  The  strictly  high-speed  interurban  railway  has  ob- 
tained its  growth  chiefly  in  the  middle  or  eastern  portions 
of  the  West,  notably  in  t  >hio.  Indiana,  Illinois  and  Michi- 
gan.   Gradually  the  North  Atlantic  Stales  are  coming  to 


POWER  STATION  AT  SOUTH  WMMINOHAM 


realize  the  need  of  more  rapid  transit  between  urban  cen 
tcrs  of  population,  and  particularly  is  this  true  in  Massa- 
chusetts, where  the  entire  eastern  half  of  the  State  pours 
an  enormous  daily  traffic  into  Boston,  which  is  constantly 
becoming  more  visibly  influential  in  the  remotest  cornets 
of  the  State,  and  still  further  securing  its  strategic  position 
as  the  financial,  commercial  and  transportation  headquar- 
ters of  New  England. 

About  40  miles  west  of  Boston,  by  nir  line,  lies  the  city 


of  Worcester,  with  a  population  in  1000  of  nearly  120,000. 
noted  as  a  manufacturing,  educational  and  railroad  center, 
and.  strictly  speaking,  just  without  the  true  suburban  limit, 
l-'or  about  five  years  it  has  been  possible  to  travel  from 
Worcester  to  Boston  by  trolley  cars,  over  a  somewhat  cir- 
cuitous route  about  50  miles  long,  the  time  required  being 
in  the  vicinity  of  five  hours.  Some  six  changes  of  cars 
were  required,  but  the  fare  of  55  cents  against  $1.  as 
charged  by  the  Boston  &  Albany  Railroad,  the  steam  line 
serving  the  two  cities,  frequently  offset  in  the  minds  of 
pleasure-seekers  the  run  of  a  single  honr  mi  the  steam  road. 


BRIDGE  AT  NEWTON 


and  created  a  perceptible  traffic  in  the  excursion  line  over 
the  route,  which  offered  a  pleasant  ride  through  some  oi 
the  most  beautiful  suburbs  of  Boston,  via  either  Chestnut 
Mill  reservoir  or  Newton,  through  Auburndalc,  Wellesley. 
Xatick,  South  Eramingham.  Eramingham  Center.  Marl- 
boro and  Shrewsbury  to  Worcester. 

The  need  of  a  direct  line  between  the  two  cities  had  long 
been  felt,  however,  so  that  in  n>oi  the  Boston  &  Worcester 
Street  Railway  Company  was  incorporated. its  object  being 
to  build  and  operate  a  high-speed  through  electric  line  be- 
tween tcrminii.  covering  the  distance  of  40  miles  in  about 
two  hours,  on  a  fare  of  35  cents.  At  the  same  time  it  was 
proposed  to  provide  rapid  transit  from  the  suburban  towns 
along  the  line  into  the  heart  of  Boston,  over  a  reserved  or 
private  right  of  way  in  the  outer  districts.  Construction 
was  begun  in  November,  toot,  and  it  is  expected  that  the 
first  portion  of  the  line,  or  that  between  Boston  and  Erain- 
ingharn,  will  be  in  operation  Nov.  1,  1002.  while  the  line 
from  Franiingham  to  Worcester  will  be  opened  for  traffic 
probably  in  the  early  part  of  the  spring  of  IQ03. 

The  Boston  &  Worecsier  Company  will  take  a  pas- 
senger at  Park  Street  Suhway  Station,  Boston,  coining 
from  any  point  on  the  immense  surface  and  elevated  svs- 
tem  of  the  Ronton  Elevated  Railway  Company,  and  for  35 
rents  carry  him  40  miles  west  over  an  air  line  route  to 
Worcester,  there  transferring  him  free  of  extra  charge  to 
any  car  line  of  the  Worcester  Consolidated  Street  Railway 
Companv's  large  system.  A  ride  of  from  50  to  60  miles  for 
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35  cents  is  thus  possible  in  the  plans  of  the  new  company 
with  its  connections,  a  large  part  o(  which  is  at  high  speed 
on  private  right  of  way.  The  cars  of  the  Boston  &  Wor- 
cester on  leaving  the  subway  at  Park  Street  will  run  up 
the  Public  Garden  incline,  going  thence  to  Columbus 
Avenue,  up  Massachusetts  Avenue  to  Huntington  Avenue, 
and  thence  to  Brookline  Village,  over  the  tracks  of  the 
Boston  Elevated  Railway  Company,  out  Boylston  Street, 
Brookline,  to  the  end  of  the  present  line  of  Chestnut  Hill 
cars,  near  Holyhood  Cemetery.  At  this  point  the  Boston 
&  Worcester  Company's  own  tracks  begin,  and  run 
through  to  Framingham,  over  a  superb  boulevard  road, 
the  tracks  being  laid  on  ties  in  about  1  ft.  of  ballast  in  the 
middle  of  a  reserved  grass  plot  right  of  way  at  least  50  ft. 
wide.  The  line  upon  leaving  Brookline  passes  through 
N'ewton,  then  along  the  old  Worcester  turnpike  to  Welles- 
Icy  Hills.  At  Xewton  Highlands  connections  are  made  for 
N'orumbega  Park  and  Waltham.  and  at  Wcllcsley  Hills  for 
Welle* ky  Center  and  N'ewton  Lower  Falls.  Crossing  the 
Boston  &  Albany  division  of  the  N'ew  York  Central  & 
Hudson  River  Railroad  at  Wellesley  Hills,  the  line  passes 
^ii  to  Xatick.  with  a  branch  projected  to  the  center  of  that 
town,  then  to  Framingham,  with  connection  for  South 
Framingham,  Saxonville  and  Marlboro  to  Hudson.  At 
Felchville  cars  connect  for  Xatick  Center  and  Wayland. 
From  I'Vamingham  the  line  runs  largely  over  a  private 
right  of  way.  through  Southboro,  Wcstboro,  Xorthboro 
and  Shrewsbury  to  the  tracks  of  the  Worcester  Consoli- 
dated Street  Railway  Company,  at  Lake  yuinsigamond. 
Worcester,  a  noted  pleasure  resort  about  two  miles  east- 
ward from  that  city.  The  Worcester  Consolidated  then 
takes  the  cars  itttO  the  center  of  that  city,  to  cither  the  City 
Hall  or  Lincoln  Square,  the  latter  being  the  terminus  of 
the  system.  At  all  terminals  and  connecting  points  trans- 
lers  will  be  exchanged.  The  population  served  by  the  road 
is  very  large.  The  Boston  Elevated  system  now  serves 
about  !. 000.000  people,  ami  the  free  transfer  at  Park  Street 
Subway  to  the  Boston  &  Worcester  cars  at  once  throws 
open  the  new  line  to  this  vast  connecting  territory.  Ac- 
cording to  the  census  of  lyoo  the  population  along  the 
main  line  route  of  the  Boston  &  Worcester  is.  as  show  n  in 
the  following  table: 

Brookline   

Newton    .M.Ji87 

Wellesley    5,07* 

Natick   

FraminRhani    11.302 

Southhoro    1,0.21 

Westhoro   5400 

Northhoro   2.K14 

Shrewsbury    I,6j6 

total    <»>.n? 

On  the  Marlboro-Htidson  branch  the  |>opulation  of 
Marllroro  is  13.6a;,  and  Hudson  5454,  making,  exclusive 
of  Boston,  with  Worcester's  1 18.421  added,  a  total  of  227,- 
979-  Deducting  Brookline  and  Xewton  from  the  suburban 
territory  already  covered  in  the  table,  and  adding  800,000 
for  passengers  for  or  from  Boston  and  its  suburbs  in  touch 
with  the  new  line,  a  conservative  estimate  is  1.000,000  as 
the  population  availably  contiguous  to  the  Boston  &  Wor- 
<  ester,  of  which  about  700.000  are  situated  either  directly 
along  the  line  or  inhabit  the  terminal  cities. 


The  fares  to  be  charged  from  any  point  on  the  Boston 


Via  D.  &  A.  R.  R. 


F.lcvatcd  system  are  as  follows: 

Electric 

?iHaant 

$  «3 

.30 

-.  .IS 

4P 

Boston  to  Kramingham  . . 

.20 

•55 

Boston  to  S.  Framingham 

.30 

■50 

5« 

..  .as 

65 

Boston  t«i  Wcstboro  

..  .25 

.72 

. . .  .jo 

53 

Boston  to  N'orllibnro 

-.10 

«S 

Boston  to  Shrewsbury  . . 

-.  .10 

Boslon  to  Worcester  .... 

too 

N-  V  ,  N.  H,  &  H. 


B.  &  M. 

X.Y.N.  II  &  H 
No  R.  R 


PRIVATE  RIGHT  OF  WAY,  50  FT  WIDE,  NEAR  SHREWSBURY,  MASS 

It  is  planned  to  terminate  the  route  of  the  company's 
large  cars  at  Park  Square,  Boston.  Ten  other  surface 
electric  lines  are  crossed  in  the  route  to  Worcester. 

From  Brookline  to  Framingham  the  line  is  doubted 
tracked.  Rails  are  mostly  60-ft.  lengths.  75-lb.  T  section. 
American  Society  of  Civil  Engineers'  Standard,  double- 
bonded,  and  spiked  to  chestnut  and  white  oak  ties,  6  ins.  x 
(>  ins.  x  7  ft.,  if  hewn,  and  6  ins.  x  7  ins.  x  7  ft.  if  sawn,  and 
laid  2640  per  mile.  Supporting  brackets  are  used  on 
curves.  Weber  joints  with  four  bolts  per  joint  are  em- 
ployed, and  spikes  are  two  per  tie,  5}  ins.  over  all. 

The  track  rails  are  of  the  Pennsylvania  Steel  Company's 
section  XTo.  214.  drilled  3  15-16  ins.,  and  5  ins.  for  24-in. 
Weber  joints,  and  with  two  holes  27-32  ins.  in  diameter, 
2J  ins.  and  6J  ins  from  end  of  each  rail  for  bending.  The 
bonds  used  are  the  American  Steel  &  Wire  Company's 
figure  8,  0000  Crown  bonds,  two  at  each  joint  and  one  on 
each  side  of  the  rail.  These  arc  applied  by  first  reaming 
hole  by  tapered  tool  steel  reamers  in  a  Bellows  Falls  drill- 
ing machine,  then  placing  terminal  in  hole,  driving  steel 
ta|H.-r  punch  entirely  through  the  terminal  of  the  bond, 
then  hammering  the  steel  pin  home  with  a  machine  ham- 
mer. Tracks  are  cross-lninded  every  500  ft.  with  0000 
cross  bonds,  and  are  laid  with  broken  joints,  with  J-in. 
clearance  between  the  end?  of  the  rails.  The  ballasting  was 
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done  by  using  a  train  consisting  of  standard  gage  slr.im 

railroad  (tamp  cars,  holding  y  \  cubic  yards,  and  a  standard 
gage  railroad  locomotive,  excavation  Irani  pits  being  done 
ny  Meant  shovel. 

(trade  crossings  art-  being  abolished  wherever  it  is  pns- 
>>( ilc  to  do  so  without  prohibitive  expense. 

The  trolley  wire  is  \o.  000  B.  tk  S.  Pig.  8.  hard  drawn 
copper,  with  bracket  suspension  from  center  poles,  X" 
third  rail  will  lie  used  on  the  line.  The  trolley  and  feeder 
poles  are  of  liard  pine,  and  40  ft.  high,  except  in  the  .New- 
ton*, where  50-ft.  pole*  are  used.  These  poll s  are  set  alx OH 


tern,  type  "J.  (».."  of  emerald  glass,  mounted  on  lA-in. 
locust  pins.  These  insulators  are  about  6|  ins.  in  extreme 
diameter,  and  are  specially  designed  to  carry  a  working 
voltage  of  about  .55,000,  if  necessary.  Each  insulator 
weighs  2\  lbs.,  and  is  guaranteed  to  operate  satisfactorily 
at  considerably  over  the  line  voltage. 

The  power  supply  of  the  road  is  to  be  derived  from  a 
large  power  station,  located  in  Framingham,  which  has 
sullicient  extending  capacity  ultimately  to  provide  all  the 
power  required  by  all  the  cars  operating  between  Ronton 
btld  Worcester.    It  is  probable  that  -cveral  other  lines  than 


HKAAIINOHAW  HOU.b\  ARI>,  LOOKING  TOWARD  IIOSTOX,  WITH  20-FT-  CARRIAGE  W  AV  AT  ONI:  Sll)l- 


<•  ft.  in  the  ground,  in  concrete  foundations,  and  present  a 
very  solid  appearance.  The  poles  are  about  >j  [  ins.  square 
at  the  top,  and  15  ins.  square  at  the  top  of  the  Concrete 
foundations,  while  the  butt  ends  are  about  16  ins.  square. 

All  poles  are  tilted  with  Steps,  staggered  on  each  side,  so 
that  no  climbing  irons  w\\)  be  necessary  w  hen  linemen  are 
well  above  ground.  The  brackets  are  ot  high  carbon  extra 
heavy  steel  tubing,  and  the  feeder  cross  arms  are  drilled 
for  four  pins.  1 1  uis.  in  diameter,  the  bole  edges  covering 
3'  ins.  and  lol  ins.  from  the  ends  respectively  on  each  side. 
The  poles  were  furnished  by  Geo.  McQucstrn  &  Co.,  oi 
lloston.  and  the  brackets  and  transmission  insulators  by 
Percy  Hodges,  of  Host  on. 

i  '11  tlu  targe  Vewton  poles  centers  of  cross  arms  are 
placed  .'wins  above  the  brackets;  and  two  JU  in.  braces  ate 
used.  I  lie  cross  amis  are  ins.  x  4 .J  ins.  x  (1  ft.  long. 
'1  he  lranstiii*-:«  .11  iii-ulnliirs  are  of  t ",  S  Know  It  s'  new  pa!  - 


those  directly  related  to  the  I'.ostou  &  Worcester  will  be 
thus  supplied  with  power  in  the  near  future.  Sub-stations 
arc  located  at  Westburo.  Marlhorband  \\  ellesley  Hills. 

Current  is  generated  in  the  Framingham  power  station 
at  13,300  volts,  and  transmitted  as  follows:  <  >ne  3-phasc 
circuit  oi  Xo.  i  copper,  11.63  miles  to  Westboro.  sub- 
station \o.  1;  one  3-phase  circuit  of  No.  >  copper,  8..'3 
miles,  to  Marlboro,  sub-station  Xo.  3;  one  3-phase  circuit 
of  \o,  1,100,  00b  miles,  to  Wcllcsley  Hills,  sub-station  No. 
j.  It  is  also  probable  that  the  Wahhani  Street  Railway, 
and  possibly  some  of  the  lines  of  the  Boston  &  Suburban 
Street  Railway  C  ompany  will  be  supplied  with  power  gen- 
erated at  Framingham,  so  that  a  single  3-phase  line  of  No. 
J  c«ipper.  -  53  miles  long,  will  be  run  from  the  Wcllcite? 
Hills  sub-station  to  sub  station  Xo.  4.  so-called,  at  Wal- 
ibaui. 

Tlie  low  potential  distribution  is  entirely  made  up  oi 
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Xo.  0000  B.  &  S.  copper  cable.  From  the  power  Station 
in  Framingham  to  the  Wcstboro  sub-station  runs  a  feeder 
11.63  n^'es  long,  supplemented  near  VVestboro  by  4  miles 
of  No.  0000  in  parallel  with  it.  'Hiere  is  also  a  line  8.53 
miles  long  from  the  Framingham  power  house  to  the 
Marlboro  sub-station,  with  an  additional  4  miles  of  Xo. 
(xxX)  feeder  extending  to  Hudson. 

From  W'estboro  sub-station  to  I^ake  Ouinsigamond, 
Worcester,  runs  a  similar  feeder.  5.81  mile*  long,  and  this 
is  supplemented  by  3.5  miles  of  Xo.  oocx)  feeder  running 
west  from  Northboro  in  parallel  with  the  first.  From 
Framingham  to  Xatick  reus  2.5  miles  of  feeder,  with  an- 


il 185  ft.  high,  with  a  core  of  8  ft.  in  diameter  through  its 
entire  height. 

The  station  building  is  a  handsome  structure  of  red  brick 
with  granite  trimmings,  measuring  122  ft.  8  ins.  long,  by 
106  ft.  o  ins.  wide,  and  divided  by  one  main  wall  into  an 
engine  room  and  basement  and  a  boiler  room.  The  former 
is  a  high,  well-lighted  and  ventilated  room  with  a  base- 
ment, which  is  in  reality  the  first  story,  being  on  the  level  of 
the  yard  outside.  The  distance  from  floor  to  floor  is  12  ft., 
and  in  this  basement  arc  located  the  heaters,  condensers 
and  all  large  piping  connecting  the  engines  w  ith  the  boiler 
room  piping,  as  well  as  the  air  chambers  under  the  trans- 


SYSTEM  OF  POWER  DISTRIBUTION 


other  line,  <>.i)f>  miles  long,  to  the  Wellesley  Hills  sub- 
station. A  feeder,  7.53  miles  long,  runs  from  the  latter  sub- 
station to  the  Waltham  sub-station,  which  is  operated  by 
the  Waltham  street  railway  system.  East  of  Wellesley 
Hills  a  feeder,  4.55  miles  long,  runs  from  the  sub-station 
toward  Brookline, 

The  Framingham  power  station  is  located  on  the  banks 
of  the  Sudbury  River,  where  a  Sufficient  supply  of  good 
water  for  feeding  boilers  and  condensers  is  available,  and 
an  auxiliary  supply  will  also  be  obtained  from  the  town 
water  service  mains.  The  location  of  the  station  is  nearly 
central  with  the  line  of  the  railway  between  Boston  and 
Worcester.  The  plant  is  connected  with  the  New  York, 
Mew  Haven  &  Hartford  Railroad  by  a  spur  track  leading 
into  the  property,  which  will  enable  quick  and  easy  de- 
liveries of  coal  to  a  bin  situated  directly  behind  the  boiler 
room,  and  arranged  to  feed,  by  gravity,  directly  in  front  of 
the  boiler  room  doors.  The  bin  capacity  w  ill  probably  be 
about  1000  tons.  The  power  station  stack  is  of  brick,  and 


formers,  the  toilets,  men's  room,  etc.  In  this  connection  it 
might  be  mentioned  that  no  piping  will  be  seen  in  the 
engine  room  above  its  floor  line.  Stairs  provided  with 
"Universal"  tread  connect  the  basement  with  the  engine 
room  floor,  and  an  open  well  in  the  rear  of  the  engines 
gives  a  view  of  the  air  pumps  and  condensers.  Heaters 
were  furnished  by  the  Whitlock  Coil  &  Pipe  Company,  of 
Xew  Haven,  Conn.,  and  condensers  by  the  International 
Steam  Pump  Company.  Extra  heavy  piping  is  employed 
throughout,  and  no  duplicate  piping  was  installed. 

In  the  boiler  room  the  main  features  are  its  excellent 
ventilation  and  lighting  and  general  accessibility.  The 
boilers  arc  of  the  horizontal  style,  furnished  through 
Thayer  &  Co.,  Boston,  and  made  by  Aultman  &  Taylor 
Company.  These  will  lie  500  hp,  in  one  battery,  and  1000 
hp  in  the  second,  with  space  for  1000  hp  additional  as  soon 
as  the  requirements  of  the  service  demand  it.  Hand  firing 
is  to  be  employed.  A  Green  economizer  is  installed,  and 
the  usual  complement  of  pumps  and  heaters  is  to  be  found 
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here.  The  Green  economizer  is  situated  between  the  pres- 
ent boilers  and  the  space  for  the  future  installation,  and  the 
main  smoke  flues  from  the  boilers  are  arranged  to  pass  the 
hot  gases  through  the  economizer  by  a  system  of  dampers, 
or  by  a  separate  by-pass  into  the  chimney.  The  stack  is 
capped  with  a  sectional  cast-iron  covering  and  provided 
with  a  ladder  and  lightning  rods.  The  section  of  the  first 
35  ft.  is  square  capped,  with  a  granite  belt,  and  for  the  re- 
maining 155  ft.  it  is  round,  tapering  with  graceful  lines  to  a 
slightly  spreading  top.    Solid  red  brick  were  used  in  the 


It 


no  engine  fly-wheel  is  required,  the  revolving  field  being 
made  of  sufficient  diameter  and  weight  to  give  all  the  fly- 
wheel effect  required.  In  other  words  the  generator  is 
built  on  the  fly-wheel  instead  of  beside  it.  This  docs  away 
with  one  hub  and  set  of  spokes,  and  makes  a  simpler, 
neater  looking  unit.  The  fly-wheel  cfTcct  of  the  re- 
volving field  is  81.700  lbs.,  at  a  radius  of  5.42  ft.  The 
other  unit  is  a  similar  Rice-Sargent  engine,  cylinders  20 
ins.  x  40  ins  x  42  ins.,  rated  front  800  hp  to  1500  hp, accord- 
ing to  cut-off,  and  operating  at  107  r.  p.  m..  direct-con- 


GENERAL  PLAN  OF  PIPING  IN  POWER  STATION  OI:  BOSTON  &  WORCESTER  RAILWAY  AT  SOUTH  FRAM  INGHAM* 


walls,  and  the  outer  wall  is  separated  from  the  inner  core 
by  an  air  space  for  its  entire  height.  The  coal  bunkers  are 
at  the  base  of  the  stack. 

The  main  generating  units  in  the  engine  room  at  present 
arc  two  in  number.  ( me  of  these  is  a  Rice-Sargent  hori- 
zontal cross-compound  condensing  engine,  cylinders  24 
ins.  x  48  ins.  x  48  ins.,  rated  from  1500  hp  to  2500  hp,  ac- 
cording to  cut-off,  operating  at  150  lbs.  steam  pressure,  and 
direct-connected  to  a  General  Electric  1000-kw  28-pole 
"A  T  IV  3-phasc  12,200-volt  alternator,  of  the  fly-wheel 
type,  revolving  at  107  r.  p.  m.  With  this  type  of  generator 


nected  lo  a  General  Electric  "A  T  L?"  28-polc,  500-kw, 
13.200-volt,  revolving  field  alternator,  with  a  fly-wheel  ef- 
fect of  50,000  lbs  at  4.4  ft.  radius.  The  regulation  of  these 
engines  will  be  by  a  high-speed  governor  in  connection 
with  an  approved  form  of  Corliss  valve  gearing.  The  gov- 
ernors will  be  capable  of  controlling  the  speed  so  that  at  full 
load  it  will  not  vary  from  that  at  no  load  by  more  than  1 
per  cent,  and  the  instantaneous  variation  of  speed,  under 
any  conditions  of  loading  will  not  exceed  3  per  cent,  the 
instantaneous  variation  in  this  case  meaning  the  maximum 
departure  of  the  speed  of  the  engines  from  the  speed  at 
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which  they  were  operating  when  the  load  was  changed. 
The  governor  will  be  adjustable  while  running,  so  that  the 
speed  of  a  generator  without  load  may  he  made  to  corre- 
spond to  that  of  the  other,  carrying  a  full  or  partial  load, 
so  that  one  or  the  other  may  he  paralleled  and  thrown  out 
of  service  at  will.  Ample  space  is  provided  for  the  installs 
tion  of  a  larger  engine  in  the  future.  In  the  engine  room 
are  also  two  steam-driven  exciter  sets,  each  consisting  of 
a  General  Electric  M.  P.,  6-polc,  35-kw,  ,v'5  r.  p.  m.. 
i.'5-volt  direct-current  generator,  direct-connected  to  a 
General  Electric  single-cylinder  marine-type  engine. 
There  is  also  a  motor-driven  exciter  of  General  Electric 


arches  with  4  ins.  of  concrete  covered  with  1  in.  of  Portland 
cement,  make  up  the  construction  of  the  floor.  The  first 
6  ft.  of  the  engine  room  walls  arc  of  white  enamelled  brick, 
with  dado  above,  and  the  remaining  wall  is  to  be  treated 
with  cold  water  paint. 

The  chief  engineer's  offices  are  located  at  one  end  of  the 
room,  and  so  arranged  that  visitors  to  the  station  will  enter 
only  through  a  door  leading  into  the  basement  and  by  a 
>taircase  leading  into  these  offices. 

The  entire  system  of  steam  and  water  piping  has  been 
developed  with  the  greatest  care  for  the  service  required  in 
the  operation  of  the  station  Extra  heavy  valves  and  fitting's 
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work,  consisting  of  a  4-pole,  50-kw,  750  r.  p.  in..  125-Volt 
(lirect-cnrrenl  generator,  direct-connected  to  and  mounted 
on  a  common  base,  with  a  4-pole,  75-hp.  750  r.  p.  m  .  350- 
volt  form  "K"  induction  motor. 

A  traveling  crane  of  25  tons  rated  capacity  sweeps  the 
entire  engine  room  floor,  resting  on  a  steel  track,  supported 
directly  upon  steel  columns,  which  pass  vertically  to  the 
basement  floor  level.  This  crane  was  furnished  by  the 
Whiting  Foundry  &  Machine  Company,  of  Harvey,  111.  It 
was  necessary  to  excavate  to  a  depth  of  12  ft.  below  the 
basement  floor  level  in  order  to  provide  suitable  founda- 
tions for  the  building  and  its  heavy  machinery.  The 
foundations  were  all  built  of  Portland  cement  concrete 

The  frame  of  the  building  is  especially  heavy  in  steel,  all 
roof  trusses  and  the  frame  of  the  engine  room  floor  being 
of  steel  construction.  About  150  tons  were  u«ed  in  this 
work,  furnished  by  the  American  Bridge  Company.  Prick- 


are  used  where  live  steam  is  carried.  The  I  lolly  system  of 
gravity  drip  is  used  to  return  all  drip  water  to  the  boilers. 
The  feed  water  can  be  sent  through  or  around  each  of  the 
economizers  or  direct  from  the  pumps  to  the  boilers. 
The  exhaust  from  the  engines  is  arranged  with  a 
by  pass  around  the  main  heaters,  so  that  they  can  be 
immediately  removed,  if  required,  without  shutting  down 
any  part  of  the  main  operating  system.  Deanc  and 
Knowlea  condensers  of  ample  capacity  take  their  injection 
water  from  the  Sudbury  River,  by  means  of  a  well  con- 
nected with  the  latter  by  a  canal,  provided  with  a  screen 
and  gate  at  its  mouth. 

The  steam  mains  arc  lf>  ins.  in  diameter,  and  are  located 
at  the  rear  of  the  boilers,  ami  rest  upon  heavy  adjustable 
roller  brackets,  about  3  ft.  above  the  floor,  making  the 
large  valves  especially  accessible.  A  6-in.  auxiliary  main 
over  this  one  supplies  steam  for  all  pumps,  etc.   All  leads 
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from  the  boilers  are  of  mild  steel,  carefully  jointed  with 
long-turn  bends  wherever  |>ossible.  All  gate  valves  are 
the  Chapman  Valve  Manufacturing  C  ompany's  make,  and 
gloln.-  valves  are  <>f  Only  make.    Cochrane  separators  are 
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arresters,  and  nine  Q.  B.  lightning  arrester  switches  con- 
nected in  the  transmission  lines  as  they  begin  in  the  station. 

Kach  of  the  outgoing  transmission  lines  is  equipped  with 
a  motor-driven  "Komi  11"  oil  switch,  of  the  type  used  111 
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placed  in  the  lead  pipes  to  each  engine.  The  station  is 
provided  with  an  ample  oiling  and  compressed  air  system, 
with  fire  hose.  The  contractors  for  the  building  were  J.  W. 
Bishop  &  Co.,  of  Worcester.  The  power  plant  and  sub- 
stations, w  ith  car  houses,  were  designee!  and  built  under  the 
superintendence  of  Engineer  E.  II.  Kitfield,  of  53  State 
Street,  lioston.  O.  O.  Rice  representing  him  on  the  con- 
struction work. 

Current  in  the  power  station  is  reduced  from  13.200  volts 
to  370  volts  for  local  railway  direct-current  distribution,  at 
600  volts,  through  25 -cycle  n  itary  converters.  This  is  done 
by  six  100-kw  air-cooled  step-down  (ieneral  Electric  trans 
formers.  There  arc  two  37.5-kw  air-cooled  reactive  coils 
in  connection  with  these,  and  two  blower  sets,  each  con- 
sisting of  a  50-in.  fan,  direct-connected  to  an  M  P.  4-pole, 
[-lew,  400  r.  p.  m.,  600- volt  direct-current  motor,  with 
automatic  release  starting  rheostat,  main  motor  switch  and 
magnetic  cut  out.  There  is  also  a  single  75-kw.  3-phasc 
<  il-cooled  step-down  transformer  in  the  station,  for  the 
supply  of  the  induction  motor  driving  the  exciter.  Two  3- 
phase.  6- pole.  250-kw,  500  r.  p.  m.,  600-volt,  25-cveIe  rotary 
converters  transform  the  alternating  current  at  370  volts  to 
direct-current,  and  feed  it  to  the  trolley  through  the  switch- 
board, the  direct-current  to  alternating  current  ratio  being 
I.62. 

The  switchboard  is  of  General  Electric  make,  and  con- 
tains nineteen  panels,  viz.:  One  500-kw.  13,200-volt  gen 
erator  panel,  one  tooo-kw  generator  panel,  two  35-lrw  125- 
volt  exciter  panels,  one  50-kw  exciter  panel,  one  125- 
kw  exciter  feeder  panel,  one  75-kw.  3-phase  induction  mo- 
tor panel,  three  13,200-volt  outgoing  line  panels,  two  250- 
kw  alternating  current  rotary  converter  panels,  two  250-kw 
direct-current  rotary  converter  600-volt  panels,  two  1200- 
STtlp,  form  "A"  feeder  panels,  two  600-volt  direct-current 
blower  motor  panels.  There  are  nine  13,200-volt  lightning 


the  large  Manhattan  and  other  stations  in  New  York  City, 
in  order  to  make  it  possible  to  break  a  line-short  circuit 
without  failure,  even  if  the  capacity  of  the  station  increases 
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several  hundred  per  cent.  The  other  switches  are  of  a 
smaller  breaking  capacity  arid  hand  operated.  All  but  the 
generator  switches  are  fitted  with  instantaneous  overload 
relays,  making  the  switches  serve  as  automatic  circuit 
breakers,  doing  away  with  the  use  of  fuses  in  the  high-ten- 
sion circuits. 

The  cables  running  from  the  switchboard  are  easily 
accessible,  and  the  part  of  the  building  over  the  switch- 
board and  its  connections  is  in  the  form  of  a  tower,  into  the 
top  of  which  all  feeder  cables,  etc..  arc  brought  and 
anchored  to  a  cage  before  connecting  with  the  main  switch- 
bi  tard. 

The  power  station  is  one  of  the  largest  planned  in  Xew 
England. 

Combined  car  houses  and  sub  stations  are  being  built  at 
Westboro.  Wellcslev  Hills  and  Wallbani,  and  in  addition 
the  present  street  railway  power  station  in  Marlboro  will 
be  converted  into  a  sub-Station.  These  buildings  are  sub- 
stantially built  of  red  brick  with  steel  trusses,  furnished  by 
Milliken  Pros.,  of  Xew  York,  and  composition  roofs. 
Ample  pits  for  the  cleaning,  inspection  and  minor  repairs 
of  trucks  and  motors  are  provided,  with  wash  basins  for 
cleaning  crews,  repair  shops,  offices  for  superintendent, 
assistants,  conductors  and  motormen's  room,  stock  and 
boiler  room.  The  buildings  w  ill  be  heated  direct  by  steam. 


400KW  ROTARY  CON\r:RTKR 


The  Westboro  car  house  has  five  tracks  and  two  pits,  about 
i2S  ft  long  each,  with  two  smaller  pits,  37  ft.  long  each. 
The  generating,  or  rattier  the  rotary  room,  of  this  sub- 
station is  27  it.  x  56  it.  The  sand  pit  is  about  22  ft.  long. 

The  electrical  equipment  <>f  the  Westboro  and  Marlboro 
sub-stations  is  the  same  in  each  case.  After  the  high 
potential  current  of  the  transmission  line  has  been  brought 
into  the  sub-station  building,  it  is  reduced  to  370  volts  by 
six  air-cooled  General  Electric  25-cyclc,  loO-kw  step-down 
transformers,  supplied  with  two  37.5-kw  air-cooled  reactive 
coils.  There  are  two  blower  sets,  each  composed  of  a 
50-in.  fan,  direct-connected  to  a  General  Electric  M. 
P.  4-polc,  i-kw,  4 no  r.  p.  in..  600-volt  motor,  operated  off 
the  direct-current  bus-bars  of  the  suh-siation.  with  auto- 
matic release-starling  rheostat.  Each  sub  station  has  two 
General  Electric  230  kw  rotary  converters,  6  poles,  re- 
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volving  at  a  speed  of  500  r.  p.  m.,  and  giving  direct-current 
at  600  volts,  to  be  fed  to  the  trolley  lines,  as  in  the  Fram- 
ingham  station. 

The  sub-station  switchboards  are  composed  in  these  two 
cases  oi  eight  panels  each.  There  are  two  1200-amp.  form 
"A"  Genera]  Eletric  feeder  panels,  two  600-volt  direct- 


400-KW  ROTARY  CONVERTER,  SHOWINO  IRAME  SWITCH 


connected  blower  motor  panels,  two  300-kw  alternating 
current  rotary  panels,  and  two  3ookw,  600-volt  direct- 
current  rotary  panels.  Great  care  was  taken  in  all  switch- 
boards to  separate  sufficiently  bus-bars  or  wires  at  different 
potentials.  The  material  of  the  switchboards  is  black 
enamelled  slate. 

Each  converter  is  also  equipped  with  a  triple  pok. 
double-throw  alternating  current  starting  switch,  con- 
nected in  the  low-tension  circuits  between  transformers  and 
converter,  and  so  connected  as  to  switch  the  converter  onto 
taps  in  the  transformer  windings,  b\  means  of  which  the 
converter  can  be  started  by  alternating  currents  at  low 
voltage. 

In  the  Welleslcy  Hill  sub-station  are  located  six  25- 
cvcle  General  Electric  145-kw  air-cooled  step-down  trans- 
formers, supplying  3-phase  alternating  current  at  370  volts 
to  two  General  Electric  400-kw,  600-volt  rotary  converters, 
s|K-ed  500  r.  p.  in.  There  are  two  60-kw  air-cooled  reactive 
coils,  and  the  blower  sets  are  two  in  number,  composed  of 
liuffalo  fans,  driven  by  form  K,  350-volt  induction  motors 
The  Welleslcy  Hills  switchboard  has  ten  panels  in  all. 
made  up  of  two  400-kw  alternating  current  rotary  panels, 
two  400-kw  direct-connected  rotary  panels,  two  alternating 
current  rotary  starting  panels,  two  i20o-amp.  form  A" 
feeder  panels,  and  two  350-volt  alternating  current  blower 
motor  panels.  The  usual  complement  of  lightning  ar- 
resters and  switches  is  provided. 

All  panels  are  16  ins.  wide  and  7  ft.  6  ins.  high.  The 
board  in  the  Eramingham  station  is  26  ft.  8  ins.  long. 
Panels  are  of  the  standard  thickness  of  2  ins. 

The  rolling  stock  will  be  composed  of  fifty  cars,  supplied 
by  the  Newburyport  Car  Company,  of  Xcwburyport. 
Mass.  All  closed  cars  will  be  vcstibulcd.  and  the  larger 
cars  arc  42  ft.  6  ins.  over  all.  All  cars  are  double-trucked 
and  equipped  with  General  Electric  "57"  motors,  rated  at 
50  bp  on  the  one-hour  basis  of  75  ilegs.  C.  rise  above  the 
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surrounding  air.  Each  motor  weighs  2972  lbs.,  its  end 
armature  bearing  commutator  is  62  ins.  x  2|  ins.,  pinion 
end  8}  ins.  x  3$  ins.,  and  its  armature  is  14  ins.  in  diameter. 
The  armature  cores  have  thirty-three  slots,  there  are  three 
coils  jkt  slot,  and  the  commutator  segments  are  10J  ins. 
in  diameter,  with  a  wearing  depth  of  i  in.  The  wheel 
diameter  is  33  ins.,  bringing  the  cl  earancc  of  3J  i|ls.  be- 
tween bottom  of  motor  frame  ami  top  of  rail.  There  are 
two  brushes  per  holder,  2|  ins.  x  rj  ins.  x  j  ins.  All  cars 
have  single  trolley,  and  Open  cars  have  special  rattan  scats, 
supplied  by  the  Haywood  P.ros.  &  Wakefield  Company. 
Peckham  trucks,  of  the  type  No,  14  B3,  extra  strong,  are 
used,  with  axles  4^  ins.  in  diameter.  General  Electric 
ordinary  series  parallel  hand  control  is  used,  as  it  is  not 
planned  to  couple  up  cars  in  trains  under  the  multiple  unit 


HIGH  TENSION  FEEDER  INSULATOR 

system.  The  seating  capacity  of  the  larger  cars  is  seventy- 
five  people,  and  the  smaller  cars  seat  sixty.  These  latter 
cars  are  36  ft.  over  all.  The  cars  will  be  equipped  with 
Christenscn  air  brakes. 

Telephone  lines  will  be  run  along  the  road,  and  some 
form  of  automatic  signal  will  be  used  to  prevent  accidents. 
The  double  tracking  of  the  line  to  Eramingham  will  un- 
doubtedly be  as  convenient  in  operation  as  is  the  working 
of  similar  lines,  such  as  that  between  Albany,  N.  Y.,  and 
Schenectady,  which  is  well  known  as  a  short  high-speed 
line  of  the  same  class. 

The  beginning  of  operation  of  the  Boston  &  Worcester 
toad  is  awaited  with  much  interest  in  eastern  Massachu- 
setts. Up  to  the  present  time  the  Boston  &  Albany  Kail- 
road  has  supplied  the  only  real  rapid  transit  between  the 
two  cities.  A  few  words  about  this  road  in  its  relations  to 
the  suburban  territory  and  traffic  near  Boston  may  be  of 
interest  in  connection  with  the  prospective  opening  of  its 
electric  competitor.  It  is,  of  course,  in  the  passenger  busi- 
ness that  the  steam  road's  receipts  will  be  cut  into.  It  is 
generally  accepted  that  there  has  been  no  reduction  in  the 
steam  road's  fares  since  the  middle  of  the  last  century. 
I-ast  year  the  average  passenger  fare  per  mile  on  the  Bos- 
ton &  Albany,  including  commutation  tickets,  was  1.74 
cents,  and  the  freight  rate  per  ton  mile  averaged  .83  cents. 
The  gross  earnings  per  passenger  train  mile  were  S1.569. 
Operating  expenses  were  66  per  cent  of  gross  receipts. 
Maintenance  expenses  per  total  train  mile  were:  Roadbed, 
$  099;  renewing  rails,  $.005;  bridges,  $.009;  locomotives, 
$.078;  passenger  cars,  $.085;  freight  cars,  $.110;  wages, 


$.304;  fuel,  $.128;  total,  $0,818.  The  cost  of  repairs  per 
locomotive  for  the  year  was  $2,182.12;  per  passenger  car, 
$71 1.93,  and  per  freight  car,  $62.73.  ine  analysis  of  the 
annual  reports  of  the  Boston  &  Worcester  will  doubtless 
present  many  interesting  features  by  way  of  comparison 
with  the  Boston  &  Albany  methods  of  operation. 

While  it  is  true  that  extremely  low  commutation  rates 
are  in  force  on  the  Boston  &  Albany  between  Worcester 
and  Boston,  the  daily  fare  being  19.7  cents  each  way  for  the 
44  miles,  it  is  also  true  that  there  are  to  be  about  twice  as 
many  runs  daily  on  the  electric  road  between  the  two  cities 
as  on  the  steam  road,  with  the  added  pleasure  of  riding 
through  country  uninhabited  by  cinders,  smoke  and  soft 
coal  dust.  Then  again,  the  average  time  of  steam  trains 
between  the  two  cities  is  not  far  from  1  hour  24  minutes, 
although  several  fast  expresses  make  the  distance  easily  in 
55  RlinutCS,  It  is  probable  that  nearly  all  the  pleasure 
traffic  will  be  captured  by  the  electric  road  unless  a  radical 
change  in  the  Boston  &  Albany  policy  is  made,  until  the 
limits  of  the  Newton  circuit  loop  line  is  reached.  The  cir- 
cuit line  of  the  Boston  &  Albany  from  the  South  Station 
to  Riverside  and  return,  via  main  line  and  Brookline,  or 
vice  versa,  offers  a  most  attractive  field  for  electric  equip- 
ment, and  it  is  imjKjssible  to  state  how  large  a  proportion 
of  the  present  traffic  will  be  diverted,  but  it  is  safe  to  as- 
sume that  beyond  New  ton  Cpj>er  Falls  the  electric  compe- 
tition will  be  severely  felt.  On  the  main  line  of  the  Boston 
&  Albany,  up  to  about  5  miles  out,  the  electrics  of  the 
Boston  Elevated  have  a  large  share  of  the  suburban  busi- 
ness, and  the  Boston  &  Worcester  lies  a  little  too  far  south 
of  the  main  line  to  be  felt  seriously  on  this  side  of  the  cir- 
cuit, but  on  part  of  the  Brookline  side  of  the  circuit,  and 
westward  of  Wellesley  Hills  on  the  main  line,  the  influence 
of  the  Boston  &  Worcester  line  will  be  carefully  studied  by- 
close  observers  of  transportation  methods  and  analysis 
in  eastern  Massachusetts. 

The  operation  of  the  new  line  will  be  in  charge  of  Super- 
intendent A.  C.  Ralph,  who  is  at  present  connected  with 
the  Shaw  interests  in  Marllniro.  and  the  electrical  engineer 
will  be  M.  V.  Ayres,  formerly  with  the  General  Elec- 
tric Company  in  Schenectady.  The  construction  of  the 
entire  line  has  been  carried  forward  under  the  immediate 
supervision  of  James  F.  Shaw  &  Co.,  of  Boston,  who  are 
aI>o  similarly  interested  in  the  building  of  lines  between 
Boston  and  Providence,  Worcester  and  Hartford,  etc.  The 
board  of  directors  of  the  Boston  &  Worcester  is  composed 
of  the  following  gentlemen,  well  known  in  New  England 
street  railway  circles:  William  M.  Butler,  Boston,  presi- 
dent; George  A.  Butman,  treasurer  and  clerk;  Charles  C. 
Peirce,  of  Brookline;  J.  J.  Whipple,  Boston;  H.  Fisher 
Eldredge,  Portsmouth,  N.  H.;  P.  W.  Spraguc,  Boston; 
Albion  R.  Clapp,  Wellesley;  A.  B.  Bruce,  Lawrence;  W. 
H.  Trumbull,  Salem;  A.  E.  Childs,  Boston;  F.  C.  Hinds, 
Boston;  C.  II.  Shippcn,  Milford.  Thanks  are  due  espe- 
cially to  Messrs.  James  F.  Shaw,  Charles  C.  Peirce.  B.  D. 
Sumner  and  E.  H.  Kitfield  for  much  of  the  information  pre- 
sented in  this  article.  The  street  railway  map  of  Massachu- 
setts is  undergoing  constant  changes  in  these  times  of  com- 
bination of  interests,  and  the  changes  of  the  future  in  the 
western  suburban  territory  outside  of  Boston  are  likely  to 
be  profoundly  influenced  by  that  potent  trunk  line  in  the 
electric  rapid  transit  system— the  Boston  &  Worcester 
Street  Railway. 
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Till*!  i  >lcy  Valley  kailv.  ay,  which  wis  lately  completed 
and  put  in  operation,  connects  the  city  of  Reading 
with  Royertown,  and  is  one  of  the  most  inter- 
esting intcrurban  lines  in  Pennsylvania.   The  fact  that  it 


pass  through  the  town.  The  company  has  already  thken 
steps  to  make  this  connection  but  has  been  delayed  in  its 
work  by  the  opposition  of  rival  interests.  There  still  re- 
mains to  be  constructed  a  7-mile  link  between  Lioycrtnwn 


will  form  pari  of  the  electric  system  thai  is  intended  ulti-     and  Limerick,  indicated  by  dotted  line*  Oft  the  map.  When 
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ir.ately  to  connect  Reading  with  l'hiladelphia  lends  im- 
portance to  this  undertaking  at  once.  Another  feature  is 
the  character  of  the  construction  and  equipment,  provision 
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this  has  been  finished  it  will  join  the  <  )lcy  Valley  and  the 
Tiappe  &  Linu-rick  lines  into  one  system,  thus  making  a 
complete  trolley  line  between  Reading  and  Philadelphia. 

The  ( >lcy  Valley  road  passes  through  a  mountainous 
country,  but  it  is  built  for  high  speeds  and  is  intended  to 
carry  the  heaviest  class  of  traffic.  At  present  it  is  a  single- 
track  line  following  the  winding  course  of  the  valley  as 
closely  as  possible  to  avoid  encountering  any  stcc|>cr 
grades  than  are  absolutely  necessary.  There  are  nine 
side  turnouts  on  the  line,  which  have  been  located  so  as  to 
enable  the  operation  of  cars  at  high  speeds  and  without 
serious  delay.  At  the  Reading  end  of  the  line,  the  first  six 
sidings  encountered  are  miles  apart;  the  other  three 
are  located    miles  apart. 

The  <  Hc\  Valley  line  proper  begins  at  Careonia  Lark,  a 
pleasure  resort  about  3}  miles  from  the  center  of  the  city 
of  Reading,  but  the  Olcy  V  alley  cars  run  into  town  over 
the  lines  of  the  United  Traction  Company.  The  new 
road  passes  through  a  section  of  country  that  has  hereto- 
fore been  entirely  neglected  by  the  electric  and  steam  rail- 
way companies,  although  it  is  one  of  the  richest  and  most 
beautiful  parts  of  Herks  County,  and  has  a  very  prosperous 
class  of  farmers  and  several  good-sized  towns.  The  route 
is  traced  on  the  map    It  traverses  Kxctcr,  F.arl.  Olcy  and 


MAP  OF  OLEV  VALLEY  LINE  ENTERING  READING 

having  been  ntade  for  handling  heavy  cars  or  trains  at 
high  speeds  over  a  road  that  is  u  succession  of  curves  and 
grades.  The  transmission  system  is  also  interesting. 

At  the  present  time  there  arc 
only  two  short  gaps  which  have 
to  be  Completed  before  it  is  pos- 
sible to  make  the  entire  trip  by 
trolley  along  the  mute  indicated 
in  the  accompanying  map  of 
the  proposed  line  between  Reading 
and  Philadelphia.  One  of  these 
breaks  is  a  short  sect  inn  of 
aloiut  three  city  block*,  lsrtwccn 
the  present  terminus  oi  the  Olcy 

Valley  line,  at  the  border  of  P.oycrtown.  and  the  local  Coldbrookdalc  Townships,  and  touches  St.  Lawrence, 
tiollev  svstem,  over  the  lines  of  which  it  is  proposed  to    Jncksomvald,   Olcy    Line,    Fricdcnsburg,  Plcasantvillc. 
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Shanes  ville,  (iabelsville,  Morysvillc.  LSoyertown  and  many 
smaller  places.  Ericdciisburg.  which  is  about  half-way 
between  Carsonta  Park  ami  Boycrtown,  is  a  tliriving  vil- 
lage of  15UO  inhabitants,  while  P.oycrtown,  which  is  a  sta- 
tion on  the  Philadelphia  &  Reading  road,  has  1800  popu- 
lation. Since  the  opening  of  the  trolley  line  commercial 
travelers  visiting  this  district  generally  leave  the  steam 
trains  at  Uovertown  ami  take  the  electric  cars  for  Reading, 
flopping  at  the  villages  on  the  way.  The  (arming  terri- 
tory along  the  line  contains  about  4500  inhabitants*  and  a 
great  deal  of  local  traffic  has  been  developed  among  this 
class.  The  trolley  line  enjoys  the  exclusive  patronage  of 
this  district,  and  is  utilized  not  only  lor  passenger  service 
hut  also  ior  carrying  mail.  Provision  has  been  made  (or 
baggage  service,  one  car  having  already  been  fitted  with  a 
baggage  compartment,  ami  it  is  quite  probable,  that  freight 
and  express  will  eventually  be  added.  There  is  also  a  large 
excursion  traffic,  and  as  t'arsonia  I'ark  is  located  on  this 
line,  the  <  Hey  V  alley  cars  are  utilized  lor  handling  the 
throngs  that  flock  in  this  beautiful  recreation  ground.  This 
traffic  contributes  largely  to  the  support  of  this  system, 
and  as  there  are  numerous  other  points  along  the  line, 
which  are  very  popular  with  the  people  ol  Reading  and 
vicinity,  the  company  secures  considerable  income  from 
This  cla-s  of  business.    Many  visitors  to  these  part*  make 


TRACK  CONSTRUCTION  AND  BRIDGE  WORK 


a  special  trip  over  this  mad  to  get  a  view  of  the  majestic 
mountains  between  which  it  passes.  Entering  Reading 
over  this  road  one  involuntarily  recalls  Ilayard  Taylor's 
beautiful  word  picture  of  this  scene  in  "John  Godfrey's 
Fortunes."  On  the  right  is  Mount  Pcnn;  to  the  left  N'cvci- 
sink  Mountain.  The  glorious  landscape,  the  stately  old 
town  stretched  at  full  length  on  an  incline  plane,  rising 
from  the  Schuylkill  to  the  base  of  the  mountain;  the  river, 
winding  in  abrupt  curves;  hUff  of  superb  undulations  in 
interlinking  lines,  through  the  middle  distance;  Scull's  Hill 
boldly  detaching  itself  in  front,  and  far  to  the  north  the 
lllue  Ridge  lifting  its  dim  wall  against  the  sky  are  all  there 
to-day  as  they  were  in  the  50%  to  delight  the  eye  and 


command  the  admiration  of  every  lover  of  nature.  It  is 
not  to  be  wondered,  therefore,  that  this  beautiful  spot  at- 
tracted thousands  of  visitors  since  tin-  opening  of  the  trol- 
ley line,  which  has  made  it  readily  accessible. 

As  already  explained,  the  cars  of  this  system  enter  the 
i  ity  of  Reading  over  the  lines  of  the  United  Traction  torn- 


ROADKKD  AND  OVKRHKAI)  CONSTRUCTION 

pally.  The  starting  point  in  Reading  is  at  the  corner  of 
Filth  Street  and  Pcnn  Street,  which  is  the  center  of  the 
business  district.  The  line  extends  in  a  generally  eastern 
direction  through  the  city  and  suburbs  to  t'arsonia  Park, 
w  hich  is  ,v|  miles  from  the  starting  point  Here  the  line  of 
the  (Hey  \  alley  Railway  Company  actually  begins,  ex- 
tending ifS-J  miles  in  a  circuitous  route  through  a  very  hilly 
COUntr) .  encountering  a  number  of  sharp  curves  and  heavy 
grades.  ( >nc  of  these  curves,  which  is  of  especial  interest, 
is  illustrated  herewith.  The  cut  slums  a  horseshoe-curve 
near  Shancsville  and  a  general  view  of  the  locality.  It  will 
give  some  idea  of  the  difficulties  which  the  company  en- 
countered in  building  this  line.  There  is  another  curve  a 
few  miles  fr(,ni  this  point,  which  is  almost  an  exact  dupli- 
cate of  the  one  here  illustrated.  The  nine  sidings,  each  300 
ft.  long,  are  also  block  signal  stations,  equipped  with  the 
Ramsey  signal  system.  The  cars  run  on  a  regular 
schedule,  which  provides  for  eighteen  trips  each  way  every- 
day at  tins  season,  beginning  at  4:40  a.  m„  and  continuing 
until  1  1  :Jo  p.  m.  ( >n  special  occasions,  including  general 
holidays  ami  whenever  there  are  any  unusual  attractions 
:.t  t'arsonia  Park  or  other  points  along  the  line,  the 
schedule  is  abandoned  and  the  cars  depend  entirely  on  the 
block  signal  service.  On  Labor  Day  every  available  car 
was  pressed  into  service,  and  the  round  trip  of  45  miles  was 
made  in  2  hours  and  to  minutes,  including  all  stops. 

There  are  13.88  miles  of  straight  track  in  this  line  and 
4.87  miles  of  curves.  There  are  only  550  ft.  of  level  track 
throughout  the  entire  system.  The  heaviest  ascending  j*radc* 
going  east  are  near  Shanesville  summit,  5.8  per  cent  for  a 
distance  of  tooo  ft.,  antl  4.8  per  cent  for  a  distance  of  2600 
ft.  The  total  rise  of  the  ascending  grades  for  the  entire  line 
is  754  ft.,  covering  a  length  of  7.75  miles,  or  an  average 
ascending  grade  of  1.85  per  cent.  The  heaviest  descending 
grade  going  east  is,  leaving  the  Shaiusville  summit,  a  rate 
of  4.7  per  cent  for  a  distance  of  it  The  total  fall  of 
the  descending  grades  for  the  entire  line  is  780  ft.,  covering 
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a  length  of  10.9  miles  or  an  average  descending  grade  of 
'•35  per  Ct*nt-  The  grade  of  the  line  is  undulating,  owing 
to  the  nature  of  the  country  travcrsrd;  hence,  there  is  a 
multiplication  of  rises  and  falls  more  than  the  difference  in 
elevations  of  the  highest  ami  lowest  points  shows.  Shanes- 
villc  summit,  4  miles  west  of  Boyertown,  is  380  ft.  above 
l»oth  the  Boyertown  and  C'arsonia  Park  ends  of  the  line  by 
actual  elevation.  A  turnout  is  located  at  this  point,  and  a 
short  stop  is  usually  made  there  Id  afford  passengers  an 
opportunity  to  enjoy  a  spkmlid  view  of  the  surrounding 
country. 

The  roadbed  construction  naturally  involved  numerous 
cuts  and  a  great  deal  of  bridge  work.  The  cuts  are  at  least 
15  ft.  wide,  with  ditches  along  the  side  of  the  track  to  keep 
the  water  from  the  ends  of  the  ties.  The  embankments 
are  wide  enough  to  support  the  ballast  under  the  ties  and 
leave  room  on  either  side  for  working  alwiut  the  car.  should 
anv  repairs  be  required  for  the  machinery.  A  minimum 
width  of  ij  ft.  is  maintained  upon  all  embankments.  The 


TRESTLEWORK  NEAR  READING 

slo|>es  oi  both  cuts  and  embankments  are  flat  enough  to 
resist  the  action  of  the  rain  which  washes  down  the  moun- 
tain sides  in  torrents  at  certain  seasons  of  the  year. 

There  are  twenty-three  iron  bridges  on  the  line,  twenty- 
two  wooden  bridges  ami  three  trestle  works.  All  the 
bridges  over  15  ft.  long  are  of  eye-beam  construction  with 
angle  braces.  The  total  length  of  the  iron  bridges  is  fioo 
ft.,  the  longest  being  45  ft.  and  the  shortest  18  ft.  The 
total  length  of  the  wooden  bridges  is  397  ft.;  the  longest  of 
these  is  98  ft.,  and  is  made  up  of  eight  spans,  and  the 
shortest  is  10  ft.  The  principal  trestle  is  1)24  ft.  long.  This 
if-  the  first  one  crossed  after  leaving  Reading,  and  the  gen- 
eral character  of  the  construction  may  be  judged  from  this 
example,  which  b  illustrated  in  the  accompanying  cms. 
The  next  one  is  385  ft.,  ami  the  third  188  ft.  In  all  tbil 
work  provision  was  made  not  alone  for  the  weight  to  be 
carried  over  the  bridged  and  trestles,  but  precautions  were 
taken  as  well  against  the  action  of  frost  and  the  under- 
mining caused  by  the  severe  storms  which  visit  this 
locality.  To  reduce  to  a  minimum  the  danger  from  roving 
cattle  all  private  right  of  way  through  pasture  grounds  is 
fenced  in.  and  cattle  guards  are  placed  at  all  crossings. 

In  building  up  the  roadbed  broken  Mone  ballast,  of  a 
uniform  depth  of  6  ins.,  wan  placed  under  the  ties  to  permit 
of  sub-drainage  and  tamping  the  ties  to  a  firm  and  elastic 
bearing.  The  ties  were  placed  2  ft.  apart  between  center*. 
Thev  have  a  top  and  bottom  face  of  8  ins.,  a  depth  of  6  inv- 
alid they  are  8  ft.  long.    They  arc  of  sound  oak  timber 


throughout.  The  space  between  tics  was  filled  with  broken 
stone,  and  also  between  the  main  track  and  sidings  on  the 
turnouts. 

The  track  consists  of  75-lb.  T-rails,  with  open  switches 
and  spring  frogs,  continuous  rail  joints,  and  Protected  rail- 
bonds.  '1  Tie  rails  are  laid  with  suspended  broken  joints  to 
prevent  the  double  hammer  on  the  joint  tics  from  even  or 
opposite  joints,  and  the  resulting  slight  downward  bend  to 
the  end  of  each  rail  that  eventually  causes  rough  riding. 

A  cross  section  of  the  track  and  line  construction  is  pre- 
sented, showing  complete  details.  There  arc  also  excellent 
views  of  -i  stretch  of  roadbed  through  the  country,  track 
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CROSS-SECTION  OF  TRACK  AND  OVERHEAD  CONSTRUCTION 

construction  over  a  bridge,  and  overhead  work.  Two  0000 
trolley  wires  are  suspended  by  a  g-in.  twisted  steel  span 
wire  19  ft.  above  the  track  level.  The  poles  supporting 
the  span  wires  carry  the  three-wire  high-tension  trans- 
mission lines  in  trianglar  construction,  as  well  as  the  direct- 
current  feeder  on  one  side  of  the  track,  and  the  telephone 
wires  OH  the  other.  Poles  ;-re  set  7  ft.  in  the  ground  ;  those 
carrying  the  transmission  line  being  33  ft,  6  ins.,  and 
the  others  28  ft.  6  ins.  above  the  top  of  the  rail.  They 
are  8  ins.  in  diameter  at  the  top.  There  are  two  4-in. 
cross-arms  on  the  transmission  poles,  the  lower  one 
carrying  a  oooo  insulated  feed  wire.  The  upper  arm. 
which  is  22  ins.  above  the  lower  one,  carries  two  ol 
the  high-tension  wires,  and  the  third  wire  of  the  alter- 
nating current  system  is  on  the  top  of  the  pole.  Fhfc- 
iuch  double  jK'tticoat  porcelain  insulators  are  used.  Those 
on  the  cross-arms  are  set  on  wooden  pins,  through  which 
a  J-in.  galvanized  bolt  passes,  extending  down  through  the 
1  ross-arm,  and  being  secured  by  a  nut  and  washer  on  the 
lower  end  below  the  cross-arm.    A  similar  insulator  is 
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placed  011  the  top  of  the  pole,  but  it  is  secured  to  a  gal- 
vanized iron  saddle,  which  sets  on  the  top  of  the  pole.  The 
two  insulators  on  the  upper  cross-bar,  and  the  insulator  on 
the  top  of  the  pole  carry  No.  4  bare  copper  wire  for  th* 
high-tension  current.  Each  of  these  insulators  is  located 
so  that  the  wire  it  carries  is  28  ins.  away  from  the  nearest 
high-tension  conductor.  The  cross-arms  arc  3  ft.  4  ins. 
long.  4  ins.  wide,  and  are  placed  1  ft.  10  ins.  apart.  The 
upper  crc*S-arm  is  I  ft.  10  ins.  from  the  top  of  the  pole. 


TWO  400-KW  INVERTED  ROTARIKS  AT  READING  POWER  STATION 

There  is  also  a  bracket  carrying  a  \'o.  IO  .signal  wire,  for 
the  block  system,  beneath  the  span  wire.  The  signal  boxes 
arc  placed  on  the  jMile  at  each  turnout,  5  ft.  above  the 
track  level,  within  easy  reach  of  the  train  man.  The  tele- 
phone wires,  which  are  carried  on  the  opposite  pole  line. 


SUB-STATION  NO.  I  AT  OLEV  LINE 


consist  of  Xo.  10  bare  copper  wire,  and  the  construction 
follows  the  standard  methods.  Each  car  is  fitted  with  a 
complete  telephone  set,  thus  enabling  the  crew  to  report 
promptly  to  headquarters  any  serious  breakdown  or  the 
failure  of  any  part  of  the  system. 
Giant  strain  insulators  arc  used  on  the  span  wires.  They 
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are  located  6  ins.  outside  of  the  rail,  between  the  trolley 
hangers  and  the  transmission  line.  The  requirements  of 
this  service  led  to  the  development  of  a  special  mechanical 
clip  anil  soldered  ear.to  carry  the  grooved  trolley  wire.  The 
clip  is  about  15  ins.  long,  with  a  smooth  finished  channel, 
on  each  side  of  which  is  a  downwardly  projecting  lip. 
having  on  the  inside  a  small  rib.  which  fits  into  the  groove 
of  the  trolley  wire.  The  latter  is  sprung  into  the  channel 
and  the  sides  of  the  clip  are  then  crimped  together,  so  that 
the  ribs  on  the  inside  are  closely  fitted  into  the  groove  of 
the  trolley  wire.  This  would  generally  be  considered  suf- 
ficient to  hold  the  wire,  but  in  order  to  make  the  arrange- 
ment doubly  secure,  the  clamped  wire  is  soldered  through- 
out the  entire  length  of  the  clip.  On  the  upper  side  of  the 
clip,  on  each  side  of  the  centrally  supporting  hub,  is  a  hole 

which  communicates  with  the  channel  around  the  trolley 
wire.  Solder  is  poured  into  each  of  these  holes,  thus  en- 
tirely filling  the  interstices  between  the  wire  and  the  clip. 
When  in  place,  the  exterior  of  the  clip  conforms  almost  to 


STATIC  TRANSFORMERS  IN  SUB-STATIONS 


the  circumference  of  the  wire,  thus  giving  practically  an 
even  surface,  with  no  appreciable  obstruction  to  the  move- 
ment of  the  trolley  wheel.  This  device  is  nsed  in  conjunction 
w  ith  round  top  insulators  of  extremely  heavy  construction. 
The  surface  of  the  insulation  inside  of  the  round  top  belt, 
between  the  edges  of  the  latter  and  the  supporting  stud, 
instead  of  being  smooth,  is  provided  with  ati  ample  petti- 
coat molded  in  the  insulation  and  about  1  in.  in  height 
from  the  base  of  the  petticoat  on  the  main  surface  of  the 
insulating  material  to  the  tip.  This  provides  almost  2 
ins.  of  additional  surface  between  the  metal  of  the  bell 
hanger  and  the  central  stud,  and  retains  all  the  other  ad- 
vantages of  a  petticoat  in  such  devices.  This  hanger 
weighs  almost  twice  as  much  as  one  of  ordinary  construc- 
tion. The  stud  projecting  from  the  insulator  into  the  clip 
hub  is  ^  in.  in  diameter. 

In  feeding  into  the  line  a  00  copper  insulated  cable  is 
substituted  in  place  of  the  ordinary  2-in.  twisted  steel 
span  wire,  insulating  the  ends  with  the  same  giant  strain 
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insulator*  just  outside  the  eye  bolts,  and  making  a  non- 
insulated  soldered  connection  with  the  trolley  wires.  A 
short  feed  tap,  of  the  same  wire,  is  made  between  this  wire 
and  the  feeder,  just  beyond  the  first  insulator,  near  the 
pole.  This  construction  protects  the  tap  from  being  torn 
•  'It  by  the  trolley  pole  should  the  wheel  jump  at  this  point, 
as  sometimes  happens  in  high-speed  roads.  There  are  no 
switches  at  the  turnouts,  the  wire  on  the  turnout  side  being 
deflected  anil  following  the  turnout.  To  every  tenth  span 
there  is  a  feed  span  and  tap.  ami  at  every  twentieth  span 
there-  is  a  lightning  arrester.  At  about  every  half  mile 
strains  are  run  off  from  the  trolley  wires  in  both  directions, 
extending  to  the  pole  at  the  next  span.  al>ovc  its  span 
wire,  and  from  this  to  the  next  pole  to  which  it  is  attncheil 
at  about  8  ft.  from  the  ground. 

The  spans  on  straight  lines  are  too  ft.  apart,  this  distance 
being  reduced  on  curves  according  to  their  sharpness  or 
length  of  radii.    The  shortest  span  is  40  ft.,  on  a  curve 


SUB-STATION  NO.  2  AT  SHANESVILLE 


with  a  radius  01  too  ft.  In  operation  all  turnouts  are  run, 
none  skipped,  and  the  ear  always  keeps  to  the  right. 

Power  for  the  operation  of  this  line  is  secured  from  the 
plant  of  the  I'nilcd  Traction  Company,  which  controls  all 
of  the  street  railway  lines  of  Residing  ami  vicinity,  Current 
1.-  furnished  by  three  direct-current  generators,  directly 
connected  to  vertical  engines,  two  of  400-kw  capacil}  anil 
one  of  800  kw.,  generating  at  550  volts.  The  power  from 
the  direct-current  switchboard  is  distributed  through  the 
Feeders  for  operating  the  city  cars,  and  as  the  <  Hey  Valley 
ears  operate  over  the  regular  city  line  ior  3}  miles,  as  far 
as  Carsonia  Park,  this  section  is  fed  by  an  independent 
leed.-r  of  500.000  cm.  running  directly  from  the  (Miwer 
house  and  tapping  in  at  frequent  intervals.  Two  sub-sta- 
tions have  been  equipped,  one  at  Olcy  Line,  and  the  other  at 
Sbanesville.  Power  for  these  sub-stations  is  transmitted 
at  16,000  volts  over  a  high-tension  line,  consisting  of  three 
No.  4  Itard-drawn  copper  wires,  supported  on  porcelain 
insulators,  carried  on  cross-arms  upon  the  same  poles  as 
the  500-volt  transmission,  as  already  described. 

From  the  bus-bars  of  the  main  switchboard,  feeders  are 
run  to  the  two  S.  K.  C.  400-kw  inverted  rotaries.  at  the  city- 
power  house.  On  the  rotary  switchboard  the  current 
coining  from  the  main  switchboard  passes  successively 
through  the  circuit  breaker  and  meter,  starting  rheostat 
and  main  switch  to  the  commutator  of  the  rotary.  The 
negative  current  reuniting  from  the  commutator  passes 
through  a  negative  switch  mounted  on  a  separate  equalizer 
stand,  and  from  there  directly  to  the  power  house  switch- 
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board.  By  this  arrangement  no  negative  leads  are  on  the 
rotary  l>oard,  thus  minimizing  the  dangers  from  short 
circuits  on  this  board  The  rotary  is  separately  excited 
Irom  the  small  1 20- volt  exciter,  mounted  on  the  same 
shaft.  The  alternating  current  from  the  rotary  passes 
through  low-tension  switches  ami  instruments  mounted  on 
the  low -tension  board,  and  runs  to  the  three  jKo-kw  oil 
rilled  water-ciHih-d  S.  K.  C  transformers,  which  are  in  t 
separate  room.  The  current  is  here  stepped  up  from  jfiki 
volts  to  1(1.000  volts.  In  the  transformer  room  there  is  also 
an  S.  K.  t'.  lightning  arrester  equipment,  including  choke 
coils.  The  high-tension  current  passes  to  the  high-tension 
switchboard,  which  is  equipped  with  compression  ball 
fuses  and  emergency  switches,    Tile  current  then  passes 


SUB-STATION  ROTARY  CONVERTER  AND  SWITCHBOARD 
EQUIPMENT 

through  1  mile  of  lead-covered  cable  to  outskirts  pi  the 
town,  where  it  terminates  in  a  lightning  arrester  sta- 
tion, and  is  there  connected  to  the  three  separate  high- 
tension  wires  described.  I'his  lead-covered  cable  is  said  to 
Ik-  the  highest  voltage  three-wire  cable  in  the  I'nitel 
Stales. 

The  two  sub-stations  are  practically  identical  in  arrange- 
ment and  equipment,  as  shown  in  the  illustrations.  Faeh 
consists  of  two  rooms,  a  transformer  room  and  a  rotary 
room.  In  the  transformer  room  the  high-tension  current. 
Laving  jwsseil  through  the  choke  coils  and  lightning  ar- 
resters, comes  to  the  high-tension  switchboard,  equipped 
with  bayonet  plug  switches  and  compression  ball  fuses. 
Thence  it  passes  to  the  three  loo-kw  step-down  trans- 
formers. In  the  power  house  the  ratio  of  transformation  is 
300  to  16,000.  The  transformer*  in  the  sub-statitnts  w-ere 

designed  for  15,000  volts  on  the  high-tension  side,  step- 
ping down  to  360  volts  on  the  other.  As  the  drop 
on  the  line  doe<  not  amount  to  1000  volts,  the  direct 
current  furnished  by  the  rotaries  at  the  sub-stations  it. 
therefore,  at  a  slightly  higher  voltage  than  that  of  the 
power-house  btis-l>ars.  The  direct  current  from  the  low- 
tension  side  of  the  transformers  in  the  sub-station  passes 
to  the  low-tension  switchboard  equipped  with  instru- 
ments and  switches,  and  then  to  the  collector  ring-  oi 
the  300-kw  rotary.  From  the  positive  brushes  of  the  rotary 
the  current  goes  to  the  direct-current  feeder  panel,  parsing 
through  ammeter  and  circuit  breaker,  and  il  is  then  con- 
nected to  the  trolley  line.    The  negative  lead  is  connected 
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at  Oley  Line,  except  that  space  has  been  provide*!  for  the 
installation  of  an  S.  K.  C  frequency  changer,  which  will 
enable  the  frequency  to  he  changed  to  60  cycles  for  lighting 
the  town  of  Iloycrsville. 

At  the  sub-Stations  water  is  circulated  in  the  transform- 
ers by  a  small  pump  belted  to  the  rotary,  (he  source  of  water 


l!<JTERIOR  OF  OLEV  VALLEY  CAR 

lieing  a  small  stream  in  the  vicinity.  In  the  discharge  pi|«.s 
01  the  circulating  system  thermometers  are  placed,  ami  the 
valves  are  so  adjusted  that  the  temperature  of  the  water  dis- 
charge is  the  same  for  all  transformers.  Any  variation 
in  temperature  during  operation  indicates  that  the  load  on 
the  transformers  is  unbalanced,  and  mure  water  is  supplied 
to  the  transformer  carrying  the  larger  load.  If  this  does 
not  reduce  the  temperature  it  is  taken  as  an  indication  of 


street -car  lines  of  construction.  The  side  sheath  is  vertical. 
The  cars  arc  8  fl.  <j  ins.  wide,  weigh  20  ton.-.,  and  arc 
mounted  on  No.  27  trucks  with  6-ft.  wheel  base.  The 
wheels  weigh  425  lbs.,  being  33  ins.  in  diameter,  and  having 
-'i-in.  tread  and  J-in.  llange.  The  gage  is  the  Pennsyl- 
vania standard  for  street  railways,  5  ft.  2$  ins.  There  are 
two  truss-rods  with  ibe  usual  needle  beams.  In  addition 
to  this  the  sides  arc  plated  with  steel  plates.  The  sash  is 
in  Iwo  pacts,  the  top  being  stationary  and  the  lower  one 
dropping  into  the  side  of  the  car. 

The  ear  is  divided  into  two  compartments,  one  for 
smokers  being  about  11 J  ft.  long.  I  h<-  partition  between 
the  two  compartments  is  fitted  with  doors  which  swing  into 
the  smoking  room. 

The  seats  are  of  spring  cane  and  are  reversible  in  the 
passenger  room,  hut  longitudinal  in  the  smoking  room. 
There  are  parcel  racks  in  both  compartments.  The  in- 
terior hnisli  of  the  cars  is  in  cherry  with  three-ply  birch 
veneer  decorated  ceilings.  The  windows  are  fitted  with 
printed  duck  curtains,  having  pinch  handle  fixtures.  The 
windows  in  the  vestibules  have  drop  curtains.  The  inside 
trimming*  are  of  bronze. 

In  place  of  the  regular  smoking  compartments  fitted  with 
longitudinal  seals,  the  company  has  devoted  the  space  at 
the  end  of  c  ue  of  the  cars  to  a  baggage  compartment.  The 
construction  of  this  car  is  somewhat  different  from  the 
ordinary  cars,  as  the  windows  are  eliminated.  There  is  i 
>ide  door  for  loading  trunks  and  packages  on  each  side  of 
the  baggage  compartment. 
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trouble  in  the  line.    The  entire  power  plant  and  transmis- 
sion equipment  for  the  ( >lcy  V  alley  Koad  was  supplied  by 
the  Stanley  Electric  Manufacturing  Company,  of  Pilts 
field. 

Very  heavy  cars  are  operated  on  this  line.  They  were 
built  by  the  J.  G.  Brill  company,  of  Philadelphia,  and  are 
illustrated  in  the  accompanying  cuts,  which  show  the  ex- 
terior of  a  combined  passenger  and  smoking  car  and  an  in- 
terior view  of  the  arrangement  of  seats,  curtains,  head 
linings  and  other  features  of  interior  equipment.  The  car 
Ixxlies  are  40  ft.  long  over  the  end  panels  and  52  ft.  over  all. 
The  platforms  are  5  ft.  2  ins.  long,  and  are  completely  en- 
closed by  round-end  vestibules.  The  vestibules  have  fold- 
ing doors,  and  there  are  double  doors  leading  to  the  car 
body.  Ratchet  brake-handles,  angle-iron  bumpers  and 
Brill  steps  are  features  of  the  equipment.  'l"he  roof  is  of 
the  steam-car  form,  with  iron  rafters,  but  is  built  along 


I  wo  ruhiier-cushioned  trolley  lmanls  are  placed  on  each 
car,  each  set  to  one  side  of  the  center  line.  Kach  car  is 
equipped  with  four  ( i.  F..-57  motors  geared  for  a  maximum 
speed  of  55  miles  an  hour,  the  schedule  speed  being  jo  miles 
an  hour.  Type  1\1  co  ^rollers  and  (.Tiristensen  air  brakes 
are  used  on  all  the  cars. 

The  Oley  Valley  Company  is  controlled  by  the  same  in- 
terests as  the  United  Traction  Company,  which  operates 
the  city  lines  at  Reading  and  the  mountain  railways  of  the 
vicinity.  A  separate  organization  is  maintained  for  the  Oley 
Valley  property,  however,  and  the  officers  are:  President. 
John  A.  Ki'-jg;  vice-president,  Henry  C.  Monre;  secretary 
and  treasurer.  William  S.  Hell;  general  manager.  F.  I,. 
Puller;  tmpcrmlendent,  Samuel  P.  Rigg. 

The  engineering  and  construction  on  the  r<>ad  were  done 
by  the  company's  organization  under  tin-  direction  of  James 
Pagan  and  S.  S.  HnfT.  <>f  tin  engineering  department. 
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THE  AURORA,  ELGIN  &  CHICAGO  RAILWAY 


WHILE  it  is  l  MM  always  easy  for  those  in  the  tniilsi 
of  events  to  judge  of  their  relative  importance, 
it  is  probably  not  far  from  a  correct  estimate  to 
say  thai  future  historians  of  electric  railway  progress  will 
note  the  construction  of  the  Aurora,  Elgin  &  Chicago  Kail- 
way  as  one  of  the  important  mile-posts  in  the  history  of  the 
electric  railway.  Many  people  have  asked  the  writer  what 
i*  the  notable  feature  of  this  road  which  is  attracting  so 
much  attention  to  it.  The  answer  in  a  nutshell  is:  speed. 
That  is  the  one  characteristic  which  to  the  lay  mind  dis- 
tinguishes the  road  from  dozens  of  other  electric  railways. 
The  « let  ailed  discussion  of  all  the  elements  which  go  to 
make  possible  in  a  financial  ami  engineering  way  this  one 
element  of  speed,  forms  the  principal  object  of  this  article. 

There  are  two  standpoints  from  which  to  consider  tin 
work  on  the  Aurora,  Elgin  &  Chicago  Railway,  that  of  the 
electric  railway  financier  and  that  of  the  electric  railway 
engineer.  The  financier  sees  in  it  a  road  which  is  expen- 
sively, though  not  extravagantly,  built,  and  which  has  lia- 
bilities  in  the  shape  >f  stocks  and  bonds  per  mile  of  track 
about  double  the  ordinary  interurban  road.  To  show  for 
this  investment  he  sees  a  road  built  after  the  manner  of 
the  heaviest  steam-trunk  lines,  equipped  with  electrical  ap- 
paratus and  rolling  stock  to  earn  people  between  Chicago 
and  three  towns  40  miles  west  in  the  box  River  Valley  at 
a  speed  and  with  a  frequency  to  completely  eclipse  any 
service  hefitoforc  given  by  the  steam  roads  In-twcen  those 
|Riints.  He  sees  further  preparations  to  carry  people  to 
intermediate  and  suhurtan  points  at  a  speed  and  frequency 
having  no  previous  parallel  in  railway  history.  The  engi- 
neer sees  a  third-rail  electric  road  with  alternating-current 
|Kiwer  distribution.  1  le  sees  a  track,  over  much  of  which 
80  miles  to  too  miles  an  hour  can  be  made  with  safety, 
lb  1  h  *. ars  i !  nipped  u  ith  1  In  multiple  nnil  system  1  if  d  n 
trol,  with  the  heaviest  motor  equipment  ever  put  under 
an  electric  car  for  its  own  propulsion  alone:  in  fact,  with 
nil  provisions  made  for  a  regular  maximum  speed  of  65 
miles  per  hour  and  an  acceleration  at  the  rate  of  2  miles  per 
hour  per  second  to  attain  it,  a  performance  never  before 
equaled  in  regular  electric  railway  practice.  Certainly 
these  are  matters  worthy  of  closer  investigation  by  Ixith 
financier  and  manager,  for  they  mean  much  to  the  future 
of  the  electric  railway  industry. 

The  mad  owes  it r-  financing  ami  construction  to  a  number 
of  Cleveland  gentlemen,  who  arc  by  no  means  novices  in 
the  electric  interurban  railway  business.  L.  J.  Wolf,  of 
Cleveland,  is  president;  M.  H.  Wilson,  vice-president:  M. 
J.  Mandclbanm,  treasurer,  and  Warren  liickncll,  of  Chi- 
cago, secretary.  During  the  construction  of  the  road  Will 
Christy,  of  Akron.  ( >hio.  rms  acted  as  general  manager,  and 
W.  E.  Davis,  of  Cleveland,  as  electrical  engineer.  These 
gentlemen  of  the  Cleveland  Construction  Company  and 
their  associates  deserve  much  credit  for  the  splendid  piece 
of  engineering  afforded  by  the  road.  The  other  gentle- 
men actively  connected  with  the  construction  were  Charles 
Jones,  chief  engineer,  who  has  been  on  the  ground  in  charge 
of  the  construction  of  the  toad  from  the  beginning;  W  L 
Morris,  mechanical  engineer,  who  designed  and  built  the 
power  station,  anil  Ernes!  Gonzcnhach.  electrical  engineer 
in  active  charge  <>f  electrical  construction.    In  operation. 


the  road  is  under  the  general  supervision  of  Secretary 
Warren  liickncll,  with  C.  E.  Eleniur  as  auditor;  W.  \\  . 
Crawford,  superintendent  of  transportation:  Ernest  Gon- 
zcnhach. electrical  and  mechanical  engineer  in  charge  of 
power  house,  electric  power  distribution,  shops  and  main- 
tenance of  rolling  stock,  and  Charles  Jones,  engineer  main- 
tenance of  way  and  structures. 

To  build  the  82  milts  >f  track  which  the  company  will 
have  when  the  road  is  completed,  a  ltoitd  issue  of  $3,000,000 
and  capital  stock  to  tin.  amount  of  $4,500,000  is  provided 
for.  Of  the  $4,500,000  stock  $1,500,000  is  6  per  cent 
cumulative  preferred.  The  bonds  bear  5  per  cent.  The 
bond  issue  is  therefore  $36,585  per  mile,  and  the  total 
liabilities  $91,219  per  mile.    As  this  is  considerably  higher 

than  01;  most  interurban  road*  up  to  the  present  time,  it  is 

natural  to  inquire  into  the  conditions  which  have  justified 
this  expenditure  in  the  minds  of  the  builders  of  the  road. 
That  the  conditions  were  unusual  goes  without  saying. 
For  a  distance  of  JO  miles  due  wist  from  the  Chicago  city 
limits  is  a  series  of  suburban  towns  with  an  aggregate 
population  according  to  the  njoo  census  of  24,065.  Thirl) 
five  miles  wist  of  Chicago  is  a  belt  of  towns  along  tin.-  Fox 
River  which  are  already  interconnected  by  the  Elgin,  Au- 
rora &  Southern  Traction  Company  lines,  but  which  have 
had  only  infrequent  steam  service  to  Chicago.  The  new 
road,  as  seen  by  the  accompanying  map.  touches  the  Fox 
River  Valley  at  the  three  largest  towns;  Aurora,  with  a 
population  of  21.147;  Uatavia,  3871.  and  Elgin,  22.433. 
The  total  population  reached  directly  in  the  box  River  Val- 
ley by  the  Aurora.  Elgin  &  Chicago  Railway  is  47,451,  and 
that  in  the  towns  along  the  valley  reached  by  the  Elgin, 
Aurora  &  Southern  Traction  Company  lines,  which  popula- 
tion is  really  tributary  to  the  new  road,  is  y\,22.\.  Taking 
all  the  population  in  the  tributary  box  River  towns,  to- 
gether with  the  suburban  population  mentioned,  gives  a 
total  of  115.289  tributary  to  the  road,  not  including  rural 
population.  This  is  1405  per  mile  of  track.  Now  it  can 
be  seen  why  such  an  expenditure  was  justified.  The  popu- 
lation per  mile  along  many  good  electric  interurban  lines 
running  into  less  important  centers  than  Chicago  is  fre- 
quently less  than  500. 

In  i.rder  to  make  this  undertaking  fully  successful,  those 
responsible  for  it  rightly  figured  that  if  the  maximum  pos- 
sible I  umiu  ss  was  to  be  developed  fast  schedules  must  be 
made.  It  would  undoubtedly  have  been  possible  after  many 
years  of  vexation  to  secure  a  franchise  along  the  highways 
and  to  operate  at  the  usual  schedule  of  15  miles  to  20  miles 
per  hour,  picking  up  considerable  local  travel,  as  many  an- 
other road  has  done  1m  fore,  lint  the  men  to  whom  time 
was  valuable  would  have  planned  their  trips  as  far  as  pos- 
sible for  the  suburban  steam  trains,  and  many  a  person 
would  have  remained  at  home,  where  fast  service  at  fre- 
quent intervals  would  have  induced  them  to  ride.  It  was 
decided,  therefore,  since  there  was  population  to  justify  it. 
that  track  and  roadbed  should  be  built  on  a  private  right  of 
way.  and  of  such  substantial  construction  that  over  the 
greater  portion  of  the  route  there  would  lie  nothing  to 
binder  sustained  runs  at  speeds  as  high  as  known  to  the 
railroad  world  of  to-day.  It  was  further  decided  to  pro- 
vide electrical  equipment   which   would  give  the  fastest 
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schedules  possible  (with  stops  3  miles  apart  011  local  service 
40  miles  per  hour},  «  5  miles  per  hour  maximum  speed. 
Only  the  elecinV  railway  engineer  familiar  with  schedule 
speeds  and  rates  of  acceleration  in  common  use  can  realize 
what  a  bold  step  in  advance  of  previous  actual  commercial 
practice  this  was.  TV.  accelerate  a  car  from  a  stand- 
-till  up  to  a  rate  of  50  miles  per  hour  in  .'5  seconds  to  30 
seconds,  ami  to  sustain  it  at  a 'speed  of  65  miles  per  hour, 
calls  for  an  investment  in  motors  and  power  furnishing  ap- 
paratus that  is  apt  to  make  the  engineer  and  manager  hesi- 
tate when  it  comes  to  the  actual  selection  of  the  equipment. 
But  the  step  was  taken,  and  the  result  is  the  most  power- 
fully equipped  and  solidly  constructed  inlcrurltan  electric 
railway  in  existence  tr  -day. 

The  fast  acceleration  needed  for  the  local  service  making 


by  the  Xiks  C  ar  &  Manufacturing  C  ompany,  and  arc 
notable  for  strength  of  sub-frame,  drawings  of  which  are 
shown.  These  cars  are  47!  ft.  over  bumpers  and  y)  ft.  4  ins. 
over  bodies.  This  length  was  selected  to  allow  the  cars  to 
pass  around  the  sharp  1  urves  of  the  Union  loop  in  Chicago 
as  it  was  the  original  intention  to  run  these  cars  into  Chi- 
cago over  the  tracks  of  the  Metropolitan  West  Side  Ele- 
vated Railway.  The  cars  seat  fifty-six  people  in  seats  dis- 
posed  according  to  the  seating  plan  shown.  There  is  no 
waste  room  either  on  platforms  or  inside  the  car.  hence  the 
relatively  high  seating  capacity  as  compared  with  other 
intet urban  cars  of  similar  ungth.  The  heating  is  by  Con- 
solidated electric  heaters  placed  along  the  side  of  the  car. 
An  exterior  view  of  one  of  these  cars  is  shown  in  the  article 
elsewhere  in  this  issue  on  "Cars  for  High-Speed  fnterurban 


MAP  SHOWING  ROUTE  OF  AURORA,  ELGIN  &  CHICAGO  RAILWAY 


all  stops  as  well  as  the  long  runs  at  high  speed  practically 
threw  out  o;  consideration  everything  but  the  multiple-unit 
System.  The  equipment  >i  the  motor  cars  is  f<.ur  125  hp 
<;.  E.-66  motors.  The  General  Electric  Company's  type  M 
train-control  system  with  small  master  controller  on  each 
platform  operating  magnetic  contact  makers  or  "contact- 
ors" under  each  motor  car  was  adopted.  <  hie  and  two-car 
trains  will  have  every  axle  motor  driven.  Thrc.-car  trains 
will  have  one  car  without  moti  rs.  The  motor  cars  have  the 
most  powerful  equipment  CVCT  put  on  a  motor  car.  except 
on  elevated  roads,  where  the  motor  car  acts  as  a  locomotive 
to  pull  traikrs.  The  type-M  control  permits  the  train  or 
car  to  be  operated  from  any  car.  and  is  practically  the 
same  as  that  put  on  the  Manhattan  Elevated  in  Mew 
York,  and  was  described,  together  with  the  G,  E.-66 
motor  here  used,  in  the  (  Vtoher  I  10x11  >  STREET  Railway 
Joirxal. 

The  cars  u|tnii  which  these  motors  are  placed  were  built 


Service."  An  interior  vie  ft  of  one  of  these  cars  is  given  in 
this  article  and  shows  the  location  of  the  International  reg- 
ister on  the  partition  between  the  smoking  and  main  com- 
partments. The  seals  are  rattan  of  the  Hale  &  Kilburn  walk- 
over type.  38  ins.  wide.  Van  t>orn  draw-bars  are  used.  The 
trucks  are  IVckham's  M.C.  l»..yj,  which  follows  the  general 
lines  of  a  M.C.  IJ.truck.but  has  a  diamond  frame  and  com- 
bines spiral  and  elliptic. springs  under  the  bolsters.  In  addition 
to  the  regular  cqualizci  springs  which  snp|>ort  the  frame, 
there  are  spiral  springs  between  the  frame  and  each  jour- 
nal box.  which  take  a  small  part  of  the  weight  and  are  in- 
tended to  prevent  the  tilting  of  the  frame.  N'ichols-Un- 
tern  compressed  air  track  sanders  are  mounted  on  the  truck 
frames  so  that  they  will  sand  the  track  both  on  curves  and 
straight  line.  The  Christcnsen  straight  air  brakes  with  in- 
dependent motor-driven  compressor  and  automatic  motor 
regulator  tire  employed.  The  automatic  motor  regulator 
is  controlled  by  electric  contacts  on  the  air-pressure  gage. 
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The  car  which  arc  36  ins.  in  diameter,  ami  have  the  stan- 
dard M.  C.  B.  tread  and  llange.  The  axles  are  6J  ins.  in 
diameter,  the  largest  yet  used  under  an  electric  motor  car. 

The  weight  of  these  cars  is  74.325  lbs.    The  motors  alone 
weigh  17,120  lbs.    The  gear  ratio  is  1 .61  to  1,  and  the  large 
size  of  the  pinions  and  car  axles  and  smallmss  of  the  gear 
wheels  gives  a  most  peculiar  "fat"  appearance  to  the  equip 
inent  when  apart. 

Although  no  extensive  tests  have  been  made  on  the  per- 
formance of  the  regular  car  equipment  in  service  because 


STANDARD  TRUCK 


of  the  short  time  the  road  has  been  operating  and  the  many 
more  pressing  duties  claiming  attention,  it  lias  been  found 
that  at  full  speed  the  current  required  by  a  ear  on  level 
track  is  400  amps.  At  present  line  voltage,  these  cars  run 
a  little  under  05  miles  per  hour  maximum  on  a  level.  When 
accelerating  at  the  rate  of  2  miles  per  hour  per  second  with 
motors  in  multiple,  they  require  1200  amps,  or  300  amps, 
per  motor.  The  present  equipment  consists  of  ten  motur 
cars,  and  ten  more  motors  and  ten  trailers  are  ordered.  It 
is  safe  to  say  that  never  before  in  the  history  of  electric  rail- 
roading have  motor  cars  been  put  through  the  daily  mileage 
that  some  of  these  cars  were  put  through  the  first  two  weeks 
the  road  was  in  operation,  when,  on  account  of  lack  of  cars, 
some  cars  were  run  over  550  miles  per  day. 

There  arc  approximately  82  miles  of  main  line,  all  on 
private  right  of  way,  the  route  of  which  is  shown  by  the 
accompanying  map.  Prom  Fifty-Second  Avenue  in  Chi- 
cago, which  is  the  eastern  terminus,  where  the  road  con- 
nects with  the  Metropolitan  W  est  Side  F.lcvated  Railway, 
and  at  which  point  an  elaborate  transfer  terminal  depot  has 
been  erected,  the  line  is  double  tracked  for  21  miles  to  the 
golf  grounds,  t  mile  west  of  Whcaton.  From  Whcaton  to 
Aurora  is  14  miles,  with  a  branch  of  7  miles  to  Batavia. 
From  W  hcaton  to  Elgin  is  16A  miles.  The  branches  to  Au- 
rora, liatavia  and  Elgin  are  nominally  single  track,  but  have 
long  sidings,  w  hich  practically  make  the  road  double  tracked 
for  short  distances,  and  really  should  be  counted  as  short 
sections  of  toad  double  tracked.  Three  miles  west  of  Whca- 
ton is  800  It.  of  double  track  :  9  miles  west  of  Whcaton  is  1 
mile  of  double  track  ;  1 2  miles  west  of  Whcaton,  or  about  2 
miles  from  Aurora,  is  400  ft.  of  double  track.  At  Aurora 
there  15  double  track  for  I J  miles.  (  )n  the  Batavia  branch 
is  J  mile  double  track,  at  the  main  power  house,  and  700  ft. 
of  double  track  at  the  Batavia  terminal.  On  the  Elgin 
branch  there  is  $  mile  double  track  at  lngalton  depot  and 
sb-station,  1000  ft.  at  Wayne.  J  mile  near  the  southern 
city  limits  of  Eight  and  1500  ft.  in  the  city  of  Elgin  at  the 
terminal.  On  the  single-track  portion  of  the  line  when 
large  cuts  were  made  they  were  cut  sufficient  width  to  pro- 
vide for  a  double-track  line  in  the  future  as  toon  as  it  is 
needed  Between  Whcaton  and  Aurora  there  are  2§  miles 
of  this  double- track  grading. 

The  roadbed  for  single  '.rack  is  16  ft.  wide,  with  9  ins.  of 
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gravel  ballast.  The  double-track  roadbed  is  28  ft.  wide, 
which  is  also  the  width  of  the  single-track  cuts  where  pro- 
vision is  made  for  double  :rack.  Double  tracks  are  laid  15 
ft.  between  centers.  Current  is  supplied  from  a  third  rail 
which  occupies  the  standard  position  relative  to  the  track, 
which  is  in  use  on  the  elevated  roads  of  Chicago  and  else- 
where. The  top  11I  the  third  rail  is  63-16  inches  above  the 
top  of  the  track  rails,  and  it  i-.  placed  n_>i  »ns-  outside  of  the 
nearest  track  rail,  the  page  lines  of  the  track  and  third  rail 
lwing  used  as  points  of  measurement  in  this  case,  and  not 
the  centers. 

T  he  track  rails  are  standard  T,  80  lbs.  to  the  yard,  in  <>o- 
ft.  lengths.  They  are  joined  with  four-bolt  angle-bars  28 
ins.  long.  The  third  rail  is  standard  T,  100  lbs.  to  the 
yard,  in  33-ft.  lengths,  and  in  order  to  give  it  better  con- 


INTERIOR  VIEW  OF  CAR 

ductivity  it  is  made  of  a  lower  |>crcrntage  of  carbon  than 
the  track  rails,  the  percentage  being  .1.  T  he  regular  ties 
are  6  ins.  x  8  ins.  x  8  ft.,  2840  to  the  mile.  Every  fifth  tic 
is  y  ft.  long,  and  carries  011  otw  end  an  insulating  support 
for  the  third  rail.  I'xccpt  at  two  points.  VVhealon  and 
Waldhciin  Cemetery .  where  there  are  iri-deg.  curves,  the 
curves  are  limited  to  I  (kg.,  2  degs.  ami    'legs.,  so  there  is 


iron  base,  over  which  fits  a  thin  circular  cap  of  "Dirigo" 
insulating  material.  On  tup  of  this  is  placed  the  cast-iron 
cap,  upon  which  rests  the  third  rail.  The  insulating  ma- 
terial is  not  joined  to  the  cast-iron  fittings  in  any  way,  and 
the  rail  simply  rests  on  top  of  the  cap.  as  the  weight  of  the 
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rail  is  sufficient  to  hold  the  three  parts  of  the  insulator  to- 
gether. 

T  he  arrangement  of  the  third  rail  at  the  cross-overs  and 
the  cable  terminals  connecting  the  third  rail  with  the  lead- 
covered  underground  cables,  are  clearly  shown  in  the  ac- 
companying engravings.  It  will  be  noted  that  instead  of 
omitting  the  third  rail  at  the  beginning  of  a  cross-over  to 


PLAN  OF  CAR  SHOWING  STATING  ARRANGEMENT 


nothing  tu  rei|uire  a  reduction  of  a  speed  from  70  miles  per     prevent  catching  of  the  contact-shoes  on  cars  which  arc 


hour. 

The  third-rail  insulators  were  furnished  by  the  Ohio 
Urass  Company.  The  lirsi  of  these  laid  were  wooden 
blocks  boiled  in  paratVme  oil.  and  the  Iwlaiice  a  special  de- 
sign of  Mr.  (ionzenhach.  made  by  the  same  company 
This  new  design  of  third-rail  insulator  consists  of  a  cast- 


passing  along  the  main  line,  the  third  rail  has  been  bent 
downward  so  as  to  clear  the  contact -sltoe.  This  is  a  more 
simple  construction  and  duo  away  with  some  under- 
ground connections  which  would  otherwise  be  necessary 
were  a  separate  isolaled  section  of  third  rail  pill  in  for  the 
cross-over.    On  the  double  track  there  is  a  cross-over 
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about  every  three  miles.  The  switches  arc  all  of  the  stand- 
ard steam-road  pattern,  with  X<>.  10  spring  frogs,  furnished 
liv  the  Mordcn  Frog  &  Crossing  Works.  Interlocking 
signal  towers,  with  home  and  distant  signals  so  that  trains 


SINGLE  TRACK,  GOOD  FOR   100  MILES  AN  HOUR 


need  not  stop  if  the  way  is  clear,  are  placed  at  three  point* 
where  the  steam  roads  are  crossed.  (  )ne  of  these  is  at 
Forest  Home  Cemetery,  where  the  Wisconsin  Central, 
Great  Western  and  the  Chicago  Terminal  Transfer  Com- 
panies' tracks  are  crossed.  Towers  are  also  located  at 
Chicago  Junction  Railway  crossing,  and  at  the  crossing 


THIRD  RAIL  AND  INSULATORS 


with  the  Illinois  Central,  at  South  Klndinrst.  As  far  as 
possible  highways  and  steatn  road;  have  not  been  crossed 
at  grade. 

At  highway  {trade  crossing*  it  is.  <<i  course,  nccessar; 

to  nmit  a  short  section  of  the  third  rail.  At  a  6ft.fl.  high- 
way crossing,  which  is  the  regular  width  of  country  higit- 
ways,  the  third  rail  is  omitted  for  a  distance  of  75  ft.  For 


connecting  across  this  interruption  in  the  third  rail,  a  lead- 
covered  cable  oi  1. 500,01 10-circ.  mils  cross  section  is  placcil 
in  the  ground,  no  protection  being  used  for  the  lead  sheath 
1  xcept  a  board  placed  over  the  cable.  The  Climax  vitrified 
clay  stock  guards  have  been  put  in  at  all  such  crossings. 

The  bonding  of  the  track  rails  is  accomplished  with  two 
Cnitcd  States  bonds  of  the  American  Steel  X:  Wire  Com- 
pany at  each  joint.  These  bonds  are  1 2  ins.  long,  with  i-in. 
terminals,  and  have  each  a  cross-seclion  of  250,000  circ. 
mils.  Kaeh  third  rail  joint  is  bonded  with  two  Protected 
Rail-Jtottd  Company's  bonds  of  250,000  circ.  mils.  Trackr. 
are  cross-bonded  ten  times  every  mile  with  bonds  of  .V"*1-- 
000  circ.  mils. 

Experience  has  demonstrated  the  necessity  for  thor- 
ough' protecting  the  ends  of  the  conductor  and  sheath  of 
the  lead-covered  cable  which  is  used  for  connecting  across 
the  break  in  the  third  rail  at  highway  crossings  and  special 
work.  If  this  is  not  done  moisture  soon  works  in  between 
the  lead  sheath  of  the  cable  and  the  conductor,  and  as  the 
distance  between  these  is  very  short,  there  is  certain  to  be 
trouble  unless  there  is  siiiue  means  of  protecting  the  in- 
sulations from  moisture  at  the  place  where  it  is  cut.  A 
special  terminal  has  been  designee]  by  Mr.  ( ionzenbach. 


THIRD  RAIL,  INSULATOR  APART 


which  has  the  double  purpose  of  forming  a  connector  and 
protecting  the  cable  insulation  at  the  end  of  the  cable.  In 
this  terminal  a  bell  of  insulating  material  is  clani|>cd  firmly 
down  over  the  end  of  the  lead  sheath,  and  poured  full  of  an 
insulating  composition.  Flcctrical  connection  is  made  by 
a  cap.  which  is  soldered  over  the  end  of  the  stranded  cable 
conductor  and  to  which  a  terminal  lug  is  secured  by  a  cap 
screw.  This  terminal  lug  is  soldered  to  copper  bonds 
connecting  with  the  third  rail. 

A  cast-iron  tip  is  put  on  the  third  rail  where  it  is  inter- 
rupted, which  furnishes  an  incline  for  the  contact-shoe  of 
the  car.  These  tips  can  be  seen  in  the  engravings.  They 
are  28  in.  long,  and  in  addition  to  the  incline  these  afford, 
the  third  rail  is  dropped  2  ins.  in      ft.  approaching  the  tip. 

Bridge  work  has  been  mainly  of  concrete  masonry,  with 
deck  girders  wherever  possible,  and  elsewhere  through 
girders  between  concrete  piers.  This  concrete  masonry  is 
in  striking  contrast  to  some  of  the  wooden  trestle  work  oti 
adjacent  steam  mads,  and  simply  illustrates  one  oi  the 
many  ways  in  which  this  company  has  spared  no  expense 
to  get  the  best.  Some  of  these  bridges  and  culverts  were 
illustrated  in  the  Stku  t  Railway  Joi  wxaI.  of  February. 

1002. 

PnWer  for  the  whole  road  is  supplied  from  sub-stations 
operated  bj  high-tension  alternating  current,  from  a  power 
house  al  Tlatavia  on  the  Fox  River.  This  power  housr 
contains  many  interesting  features,  for  which  William  L 
Morris,  mechanical  engineer,  is  responsible.  Drawings 
showing  i1  -  general  ;r  rangemcnt  were  given  in  the  StrtkT 
Railway  Journal  of  February.  1002.  Lack  of  space  for- 
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bids  going  into  a  discussion  ui  the  power  house  until  later. 
The  present  article  w  ill  confine  itself  to  the-  electrical  dis- 
tribution ami  matters  intimately  related  t<i  it. 

The  road  is  laid  out  ior  six  sub-stations,  the  locations 
n(  which  are  indicated  on  tlie  map.  The  transmission  is  by 
jo-coo-volt  3- phase  alternating  current. 

The  high-tension  lines  are  carried  on  cross-arms  with 
insulators  30  ins.  between  centers  on  the  cross-arms,  and 
the  cross-arms  24  ins.  apart.  The  telephone  lines  are  on 
cross-arms  7  ft.  below  the  lower  transmission  cross-arm. 
ThdTC  are  two  telephone  circuits,  one  for  general  business 
and  the  oilier  for  despatching.  The  telephone  lines  are 
transposed  every  fourth  pole,  and  the  high-tension  lines 
every  mile,  both  being  transposed  more  frequently  than  is 


map.  Three  high-ten* ion  feeder  lines  leave  the  power 
house.  Front  the  power  house  to  I '.at a  v in  a  line  runs  direct 
across  country  to  sub-station  No.  1,  near  Aurora.  An- 
other high-tension  polj  line  follows  the  line  of  the  railroad, 
supplying  suh-stations  Noa,  2.  3  and  4.  and  extending  to 
May  wood.  The  third  line  from  the  lower  power  house  is 
built  directly  across  country  to  sub-station  No.  5  on  the 
Elgin  branch,  and  along  the  right  of  way  from  this  sub-sta 
tion  to  Whcaton,  at  which  point  it  joins  the  pole  line  from 
the  Aurora  branch,  and  the  two  three-phase  circuits  run  011 
the  same  poles  to  sub-station  No.  3.  with  one  circuit  from 
there  to  No.  4.  Sub-Elation  No.  6  is  supplied  by  a  single 
line  running  from  sub-station  No.  5. 

Another  respect  in  which  this  transmission  differs  from 


VIEW  SHOWING  ARRANGEMENT  OF  THIRD  RAIL  AT  CROSS  OVER 


common.  The  telephone  wires  are  transposed  by  ticing 
lioth  to  a  single  wide  petticoat  transportation  insulator 
every  fourth  pole. 

No  direct-curmi!  Overhead  feeders  are  needed,  as  the 
third  rail  has  suftieiein  carrying  capacity  to  conduct  all  the 
current  from  the  sub-stations  to  the  trains.  The  overhead 
pole  line,  therefore,  has  only  to  carry  the  ^i.ooo  volt  three- 
phase  high-tension  feeders  which  supply  the  various  sub- 
stations and  two  telephone  circuits.  The  high-tension 
feeders  are  of  standard  aluminum  cable  equivalent  to  No. 
wo  copper  wire.  The  |n>1cs  carrying  these  lines  are  40  ft. 
long  placed  80  ft.  apart.  si\ty-si\  to  the  mile.  In  towns 
the  (Miles  are  fin  ft.  long.  The  system  of  high-tension  dis- 
tribution is  very  complete,  ami  is  arranged  lo  secure  free- 
dom from  interruptions  of  service  due  lo  short  circuits  or 
breakages  on  any  one  transmission  line.  The  high-tension 
lines  are  indicated  by  dotted  lines  on  the  accompanying 


the  majority  is  in  going  under,  instead  of  over,  a  number  of 
other  jmle  lines.  The  usual  practice  is  lo  carry  the  high- 
tension  lines  over  every  other  pole  line.  This  line  goes 
under  all  unusually  high  telephone  pole  lines,  and  at  such 
places  guard-wires  art  put  over  the  lines.  The  guard- 
wires  are  s.rung  between  rectangular  frames  surrounding 
the  cross-arm,  some  of  which  can  Ik  seen  in  the  back- 
ground in  the  view  taken  :it  Wheat  on. 

At  the  crossings,  which  are  of  sufficient  length  so  that 
the  car  must  drift  for  a  distance  with  no  current,  the  an 
noyance  in  passengers  from  the  lights  going  out  will  he 
obviated  by  putting  up  short  section  of  trolley  wire  at  these 
places,  with  which  a  small  sliding  contact-bow  trolley  on 
the  cat  roof  will  make  contact.  This  will  carry  current 
enough  for  the  lights  on  the  car. 

The  arrangement  of  the  direct-current  feed  and  section 
iug  of  the  line  is  a  matter  of  much  importance  on  a  higlt- 
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speed  road  of  this  kind,  where  the  fluctuations  in  load  will 
he  extremely  violent.    The  arrangement  employed  on  this 
road  's  practically  the  muik  as  on  all  intcrarban  roads  fed  by 
sub-stations.    The  third  rail  between  am  two  sub  stations 
constitutes  a  continuous  section' tfet!  from  the  sub-stations 


SUB-STATION  AND  PLATFORMS  AT  MAYWOOD 

at  each  end.  Sectioning  of  the  third  rail  takes  place  only 
al  the  sub-stations.  Faeh  sub  station  will,  therefore,  feed 
both  ways,  and  as  long  as  there  is  no  trouble  on  the  line, 
all  the  third-rail  sections  <m  the  entire  system  will  he  con- 
nected together  through  the  medium  of  the  sub-station  bus- 
bars and  feeder  panels,  to  that  there  will  be  opportunity 
for  the  sub  stations  to  divide  the  load  among  each  other 
as  far  as  the  conductivity  of  the  third  rail  will  permit,  and 
in  case  of  nn  excessive  load  upon  one  section,  the  sub-sta- 
tion nearest  will  not  be  required  to  carry  the  total  load. 
In  case  of  a  short  circuit  on  any  section  ol  a  third  rail  the 

circuit  breakers  at  the 
two  sub-stations  that 
iced  it  will  open,  and 
it  will  be  entirely  dis- 
connected, On  the 
double  track  part  of 
the  road,  the  third 
rails  on  the  two 
parallel  tracks  are  not 
to  be  connected  to- 
gether permanently, 
but  form  two  separate 
seel  ions  connected 
through  the  medium 
of  the  sub-station 
feeder  panels  and  bus- 
bars, just  as  are  any 
other  sections. 

To  the  specialist  in 
high-voltage  switch- 
board-, ami  switching 
arrangements  the  in- 
stallation is  of  more 
than  usual  interest. be- 
cause it  is  one  of  the 
first  large  high-ten- 
sion alteniating-curreni  distribution  plants  to  go  into  oper- 
ation in  which  all  the  switching  will  be  done  on  the  high- 
voltage  sin*  ot  step-up  and  -i>  ;i-down  transformers.  Each 
generator  in  the  power  house  has  its  own  bank  of  three 
transformer-.,  and  each  rotary  converter  in  tin-  sub-stations 
has  its  bank  nfihrec  iian*t.>rnu  rs,  In  each  case  the  trans- 
former': arr  considered  as  .1  unit  with  the  generator  or  con- 


SECTION  THROUGH  CABLE  TERMINAL 


vertcr.  Each  generator  is  connected  with  its  bank  of  trans- 
formers dirictly  without  any  switches  or  circuit  breakers. 
In  other  words,  each  generator  and  its  transformers  con- 
stitute practically  a  -i»,ooo-volt  machine.  Doing  away  with 
all  low-tension  .switching  apparatus  and  depending'  on 
switches  in  the  .rn.ooo-volt  circuit  alone  is  a  proposition  at 
first  nothing  short  of  startling  to  those  familiar  with  the 
high-tension  work  that  has  been  done  in  the  past,  ami  espe- 
cially that  in  the  far  \\  est.  where  it  is  the  practice  to  do  as 
much  of  the  switching  as  |M>ssihle  on  the  low-tension  cir- 
cuits Th"  manufacture  of  oil  switches,  which  will  with 
certainty  open  circuits  of  over  20,000  volts,  has.  however, 
materially  changed  the  nature  of  the  problem.  Once  a 
high-tension  switch  is  introduced  which  is  easily  operated 
and  certain  in  operation  there  are  many  reasons  for  doing 
way  with  the  expense  ami  complication  of  low-tension 
switches.    The  oil  switch,  which  has  made  this  feasible,  is 


THIRD-RAIL  TAP  AND  CABLE  TERMINAL 

of  the  sam-j  general  type  as  that  made  by  the  (ieneral  Elec- 
tric Company  for  the  Manhattan  Elevated  power  house  in 
New  York.  Each  leg  of  the  switch  is  in  an  oil  cylinder  in  a 
separate  brick  compartment.  It  is  motor  operated,  a  mot  or  OH 
each  switch  keeping  wound  up  a  spring  which  trips  the 
switch  open  or  shut.  After  each  o|vcration  of  the  switch  the 
motor  winds  tip  the  spring  to  make  up  for  the  amount  it  un- 
wound during  the  operation.  The  motor  is  operated  by 
direci  current  from  the  exciter  panel,  ami  is  entirely  auto- 
matic in  its  action.  The  trip  of  the  switch  is  also  worked 
by  direct  current  from  a  small  switch  on  the  generator 
panel,  Indicating  lamps  on  the  generator  panel  show 
whether  the  switch  is  ipen  or  closed. 

Taking  up  the  circuits  in  their  logical  order,  on  the  sta- 
tion-wiring diagram,  the  main  current  from  the  generators 
fajoo-volt  time-phase 1  is  taken  directly  to  the  low-tension 
terminals  of  its  three-delta  connected  transformers,  taps 
lieing  taken  off  between  the  generator  and  transformer  for 
a  potential  transformer  which  supplies  switchltoard  instru- 
ments on  the  generator  panel.  Taps  also  lead  off  to  a  threc- 
polc.  double-throw  oil  switch  on  a  transfer  panel,  from 
which  a  panel  governing  an  induction  motor  driving  the 
exciter  is  run,  and  also  blower  motor  and  lighting  circuits. 
On  the  transformer  panel  the  three  generators  are  so  con- 
nected, as  seen,  to  the  two  three-pole,  double-throw  oil 
switches  a>  to  allow  any  ol  the  three  generators  to  operate 
the  «tation  circuits,  which  are  run  from  the  transfer  panels. 
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The  lighting  circuits  can  be  supplied  either  by  direct  cur-  operated  oil  switch,  from  which  they  pass  to  the  alternating- 
rent  from  the  exciters  or  by  alternating  current.  The  main  current  26,000- volt  bus-bars.  The  reversal  relay  is  a  combina- 
gencrator  current,  after  passing  through  its  three  step-up     tion  of  current  and  potential  coils  so  arranged  as  to  trip 


AT  WHEATON,  ON  THE  AURORA,  ELGIN  &  CHICAGO  RAILWAY,  SHOWING  SIDEWALK  CROSSING,  SIGN  AND  STOCK  GUARD. 
SUPERINTENDENT'S  AND  DISPATCHER'S  OFFICE  IN  DEPOT  AT  RIGHT.    HIGH  TENSION  LINES  WITH  GUARD 

WIRE  FRAMES  AT  LEFT  IN  DISTANCE 


"transformers  and  being  laised  to  26,000  volls,  passes  the  generator  switch  should  current  start  to  flow  from 
through  Current  transformers,  which  are  for  operating  the     the  line  toward  the  generators.    Direct  current  from 


TYPICAL  VIEW  OF  DOUBLE  TRACK  ON  AURORA.  ELGIN  AND  CHICAGO  RAILWAY 

ammeter,  power-factor  indicator,  induction  wattmeter  and  the  exciter  circuit  is  brought  to  the  generator  panel  for 
reversal  relay  on  the  generator  panel.  After  passing  the  controlling  the  main  switch,  which  is  located  some  dis- 
currcnt  transformers  the  leads  arc  taken  to  the  machine-     tance  from  the  switchboard.    The  generator  and  feeder 
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panels  have  in »  lii^h-vi  »ltaf»c-  wires  upon  them  whatever. 

From  the  generator  panels  the  26,000-volt  bus-bars  |>ass 
id  (lie  high-tension  feeder  panels.  Each  feeder  passes  first 
through  a  machine-operated  oil  switch  similar  to  those  in 
the  generator  circuit s.  It  then  passes  a  current  trans- 
former, which  operate*  feeder  power-factor  meter,  ammeter 
and  the  overload  relay,  which  closes  the  switch-tripping 
circuit  whenever  the  current  flowing  exceeds  the  amount  for 
which  the  relay  is  set.  The  main  feeder  switches  can  also 
lie  operated  by  a  hand  control  switch,  as  well  as  auto- 
matically by  overload.  Other  features  of  the  power-house 
switchboards  are  made  plain  by  the  wiring  diagram.  There 
are  three  1500-kw  three-phase  General  Elect rk  generators 


ator  panels,  and  will  act  to  open  the  oil  switch  in  the  in- 
coming feeder  in  case  the  sub-station  attempts  to  give  cur- 
rent to  the  line  instead  of  receiving  it.  This  might  happen 
at  any  of  the  Mlb-Stations  oil  a  loop  circuit  in  case  of  a 
short  circuit  on  the  high-tension  lines  between  the  powci 
house  and  the  sub-station.  The  sub-station  would  then  re- 
ceive current  from  the  other  direction,  and  feed  hack  into 
the  short  circuit.  In  case 't  were  desired  as  a  regular  thing 
to  feed  hack  from  the  sub  station  because  of  some  section 
of  the  high-tension  lines  lieing  cut  out,  il  would  he  done 

by  adjusting  the  reversal  relay  to  allow  this.  After  |xtss- 
ing  the  current  transformers,  the  incoming  line  is  taken 
to  the  thrcc-pok  oil  machine  switch.   The  switch  is  con- 
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now  installed.  The  26,000-voll  wiring  in  both  power  sta- 
tion and  stib  stations  is  carried  in  brick  Hues  or  conduits, 
which  isolates  each  urcii't  from  adjacent  circuits.  The 
regular  sub-station  equipment  for  all  the  sub  stations  com- 
prises two  500-kw  p  tary  converters  with  a  bank  of  trans- 
formers for  each.  Tlii-  sub- stations  have  basements  which 
are  air-tight,  and  in  which  air  is  kept  under  pressure  by  the 
blower  for  cooling  the  transformer. 

Referring  to  the  accompanying  wiring  diagram  of  a  sub- 
station it  is  seen  that  one  panel  of  the  sw  itchboard  is  de- 
voted to  the  incoming  Jo.oon-volt  line.  Where  there  is  one 
or  more  snh-slalions  In  y<  .n.]  this  one  there  is  another  panei 
devoted  tn  the  iMtgoing  line  to  the  next  sub  station.  The 
principal  object  of  this  is  t'j  make  it  jwissihle  tu  cut  off  the 
line  btyoud  in  case  <.f  sboTl  circuit.  After  passing  the 
lightning  arresters  the  inc  nuiin;  line  goes  through  current 
transformers  which  'tippty  current  for  an  indicating  am- 
meter and  the  current  coils  of  a  reversal  relay.  This  re- 
versal relay  is  similar  to  that  on  the  power-house  geuer- 


t  rolled  by  a  hand  switch  on  the  feeder  panel,  as  well  as  by 
the  reversal  relay  on  that  panel.  From  the  oil  switch  the 
incoming  Kcder  goes  directly  to  the  bus-bars.  The  panel 
for  the  outgoing  line  and  controlling  apparatus  connected 
therewith  are  similar  to  the  incoming,  except  that  the  ma- 
chine switch  is  controlled  by  an  overload  relay,  instead  of 
a  reversal  relax  ,  and  there  is  an  ammeter  in  each  leg  of  the 
circuit.  The  |M>tenlial  transformer  for  the  reversal  relax 
on  the  incoming  pond  is  connected  directly  to  the  bus-bars. 
Current  for  the  operation  of  the  machine  switches  is  sup- 
plied from  the  500- volt  direct  current  ordinarily,  hut  when 
the  converters  are  not  in  Operation  ami  the  third  rail  is 
dead,  the  switches  can  be  worked  by  current  from  a  small 
storage  battery  located  in  a  cabinet  in  the  sub-station.  This 
is  a  1 25-voit  battery  in  series  witli  a  resistance. 

F.ach  rotary  converter  has  its  lank  of  transformers  con- 
trolled by  an  oil  machine  switch.  The  alternating-current 
panel  for  each  converter,  while  having  110  high-voltage 
wires  upon  it,  is.  to  all  intents  and  purposes,  a  high-tension 


Google 


October  4.  1902.] 


STREET  RAILWAY  JOURNAL 


575 


WIRING  DIAGRAM  OF  MAIN  STATION 


Digitized  by  Google 


576 


STREET  RAILWAY  JOURNAL 


[Vol,  XX.    \u.  14. 


panel,  l>ecausc  its  instrument!  and  controlling  switches  all 
relate  to  the  .'6.00a- volt  line  before  it  passes  to  the  step- 
down  transformers.  After  passing  the  main  switch,  which 
is  operated  by  a  haml  switch  or  by  an  overload  relay  on  the 
converter  panel,  the  high-tension  lines  go  through  current 
transformers  for  the  switchboard  instruments,  and  then  to 
the  three  main  step-down  trans  formers.  Potential  trans- 
formers for  the  switchboard  instruments  are  on  the  low- 
voltage  side  of  these.  The  converter  panel  contains  a 
power-factor  meter,  ammeter,  voltmeter,  overload  relay  ami 
controlling  switch.    The  controlling  switch  011  all  these 


The  road  is  operated  under  despatcher's  orders  given 
by  telephone.  At  sub-stations  train  orders  are  received  by 
the  sub-station  attendant  for  delivery.  There  are  also  tele- 
phone booths  at  all  sidings  and  crossovers  for  emergency 
use  when  cars  fall  behind  time.  There  are  I  wo  telephone 
circuits  the  length  of  the  line,  one  for  despatch mg.  the 
other  for  general  business.  Double-throw,  double-pole 
knife  twitches  at  each  telephone  instrument  make  it  jk»s- 
sible  tO  talk  over  either  circuit  from  any  instrument. 
Double-pole  switches  are  provided  at  stations  for  cutting 
Out  sections  of  telephone  line  in  case  of  trouble.  Some 
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tvpe-H  oil  switches  is  arranged  on  the  principle  of  a  faucet 
handle.  The  handle,  or  key,  rotates  to  open  or  close  the 
switch,  standing  vertical  when  the  switch  is  closed,  and 
horizontal  when  it  is  open.  Indicating  lamps  show  green 
when  the  switch  is  open,  and  red  when  it  is  closed.  The 
rotary  converters  can  be  started  either  by  direct  current 
from  the  third  rail  or  by  alternating  current.  The  con- 
verters are  connected  six-phase,  as  shown.  Whin  starting 
frmu  the  alternating-current  end  the  three-pole  double- 
throw  switch  is  first  put  up.  thereby  giving  only  pari  of  the 
full  voltage  until  some  speed  has  been  attained,  when  this 
switch  ts  thrown  down  and  the  converter  given  full  alter- 
nating-current pressure  through  the  reaction  coil*,  the  lat- 
ter Wing  for  maiding  ihr  eoovertef  in  make  use  of  its  com* 
pound  field  winding  to  I  told  up  the  voltage.  The  thrcv- 
pole  starlint;  switch  i«  mounted  mar  the  transformers  on 

top  of  the  reactive  coils 


device  for  automatically  cutting  out  booth  telephones  when 
not  in  use  will  be  installed,  so  that  careless  trainmen  cannot 
leave  a  telephone  bridged  across  the  line  to  the  detriment  of 
the  efficiency  of  the  circuit  and  to  fall  a  prey  to  lightning. 
The  stationary  telephones  are  all  Stromln-rg-Carlson  make. 
Each  car  carries  a  portable  telephone  to  connect  in  along 
the  line.    These  are  made  by  the  Garl  Electric  Company. 

The  rat.?s  of  fare  are  approximately  ij  cents  |>er  mile, 
and  are  about  half  the  regular  steam-road  fare  between  the 
points  reached.  Because  of  the  present  limited  equipment 
no  attempt  has  been  made  vet  to  meet  the  steam-railroad 
monthly  Commutation  rates.  All  5-ccnt  fares  arc  regis- 
tered. Tickets  are  sold  at  sub-station  wailing  moms  and 
at  terminal*.  Cash  fares  are  receipted  for  by  conductor* 
with  -t  ticket  like  that  used  on  the  <  Ifiehard  I.ake  Division 
of  the  Detroit  I'nitc.l  Railway,  which  is  illustrated  else- 
where in  this  issue  in  an  article  on  the  passenger  department 
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Of  that  system.  The  car  shops  are  being  built  at  Wlieaton, 
where  also  arc  the  operating  offices. 

At  present  writing  the  road  has  not  been  in  operation 
long  enough  to  have  made  it  wise  management  to  give  the 
last  train  Service  ultimately  intended,  because  the  roadbed 
is  new  and  subject  to  settling,  and  the  trainmen  need  time 
to  get  used  to  the  service.  The  present  service  is  a  car 
every  hall  hour  from  the  terminal  at  West  Fifty-Second 
Avenue  to  Aurora.  The  Elgin  line  is  not  completed  bc- 
cau.se  of  lack  of  rails,  and  at  present  writing  the  Batavia 
branch  is  not  open,  although  almost  ready.  The  run  to 
Aurora  is  made  in  1  hour  and  15  minutes,  making  all  stops. 
Cars  stop  at  platforms  along  the  line  only  to  receive  or  dis- 
charge passengers.  Stopping  platforms  are  all  shown  on 
the  map.  The  time  10  Wlieaton,  20J  miles,  is  42  minutes. 
There  are  twenty-four  platforms  in  that  distance,  but  in 
ordinary  operation  only  about  a  quarter  of  these  require 
stops.  The  present  schedule  speed  is  maintained  with  great 
ease,  and  gives  the  company  good  reason  to  think  that  with 
track  ballast  settled  the  local  trains  between  Chicago  and 
Aurora  can  make  the  distance  in  one  hour.  A  through 
service,  stopping  only  at  Wheat  Oil  and  at  some  points  within 
the  Chicago  city  limits,  is  contemplated,  with  a  running 
time  of  45  minutes.  The  distance  is  34.6  miles.  The  time 
required  to  go  from  the  Union  Elevated  loop  in  Chicago  to 
Fifty-Second  Avenue  over  the  Garfield  l'ark  line  of  the 
Metropolitan  Elevated  is  30  minutes  at  present,  and  could 
be  reduced  somewhat  by  an  express  service,  which  may  be 
put  on.  A  45-minutc  run  from  Fifty-Second  Avenue  to 
Aurora  would  mean  that  Aurora  could  be  reached  from 
the  downtown  district  in  Chicago  in  considerably  less  time 
and  with  less  annoyance  than  on  the  steam  mads,  to  say- 
nothing  of  the  greater  frequency  of  the  electric  cars.  The 
iufrequency  of  the  steam  trains  is  one  of  their  greatest 
drawbacks,  as  all  Giicago  people  who  have  visited  towns 
along  the  Fox  River  can  testify. 

However,  this  electric  service  needs  no  argument  in  its 
defense,  because  the  traffic  it  has  carried  every  day  since  it 
opened  has  demonstrated  that  the  road  is  meeting  a  |>opular 
demand  and  also  creating  travel  which  did  not  before  exist. 
Considering  the  newness  of  the  road  and  the  fact  that  some 
paving  operations  in  Aurora  have  (in  vented  the  cars  from 
running  to  the  center  of  that  city,  or  even  leaving  these  out 
of  account,  the  results  are  very  gratifying.  Fur  two  of  the 
first  weeks  of  operation  the  grn>>  receipts  from  the  half 
hour  local  service  between  Chicago  anil  Aurora  were  given 
by  the  management  as  $904.  i<>  per  day. 

The  service  called  for  the  operation  of  five  cars.  On 
Sundays  the  traffic  has  been  enormous,  and  has  sometimes 
swamped  the  ability  of  the  company  to  take  care  of  ii,  even 
with  two-car  trains.  One  Sunday,  Aug.  31,  with  only  five 
cars  in  operation,  the  receipts  ran  as  high  as  Si. 872.  <  >nc 
gratifying  llring  about  traffic  so  far  has  been  the  amount  of 
through  business  l>ctween  C  hicago  and  Aurora,  which  con- 


stitutes the  Lest  and  largest  part  of  the  business.  And  this 
is  the  very  business  which  the  increase  in  speed  and  oper- 
ation to  the  center  of  Aurora  will  help.  With  the  entire 
mileage  ol  the  road  open  for  business,  as  it  will  be  upon  the 
completion  of  the  Flgin  and  Batavia  branches,  and  with 
last  through  service  inaugurated,  it  would  not  1>e  unreason- 
able to  expect  thai  the  gross  receipts  would  be  three  times 
those  al  present.  Allowing  even  a  liberal  percentage  of  this 
for  operating  and  maintenance,  as  compared  with  other  in- 
terurban  roads,  would  leave  enough  for  the  investors  in  the 
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securities  to  put  the  road  on  a  solid  financial  footing.  Of 
cours.-,  these  are  unusually  prosperous  times,  and  all  rail- 
road earnings  arc  abnormally  high.  On  the  other  hand, 
while  there  may  be  temporary  declines  in  receipts,  the 
general  average  is  sure  to  rise  as  time  passes,  because  of  the 
increase  in  the  riding  habit  and  the  increase  of  population 
along  the  line.  Al  the  present  time  this  road  touches  the 
southern  edge  of  a  nnmlier  of  old.  thickly  settled  suburban 
towns.  There  is  certain  to  be  grow  th  in  these  towns  along 
the  line  of  the  road,  as  well  as  in  the  villages  further  out. 
Taken  altogether,  it  is  gratifying  to  know  that  the  prospects 
for  this  enterprise  are  so  good,  for  it  is  a  matter  of  interest 
to  many  more  than  the  investors  in  this  company's  securi- 
ties. The  financial  outcome  of  such  an  electric  railway 
undertaking  as  this  has  an  important  bearing  on  future 
development  and  investment  in  the  electric  railway  field:  a 
matter  in  which  both  the  public  and  all  connected  with  the 
electric  railway  business  are  interested. 
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Tilt  Washington.  Baltimore  X  Atniapi >Im  Railway  is  the  new 
high-speed  electric  line  extending  from  the  sulturlis  of  Washing- 
ton  to  Ualmni.it,  a  distance  of  ,ti  miles,  with  a  branch  from  Annap- 
olis Junction  to  Annapolis,  a  distance  of  al>out  15  miles.  The  over- 
head trolley  will  Ik-  used  and  schedule  speeds  i>i  ovet  40  miles  per 
hoar  arc  to  be  attained.  This  road  is  to  be  the  scene  ol  the  first 
Commercial  o|>eration  of  an  entirely  new  system  oi  electric  traction. 

The  special  feature  oi  this  system  is  the  use  .if  single-phase  al- 
ternating current  in  generators,  transmission  lines,  trolley  car  equip- 
mcnt  and  motors.  It  constitutes  a  wide  departure  Ironi  present 
types  of  railway  apparatus,  and  while  retaining  the  bcsl  character- 
istics of  the  present  standard  direct-current  motor  system  the 
of  alternating  ctirrinl  makes  it  politic  lo  avoid  many  of  the  had 
features. 

The  standard  direct -current  railway  equipment  pOMCWMM  several 
characteristics  which  fit  it  especially  for  railway  service.  These 
characteristics  have  been  of  sufficient  importance  to  overbalance 
many  defects  in  the  system.  In  fact,  a  far  greater  amount  of  effort 
and  engineering  skill  has  been  required  for  overcoming  or  neutral- 
izing the  defects  ihan  for  developing  the  gixxl  features  possessed 
by  the  system.  By  far  the  must  important  characteristic  possessed 
by  the  direct-current  system  is  found  in  the  type  of  motor  used  on 
the  car.  The  direct  current  railway  motor  is  in  all  cases  a  series- 
wound  machine.  The  series  motor  is  normally  a  variable  field  ma- 
chine, and  il  is  this  feature  which  has  adapted  the  motor  especially 
to  railway  service.  Shunt-wound  motors  have  been  tried  and  aban- 
doned, All  manner  of  combinations  of  shunt,  series  and  separate 
excitation  have  been  dev  iscd  and  found  wanting,  and  111  many 
cases  the  real  cause  of  failure  was  not  recognised  by  those  retBOnM 
hie  for  the  various  combinations.  They  all  missed  to  a  greater  or 
less  extent  the  variable  field  feature  of  the  straight  series  motor. 

It  is  true  thai  a  variable  field  can  he  obtained  with  siumi  or  separate 
excitation,  but  not  without  controlling  or  regulating  devices;  and 
the  variation  is  not  inherently  automatic,  as  in  the  scries  motor 
Polyphase  and  single-phase  induction  motors  do  not  posses,  the 
variable  field  feature  at  all,  as  they  are  essentially  constant-field 
machines.  They  arc  equivalent  lo  direct -current  shunt  or  separately 
excited  motors,  with  constant  field  strength,  which  have  been  unable 
to  compete  successfully  with  the  series  motor.  The  variable  field 
of  the  series  motor  makes  it  automatically  adjustable  for  load  and 
speed  conditions.  It  also  enables  the  series  motor  to  develop  large 
I  octrees  without  proportionately  increased  currents  The  automati- 
cally varying  field  is  accompanied  by  corresponding  variations  in 
the  counter  e.  m.  f.  of  the  armature,  until  the  s|K-cd  can  adjust 
itself  to  the  new  field  conditions  This  feature  is  of  great  assistance 
in  reducing  current  lluct nations,  with  a  small  number  of  steps  in 
the  regulating  rheostat.  Any  increase  in  current,  as  resistance  is 
cut  out.  is  accompanied  by  a  momentary  increase  in  the  counter 
e.  m.  f.,  thus  limiting  the  current  increase  to  a  less  value  than  in 
the  case  of  a  constant  field  moior 

Next  to  the  type  of  motor  the  greatest  advantage  possessed  by 
the  direct-current  system  lies  in  the  use  of  a  single  current,  or  cir- 
cuit, thus  permitting  the  iw  of  one  trolley  wire  1  11.'  advantages 
of  the  single  trolley  are  so  well  know  n  that  it  is  unnecessary  to  dis- 
cuss them.  For  third  rail  construction,  the  use  of  single  current  is 
'if  even  greater  importance  than  in  the  case  of  overhead  trolley. 
It  is  seen,  therefore,  that  it  is  not  to  the  direct  current  that  credit 
should  lie  given  for  the  great  success  of  the  present  railway  system, 
but  lo  the  series  type  of  motor  and  the  tact  that  up  lo  the  present 
time  no  suitable  single  phase  alternating-current  motor  has  been 
presented. 

Some  of  the  undesirable  features  of  the  direct -current  railway 
system  should  also  be  considered  The  speed  Control  is  inefficient. 
A  nominally  constant  voltage  is  supplied  to  the  car.  and  speed  con- 
trol is  obtained  by  applying  variable  voltage  al  the  motor  terminals. 
This  variation  is  produced  by  the  use  of  resistance  in  scries  wilh 
the  motors  with  a  loss  prn[vortional  p.  the  voltage  taken  up  by  tin- 
resistance,  fly  means  ot  ibe  series-parallel  arrangement  the  equiv- 
alent of  two  voltages  is  obtainable  at  tb.  motor  terminals  without 
the  use  of  resistance.  Therefore,  with  series-parallel  control  there 
arc  two  efficient  speeds  with  any  given  torque,  and  with  multiple 
control  there  is  but  one  efficient  speed  with  a  given  torque.  All 
other  speeds  arc  obtained  through  rheoslattc  loss,  and  the  greater 
the  reduction  from  cither  of  the  two  speeds,  series  or  parallel,  the 
lower  will  l>e  the  efficiency  of  the  equipment  At  start  the  rheo- 
static  losse-  are  always  relatively  large,  as  practically  all  the  volt- 
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age  ol  the  line  is  taken  up  in  the  rheostat.  For  heavy  railroad 
service,  where  operation  for  long  periods  al  oilier  than  lull  and 
half  speeds  may  be  necessary,  the  rheostatic  loss  will  be  a  very 
serious  matter. 

The  controlling  devices  themselves  are  also  a  source  of  trouble 
An  extraordinary  amount  of  time  and  skill  has  been  expended  in 
perfecting  fins  apparatus  The  difficulties  increase  with  the 
power  to  be  handled.  The  controller  is  a  part  of  the  equipment 
v.  Inch  is  Subjected  to  much  more  than  ordinary  mechanical  wear  and 
1 1  :n  and  it  can  go  wrong  al  any  m  of  many  point-  The  large] 
the  equipment  to  Ik-  controlled  the  more  places  arc  to  be  found  in 
the  controller  which  can  give  trouble.  The  best  that  can  be  said  of 
the  railway  controller  is  that  it  is  a  necessary  evil. 

Another  limitation  0/  the  direct-current  system  is  the  trolley 
voltage  Five  hundred  volts  is  common  at  the  car  and  650  volts 
is  very  unusual  By  iar  the  larger  number  of  the  railway  equip 
mentS  in  service  to-day  are  nnsuitrd  for  operation  at  600  volts, 
and  "no  volls  in  normal  operation  would  be  unsafe  for  practically 
all.  The  maximum  permissible  trolley  voltage  is  dependent  upon 
inherent  limitations  m  the  design  ol  motors  and  controllers.  The 
disadvantages  of  low  voltage  appear  in  the  extra  cost  ..t  copper, 
etc.  and  in  the  difficulty  of  collecting  current.  In  heavy  railroad 
work  the  current  to  Ik-  handled  becomes  enormous  at  usual  volt- 
ages A  .>4ooTip  electric  locomotive,  for  example,  will  require 
between  .toon  amps,  and  4000  amps,  at  normal  rated  power  and  prob- 
ably 6000  amps,  to  Xnoo  amps,  at  times.  Wilh  the  overhead  trolley 
these  currents  are  too  heavy  to  he  collected  in  the  ordinary  man- 
ner, and  il  is  a  serious  problem  with  any  form  of  trolley  or  third- 
rail  system  which  can  be  used.  It  is  evident  that  for  heavy  service, 
comparable  with  that  oi  large  steam  railroads,  a  much  higher  volt- 
tage  than  used  in  our  present  direct -current  system  is  essentia!, 
and  the  use  oi  higher  voltage  is  destined  to  come,  provided  it  is 
not  attended  by  complications  which  more  than  overbalance  the 
benefits  obtained.  A  further  disadvantage  of  the  direct-current  sys- 
tem is  the  destructive  action  known  as  electrolysis.  This  may  not 
be  of  great  importance  in  interurban  lines,  chiefly  because  there 
is  nothing  to  be  injured  by  it.  In  city  work  its  dangers  are  well 
known,  and  very  expensive  constructions  are  now  used  to  elim- 
inate or  minimize  its  effects 

From  the  foregoing'  statements  it  is  evident  thai  an  allernating- 
currctit  railway  system  to  equal  the  direct  current  should  possess 
the  two  principal  features  of  the  direct  current  system,  vi/  .  a  single 
supply  circuit  and  the  variable  field  motor,  and  to  be  an  improve- 
ment upon  the  direct-current  system  the  alternating  current  should 
avoid  some  of  the  more  important  disadvantages  incident  to  the 
present  direct  current  railway  apparatus. 

The  system  must,  therefore,  be  single-phase.  The  important-, 
of  using  single  phase  for  railway  work  is  well  known  The  difficul- 
ties and  complications  of  the  trolley  construction  are  such  that 
several  alternating  current  systems  have  been  planned  on  the 
basis  of  single  phase  supplied  to  the  car.  with  converting  apparatus 
on  the  car  to  transform  lo  direct  current,  in  order  that  the  stand- 
ard type  of  railway  motors  may  be  used.  Such  plans  are  attempts 
to  obt?in  the  two  most  valuab.c  features  of  the  present  direct  cur- 
rent system  The  polyphase  railway  system,  used  on  a  few 
European  roads,  employs  three  currents,  and  therefore  does  not 
meet  the  above  requirements.  The  motor  for  the  alternating- 
current  railway  service  should  have  the  variable  speed  charac 
teristics  of  the  series-direct-current  motor.  The  polyphase  motor 
is  not  suitable,  as  it  is  essentially  a  constant  field  machine  and 
does  not  possess  any  true  variable  speed  characteristics  There- 
lore  it  lacks  both  oi  the  good  features  of  the  direct  current  rail 
way  system.  A  new  type  of  motor  must  therefore  he  furnished 
as  none  of  the  alternating  current  motors  in  commercial  use  is 
adapted  for  the  speed  and  torque  requirements  of  first-class  rail- 
way service  Assuming  that  such  a  motor  is  obtainable  for  opera- 
lion  on  a  single-phase  circuit,  the  next  step  to  consider  is  whether 
the  use  of  alternating  instead  of  direct  current  on  the  car  will  allow 
some  of  the  disadvantageous  feature.;  of  the  direct-current  system 
to  be  avoided.  The  direct -current  limits  of  voltage  are  at  once 
removed,  as  transformers  can  be  used  for  changing  from  any  de- 
sired trolley  voltage  to  any  convenient  motor  voltage  Electrolytic 
troubles  practically  disappear.  As  transformers  can  be  used,  vari- 
ations in  supply  voltage  are  easily  obtainable.  As  the  motor  is 
assumed  to  have  the  characteristics  of  the  direct-current  series 
motor,  speed  control  without  rheostatic  loss  is  practicable  when 
voltage  control  is  obtained.  This  combination,  therefore,  allows 
the  motor  to  operate  at  relatively  good  efficiency  at  any  speed 
within  the  range  of  voltage  obtained.  If  the  voltage  be  varied 
ever  a  sufficiently  wide  range  the  speed  range  may  be  carried 
irom  the  maximum  desired  down  to  rero,  and  therefore  down  to 
starting  conditions.  With  such  an  arrangement  no  rheostat  need 
Ik-  used  under  any  conditions,  and  the  lower  the  speed  at  which 
the  motor  is  operated  the  less  the  power  required  from  the  line 
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The  least  power  is  required  to  start,  as  the  motor  is  doing  no 
mirk  and  there  is  no  rhcostatic  luss.  Tile  losses  at  start  arc  only 
llMMC  in  the  motor  ami  transforming  apparatus  the  total  heini»  les* 
than  when  running  at  full  speed  with  an  equal  torque.  Such  a 
system,  therefore,  permits  maximum  economy  in  power  consumed 
by  motor  ami  eontrol.  "this  economy  in  control  is  not  possible 
with  the  polyphase  railway  motor,  as  this  motor  is  the  equivalent 
**i  the  direct-current  shunt  motor,  with  which  the  riieostatic  loss 
is  even  greater  than  with  the  scries  motor. 

The  use  of  alternating  current  on  the  car  allows  voltage  control 
to  be  obtained  in  several  ways.  In  one  method  a  transformer  is 
arranged  with  a  large  number  of  lead-  carried  to  a  dial  or  controller 
drum.  The  Stilluell  regulator  is  a  well  known  example  of  this 
type  of  voltage  control.  This  method  of  regulation  is  suitable  tor 
small  equipments  with  moderate  currents  to  be  handled  The  con 
trullir  will  he  subject  to  muiic  sparking,  as  in  the  case  of  direct- 
current  apparatus,  and  therefore  becomes  less  satisfactory  as  lin- 
ear equipment  is  increased  in  capacity.  Another  method  of  con- 
trol available  with  alternating  current  is  entirely  non-sparking, 
there  being  no  make-and-brcak  contacts.  This  controller  is  the 
so-called  "induction  regulator."  which  is  a  transformer  with  the 
primary  and  secondary  winding*  on  separate  cores.  The  voltage 
in  the  secondary  winding  is  varied  by  shifting  its  angular  petition 
in  relation  to  the  primary.  With  this  type  of  voltage  controller 
very  large  currents  can  be  handled,  and  it  is  especially  suitable  for 
hravjr  equipments,  such  as  locomotives.  It  is  thus  seen  thai  there 
is  one  method  of  control  available  with  alternating  current  which 
avoids  tin-  inherent  troubles  of  the  direct-current  controller.  The 
induction  regulator  is  primarily  a  transformer,  ami  all  wear  and  tear 
is  confined  to  the  supports  which  carry  the  rotor.  Therefore  the 
objectionable  controller  of  the  standard  direct-current  system  can 
be  eliminated,  provided  a  suitable  alternating-current  motor  can  In- 
obtained.  This  ideal  type  of  controller  is  inn  applicable  to  the 
poiypbaM  railway  motor,  in  which  speed  control  can  be  obtained 
only  through  rheoslatie  loss  The  polyphase  control  system  ts 
even  more  complicated  than  the  direct  current,  as  there  must  be  a 
rheostat  for  each  motor  and  two  or  three  circuits  m  each  rheostat. 
It  is  thus  apparent  that  by  the  use  of  single-phase  alternating  cur- 
rent with  an  alternating  current  motor  having  the  characteristics 
of  the  direct-current  scries  motor  the  beM  features  of  the  direct 
current  system  can  be  obtained,  and  at  the  same  tune  many  of  its 
disadvantage!  can  he  avoided. 

II-,-  |w>rtioti  'ii  tin-  problem  therefori  resolve*  itseli  inti  the 
Construction  Of  a  single  phase  motor  having  the  characteristics  of 
the  direct-current  series  motor.  There  arc  several  types  of 
^ingle-phase  alternating-current  motors  which  have  this 
•cries  characteristic.  One  type  is  similar  in  general  con- 
struction to  a  direct-current  motor,  but  with  its  magnetic 
circuit  laminated  throughout,  and  with  such  proportions  that  it 
can  successfully  contmutate  alternating  current  Such  a  motor  is 
a  plain  series  motor  and  can  be  operated  on  either  alternating  01 
direct  current  ami  will  have  the  same  torque  characteristics  in 
either  case.  Another  type  of  motor  is  similar  in  general  construc- 
tion, but  the  circuits  are  arranged  in  a  different  manner.  The  held 
is  connected  directly  across  the  supply  circuit,  with  proper  control 
appliances  in  scries  with  it  The  armature  is  short-circuited  on 
itself  across  the  brushes,  and  the  brushes  are  Set  M  M  angle  .if 
approximately  45  degs.  from  the  ordinary  neutral  point.  The  first 
of  these  two  types  of  motors  is  the  one  best  adapted  tor  operation 
in  large  units. 

This  is  the  type  of  motor  which  is  to  Ik-  used  on  the  Washington. 
Baltimore  ft  A  ntiapolis  Railway.  Several  motors  have  been  built 
and  tested  with  very  sati'factory  results,  both  on  the  testing  stand 
and  under  a  car.  The  results  were  so  favorable  that  the  system 
was  proposed  to  the  Cleveland  Knginecring  Company,  represen- 
ting the  Washington.  Baltimore  &  Annapolis  Railway,  ami.  after 
investigation  by  their  engineers,  it  was  adopted,  A  description 
of  the  apparatus  to  Ik-  used  "ii  this  road  will  illustrate  the  system 
to  good  advantage. 

Single-phase  alternating  current  will  be  supplied  to  the  car  at  a 
frequency  of  16  2-3  cycles  |ht  second,  or  jooo  alternations  per 
minute.  The  current  from  the  overhead  trolley  wire  is  normally 
feil  in  by  one  trolley  at  approximately  toon  volts  Within  the 
limits  of  the  District  of  Columbia  two  trolleys  are  employed,  as 
by  act  of  Congress  the  use  of  rails  «s  conductors  is  prohibited  in 
this  district,  presumably  on  account  of  electrolysis.  In  this  case 
the  trouble,  of  course,  will  not  exist,  but  the  contracting  company 
has  been  unable  to  obtain  permission  for  tin  grounded  circuit 

The  alternating  current  to  the  car  is  carried  through  a  main 
switch,  or  circuit  breaker,  on  the  car  to  an  auto-transformer  con- 
nected between  the  trolley  and  the  return  circuit.  At  approxi- 
mately 300  volts  from  the  ground  terminal  a  lead  is  brought  out 
ftorn  the  auto-transformer  and  passed  through  the  regulator  to 
one  terminal  of  the  motor.     For  parting  Brd  controlling  the 
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speed  an  induction  regulator  is  used,  with  its  secondary  winding 
in  series  with  the  motors.  This  secondary  circuit  of  the  regulator 
can  be  made  either  to  add  to  or  subtract  from  the  transformer  volt- 
age, thus  raising  or  lowering  the  voltage  supplied  to  the  motor*. 
The  regulator  therefore  docs  double  duty.  The  controller  for  di- 
rect-current motors  merely  lowers  the  voltage  supplied  to  the 
motors,  but  cannot  raise  it:  but  an  alternating-current  regulator 
can  be  connected  for  an  intermediate  voltage  ami  can  either  raise 
or  lower  the  motor  voltage.  In  this  way  the  regulator  can  be 
made  relatively  small,  as  it  bandies  only  the  variable  clement  of  the 
voltage,  and  the  maximum  voltage  in  the  secondary  winding  is 
but  halt  <d  the  total  variation  required. 

In  tin-  equipments  in  question,  the  range  of  voltage  at  the  motor 
is  to  be  varied  from,  approximately,  joo  volts  up  to  400  volts,  or 
slightly  higher.   The  transformer  on  the  car  will  supply  Jig  volts, 

.    'I  I  In-  -i-r  1 11.hr;.     11 ..        .  .1  1   1       g  «  -  I!  In-  >a  •.-.iu:  ',i  g.  in-r.il - 

slightly  more  than  too  volts  when  turned  to  the  position  of  us 
maximum  voltage.  T  his  voltage  of  the  regulator  is  about  one- 
fourth  of  that  of  the  motors  at  full  voltage     The  regulator  can 

consequently  be  made  relatively  small,  in  comparison  wilh  the  mo- 
tor capacity  of  the  equipment     It  has  been  found  unnecessary  to 
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use  much  lower  than  joo  volts  in  this  installation,  as  this 
allows  a  comparatively  low  running  speed,  and  approximately  200 
volts  will  be  necessary  to  stan  wilh  the  required  torque.  The 
greater  part  of  this  voltage  is  necessary  to  overcome  the  e.  m.  t.  of 
self  induction  in  the  motor  windings,  which  is  dependent  upon 
the  current  through  the  motor  and  is  independent  of  the  speed 
<if  the  armature. 

There  will  be  four  motors  of  too  hp  on  each  car.  The  full  rated 
voltage  of  each  motor  is  approximately  jjo  volts.  The  motors 
are  arranged  in  two  pairs,  each  consisting  of  two  armatures  in 
series,  and  two  fields  111  series,  and  the  two  pairs  are  connected 
hi  parallel  The  motors  arc  connected  permanently  in  ibis  manner. 
Since  voltage  control  is  used,  there  is  no  necessity  for  scries  parallel 
operation,  as  with  short-circuited  motors.  To  ensure  equal  volt- 
age to  the  armatures  in  s-.ries.  a  balancing  or  equalizing  action  is 
obtained  by  the  use  of  a  small  auto-transformer  connected  |H-rma 
tienlty  across  the  two  armatures  in  series,  with  its  middle  point  con- 
nected between  them.  The  fields  arc  arranged  in  two  pairs,  with 
two  fields  in  series  and  two  pairs  iu  multiple.  This  parallels  the 
fields  independently  of  the  armatures,  which  was  formerly  the 
practice  with  direct-current  motors.  It  was  a  defective  arrange 
ment  with  such  motors,  as  equal  currents  in  the  field  did  not  en- 
sure equal  field  strengths  in  the  motors,  and  the  armatures  con- 
nected in  parallel,  therefore,  would  be  operating  in  m-hls  of  unequal 
strength,  with  unequal  armature  currents  as  a  direct  result.  With  al- 
ternating currents  in  the  field  the  case  is  different.  The  voltage 
across  the  fields  is  dependent  upon  the  field  strengths,  ami  the  cur 
rent  supplied  to  the  fields  naturally  divides  itself  for  equal  magnetic 
strengths  The  chief  advantage  111  paralleling  the  fields  ami  arma 
Hires  independently  is,  that  one  reversing  switch  may  serve  for  tin 
lour  motors,  and  one  balancing  transformer  may  be  used  across 
thetwopairsof  armatures  The  ordinary  direct-current  arrangement 
of  armatures  in  scries  with  their  own  fields  can  be  used  with  .1 
greater  numlicr  of  switches  and  connections, 

The  general  arrangements  of  the  auto-transformer,  regulator, 
motors,  etc..  is  shown  in  Fig.  1. 

The  induction  regulator  or  controller,  resembles  an  indnction 
motor  in  general  appearance  and  construction.  The  primary 
srinding  is  placed  on  the  rotor,  and  the  secondary  or  low-voltage 
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winding  on  the  stator.  The  rotof  also  has  a  second  winding  which 
is  permanently  short-circuited  on  itself.  The  (unction  of  ibis 
short-circuited  winding  is  to  neutralize  the  self- induction  of  Me 
secondary  winding  as  it  passes  from  the  magnetic  influence  of 
the  primary.  '1  he  regulator  is  wound  lur  two  pole-,  and  therefore 
i>  operated  through  l«o  degs.  in  producing  the  full  range  of 
voltage  for  the  motors.  One  end  of  the  primary  winding  of 
the  regulator  is  connected  10  the  trolley,  and  the  oilier  to  a 
point  between  the  regulator  and  the  motors  ll  thus  receives  a 
\ariablc  voltage  as  the  controller  is  rotated.  There  arc  several 
advantages  in  this  arrangement  of  the  primary  in  this  particular 
case.  First,  the  regulator  is  worked  at  a  higher  induction  ai 
Marl,  and  at  luwcr  induction  when  running,  the  running  position 
being  used  in  these  equipments  for  much  longer  periods  than  rc- 
quired  for  sinning.  Second,  when  the  motors  arc  operating  at  full 
\ ullage  the  current  in  the  primary  of  the  regulator  passes  through 
the  motors,  but  not  through  the  auto-transformer  or  the  secondary 
of  the  regulator.  This  allows  considerable  reduction  in  the  size 
of  auto-transformer  and  regulator.  The  motors  on  the  car  are 
all  of  the  straight  series  type.  The  armature  and  fields  being 
connected  in  series,  the  entire  current  of  the  field  parses  through 
the  armature  as  in  ordinary  series  direct -current  motors.  The 
motor  has  eight  poles,  and  the  speed  is  approximately  700  revolu- 
tions at  volts.  The  general  construction  is  similar  to  that 
of  a  direct -Current  motor,  but  the  field  core  is  laminated  throughout, 
this  being  necessary  on  account  of  the  alternating  magnetic  field. 
ThCK  are  eight  field  coils  wound  with  Copper  strap,  and  all  con- 
nected permanently  in  parallel.  The  parallel  arrangement  of  field 
coils  assists  in  the  equalising  of  the  field  slrcflgtb  in  the  different 
l.olrs,  due  to  the  balancing  action  of  alternating  circuits,  in  parallel. 
This  arrangement  is  not  really  necessary,  but  it  possesses  some 
advantages,  and  therefore  has  been  used.  With  equal  magnetic 
strength  in  the  pedes,  the  magnetic  pull  is  equalized  even  with 
the  armature  out  of  center.  The  armature  is  similar  in  general 
con st met  1  on  to  that  of  a  direct-current  motor.  The  fundamental 
difficulty  in  the  operation  of  a  commutator  type  of  motor  on  single- 
phase  alternating  current  lies  in  the  sparking  at  the  brushes.  The 
working  current  passing  through  the  motor  should  he  practically 
no  more  difficult  to  commutate  than  an  equal  direct  current,  and 
it  is  not  this  current  which  gives  trouble.  The  real  source  of  trouble 
is  found  in  a  local  or  secondary  current  set  up  in  any  coil,  the  two 
ends  of  which  are  momentarily  short  circuited  by  a  brush.  This 
coil  encloses  the  alternating  magnetic  field,  and  thus  becomes  a 
secondary  circuit  of  which  the  field  coil  forms  the  primary. 
In  the  motors  of  the  Washington,  Baltimore  ft  Annapolis  Railway 
this  commutation  difficulty  has  been  overcome  by  so  designing  the 
motor  that  the  secondary  or  short-circuit  current  in  the  armature 
coil  is  small,  and  the  commutating  conditions  so  nearly  perfect  that 
the  combined  working  and  secondary  currents  can  be  commutatcd 
without  sparking.  This  condition  being  obtained,  the  motor  op 
crates  like  a  direct-current  machine,  and  will  give  no  more  trouble 
at  the  Commutator  than  ordinary  direct -current  railway  motors 
Experience  covering  a  considerable  period  in  the  opration  of 
motors  of  loo-hp  capacity  indicates  that  no  trouble  need  be  feared 
at  the  commutator. 

An  extended  scries  of  tests  were  made  with  these  motors  at  the 
WeMingflOUSe  shops  at  l'*-is|  Pittsburgh,  both  111  the  testing  room 
and  under  a  car.  Fig.  2  shows  curves  of  the  speed,  torque, 
efficiency  and  power  factor  plotted  from  data  from  brake  tests. 

It  should  be  noted  that  the  efficiency  is  good,  being  very  nearly 
equal  to  that  of  high-class  direct-current  motors.  The  power 
factor,  as  shown  in  these  Curves,  is  highest  at  light  loads  and  de- 
creases with  the  load.  This  is  due  to  the  fact  that  the  power  de- 
veloped increases  approximately  in  proportion  to  the  current,  while 
the  wattless  component  of  the  input  increases  practically  as  the 
square  or  thr  current.  The  curve  indicate?  tha:  the  average  power 
(aCtOr  will  he  very  good.  The  calculations  for  the  Washington. 
Baltimore  &  Annapolis  Railway  show  that  the  average  power  fae 
tor  of  the  motors  will  be  approximately  Mo  per  cent. 

The  average  efficiency  of  thc-c  equipments  will  l>e  much  higlur 
during  starting  and  accelerating  than  lh.it  of  corresponding  direct- 
current  equipments,  as  rheostalic  losses  are  avoided.  When 
running  at  normal  full  speed,  however,  the  efficiency  will  be 
slightly  less  than  with  direct  current.  This  is  due  to  the  (act  that 
the  alternating  current  motor  efficiency  is  slightly  lower  than  the 
direct  current,  and  in  addition  there  are  small  lns-cs  in  the  trans 
fi  rmer  and  the  regulator  The  alternating  current  equipments  are 
somewhat  heavier  than  the  direct-current,  thus  requiring  some 
extra  power,  both  in  accelerating  and  at  full  speed.  Therefore, 
tor  infrequent  stops,  the  direct-tun  itil  cai  equipment  is  more 
efficient  than  the  alternating  current:  but  for  frequent  stop*  the 
alternating  current  shows  the  better  efficiency.  Tests  on  the  East 
Pittsburgh  track  verified  this  conclusion.  But  the  better  efficiency 
Of  the  direct -current  equipment,  with  infrequent  stops,  is  offset 


with  the  alternating  current  by  decreased  loss  in  the  trolley  wire, 
by  reason  of  the  higher  voltage  used,  and  by  the  elimination  of  the 
rotary  converter  losses.  The  resultant  efficiency  for  the  system 
will  therefore  be  equal  to  or  better  than  that  of  the  direct  current 

In  the  Washington,  Baltimore  &  Annapolis  Railway  contract 
the  guarantee  given  by  the  Westmghouse  Electric  &  Manufacturing 
Company  states  that  the  efficiency  of  the  system  shall  he  equal  to 
that  of  the  direct  current  system  with  rotary  converter  sub- 
stations. 

There  is  one  loss  in  the  alternating  current  system  which  is  rela- 
tively much  higher  than  in  the  direct  current.  This  is  the  loss  in 
the  rail  return.  Tests  have  shown  that  at  2000  alternations  it  is 
three  to  four  times  as  great  as  with  an  equal  direct  current.  This 
would  Ik-  a  serious  matter  111  eases  where  the  direct-current  rail 
loss  is  high.  But  the  higher  alternating  current  trolley  voltage 
reduces  the  current  so  much,  that  the  alternating-current  rail  loss 
is  practically  the  same  as  with  direct  current  at  usual  voltages 
In  many  city  railways  the  direct-current  rail  loss  is  made  very  low. 
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not  10  lessen  waste  of  power,  but  in  order  to  reduce  electrolysis.  In 
such  cases  the  alternating  current  rail  loss  could  be  higher  than 
direct  current,  thus  decreasing  the  cost  of  return  conductors.  Mon 
numerous  transformer  sub  stations,  with  copper  feeders,  conncctec1 
to  the  rail  at  short  intervals  will  enable  the  rail  loss  to  be 
reduced  to  any  extent  desired.  As  a  frequency  of  aooo  alternations 
per  minute  is  used,  the  lighting  of  the  cars  and  the  sub-stations 
was  at  first  considered  to  be  a  serious  difficulty,  due  to  the  very  dis- 
agreeable winking  of  ordinary  incandescent  lamps  at  this  frequency 
Two  methods  of  overcoming  the  winking  were  tried,  both  of  which 
were  successful.  One  method  was  by  the  use  of  split  phase.  A 
two-phase  induction  motor  was  run  on  a  single-phase  aooo  alternat- 
ing circuit,  and  current  was  taken  from  the  unconnected  primary 
circuit  of  the  motor.  This  current  was,  of  course,  at  approximately 
00  degs.  from  the  current  of  the  supply  circuit.  A  two-phase  circuu 
was  thus  obtained  on  the  car.  Currents  from  the  two  phase, 
were  put  through  ordinary  incandescent  lamps,  placed  close  to- 
gether. The  resulting  illumination  a  few  feet  distant  from  th- 
lamps  showed  about  the  same  winking  as  is  noticed  with  3000  alter- 
nations. With  two  filaments  in  one  lamp  the  winking  disappears 
entirely.  A  three  phase  arrangement  would  work  in  the  same 
way. 

A  much  simpler  method  was  tried,  which  worked  equally  well 
This  consisted  in  the  use  of  very  low-voltage  lamps     Low  voltage 
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at  the  lamp  terminals  allows  the  use  of  a  thick  filament  with  con- 
siderable heat  inertia  Tests  were  made  on  lamps  of  this  type  at 
a  frequency  of  jooo  alternations,  and  the  light  appeared  to  he 
a-:  steady  as  that  from  the  ordinary  high-frequency  incandescent 
lamp.  The  low  voltage  is  not  objectionable  in  this  case,  as  a 
number  of  lamps  can  be  run  in  a  series,  ;i«  in  ordinary  street 
railway  practice,  and  any  voltage  desired  can  readily  he  obtained. 
M  alternating  current  is  used  on  the  car. 

There  will  be  an  air  coinpresser,  driven  by  a  series  altcrnatuig- 
currcnt  motor,  on  each  car,  for  supplying  air  to  the  brakes,  and 
tor  operating  the  driving  mechanism  of  the  controller.  The  details 
of  this  mechanism  are  not  sufficiently  mar  completion  to  permit  a 
description  of  it.  The  method  used  will  lie  one  which  readily  allow  s 
operation  on  the  multiple-unit  system. 

The  generating  station  contains  some  interesting  electrical  fea- 
tures, but  there  is  no  great  departure  from  usual  alternating  cur- 
nnt  practice  There  will  be  three  1500-kw  single-phase  alicrnatois 
These  are  twenty- four-pole  machines,  operating  at  eighty-three 
revolutions  and  wound  for  15.000  volts  at  the  terminals.  They  arc 
of  the  rotating  field  type,  with  lammaicd  magnetic  circuits  and 
field  coils  of  strap  on  edge.  The  field  coils  arc  held  on  the  pole 
tips  by  copper  supports,  which  serve  also  as  dampers  to  assist  m 
the  parallel  running.  The  armatures  are  of  the  usual  slotted  type 
The  armature  coils  are  placed  in  partially  dosed  slot*.  There  are 
four  coils  per  pole.  The  proportions  of  these  machine*  are  such 
that  good  inherent  regulation  is  obtained  without  saturation  of 
the  magnetic  circuit.  The  rise  in  potential  with  full  noli  -  itnliu  t  i  v  c 
Iced  thrown  off  will  be  approximately  4  pet  cent  An  alternative 
estimate  was  furnished  for  the  generators  proposing  20.000  volts 
instead  of  15.000.  The  simplicity  of  the  type  of  winding  used, 
and  the  low  frequency,  are  both  favorable  tor  the  use  of  very 
hitch  voltage  on  the  generator.  As  15,000  volt*  was  considered 
amply  high  for  the  service,  the  <ngineers  for  the  railway  con- 
sidered it  inadvisable  to  adopt  a  higher  voltage. 

There  arc  to  he  two  exciters,  each  of  inn  kw  capacity  at  J50  revo- 
lutions. The  exciters  ate  wound  for  125  volts  normal.  The 
II  Willi  I  of  each  exciter  has.  in  addition  to  the  commutator,  two 
collector  ring*  so  that  single-phase  alternating  current  can  be 
nelivereil.  It  is  the  intention  to  use  the  exciters  as  alternators  for 
supplying  current  to  the  system  for  lighting  when  the  large 
generators  are  shut  down  at  night.  The  mam  station  switchboard 
comprises!  three  generator  panels,  one  load  panel,  and  three  Feeder 
panels.  High-tension  oil-break  switches  an  to  be  provided,  op- 
erated by  means  of  controlling  apparatus  nn  the  panels.  The 
switches,  busbars  and  all  high-tension  apparatus  will  Ik-  in  brick 
compartments,  separate  from  the  board  In  each  generator  circuit 
there  are  two  non-automatic  oil-break  switches  in  series:  and  OK 
each  feeder  circuit  there  arc  two  overload,  time-limit,  oil  break 
switches  in  scries.  The  two  oil-break  switches  in  series  oil  the 
same  circuit,  can  be  closed  separately,  and  then  opened  to  tes« 
the  switches  without  closing  the  circuit  With  the  switches  in  life! 
closed  position  they  are  both  operated  at  the  same  time  hy  the 
controlling  apparatus.  10  ensure  opening  of  the  circuit,  and  to  put 
less  strain  on  the  switches,  although  either  one  is  capable  of  oncning 
the  load.  There  will  lie  nine  transformer  sub-station*  distributed 
along  the  railway  line.  Each  station  will  contain  two  ISO  kw 
l  il-cooled  lowering  transformers,  supplying  approximately  1 000 
volts  to  the  trolley  system.  Two  transformers  are  used  in  each 
station  so  that  in  case  of  accident  to  one  transformer  the  station 
will  not  l>c  entirely  crippled  li  is  the  intention  of  the  railway 
company  to  operate  a  direct -current  road  already  cquipiied  with  li  e 
direct-current  system.  The  present  dim*!  current  ear  equipments 
are  to  be  retained,  but  the  current  will  he  supplied  from  a  rotary 
cinverter  sub-station  fed  from  the  main  system  of  the  Washing 
tori,  Baltimore  &  Ann.-qiolis  Railway  As  (his  system  is  single 
phase,  it  is  necessary  thai  smg1c-pha~c  rotaries  be  used  in  the 
sub- stations.  There  are  to  Ik*  two  A*>kw  55o-\olt  rotary  con- 
verters. These  are  four-pole.  500  revolution  machines.  The  gen- 
eral construction  of  these  machines  is  very  similar  to  that  of  the 
Weslinghousc  polyphase  rotary  converters.  The  armature  rc«i'iu 
bles  that  of  a  polyphase  rotary,  except  in  the  number  of  collector 
rings,  ami  in  certain  detail-  of  the  pro|»-rtions  made  necessary 
by  reason  of  ihe  Use  of  single  phase  The  commit lilt mg  proper 
liotis  are  so  good  thai  any  reactions  due  to  the  iw  of  -single- 
phase  ui||  result  in  110  ininrioiis  effect.  The  field  construction  is 
similar  lo  that  of  a  polyphase  rotary.  The  laminated  field  poles  arc 
provided  with  damper*  of  the  "grid"  or  "cage"  type,  a  form  used 
ai  present  in  the  Wistinghouse  ;»dyphasc  rotary  converters.  The 
dampers  serve  to  prevent  hunting.  a«  in  the  polyphase  machines, 
and  also  to  damn  out  pulsations  due  to  single-phase  currents  in 
the  armature  The  tjanitter  acts  to  a  certain  extent  as  a  second 
phase.  Each  rotary  converter  i>  started  and  brought  to  synchmu- 
■  ■us  speed  by  a  small  series  alternating  current  motor  on  die  end  of 
the  shaft.  The  voltage  at  the  motor  terminals  can  lie  adiitslcd 
either  hv  loops  from  the  lowering  transformer  or  by  resistance  in 


scries  with  the  motor,  so  that  true  synchronous  speed  can  lie 
given  to  Ihe  rotary  converter  before  throwing  it  on  Ihe  alternating 
current  line. 

From  the  preceding  description  of  this  system  and  the  apparatus 
used  on  it.  some  conclusions  may  he  drawn  as  10  the  various  fields 
where  it  can  be  applied  to  advantage.  It  is  evident  that  a  good 
field  for  it  will  Ik*  on  tntcrurban  long-distance  lines  such  as  the 
Washington,  Baltimore  &  Annapolis  Railway.  On  such  railways 
li'gh  trolley  voltage  and  the  absence  of  convener  sub-stationi  art 
very  important  factors. 

For  heavy  railroading,  also,  this  system  possesses  many  ideal  fea- 
tures. It  allows  efficient  operation  of  large  equipments  at  prac- 
tically any  s-n-ed  and  any  torque,  and  al-o  avoids  the  controller 
trouble*  which  arc  ever  present  with  large  direct-current  equip- 
ments. It  also  permits  ihe  use  of  high-lrolley  voltage,  thtt*  reduc- 
ing the  current  to  be  collected.  In  this  class  of  service  the  ad- 
vantages of  this  alternating  current  system  are  so  great  that  it 

I.  possible  thai  heavy  railroading  will  prove  to  Ik-  Us  special  field. 
For  general  city  work,  this  system  may  not  find  a  field  for 

some  lime  to  come,  as  the  limitation?  in  the  present  system  are  not 
so  great  that  there  will  lie  any  urgent  necessity  for  making  a 
change.  It  is  probable  that  at  first  this  system  will  be  applied  to 
new  railways,  or  in  changing  over  steam  roads  rather  than  in 
replacing  existing  city  equipments.  One  difficulty  with  which  the 
new  system  will  have  to  contend  is  due  to  the  fact  that  the  alter 
nating-currcnt  equipments  cannot  conveniently  operate  on  exist- 
ing city  lines,  as  is  the  present  practice  where  interurban  lines  run 
IRtO  the  cities.  It  will  be  preferable  for  the  alternating-current 
system  to  have  its  own  lines  throughout,  unless  very  considerable 
complication  is  permitted.  W  hen  the  alternating  current  system 
applied  to  interurban  and  steam  railways  finally  becomes  of 
predominant  importance,  it  is  probable  that  the  existing  direct-cur- 
rent railways  will  gradually  be  changed  to  alternating  current,  as  a 
matter  of  convenience  in  tieing  the  several  lines  logciher. 

As  was  itated.  alternating-current  equipments  cannot  couveni 
eutly  Ik-  operated  on  direct  current  lines.  It  diK-s  not  follow*,  how- 
ever, that  the  motor  will  not  operate  on  direct  current.  On  the  con- 
Irary.  the  motor  is  a  first-class  direct-current  machine,  and  if  sup- 
plied with  suitable  control  apparatus  and  proper  voltage  il  will  op- 
erate very  well  on  the  direct-current  lines.  This  would  require  that 
the  motors  Ik-  connected  normally  in  scries,  as  the  voltage  per  Motor 
is  low. 

A  complete  «et  of  dirccl -current  control  apparatus  would  Ik* 
needed  when  the  alternating-current  equipment  is  to  Ik*  run  on 
direct  current,  and  considerable  switching  apparatus  would  be 
necessary  for  disconnecting  all  the  alternating-current  control 
system  and  connecting  in  the  direct  current.  The  complication 
of  such  a  system  may  be  sufficient  to  prevent  its  use.  at  least  for 
ometime  to  come 

In  some  cities  very  strict  laws  arc  in  force  in  regard  to  the 
voltage  variations  in  various  parts  of  the  track  system.  The 
permissible  variations  are  so  small,  in  some  cases,  that  an  enor- 
mous amount  of  copper  is  used  for  return  conductors:  and  in  some 
crscs  special  hisosters  arc  und  in  the  return  circuits  to  avoid  large 
difference*  of  potential  between  the  various  parts  of  the  track 
system.  The  object  in  limiting  the  conditions  in  this  manner  is 
P*  avoid  troubles  from  electrolysis  The  alternating-current  sys- 
tem will,  of  course,  remedy  this. 

For  city  work,  it  is  probable  that  voltages  of  500  or  600  would 
Ik  employed  instead  of  tooo  or  higher.  The  transformers  ami  con 
Hollers  ean  Ik*  designed  to  Ik*  readily  changed  from  full  to  halt 
voltage,  so  that  low  voltage  can  he  used  on  one  part  of  the  line,  and 
high  voltage  on  another.  As  the  car  equipments  of  such  railway- 
are  usually  of  small  capacity,  il  is  probable  that  speed  control  mil 
be  obtained  by  means  of  a  transformer  with  a  large  number  of 
leads  carried  oul  lo  a  control  drum,  rather  than  by  means  of  the 
induction  regulator,  as  live  latter  device  is  much  more  expensive 
in  small  units  This  is  chiefly  a  question  of  cost,  and  if  the  ad 
vantages  of  the  induction  regulator  arc  found  lo  overweigh  the 
objection  of  the  high  first  cost,  ihen  il   will  Ik*  used,  even  on 

small  etjnionicnt*. 

In  the  Washington.  Baltimore  &  Annapolis  Railway,  the  gen- 
erators are  wound  for  single  phase  In  the  case  of  large  power 
stations  with  many  feeders,  the  generators  may  be  wound  for 

II.  ree-ph.i-s-.  with  single -phase  circuits  carried  out  to  the  Iran-- 
former  sub  -lation.  or  three-phase  transmission  may  be  11-ed  with 
the  transformers  connected  in  such  a  manner  as  will  give  a  fairly 
well-balanced  three  phase  load. 

There  arc  many  arrangements  and  combinations  of  apparatus 
made  possible  by  the  use  of  alternating  rurrenl  in  Ihe  car  equip 
mentis  which  have  not  been  mentioned,  as  it  is  impracticable  to 
give  a  full  description  of  all  that  can  he  done  Rut  enough  ha* 
been  presented  to  rutline  the  apparatus  and  to  indicate  the  pos-i 
hililies  of  Ibis  new  system  which  is  soon  to  sec  the  test  of  com- 
mercial -service. 
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Recent  Traction  Apparatus 


The  S  K  C  401  Railway  Motor 

This  motor,  which  ha*  recently  been  brought  out  be  the  Stanley 
klcctric  Manufacturing  Company,  i*  |e*igiied  for  city  and  sub- 
nrlan  service  and  hu  a  rating  oi  .17'  -•  ''I'.  based  on  the  UflBll  shop 
let  of  "5  clegs.  F.  rise  .tl  the  expiration  of  one  hour'.*  run  at  full 
load.  As  a  matter  oi  fact,  however,  on  account  oi  the  ventilation 
of  the  motor  the  tcni|ieralure-  actually  reached  in  service  arc  con 
sidcrahly  below  those  lhat  might  be  expected  in  view  of  ihi* 
rating.  The  frame  is  approximately  cylindrical  i"  sltape  and  is 
divided  horizontally  into  two  halve*,  which  are  held  together  by 
font  bolts.  On  the  side  furthest  ironi  the  axle  there  arc  two  eye 
1« Wis  on  the  lower  half,  which  tit  on  hooks  ca*t  in  the  tipper  half 
The  lower  half  can  Ik1  swung  down  by  taking  out  the  two  bolt* 
nearest  the  axle,  leaving  it  hanging  on  ihe  two  eye  bolls  and  their 
hooks.  If  it  ts  desired  to  Km  'vc  ibc  lower  half  entirely  all  four 
brills  are  removed  and  the  lower  rrame  dropped  into  the  pit  by 
Miitablc  jack  or  tackle. 

The  pole  pieces  are  made  up  raj  soft  laminated  steel  punching*, 
riveted  together  and  attached  to  the  frame  by  boll-  pacing 
through  the  frame  and  lapped  into  a  large  mil  in  the  center  of 
the  pole  piece.  K.'irlt  pole  piece  ha*  a  tlare  or  offset  at  the  arma- 
ture end.  which,  besides  holding  the  field  coil  in  place,  also  effects 
lhat  distribution  of  the  magnetic  llii\  entering  the  armature  which 
results  in  the  best  commutation 

The  armature  bearings  ;irc  babbit-lined  cast-iron  shell*.  These 
qrc  of  ample  *i>c.  the  commutator  bearing  being  6*j  in*,  long  anil 
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the  pinion  bearing  yt..  Ins.,  in  thai  llie  wear  id  bearings,  which 
ha*  been  such  a  frequent  *ource  oi  trouble,  is  reduced  In  a  mini- 
mum. The  bearing*  are  held  in  place  by  beating  caps  bolted  to 
greased  boxes  cast  in  the  upper  halt  oi  the  frame,  Th-  caps  them- 
■elves  arc  entirely  Separated  from  the  lower  half  of  the  iraine  so 
lhat  the  lower  haii  may  be  removed,  leaving  ihe  armature  sup. 
ported  by  the  upper  hall.  If  dc-ind.  however,  the  caps  may  lie 
removed  brieve  the  dame  bolt>  and  the  armature  lowered  with  the 
lower  half  of  lb.  iramc  The  caps  are  deep  and  hollow,  furnishing 
ample  oil  cellar*,  and  the  bearings  arc  kept  lubricated  by  wicks 


bearing  again*i  the  shaft.  Grease  boxes  fitted  with  spring-closed 
covers  are  ca*t  in  the  upper  half  oi  the  frame  and  protect  over  the 
hearings,  furnishing  an  additional  source  of  lubrication  in  ca*c  the 
oil  runs  OM  or  the  bearing  begins  10  heal  from  other  causes.  A 
spae-c  is  left  between  the  bearing  cap  and  the  iratne.  through  which 
project*  the  oil  guard  on  the  armature  shaft  Any  oil  escaping 
from  the  bearing  1*  thu*  thrown  oul*ide  oi  the  motor  and  pre- 
vented ironi  reaching  or  injuring  the  field  or  armature.  The  axle 
hearings  resemble  the  armature  hearings  in  ihcir  general  con 
Mrurtion.  The  field  coils  are  around  with  square  wire  thoroughly 
insulated.  Hy  allowing  ample  room  in  the  frame  casting  the  de- 
signers have  been  able  to  u*e  a  flat  coil,  so  lhat  the  wire  is  not  in- 
ured by  bending  after  being  removed  from  the  form  on  which  it 
is  woimd. 

The  method  of  bringing  out  the  terminals  of  the  field  coils  is  a 
feature  which  will  be  appreciated  by  those  who  have  had  experi- 
ence 111  the  repairing  of  *ireet  railway  motor*  The  inner  end  of 
each  coil  in  attached  10  a  llal.  lb  xible  copper  Strip,  which  is 
brought  out  through  the  insulation,  and  the  strips  front  the  several 
ends  are  clamped  together.  The  outer  end  of  each  coil  is  attached 
In  a  rubber-covered  flexible  wire  SCTefaJ  feet  in  length.  Thc*e 
wires  are  brought  through  appropriate  hole*  in  the  frame  and  arc 
attached  to  the  car  wiring  on  ihe  outside.  This  lemoves  ihe 
danger  oi  broken  field  wires  at  the  terminal*  inside  of  the  motor 
and  makes  it  impossible  ior  a  repair  man  in  replacing  the  coils  to 
connect  them  in  the  wrong  order.  The  coil*  after  winding:  are 
dried  in  an  oven  and.  while  hoi,  are  dipped  in  an  insulating  com- 
pound, which  fills  the  spaces  between  the  wires  and 
prevents  the  entrance  of  oil  or  moisture.  The  coil* 
are  then  wrapped  in  layers  of  rope  paper,  mica  artel 
tape,  with  leatheroid  protection  where  there  is  a 
liability  of  chafing,  and  are  finally  thoroughly 
japanned  and  baked,  The  company's  experience  in 
inhibition  of  high  voltage  coil*  indicates  the  very 
be*l  results  in  insulation  of  both  field  and  armature 
coils  in  this  way. 

The  armature  i*  unusually  well  ventilated.  Large 
duels,  parallel  to  the  shaft,  allow  the  air  to  enter  the 
body  of  the  armature  and  ventilating  duel*,  perpen- 
dicular to  the  shaft,  allow  the  heat  to  escape  from  the 
interior  of  the  iron,  The  magnetic  densities  of  arm  , 
lure  core  and  teelh  are  *o  proportioned  as  to  insure 
good  commutation  al  heavy  overloads,  and  ihe  ample 
ventilation  protect*  the  insiilatii'ii  from  injury  by 
reason  of  these  overload*. 

The  armature  end-casting  projects  above  the  level 
of  the  coil*  SO  as  to  protect  the  end-windings  from 
injury.  This  ca*ting.  being  well  cored  out  and  well 
ventilated,  i*  light  and  allow*  ample  acces*  of  air  to 
ihe  windings. 

The  armature  coil*  are  form-wound,  dipped  and 
thoroughly  insulated  with  oiled  linen  and  tape.  The 
band  wire*  holding  the  ceils  in  place  lie  in  grooves 
below  the  general  surface  of  the  armature,  so  thai 
even  if  the  hearing*  wear  down  the  face  of  the  iron 
protects  the  armature  hand*  from  injury  and  thereby 
avoids  a  source  of  trouble  frequently  expericne,"! 
in  earlier  type*  of  motors. 

The  commutator  is  carefully  designed  and  solidly 
con*trncied  The  bars  arc  clamped  together  in  a  jig 
with  micanile  insulation  between  and  baked  to  soften  or  remove  the 
shellac  or  other  cementing  material  The  clamping  *crcws  are  then 
tightened  and  the  bars  drawn  *o1idly  together.  The  ends  are  then 
turned  to  gage  and  the  insulating  head*  and  end  clamp*  fitted  into 
p'ace.  after  which  il  is  again  baked  and  Ihe  end  clamp*  set  up  and 
locked  into  posit  ion, 

A  ileal  cover  over  ihe  commutator  permits  inspection  of  the 
same  ami  replacing  of  brushes,  \notlier  hand  hole  al  the  bottom  of 
the  motor  allows  inspection  from  below  This  hole  is  fitted  with 
a  ventilated  cover  filled  with  a  sponge,  which  prevents  ihe  en- 
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trance  of  dust,  but  allows  any  water  in  the  bottom  of  the  motor  to 
escape. 

The  motor  is  not  watertight,  in  the  sense  that  the  entrance  of 
water  into  its  interior  is  absolutely  prevented.  The  object  has 
been  to  design  a  well-ventilated  motor  from  which  the  heat  from 
the  interior,  as  well  as  any  water,  can  readily  escape.  There  are 
ventilating  spaces  under  the  cover  of  the  motor,  as  well  as  at  the 
opposite  end.  through  which  the  air  can  enter  the  armature  body. 
10  lie  thrown  out  through  the  perpendicular  ventilating  ducts  in 
the  armature.    Ventilating  duct*  are  also  provided  in  the  pole 


axles  1  ins.  in  diameter  with  babbited  bears,  The  tool  box  is  in 
the  center  of  the  car.  There  arc  steel  tolls,  and  draw-hooks  at 
each  corner,  and  the  cross  siM*.  are  plated  wiih  iron.  This  car  M 
built  for  any  gage  track. 


A  Remarkable  Specimen 

The  illustration  herewith  shows  a  straight  line  hanger  and  cat 
which  were  taken  from  the  line  of  the  Mill  Creek  Valley  Street 
Railroad  Company,  St.  Bernard.  Ohio  The  damaged  appearance 
o'  the  hanger  and  ear  was  caused  by  a  dead  short-circuit  between 
the  trolley  and  ground  It  scents  that  in  some  way  the  positive 
trolley  wire  came  mlo  contact  with  the  negative  wire  on 
one  of  the  cars,  canting  a  short-circuit  ml  the  line.  The  circuit 
breaker*,  hem?  set  at  jooo  amp*  .  w<  nbl  mil  open  up  until  the  etigi- 
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pieces,  corresponding  to  |Ikj*c  in  the  arm.nure,  an  arrangement 
which  result*  in  a  very  free  circulation  of  air  in  the  interior  of  the 
motor.    Gear  and  pinion  for  this  motor  are  furnished  with  four 
standard  ratios  of  reduction.    The  following  table  gives  approxi 
matcly  the  gearings  ordinarily  used  for  different  kind  01  service: 
I  IIAK.U  TKR  or  SERVICE. 

Pinion       Gear  Ratio 

••'eight                                                            15  <jy  4.60 

Ordinary  Passenger...                          17  67  3.0,4 

Medium  Speed                                 .  .  Uj  65  Jjjj 

High  Speed  ,  1    n  gjjj 


Track-Laying  Cars 

The  accompauytng  cut  illustrates  the  track-laying  ear  maun 
faclurvd  by  the  Roberts  t  ar  &  W  heel  Company,  of  Three  River*. 
Mich.  A  special  feature  of  this  car  is  r!:.n  the  frame  is  fattened 
together  by  double  blind  tenons  at  each  end  of  the  four  cro.- 


TRACK  LAYING  CARS 

sills  aid  fo"ir  -s.« ■  in  r<e|s  running  full  width  of  car.  also  with  two 
diagonal  truss-rods  to  keep  it  in  perfect  train.  Hoc  standard  gage 
track  the  measurements  of  the  car  over  sills  are  7  ft.  8  ins.  x  0  it 
3  in  It  is  equipped  with  cast  iron  wheels  ift  ins  in  diameter 
with  chilled  tread  4  ins.  or  6  ins   wide,  as  required,  on  slCsd 


DAMAGED  HANGER  AND  KAR 

I'ecr  opened  the  circuit  by  pulling  out  the  breaker,  and  at  the  lime 
iliat  was  done,  he  noticed  lliat  the  Short 'Circuit  w;i*  carrying  150 

amps. 

An  examination  of  the  cul  will  show  the  extremely  disastrous 
nature  of  the  arc  caused  by  the  short-circuit,  which  was  sufficient 
10  rtielt  entirely  away  the  ends  of  the  trolley  ear,  and  also  the  louei 
part  of  the  skirt  at  the  hanger  supporting  it.  The  hanger  in  ques- 
tion was  a  type  I)  hanger,  made  by  the  Ohio  Itrass  Company,  of 
Maiislield.  Ohio,  and  the  insulation  was  tls  well-known  "Dingo" 
make.  Despite  the  fact  that  the  hanger  and  ear  were  so  Uully 
itamagetl  by  the  arcing  that  the  Mud  boh  of  the  hanger  was  par 
.•ally  melt  I'll  away  anil  fated  on  to  the  DM*  of  the  ear,  tne  insulation 
was  practically  uiiiniitrcd.  with  the  exception  of  a  slight  charring  of 
•I  at  the  lower  edge  of  the  insulated  holt.  A  test  of  500  volts 
afterward  applied  between  the  hanger  casting  and  ear  showed  thai 
the  in*ulation  of  the  hanger  was  still  perfect,  a  fact  which,  in  itself. 
•  eaks  well  for  the  beat-resisting  and  insulating  properties  of 
"i  lingo"  insulation. 

♦♦♦ 

The  first  electric  train  over  the  Sixth  Avenue  Division  of  the 
Manhattan  Elcv&ied  Railroad,  of  New  Vork.  was  run  from  South 
Fcefy  Station  to  Kifty-Fighth  Street  on  Sept.  The  train  con- 
sisted of  three  ears  similar  in  Construction  to  those  which  have  been 
in  use  on  the  'third  AicMT  division,  and  later  in  the  afternoon 
a  -econd  train  of  six  cars  was  sent  over  the  sr.mc  line  The  test 
having  been  made  successfully,  the  company  is  now  prepared  to 
■  •pen  the  regular  Fifty-Eighth  Street  and  South  Ferry  service, 
which  was  discontinued  several  weeks  ago  on  account  of  the  coal 
shortage,  Preparations  are  practically  complete  for  installing  the 
electric  service  on  the  Ninth  Avenue  division,  anil  it  is  probable  that 
a  trial  trip  will  Ik-  made  over  this  line  within  a  few  days.  The  com- 
pany plans  to  start  the  regular  schedule  of  electric  trains  over  th.' 
Ninth  Avenue  division  on  Nov.  I. 
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Robins  Belt  Convr.yors  in  Power  Houses 

Tin  attu«|ianylmi  drawings  seem  tu  Ifioatrata  two  instances  of 
the  lin.uli  iiiiix  imc  i>i  Robins  belt  conveyors  in  the  field  i>i  coal 
and  ash  handling.  These  conveyors  have  proved  themselves  to  be 
especially  adapted  (or  carrying  coal  under  various  conditions,  as 
their  use  has  been  found  to  reduce  the  breakage  of  coal  10  a  mini- 


.    fl  J*.  -r--  +  ■■  - 


•  ICMMAWtt 


T    (  fl    I    A  C  I 


FIG.  I.— PLAN  OF  RICHMOND  LIGHT  &  RAILWAY  POWfcR  hQlill'MLNT 


mum.  But,  tin  •null  thev  have  been  Used  for  years  at  breakers 
iva>liiTie-.  -hipping  piers,  coal  pocket*,  locomotive  coaling  sta- 
tions and  in  handling  the  coal  required  at  various  industrial 
plants,  tin-  installations  lure  described  arc  the  ri r-t  cases  ot  the 
use  of  these  convey  urs  In  take  care  <if  the  entire  coal  supply  of 
large  stations  (or  generating  electricity     l:<ir  this  *erviee  their 

large  capacity  is  ot  great  importance,  put  is  aim  their  lightness  ami 


I  ween  the  sets  <>i  idler  pulleys  The  latter  consist  of  three  cast-iron 
pulleys  running  on  hollow  steel  shafts,  which,  in  turn,  arc  held  by 
two  cast-iron  brackets.  Lubrication  is  accomplished  by  forcing 
grease  into  the  shahs  with  compression  urease  cups.  The  grease 
enters  the  bearing  at  the  center  and  is  constantly  iorced  toward 
both  ends  where  it  tonus  a  collar  which  keeps  out  dust  and  dirt. 
The  Robins  patent  tripper  is  propelled  by  the  motion  of  the  con- 
veying belt,  which  is  connected  with  the 
driving  wheels  through  spur  gears.  It 
reverses  its  direction  automatically  at 
either  end  of  its  run,  thus  traveling  COB.- 
stantly  hack  and  forth,  all  the  while  dis- 
Irihtllilig  its  load  as  it  goes. 

Figs.  ■  and  J  illustrate  the  conveyor 
machinery  m  the  staiion  of  the  Richmond 
Light  &  Railroad  Company  at  Living- 
ston. Statin  Island  The  timber  |>ockcl 
is  of  1000  tons  capacity  and  was  erected 

on  a  pile  sub  -structure.  Coal  is  laktu 
from  barges  moored  alongside  the  pocket 
by  a  one-ton  May  ward  nhovcl  operated 
by  a  Lidgerwood  steam  engine  The 
coal  is  crushed,  weighed  ami  delivered; 
the  crusher  and  weighing  hopper  are 
mounted  011  a  traveling  frame,  the  boutTI 
being  the  Robin*  Conveying  licit  Coin- 
| Lilly's  balanced  shear  leg  type  operate  ! 
by  one  nun.  The  coal  is  withdrawn 
from  the  storage  |xickct  by  chutes  111 
which   feeds  a   Robm*  conveyor  with 

.which    passes    under    the    |><>cket  and 
ti»    feed    the    transverse    licit — emi- 
("oiiv  ev  r 


ibe    bolloni  decking, 
a    belt    tf»    ins.  wide, 
ihen    rises    mi    an  incline 

vcyor  No  ->,  which  passes  over  the  railroad  tracks. 
No.  „■  deliver*  coal  to  a  h>u<-  conveyor,  which  extends  through 
the  boiler  rooms  ami  delivers  coal  automatically  into  suspended 
steel  bunkers     This  is  effected  by  means  of  a  Robins  automatic 


FIG-  J.-COAI.  AM)  ASH  HANDLING  APPARATUS  AT  RICHMOND  LIGHT  It  PAH  WAV  PLANT,  ST  ATI  N  ISLAND 


the  small  amount  of  space  they  occupy.  At  the  shi|  ping  pier  of 
the  Dominion  Coal  Company  at  l.i>ui»hurg.  Cape  Breton,  7.0  Ions 
of  coal  per  hour  are  handled  011  a  .Mi  111  Robins  belt  conveyor 

The  Robins  patent  conveying  bell  i»  provnlcl  with  a  heavy 
rubber  cover  oil  tin  carrying  side.  thicket  in  ihr  retlWt  than  at  the 
edges,  the  renin m  i-ineiil  ,ri  the  Ciiiler  serving  |..  prevent  abrasion 
where  ihevvear  Is  hc.iv  ii  si.  w  ill'c  the  surfer  side-  m.iki  the  belt  bend 
more  easily      tin-  ceiiler  and  hitler  pre»eive  its  rough  shajn-  b.- 


rind  seli  reversing  Inpper.    The  conveyors  have  a  capacity  ol 
tons  per  hour.   The  coal  is  handled  without  dust  or  breakage  and 
the  conveyors  run  noiselessly.    The  ashes  are  removed  by  a  steel 
lip-car.  which  is  elevated  when  lull  011  a  platform  elevator,  in  a 
convenient  diiinpniK  |hhM  tor  bunting  raw  by  a  rhule 

I'm  .;  illustrates  the  coal  and  ash  handling  apparatus  at  lh«- 
K uigslindue  power  station  of  the  Third  Avenue  Railroad  Com- 
pany, now  being  erected  by  Wesliiighoiisc.  Church,  Kerr  &  C«. 
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Tht'  coal  at  tins  station  will  be  unloaded  liy  .'1  one-Ion  power  ibotfd 
"win-',  on  a  steel  "steeple"  lower  which  is  oi  unusually  heavy 
construction.  The  engine  tor  operating  the  shovel  was  built 
especially  tor  this  plant  by  the  l.idgcrwuod  Manufacturing  Gum* 
pany  and  has  cylinders  16  ins.  x  ^4  ins.  The  truck  is  moved  by  a 
similar  engine  with  10  in,  x  u  in  cylinders.    The  power  shovel 


pti<mplly  Opened  the  huuafer  operates  as  a  motur,  resulting  invari- 
ably in  overioadiag  ibe  circuit  ami  not  infreoiKiill)  in  serious  me- 
chanical injury  to  the  bcHWlCT  itself.  When  used  lor  the  protection 
oi  generators  running  in  parallel,  the  circuit  breaker  prevents 
injury  fa  the  machines  by  making  it  impossible  to  connect  them  in 
parallel  until  their  voltages  arc  pTOpCfly  cipialircd.    The  breaker 


FIG.  J. -HANDLING  COAL  AND  ASHES  AT  THIRD  AVENUE  RAILWAY  PLANT,  NEW  YORK 


delivers  coal  to  a  receiving  hopper  which  has  a  kill-length  gfu*lj 
and  by  pass  |o  deliver  line  coal  to  the  duplex  weighing  hoppers. 

Large  lumps  of  coal  pass  over  ih*  grir«1y  to  a  powerful  Wcsting- 
hOHM  coal  cracker,  which  deliver*  to  the  duplex  weighing  hopper*. 
The  coal  passes  from  the  weighing  hoppers  to  a  two-way  chute, 
which  delivers  the  coal  to  either  of  the  two  belt  conveyors.  Kach 
of  these  has  a  Aj-in.  bell  and  the  capacity  of  each  is  -'50  tons  per 
hour.  These  parallel  conveyors  elevate  the  coal  to  conveyors  in 
the  roof  oi  the  boiler  house,  extending  over  the  coal  hunker.  Coal 
is  distributed  in  the  lineage  bunkers,  as  in  Ibe  Livingston  instal- 
lation, by  automatic  teif-rc verting  trippers.  The  connecting  in- 
clined bridges  are  oi  extremely  light  construction,  owing  to  the 
lightness  of  the  belt  conveyors.  Ashes  arc  drawn  off  into  steel 
lip  cars,  which  are  hauled  l>y  electric  locomotives  to  ibe  dumping 
pit*  and  chutes,  which  feed  the  ashes  to  a  conveyor  which  elevates 
them  to  the  pocket  under  Ibe  coal  hoist  jug  tower*.  The  ashes 
are  distributed  in  the  hunker  by  an  automaiic  tripper  From  the 
pocket  the  ashes  may  be  ehutcd  to  barges  or  to  carts. 

The  Kohins  hell  conveyor  ha*  been  in  use  for  several  years  in  the 
N'uiciy-Sixth  Street  Station  of  the  Metropolitan  Street  Railway  for 
removing  ashes.  Among  other  power  plants  at  which  they  are  in 
use  for  auxiliary  purposes  ol  coal  and  ash  handling  are  the  Boston 
Elevated  Kailroail  Company.  Cleveland  Klrctric  Railway  Com- 
pany. Chicago  Kdison  Company  and  South  Side  Elevated  Railway 
Company. 



Single  Pole  I-T-E  Circuit  Breaker 

The  type  of  circuit  hreaker  illustrated  by  the  accompanying  cut. 

originally  designed  for  the  protection  of  the  generating  title  of 

booster*,  has  found  a  still  wider  field  of  Usefulness  in  the  protec- 
tion of  generators  running  in  parallel.  When  used  for  the  protec- 
tion of  boosters,  this  instrument  not  only  opens  the  circuit  in  vase 
nf  an  overload  or  short  circuit,  but  it  also  opens  the  instant  the 
current  tends  to  flow  into  Ibe  hoOKtcr,  the  reversal  of  the  current 
licing  due  to  a  drop  in  the  voltage  of  the  latter  Mow  that  of  the 
line  to  which  it  is  connected,  in  which  case,  unless  the  circuit  is 


w  ill  also  automatically  cut  out  any  generator  in  case  of  interruption 
of  the  field  circuit.  In  either  Of  these  cases,  in  the  absence  of  the 
protection  afforded  by  circuit  breakers  of  this  class,  the  other 
generators  would  tend  u>  run  the  low  voltage  one  as  a  motor,  often 
overloading  and  throwing  out  ihe  main  circuit  hreakers  in  the 
whole  power  house.  Overload  and  reverse  current  circuit  breakers, 
such  as  the  one  shown,  are  especially  serviceable  for  the  protection 
of  senerati  rs  operated  by   water-wheel.     The  Cutter  Company 


SINGLE  POLE  CIRCUIT  BREAKER 

manufactures  it,  also  makes  circuit  breakers  ol  the  "plain  reversal" 
and  "overload  and  reversal"  types,  single  and  double  pole,  kmlV 
Made  or  laminated  contacts,  in  any  capacity  for  voltages  up  to  Soo 
voll ;. 
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Garrigus  Mechanical  Boiler  Cleaner 

The  Garrigus  mechanical  boiler  cleaner  has  been  before  ihe 
public  for  lour  years,  and  in  spite  of  the  fact  I  hat  many  owners  of 
steam  plants  have  hail  a  sail  and  costly  experience  with  so-called 
cleaners,  this  invention  has  made  many  friends  at:  .  ••.  .;  practical 
men  and  is  nuw  in  actual  use  in  over  400  boilers,  where  it  has 
proved  very  satisfactory  under  ordinary  commercial  conditions. 
I:  is  strictly  a  mechanical  device.  A  feature  is  the  lloating  skim- 
mer that  conforms  to  the  scum  line  at  all  times,  keeping  the  boiler 


MECHANICAL  HOU.ER  CLEANER 

■  Han  no  mailer  uh.it  the  condition  ,.i  ilu-  walet  mat  be,  It  re 
norei  and  prevents  waling,  pitting,  corroding  and  Mauiing,  and 
bc-ide-s  the  greater  t-lliiuncy  of  iln  hodrr,  ihir  1o  the  absence  ot 

•>cale.  it  strengthen*  ami  preserves  the  iron.  thus  greatly  Increasing 

lite  life  and  taJelJ  ui  1 1>>  hinler. 

The  impurities  in  water  Separate  under  •■rdmary  Working  pres- 
sure* and  are  belli  in  suspension  I  he  seiliuu  lit  IhttS  ioriueil,  to- 
gether with  any  earthy  matter,  is  carried  by  the  currents  to  the 
surface  of  the  water  and  then  to  the  rear  of  the  boiler,  where  it  is 
arrested  by  the  lrough-sha|H'd  Mint"-;  when  the  junction  of  the 
Mine-  is  reached  the  sediment  is 
taken  up  by  the  floating  skimmer 
1  the  mouth  of  which  is  always 
a.  the  scum  line)  and  discharged 
through  the  outlet  pipe,  with  a 
 1  tu.-.il  force,  inlo  the  pre- 
cipitator. The  lower  luiajllia 
lure  in  the  precipitator  and  it" 
special  construction  cause  the 
sediment  to  settle  rapully.  Ii 
then  remains  in  the  lower  com- 
partment of  the  precipitator  un- 
til drawn  off  through  the  blow- 
off  pipe.  The  circulation  It  com- 
pleted by  the  return  pipe,  which 
is  connected  with  ihe  boiler,  and 
take*  only  char  water  from  the 
precipitator.  Tint*  the  sediinnil 
is  continuously  and  effectively 
removed  from  tin:  bailee.  The 
precipitator  should  be  blown  oil 

ttery  two  Or  three  hours.    This  requires  very  little  tune 
<  ue  minute  at  each  operation 

The  economical  advantage*  ui  operating  a  perfectly  clean  boiler 
are  apparent,  and  the  iact  that  this  cleaner  removes  all  impurities 
before  such  foreign  matter  settles,  or,  in  other  words,  before  any 
damage  is  done,  appeals  to  practical  men.  One  company  writes 
that  "the  mechanical  floating  skimmers  attached  to  ten  boilers  in 
different  plants  of  our*  in  ibis  cily  are  all  that  you  claim  for  them 
Every  one  is  working  admirably  and  our  boilers  are  as  clean  as  a 
bright  silver  dollar.  Wr  use  no  compounds  whatever,  and  can 
cheerfully  recommend  the  cleaner  tr>  the  confidence  of  boiler 
Wert." 

ll  is  claimed  for  tin  cleaner  that  11  pays  for  itself,  that  the  saving 
on  fuel  akmc  will  more  than  meet  the  cost  in  a  short  time,  and  ihe 
fact  that  the  company  proposes  to  place  the  cleaner  on  boilers 
entirely  al  its  own  expense,  giving  ample  time  to  thoroughly  try 
them  and  cmrantceing  them  tr>  give  satisfaction  before  payment 


is  made,  is  certainly  sufficient  evidence  thai  the  company  has  con- 
fidence in  the  device. 

The  illustration  shows  the  device  attached  to  a  tubular  boiler 
It  may  be  used  on  all  kinds  of  water-tube  boilers.  Coe.  Smith  & 
Co..  4IJ  Western  Union  Building,  Chicago,  arc  the  selling  agents 
for  Ihe  GaffigUI  Mechanical  Boiler  Cleaner  Company,  and  will  be 
represented  at  the  American  Street  Railway  Convention  by  W  R 
Mason,  the  Western  manager. 

♦♦• 

New  Works  for  Knell  Air  Brakes 

I  ln-  Knell  Air  Brake  Manufacturing  Company.  Ltd .  which  wus 
•  •rgain/ed  recently  at  Battle  Creek.  Mich.,  for  the  purpose  of  manu- 
facturing the  Knell  air  brake,  air  compressors,  air  hoists  and 
special  machinery,  commenced  operations  in  its  new  plant  on 
Sept  1.  The  shop  is  equipped  with  the  very  best  and  latest  ma- 
chine tools  and  the  company  is  in  a  position  to  take  prompt  care 
of  all  its  business  in  the  future  The  company's  air  brakes  have 
Linen  excellent  results  in  the  past  011  a  number  ot  roads,  ami  with 
the  company's  UtW  manufacturing  facilities  an  excellent  business 
is  expected. 


Keystone  Instruments 

The  Cutu-r  Company.  ,•(  Philadelphia,  which  sonic  mouths  ago 
assumed  the  sales  management  of  the  Keystone  Electrical  liistrn 
merit  Company,  has  given  especial  attention  to  these  instruments 
in  connection  with  sircct  railway  work,  and  the  high  reputation 
of  the  Cutler  Company  in  electrical  matters,  together  willi  that 
of  the  Keystone  Company  lor  electrical  instrument  manufacture 
makes  an  extremely  strong  combination.  The  accompanying  en- 
graving shows  the  latest  type  of  the  Keystone  "illuminated  dial" 
instrument  This  instrument  is  made  111  either  black  and  copper 
or  black  ami  nickel,  as  may  be  desired  by  the  customer,  and  this 
hiiish  is  also  applied  to  the  standard  "round  pattern"  type. 

A  growing  demand  is  reported  for  a  combined  ammeter  ami 
voltmeter  ill  one  ease.  This  type  was  originally  designed  fur  an- 
lontoMi*  use.  but  its  compact  form  has  rendered  ii  particularly 


COMHINI-I)  AMMETER  AND  VOLTMETER 


KEYSTONE  ILLUMINATED  DIAL 


alioul 


adaptable  for  small  switchboards.  The  second  illustration  shows 
an  instrument  ol  this  type.  The  case  is  almost  square,  with 
rOttrtded  corners,  the  whole  covered  with  black  enamel,  which  is 
an  extremely  pleasing  finish  and  very  durable.  When  required, 
cither  voltmeters  or  ammeters,  separately,  can  be  supplied  in  cases 
of  ibis  character. 

T  he  Keystone  Company  also  manufactures  a  complete  line  of 
portable  li  sting  instruments,  the  merits  of  which  are  fully  known 
All  of  these  instruments  are  guaranteed  by  the  Cutter  Company. 

♦♦♦   

Since  his  return  to  l_ondon,  Mr.  Verkes.  if  the  cable  despatcnes 
are  10  be  believed!  has  been  talking  very  freely  concerning  the 
ruinous  competition  of  the  J.  P.  Morgan  combination  in  the  under- 
ground railway  field.  He  is  quoted  as  saying  that  lines  other  than 
those  to  be  built  by  him  arc  not  needed,  but  that  he  is  prepared  to 
meet  all  Competitor*, 
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Automatic  Apparatus  for  Feed- Water  Softening 

The  treatment  of  fecd-w atcr  lo  prevent  boiler  scale  is  now 
si  tiling  flown  10  certain  definite  will  tmdcr-t"d  lines.  Many  of 
the  schemes  which  have  been  tried  in  ihe  p.ist  for  prcti-nting  boiler 
scale  have  been  auHHwlwrJ  after  the  nature  •>(  the  cure  for  rheuma 
tt-m.  which  consists  in  carrying  a  potato  in  the  picket.  Scale- 
furming  solids  in  the  great  maiorily  of  boiler  feed  waters  are 
c;.rbonatc  of  lime  or  magnesia  belli  in  solution  by  carbonic  acid 
gal  and  sulphate  of  lime  or  magnesia.  There  are  itiany  chemicals 
which  will  precipitate  these  salts.  Carbonate  of  lime  is  |>rcci|>tlatol 
by  lime  water,  sodium  phosphate,  caustic  soda,  barium  hydrate, 
t.'-nnin  extract  or  common  sugar.  By  far  the  cheapest  of  iIicm 
per  pound  of  carbonate  of  lime  which  niusl  be  precipitated  from 
the  water,  is  lime  water  obtained  from  common  unslaked  iimc 
Sulphate  of  lime  is  precipitated  by  soda  ash  <sodmm  carbonate  1 
>al  s.xla.  barium  chloride  tannin  extract,  sugar  and  sodium  ph»s 
phate.  Of  this  list.  toda  ash  is  the  cheapest  The  Use  of  ihtH 
chemicals  for  the  purification  nf  water  by  prccipil.il mg  the  in- 
jurious seale-priHliicing  -s^ill -»  has  been  known  for  many  years 
under  the  name  of  the  Porter-Clark  Process.  The  ("lark 
process  acids  lime  in  the  form  of  lime  water  or  milk  of  lime  to 
the  water  to  be  treated.  IrltK  precipitating  the  carUmates  nf  lime 


sitlle.  Such  plants  require  considerably  more  room  than  the 
k'mnicott  apparatus  of  the  same  capacity,  because  of  the  necessity 
m|  duplicate  tanks,  so  that  one  tank  can  settle  while  the  other  is 
being  used  Keferring  to  the  cross  sectional  view  of  the  Kcnnicott 
water  softener  plant,  which  is  shown  herewith,  the  feed-water 
enters  the  small  tank  at  the  top  of  the  apparatus.  The  water  flow  s 
from  this  box.  which  is  called  the  hard-water  box,  and  flows  over 
an  overshot  watcr-whccl.  The  wheel  furnishes  the  small  amount 
of  power  required  for  the  agitation  in  the  lime-water  saturalor 
and  a  scoop  wheel,  the  purpose  of  which  will  be  explained  later. 
Ii  also  operates  a  slow  hoist  for  lifting  barrels  of  lime  and  soda  ash 
to  the  top  of  the  machine.  There  is  a  float  in  ihe  hard-water  box 
which  varies  ai  the  rate  of  flow  of  the  soda  and  lime  solutions,  ac- 
cording to  the  head  ami  rate  of  llow  from  the  box  to  the  softening 
lank.  In  order  to  provide  soft  water  for  making  the  lime  water 
solution,  the  -coop  wheel  seen  revolves  continuously,  emptying 
Clt<>WKh  purified  water  into  an 
adjacent  lmx  to  supply  the 
hinc-w  liter  salnrator  The 
l  ine  saturalor  is  ihe  cylinder 

m  the  middle  of  ihe  appa 
ratus.    The  soft  water  frrrn 
lmx   supplied   from  the 
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IsENNICOTT  WATER  SOFTENER  —TOP  OPEN 


KENNICOTT  WATER  SOFTENING  PLANT 
TOP  CLOSED 


SECTION  THROUGH  KENNICOTT 
WATER  SOFTENER 


and  magnesia.  The  PofltT  process  consists  of  adding  soda  to  the 
water  to  lie  treated  to  precipitate  the  sulphates  of  lime  and  mag- 
nesia. The  precipitates  being  settled  out  of  the  water,  the  result 
iug  pure  water  is  used  for  boiler  feed.  Il  is  ctidcnl  that  to  work 
this  purification  process  the  analysis  id  ibe  water  must  be  known 
so  that  the  right  amount  of  quicklime  and  soda  solution  can  be 
used  to  completely  precipitate  the  scale-producing  sails  without 
wasting  lime  or  si>da.  Once  these  proportions  are  fixed  by  the 
analysis  of  the  water,  the  whole  problem  lies  in  the  apparatus  lor 
mixing  the  precipitating  solutions  and  separating  the  precipi- 
tates. It  is  not  desirable  to  have  an  expert  chemist  in  charge 
of  every  steam  plant  to  supervise  the  water  purification.  It  ii,  on 
■  lie  other  hand,  desirable  to  have  a  water  purification  apparatus  so 
simple  that  it  will  require  practically  no  knowledge  of  chemistry 
for  its  operation.  In  fact,  that  il  should  be  as  nearly  automatic  as 
possible. 

The  water-softener  plant  made  by  the  KentliCxitl  Water  Softener 
Company,  of  Chicago,  has  had  all  the  details  worked  up  with  great 
care,  originally  with  the  idea  of  offering  tin-  steam  railroads  Kiften- 
ing  plants  which  could  be  located  at  water  tanks  along  the  roa<| 
and  be  looked  after  by  ihe  men  operating  steam  pumps  for  lltOK 
tanks.  The  Krnmcott  process  is  what  is  known  as  a  continuous; 
process,  thai  is,  the  mixing  and  precipitation  go  on  continually  as 
h.ng  as  the  apparatus  is.  in  operation  It  is  thus  distinguished  from 
processes  in  which  tanks  are  filled  with  a  certain  mixture  of  feed 
water  and  precipitating  solutions,  and  then  allowed  to  stand  and 


scoop  wheel  flows  down  in  a  pipe  shown  at  the  left  and  enters  the 
lime-water  saturalor  at  the  bottom  at  which  point  is  the  lime  agi- 
tator which  revolves  on  a  vertical  shaft.  The  caustic  lime  is  placed 
111  this  cylinder  so  thai  the  agitator  keeps  it  constantly  stirred.  As 
water  flows  into  the  lime-water  saturalor  at  the  bottom,  the  satur- 
ated lime  water  Overflow*  al  the  top  of  the  cylinder  and  mixes  with 
the  incoming  bard  water  from  the  hard-water  box.  Al  the  same 
liiptj  the  soda  ash  fetation  from  another  box  mixes  with  the  hard 
water  and  this  mixture  settles  down  through  the  conical  chamber 
which  surrounds  the  lime-water  saturalor  On  account  of  the 
shape  of  this  chamber  the  velocity  of  the  water  settling  constantly 
decreases,  thereby  aiding  the  precipitates  lo  fall  to  the  bottom. 
After  reaching  the  bottom  of  the  cone,  the  water  rises  past  per- 
forated baffle  plates  (which  catch  some  of  ihe  finer  precipitates 
and  are  sell-condensing),  and  finally  rises  through  a  mas»  of  ex- 
celsior to  the  top  of  the  purification  lank,  and  overflows  into  a 
storage  lank  which  may  be  separate  or  a  part  of  the  plant.  The 
precipitated  salts  arc  drawn  ofT  from  the  bottom  of  the  purification 
tank,  and  the  residue  is  drawn  off  from  ihe  lsottom  of  the  saturator. 
I  he  fresh  caustic  lime  is  simply  poured  into  the  top  of  the  lime 
saturator  cylinder  and  soda  ash  is  put  in  a  box  from  which  this 
solution  is  drawn  according  to  the  height  of  the  float  in  the  hot- 
water  box.  Il  is.  of  course,  assumed  in  this  operation  that  the  lime 
and  soda  solutions  arc  both  full  saturated  solutions,  the  apparatus 
being  proportioned  so  that  there  is  opportunity  for  this  complete 
saturation  lo  lake  place  in  the  passage  of  water  through  the  solu- 
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lion  chamber*.  AlU'iniiii  is  called  ii>  the  fact  that  the  main  pre- 
cipitation tabr«  place  an  the  water  i-  falling,  and  brace  is  in  the 
direction  nf  1  lu  flow  ui  ilic  water  anil  nut  against  it  I'Ik  heavier 
particle*  of  the  precipitate  tciid  lo  carry  down  the  lighter  particles 
The  final  filtration  i>  through  common  excelsior,  which  is  renewed 
nncr  ill  six  months  since  it  catches  only  ihe  smallest  ]>;iri ivlr>.  not 
heavy  enough  10  precipitate.  When  desired,  the  storage  tank  is 
placed  surrounding  the  purifying  apparatus  lank.  This  form  if 
Compact,  requiring  hut  one  foundation  for  storage  ami  purifying 
tanks,  ;mj  is  prokiMy  lite  most  economical  nf  (pace  of  any  « >i  the 

i'itiii-  vet  designed. 



The  Thomas  Rail-Bond 


The  rail  bond  illustrated  liy  the  accompanying  engravings 
consists  of  a  series  nf  llat  strips  ol  sod  rolled  copper,  soldered 
to  one  another  at  the  ends,  hut  having  a  central  flexible  portion 
where  the  strips  are  unattached,  the  ends  forming  flat  teet  which 
are  soldered  In  Ihe  rails,  while  the  flexible  part  is  In  in  fain  a  loop 
that  proiects  through  an  opening  punched  in  the  rails  ,n  ihe  point 


FIG.  1. -RAILS  PREPARED  TO  RECEIVE 
BOND 


of  meeting,  as  shown  in  Kig,  I.  A  soft  copper  strip  is  placed  under 
■  he  ends  oi  the  bond  and  extends  to  the  head  and  foot  ol"  the  rail, 
giving  a  very  large  contact  area  between  the  bond  and  lite  rail, 
h'or  convenience  in  installing  the  bond,  and  as  an  additional  ele- 
ment oi  strength  in  it*  attachment  lo  the  rail,  a  stnall  cap  screw 
is  put  through  the  weh  oi  ihe  rail  and  lapped  into  the  foot  of  the 

I  I.  serving  lo  draw  ihe  bond  into  close  contact  with  the  rail. 

and  relieving  tin  solder  of  much  oi  the  stress  which  conies  upon 
it  in  service.  Since  the  cap  serew  is  soldered  both  to  the  rail  and 
bond  in  the  process  oi  attaching  the  bond,  it  is  impossible  for  it 
IO  become  loose.  The  coii-iruelion  ol  the  bond  and  its  application 
to  Ihe  rail  are  shown  ill  Fig.  2.    The  punching  of  the  necessary 


means  ol  a  grinding  equipment  consisting  of  a  portably  mounted 
gasoline  engine  driving  a  flexible  shait  fitted  to  a  small  eiiier> 
wheel  in  the  manner  illustrated  in  Kig.  4  Fig.  I  shows 
a  rail  ready  lor  the  application  of  the  bond,  which  is 
Ik  hi  in  position  by  ihe  cap  screw  s,  w  hile  the  rail  and  bond 
are  being  brought  to  a  soldering  heat  b>  a  powerful  gasoline  heater 
When  the  solder  m  the  fed  of  Ihe  bond  is  thoroughly  melted, 
enough  is  added  «nh  acid  lo  ensure  the  complete  rilling  of  tile 
space  under  the  foot  oi  the  bond,  and  the  cap  screws  are  turne  ! 
up  hard,  drawing  the  layers  of  the  bond  together  and  pulling 
Ihe  bond  as  a  whole  inlo  intimate  contact  wilh  the  rail.  The  rail 
and  bond  arc  then  allowed  to  rnnl  slowly,  ihe  result  Iwing  a 
perfectly  seenre.  permanent  joint,  which  cacaot  be  broken  CXCCpt 
with  use  of  tools. 

One  of  ihe  features  of  ihe  Thomas  bond  is  its  extremely  short 
length.  befog  but  4'j  ins.  ill  length  between  ihe  centers  of  the 
attaching  surfaces  the  manufacturer  slates  that  by  thus  employ  - 
iiig  in  the  circuit  a  greater  length  of  rail  and  a  shorter  length  oi 
In  .nil,  ihe  resisiaiiee  of  the  joint  is  less,  by  as  per  cent  to  40  per  cenl. 
than  thai  of  a  joint  bonded  in  ihe  ordinary  way  with  the  same  sec 
lion  of  copper  in  bond*  of  the  rivet-.  I 
terminal  type.  He  says  further  ihu 
ilic  rail  is  weakened  far  less  by  tne 
punching  necessary  for  this  bond  than 
by  ihe  drilling  of  the  two  holes  needed 
for  ordinary  double  bonding!  since  the 
metal  removed  from  the  rail  is  taken 
from  a  point  where  it  has  little  valt'e 
in  siip|torl  iiig  the  rail-head,  and  where 
entire  dependence  is  placed  on  the  rail- 
joint  to  hold  up  ihe  rail.  To  double- 
bond  with  riveted  terminals  requires 
drilling  two  :s-iii  holes  m  the  line  oi 
shear  through  the  Imll  holes,  while  th.- 
horizontal  dimension  of  the  punching 
for  I  hi-  bond,  added  to  the  width  of 
the  hole  for  the  cap  screw,  is  less  than 
ihe  diameter  of  a  single  :(i-in.  hole. 
Kill.  ,\  is  a  horizontal  section  through 
the  bolt  holes  and  angle  liars,  show 
iiig  the  application  of  the  In  mil  to  the  no-lb.  T  rail. 

Shop  tests  oi  these  honds  indicate  great  life,  both  under  hori- 
zontal bending,  such  as  would  be  produced  by  the  expansion  and 
ron  1  rail  ion  of  ihe  rails,  and  under  vertical  deflection  of  one  end. 
Mich  as  would  he  due  P>  a  loose  joint.    I'ndcr  expansion  ami  cmi- 


I  K..  2. — CONSTRUCTION  AND  APPLICATION 
OF  BOND 


FUi.  t- — HllRl/ONTAI.  SECTION  OF  BOND  APPLIED  TO 
90  -LB.  FAIL 

opening  ai  ihe  ends  oi  the  raits  may  be  accomplished  at  the  rail 
nulls,  or  nt  ihe  point  of  liie.  but  The  work-  will  preferably  be  done 
l-y  a  hydraulic  punch  of  sut&ctein  power  to  punch  both  rails  at  one 
lime  after  Ihe  rails  are  laid  and  Ihe  Hack  is  surfaced.  The 
rails  are  Ihen  drilled  (nr  the  rap  screw  -  ami  ground  with  an  emery 
wheel  when  the  bond  is  lo  be  attached,  until  the  surtacc  is  bright. 
The  work  n|  hhshtehittK  ilu  siiri.tce  is  dmie  rapidly  ami  well  by 


FIG  4 


PORTABLE  (iRINDINt;  EQUIPMENT  FOR  BRIGHTENING 
CONTACT  POINTS 


Iraetiiin  of  1 ,  iii  at  ihe  rale  of  Ion  per  minute,  these  bonds  las: 
itoiii  u.noo  to  jo, 000  complete  movements,  and  at  no  time  did  the 
soldered  joint  break.  I'nder  a  vertical  deflection  of  J*  in.  at  the 
same  rate,  which  could  l>e  caused  only  by  an  extremely  loose 
i'.ml.  a  bond  was  tested  for  310,000  movements  without  any  signs 
oi  breaking,  either  in  ihe  copper  si  rands  or  in  the  soldered  joint. 
I'nder  lhe»e  tests  the  bonds  retained  their  shape  perfectly,  showing 
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[hat  in  ordinary  use  iw  deformation  C3n  occur  which  will  bring  the 
Imnd  into  contact  with  cither  nil  Of  .ioint  plate.  These  bonds  can 
be  installed  under  any  lidi  phile  or  rail-jomt  ih.it  provides  (or  any 
bonding  whatever  between  the  plate  and  I  he  rail.  The  manufac- 
turer, Edward  (i.  Thi  villas,  4  State  Street,  li* tn.  Mass..  is 
prepared  to  undertake  the  installation  pf  these  bonds  tinder  con- 
tract for  the  complete  work,  and  can  jttsn  furnish  and  in-tall  sol- 
dered bonds  under  the  rail  for  "pen  work.  cross  bnudk,  and  feeder 
ci  nnect ion-. 

New  Quarters  of  the  Mayer  &  Englund  Company 

The  new  quarters  occupied  by  the  Mayer  &  Englund  Company 
11  the  modern  eight  story,  fireproof  buildiiiK  at  iojo-io.'j  Filbert 


BASEMENT  STORF.ROOM  FOR  WIRE  AND  HE  AW  MATHRIAI 

Street.  Philadelphia,  are  admirably  adapted  to  inert  tin-  require 
mews  of  this  enterprising  establishment     The  location,  in  the 
heart  of  the  business  district  of  the  city,  couvcuicntlv  mar  all  of 


The  general  shipping  and  store  rooms  occupy  the  first  floor,  The 
basement  is  utilized  for  heavy  material,  and  extensive  Overflow 
storage  capacity  has  been  provided  on  the  seventh  floor.  Each 
of  tile  Hour*  M  bn  it.  X  So  ft.,  so  that  the  company  uses  a  total 
of  tieaily  .11,000  14,  ft.  Of  floor  space,  which  is  nearly  four  time-, 
the  room  [of Uteri)  occupied  in  the  old  building  0S>  South  Tenth 
Street.  A  glance  at  the  accompanying  illustrations  affords  con- 
elusive  evidence  that  this  increase  in  space  was  secured  none  Kit 
soon. 

The  growth  ot  this  company's  business  has  been  in  keeping 
with  the  development  of  the  industry.  Having  been  so  closely 
identified  with  the  nree|  railway  supply  business  lor  a  number 
ui  \ears,  11  will  undoubtedly  be  of  interest  to  trace  the  progress  ot 
this  house  Irom  its  inception  in  lc*;j  by  Charles  J.  Mayer,  who 
acted  as  a  commission  agent  lor  several  makers  01  street  railway 
supplies.  When  .\  II.  F.ngluiul  became  associated  with  Mr. 
Mayer  during  |hc  latter  pan  nt  1X05  the  firm  name  became  Mayer 
&  Kugluud,  ami  at  thai  lime  the  business  was  carried  on  ill  a 
single  office  ill  the  Bell  building,  where  one  stenographer,  one 
Imokkcrpcr  and  a  clerk  to  look  alter  orders  and  shipments  con- 
stituted the  office  oirce.  the  selling  depart  Went  being  represented 
by  Mr.  Mayer  and  Mr.  Knglund.  Gradually  the  business  de- 
veloped until  it  was  necessary,  in  January.  1*07,  to  move  to  10 
South  Tenth  Street,  where  the  linn  occiumd  the  first  rloor  and 
basement,  the  latter  being  used  as  a  store  room.  In  order  to  meet 
the  requirement*  of  an  increasing  irade.  however,  it  was  deemed 
advisable  in  Marcn.  1000,  to  incorporate  a  company  to  transact 
(he  business  as  the  Mayer  &  England  Company,  the  second 
floor  of  the  building  on  tenth  St  reel  being  engaged  to  meet  the 
i'.i  maud  for  more  room,  but  again,  in  loxn.  it  was  necessary  to 
secure  enlarged  facilities,  and  at  this  time  the  company  secured 
the  win  >le  building  ill  which  it  was  then  located,  comprising  five 
rloors  ami  basement  The  latest  move,  by  which  the  company 
takes  possession  of  the  Filbert  Street  building,  is  ilie  most  im- 
portant change  that  has  yet  been  made,  as  it  enables  the  company 
to  handle  a  much  larger  business  than  could  possibly  be  taken  111 
the  old  quarters. 

During  the  drill's  early  history  the  line  of  goods  handled  by 
Mayer  &  England  consisted  almost  entirely  of  the  gears,  pinions 
and  trolleys  made  by  the  K.  D.  Xuttall  Company!  the  fare  regis 


TWO  VIHWS  OF  SHIPPING  DEPARTMKNT  AND  STOCK  ROOM  ON  MAIN  FLOOR 
the  depots,  affords  every  facility  (or  the  economical  handling  of  a     lers  and  fixtures  made  by  the  International  Register  Company, 
large  business.  ;<m[  a  |jnc  a(  overhead  insulation  made  by  the  \V.  T.  C.  Macallen 

A  fine  suite  of  orticcs  for  the  accounting  and  executive  depart-  Company,  of  Boston.  To  this  line  have  been  added  from  time  to 
inents  have  been  fitted  up  on  the  second  floor  of  the  building.     time  specialties  and  standard  street  railway  material,  so  that  at  the 
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present  time  the  company  is  furnishing  a  compu  te  line  Oi  electrical 
and  mechanical  supplies  required  for  street  railway  construction, 
maintenance,  and  Operation,  as  well  as  supplies  required  hy  large 
industrial  plants  and  factories  It  was  this  constant  growth  ot 
the  business  that  brought  at»  >ut  the  company's  last  move  to  the 
Commodious  quarters  now  occupied  in  the  111  w  Imildiug  on  Filbert 
Street,  where  every  up-to-date  convenience  is  to  be  found. 

Among  many  noticeable  features  oi  the  new  offices  attention  is 
attracted  to  the  equipment  oi  the  clerical  department,  in  which 
the  locsc-Icai  system  o{  bookkeeping  is  in  use.  except  in  the  case 
uf  the  general  ledger.  The  system  used  is  known  as  columnar 
bookkeeping,  in  which  separate  accounts  are  kept  with  each  gen- 
eral line  of  specialties  lor  the  purpose  oi  ascertaining  the  relative 
profit  on  different  lines  at  the  end  oi  the  year,  the  entire  cost  ol 
conducting  the  business  being  charged  pro  rata  to  each  of  the 
different  lines,  according  to  the  volume  of  gross  sales.  Ml  the 
company's  correspondence  is  kept  by  ihe  vertical  file  ami  index 


by  the  Mayer  fc  i.nglund  Company:  R.  D.  Xultall  Company, 
Pittsburgh,  Pa.:  the  International  Register  Company,  Chicago. 
III.;  the  Protected  Rail-Bond  Company.  Philadelphia.  Pa.;  VV,  T. 
I'.  Macallcn  Company,  Boston.  Ma*s.:  William  Hall  &  Company. 
Huston.  Mass.;  Spccr  Carbon  Company,  St.  Mary's,  Pa;  Sim- 
plex Klcctrical  Heating  Company,  Boston,  Mass.;  Garton- 
Daniels  Company.  Keokuk,  Iowa;  Stricby  &  Foote  Company, 
Newark,  N.  J.;  Sterling  Varnish  Company.  Pittsburgh,  Pa.; 
Pittsburgh  Insulating  Company.  Pittsburgh  Pa.:  Universal 
Safety  Tread  Company.  Providence.  R.  I.;  Trolley  Vestibule 
Shade  Company,  Bridge|>ort,  Conn. 


Labor-Saving  T00I1 

Although  the  cost  oi  |H>lc-raising  in  electric  railway  construction 
is  likely  to  be  very  high,  many  companies  do  not  seem  to  have  ap- 
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system,  under  which  each  parliculai  subject  is  given  an  index  HUTU* 
her,  and  all  papers  relating  to  the  same  subject  arc  riled  under 
the  same  number  All  letters  are  duplicated  in  carbon,  the  dupli 
catc  being  tiled  with  the  answer.  All  orders,  job  tickets,  bills, 
shipping  blanks,  etc.,  are  written  on  book  typewriters.  The  gen- 
eral office  and  other  departments  are  also  provided  with  the 
latest  labor  saving  OIlKe  device*  and  appliances. 

During  the  last  two  or  three  yean  the  firm  has  acquired  a  large 
number  Ol  patents,  covering  Protected  can-bonds,  as  well  as 
tools  and  machines  for  innnmng  such  bonds.  .All  01  these  patents 
are  owned  by  the  rrotccted  Kail-tKmd  Company,  wlucn  is  con- 
trolled by  .Mr.  -Mayer  and  .Mr.  cnglund,  and  lor  wlucn  the 
Mayer  at  r.ngiund  Company  acts  as  gonial  selling  agent.  1  lie- 
growth  ol  me  company  s  bond  business  has  been  pucnomcual, 
1'rotecieu  bouOs  having  been  installed  011  515  eiecuic  railways, 
bonding  a  total  ol  '_'•»'  miles  e>i  Mack,  which  01  course  comprises 
a  •atgc  part  ol  the  electric  street  railway  mileage  m  uie  united 
Mates  the  overhead  construction  material  bandied  by  1 11c  nrm  is 
e>i  tne  In  si  quality,  being  ol  heavy,  substantial  design,  ihe  cat 
pan}  la  111  a  posilieili  lu  give  prompt  attention  10  tile  shipment  ol 
hi  He  is  at  short  notice,  fur  (lie  cone  euieiice  u]  its  patioils  a  580- 
page  cullliogue  is  Issued,  Lueellllg  a  tisl  oi  UVCI  juou  separate  and 
distinct  articles,  l  or  (be  purpose  ui  taring,  lis  customers  un- 
necessary expense  when  ordering  goods  uy  cable  or  telegram  the 
catalogue  is  provided  With  a  code  loriniiiated  by  tile  company, 

One  ol  the  pronounced  indications  01  growth  is  the  lact  thai  the 
company  now  employs  thirty-two  persons,  uicludmg  nine  in  '.be 
sales  department;  eleven  in  the  purchasing,  accounting,  order  and 
general  orbec  department,  and  twelve  in  the  shipping  department 
and  store  room.  Branch  ollicc-s  are  maintained  in  charge  of  the 
following  agents:  \\.  A.  Cocklcy,  85  Liberty  Street,  New  Vork 
City;  dcorgc  \\ .  Provost,  Park  Building,  Pittsburgh;  J.  M. 
Gallagher,  ij}  Adams  Street,  Chicago;  ii.  M.  Lollou,  Lquitable 
Building,  Atlanta,  Ca.  .Mi.  Loituii  also  maintains  a  branch  office 
.11  the  Ucttneo  Building,  New  Orleans.  La.,  which  is  under  his 
supervision.  The  company  contemplates  establishing  an  office  in 
Cleveland.  No  regular  foreign  agencies  have  been  established, 
but  the  company  no>v  enjoys  a  very  Luge  foreign  business. 

ihc  following  is  a  list  ui  the  principal  m.iiuifacturers  represented 


precialed  (he  po-.-ibililic»  <<i  saving  lalwir  in  this  work.  A  few  elec- 
tric railway  companies  have  built  special  wagons  or  derricks,  but 
t  remained  for  W.  H.  AnirbtMOB  &  Sons,  of  Detroit,  Mich.,  man- 
ufacturers of  contractor*'  tools,  to  appreciate  the  desirability  of  a 
staple  article  of  lh«  kind  and  to  manufacture  it  SO  that  it  is  wilhiu 
ihe  reach  ..f  all.  This  wag.m  is  fixed  with  an  adjustable  boom  or 
derrick,  by  which  the  lifting  of  the  i»oies  into  position  is  greatly 
facilitated'  The  wagon  has  been  made  for  several  years,  ami 
many  improvements  in  details,  as  the  result  of  ibis  experience,  have 
been  made.    The  wagon  and  its  method  of  operation  are  shown 

taken  from  photographs.  The 
Ixintn  is  made  of  steel  luV 


hv  the  accompanying  engravings. 


ing.  w  iih  a  hardwood  *p  <r 
inserted,  which  allows  "t 
to  lie  extended  to  any  de- 
sired length  to  lift  polo 
from  35  ft.  to  70  *»•  i» 
length.  On  the  front  end 
of  the  wagon  is  a  hotslhi* 
■W     1 1 1 1 1 1 1 1  aW  winch  which  operates  ihe 

r    I  guy  lines.    The  hocm  can 

■a*  llilllll  nhnu  —  a       ^  moxc$  \o  any  angle 

even  with  the  load  in  sus- 
pension. The  tackle  an 
the  boom  is  arranged  to 
worked  with  the  team 
which  operates  the  waijon 
It  is  not  necessary  for  ihe- 
team  to  be  hitched  I"  the 
wagon  to  move  from  pole- 
to  [Mile,  as  they  can  pull 
the  wagon  with  one  of  "he 
crew  steering  it  by  the 
tongue.  I  he  companies  not  using  these  wagons  usually  cmpluy  eigh- 
teen men,  as  a  pole  raising  crew,  with  a  team  of  hor^c-.  and  Sbe 
average  day's  work  is  to  set  twenty  to  thirty-two  poles.  W'ilh  the 
Andcrsi-n  pole-raising  derrick  wagon,  from  eight  to  twelve  men  ar.- 
use-d,  setting  forty-five  to  sixty-live  poles  per  day.  The  saving  m  U 
bor  is  easy  10  figure.  This  company  makes  many  other  devices  which 


CABLE  REEL  JACK 


Digitized  by  Google 


October  4,  1902.] 


STREET  RAILWAY  JOURNAL. 


59' 


PRESSED  STEEL  CAR  REPLACKR 


are  |... ]..:!.. 1  with  contractors.  A  cable  reel  jack,  which  is  prov- 
■■>K  very  (xipular,  is  shown  herewith,  instead  of  sup|xirt  nig  cable 
reels  on  blocks  or  rollers,  which  are  cumbersome  to  carry  around 
and  slow  to  operate.  ibis  device  is  a  neat  sup|M>ri  made  with  angle 
iron  frame,  and  with  height  adjustable  a*  any  other  jack-screw. 
This  company  makes  radm.nl  picks  all  steel,  which  can  be  used 
when  worn  much  shorter  than  ordinary  steel -|M>intcd  picks.  The 
\ndcrson  man-hole  cable  banger  for  supporting  cable-,  in  man- 
holes, permits  any  number  of  cables  t>.  the  capacity  of  the  man-hole, 
to  be  put  neatly  in  to  one  side,  without  requiring  any  room  for 
hunger*  until  the  cables  are  put  in.  This  company  makes  many 
other  lnol>  (or  the  use  of  electric  railway  contractor*  and  track 
maintenance  department*,  which  are  too  numerous  to  mention  In-re 

Car  Replacers 

The  car  rrpJacer  is  a  small  but  eery  essential  part  ot  the  equip- 
ment of  an  electric  railway,  an<]  any  improvement  in  a  device  ili 
this  kind  mean*  moth  to  the  car  crew  or  "'man  about  the  barn.' 
This  has  lK-en  accomplished  by  the  licit/man  Tool  &  Supply 
Company,  of  Hoboken,  N.  J  .  which  has  recently  brought  out  a 

|nv>M-d  sieel  car  re- 
piaccr  which  is  claimed 
lit  answer  the  rcqni  re 
mentf  ol  a  light,  strong 
and  thoroughly  reliable 
w  reeking  frog  foi 
modern  heavy  equip- 
meiit. 

These  replacers  are 
pressed  in  the  form  id 
.1  truss  and  are  guar- 
anteed to  hold  up  150 
tons  without  fattening 
>>r  breaking  They 
weigh  115  lbs.  to  tin 

set,  so  that  one  man  can  easily  carry  and  place  them  in  the 
most  difficult  places.  They  bind  the  rail  without  the  use  trf 
c'amps.  and  will  put  all  four  wheels  of  a  truck  on  the  rails,  even 
when  they  are  some  distance  removed,  and  mil  the  car  on  without 
a  jolt.  Another  advantage  is  that  but  one  sire  of  replacer  is  rc- 
•piired  tor  all  patterns  of  rail. 



Condensing;  by  Evaporation 

The  great  heal  absorbing  capacity  of  evaluating  water  has  been 
known  for  years,  bui  it  is  only  recently  that  condensing  apparatus 
in  commercial  form  has  been  worked  out  to  employ  the  heat  ab- 
sorhed  by  the  evaporation  of  water  for  condensation.  In  ordinary 
practice  cooling  for  condensation  is  accomplished  by  conducting 
away  the  necessary  amount  of  heat  by  passing  a  large  body  of 
water  through  the  condensers.  To  condense  a  pound  of  steam 
from  atmospheric  pressure  or  near  it  takes  the  absorption  of  about 
1000  heat  units.  In  the  ordinary  condenser  this  heat  is  conducted 
away  by  water  which  is  raised,  say  jo  degs..  in  the  process,  so  that 
each  pound  of  the  water  used  in  condensation  absorbs  50  heat 
units,  and  20  lbs.  of  condensing  water  are  required  in  a  condenser 
per  pound  of  steam.  If  water  could  be  sprayed  ujion  the  steaiu- 
hcatcd  pipes  of  a  closed  condenser  so  that  the  water  in  evaporating 
would  absorb  the  heat  to  condense  the  steam,  it  would  take  only 
a  pound  of  water  to  condense  a  pound  of  sleam.  The  condenser 
made  by  the  Cosmopolitan  Tower  Company,  of  Chicago,  which  has 
recently  been  put  on  ihr  market,  makes  use  of  the  evaporation 
principle  with  the  practical  result  that  plants  not  on  a  natural 
body  of  water,  which  have  heretofore  run  non-condensing  becausc 
of  the  great  amount  of  water  required  for  condensing  purposes,  and 
the  room  and  expense  required  for  artificial  cooling  towers,  can 
now  operate  condensers  in  connection  with  their  engines  at  a  cost 
for  condensing  water  which  will  certainly  not  exceed  that  required 
at  present  for  boiler  feed-water,  and  will  probably  be  considerably 
less ;  this,  too.  with  a  compact  apparatus  taking  up  but  little  more 
room  than  any  closed  or  surface  condenser,  The  apparatus  con- 
sists essentially  of  a  closed  or  surface  condenser  with  pump,  the 
cooling  in  which  is  accomplished  by  water  sprayed  from  a  nozzle 


and  blown  through  the  condenser  tubes.  A  condenser  complete, 
with  spraying  apparatus,  is  illustrated  herewith.  The  condenser 
cylinder  it  to  which  the  exhaust  from  the  engine  passes  is  tilted  with 
ci  ppi  r  tubes,  expanded  into  one  bead  like  the  lilies  in  a  boiler,  and 
provided  with  a  packed  slip  joint  at  the  other  lo  allow  for  the 
contraction  ami  expansion  of  the  copper  tube*,  which  is,  of  course, 
not  the  same  as  that  of  the  iron.  At  the  left-hand  end  of  the 
apparatus  is  a  nuzzle  which  sprays  water  into  the  copper  tube*,  and 
at  the  right  is  an  exhaust  fan  which  draws  a  continuous  current  of 
air  and  spray  through  the  tubes,  The  water  from  the  Mottle  is 
broken  up  into  very  finely  divided  particles,  and  the  current  of  air 
rva|K)ra|i  s  the  water  to  make  the  cooling  effect  required  for  C011- 


CONDENSER  WITH  SPRAYING  APPARATUS 

de-iisalioit  Combined  with  this  there  is  the  conducting  away  of 
heat  from  the  steam  by  the  water.  After  being  drawn  through  by 
the  fan  the  water  not  evaporated  mtu  the  air  falls,  and  is  piped  back 
t  .  lie  Used  again  at  the  nozzle.  No  cooling  of  this  water  is  needed, 
as  ii  is  so  broken  up  in  its  passage  through  the  condenser  that  it 
remains  at  a  workable  temperature,  water  being  added  continuously 
by  a  fbsat  valve  in  the  hot  well  to  supply  that  taken  by  evapora- 
tion The  company  installs  its  apparatus  with  the  guarantee  that  it 
will  not  take  more  than  one  pound  of  fresh  water  per  pound  of 
steam  condensed  I  bis  would  bring  the  cost  for  condensing  water 
practically  down  lo  that  for  boiler  feed-water,  were  the  plant  non- 
condcnsing.  As  a  matter  of  fact  some  tests  have  been  made  under 
lather  unfavorable  conditions,  where  but  six-tenths  of  a  pound  of 
water  per  pound  of  steam  condensed  was  required,  the  balance  of 
the  cooling  being  accomplislu-d  by  com  met  ion  lo  the  air  drawn 
through  the  apparatus  A  .too  bp  condenser  cylinder  now  under 
construction  at  the  works  i»  5  ft.  lung  and  72  ins  in  diameter. 
A  1000  bp  COCldcllSCT  cylinder,  also  under  way,  is  8  ft  in  diameter 
and  5  ft.  long 


The  II.  \V  Johns. Manville  Company,  of  New  York,  has  httUrd 
.1  small  sixteen-page  |Kicket  catalogue  telling  about  the  Maimlle 
lire  extinguisher,  which  is  simply  a  dry  powered  chemical,  put  up 
in  nicely  decorated  tube*  that  may  lie  hung  in  any  convenient  place 
in  the  home,  ofbee  or  shop.  The  powder  should  he  thrown  at  the  base 
of  the  flame,  which  is  thereupon  extinguished  by  the  generation  of 
carbon  dioxide,  which  will  not  support  combustion.  The  powder  will 
not  freeze  or  cake  in  Ihc  tubes  ;  is  not  affected  by  dampness,  and 
does  not  deteriorate  with  age  It  is  perfectly  safe,  and  will  not 
injuriously  affect  the  finest  fabrics. 




The  business  of  the  Burt  Manufacturing  Company.  Akron,  Ohio, 
has  grown  to  large  proportions,  over  I2.ono  of  the  company's  oil 
filters  having  been  sold  during  the  past  twelve  years  throughout  tin- 
world.  They  are  used  In  twenty-eight  different  countries  am)  have 
been  adopted  by  ten  governments  These  facts  in  ihemselves  would 
seem  to  be  an  ample  guarantee  of  satisfaction,  but  rather  than  allow 
any  opportunity  for  dissatisfaction  upon  the  part  of  the  buyer,  the 
company  is  glad  to  allow  a  thirty-days'  trial  of  its  filter  to  prove  the 
claim  that  it  will  reduce  lubricating  oil  bills  at  least  50  per  cent 
and  satisfy  in  every  way. 
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The  American  Oil  Filter 

The  oil  filter  illustrated  by  the  cm  presented  lirrcwitli  was  de- 
signed by  the  Burt  Manufacturing  Company.  Akron,  Ohio,  lor 
filtering  very  heavy  grade*  of  oil.  which  cannot  be  successfully 
cleaned  in  an  ordinary  filter  because  of  the  liability  to  clog  up  easily. 
The  claim  is  made  that  Mich  oils  arc  readily  purified  by  this  filter, 
the  oil  being  healed  and  thereby  thinned  immediately  upon  being 


AMERICAN  OIL  FILTER 


poured  into  the  filter.  The  pan  for  rrcciiing  the  waste  oil  b  sur- 
rounded by  a  hut-uater  chamber,  through  which  passes  a  steam 
pipe  coil.  W  hen  this  chamber  has  been  filled  with  warm  water,  and 

the  lower  part  of  the  filler  has  also  been  filled  with  warm  water  until 
i-.  flows  from  faucet  J.  the  filler  is  ready  for  operation,  the  proper 
steam  connections  hating  previously  been  made.  Through  the 
filtering  material  in  the  cylinder  the  oil  makes  its  way  into  tube  It 
and  down  onto  the  filter  plate  />,  where  the  pressure  of  the  oil 
ufauvt  overcomes  the  resistance  offered  by  the  weight  of  the  water, 
and  the  oil  spreads  oiu  in  a  very  ibin  film.  becoming  thinner  and 
thinner  as  it  travels  from  ibe  center  to  the  circumference  of  the 
plate.  Kvcry  particle  of  |be  oil  is  thus  exposed  to  the  action  of  the 
water.  This  process  i-  repealed  as  the  oil  Hows  u|>ou  plates  Oi 
and  /».,  the  separation  of  (■•reign  ingredients  from  the  oil  thus 
being  111.nU-.  the  remaining  impurities  then  settling  by  force  of 
gravity  tn  the  bottom  of  chamber  /:'.  from  wh.ch  they  arc  drawn 
off  by  siiup'y  opening  the  valve.  The  purified  oil  is  drawn  from 
faucet  I. 

At  lent  MM  is  called  U)  the  minimum  of  care  required  by  this 
filler  lo  keep  it  ill  operative  order,  Any  kind  of  filtering  material 
may  be  Used,  or  none  :it  all.  and  the  filleting  material  may  be  re- 
moved u  ilhoiu  Interrupting  the  oil  service,  'the  method  of  cleaning 
the  filter  is  very  simple,  reipiiring  only  that  the  cylinder  nl  the 
top  In-  unscrewed,  the  filtering  substance  removed,  and  the  sedi- 
ment pant  lifted  out  ami  emptied  of  the  large  quantity  of  dirt  and 
grit  which  has  collected  in  it  through  force  of  gravity.  In  nearly 
all  other  oil  filters  the  bulk  of  the  dirt  is  Collected  al  the  bottom, 
while  in  the  American  oil  filter  it  is  collected  at  the  top,  greatly 
it.creasing  1he  rase  n-ilh  which  the  latter  may  lie  clc.mrd 


New  Automatic  Railway  Cut-off  Saw 

The  heavy  power  feed  railway  cut-off  saw  illustrated  herewith 
.•as  rccintly  designed  to  meet  the  requirements  of  car  shop  work 
in  larite  sleam  anil  electric  railway  plants,  where  it  ha*  been  in- 
stalled with  satisfactory  resutls.  This  machine  is  manufactured  by 
the  S.  A.  Woods  Machine  Company.  South  Boston,  Mass.,  for  cut- 
ting up  lumber  or  timber  into  accurate  lengths,  taking  heavy  stock 
up  to  14  ins.  by  16  ins.,  or  boards  30  ins.  wide  and  carries  saws  up 


RAILWAY  CUTOFF  SAW 


lo  40  ins  in  dianicler,  The  saw  carriage  is  operated  by  power,  and 
three  rates  «,f  speed  may  lie  obtained  by  friction  cone  pullieS.  The 
travel  of  the  carriage  is  controlled  by  a  treadle,  pressure  upmi 
which  brings  it  forward  at  the  rate  intended.  The  return  is  auto- 
matic, and  such  jar  as  would  ordinarily  result  by  the  fall  of  the 
carnage  as  it  returns  is  eliminated  by  a  pneumatic  attachment 
which  acts  as  a  cushion  at  any  point.  A  tension  device 
tor  the  driving  bell  keeps  it  light  as  it  moves  with  the 
carnage  The  WW  arbor  can  lie  made  long  enough  tn 
enable  the  use  of  a  gaining  head.  The  tab'c  is  built 
if  seclioiis,  so  ihal  it  may  lie  extended  at  any  lime,  and  rolls  located 
at  suitable  intervals  facilitate  handling  of  the  lumber.  The  fence 
or  gage  which  is  provided  is  extra  heavy,  and  adjustable  stops 
are  furnished  for  duplication  of  work  and  convenience  in  locating 
llu  lumber.  The  'top  bar  is  interchangeable  with  fences  on  both 
sides  of  the  saw.  The  pulley  on  the  arbor  is  of  a  patent  pneumatic 
type,  so  constructed  as  to  save  aboM  .to  per  cent  of  the  power 
which  is  usually  lost.  The  loose  pulley  on  the  countershaft  is  also 
of  a  patented  self-oiling  type  Where  much  heavy  cutting  is  done 
this  machine  is  iudcspetisablc.  It  is  quick-acting,  self-contained,  ami 
1-  capable  nf  doing  the  work  of  several  old  style  machines  where  the 
saw  is  brought  forward  by  hand.   It  weighs  about  4000  lbs. 

The  manufacturers  have  also  lately  produced  a  new  vertical 
cut-off  saw  and  w  ill  be  glad  10  furnish  full  details  on  application.. 

Double-Spindle  Repair  Shop  Lathe 

The  accompanying  illustration,  representing  a  portion  of  the 
repair  equipment  of  the  Brooklyn  Heights  Kapid  Transit  Conipanv 


IlOUBI.K-SI'lNtM.K  LATHI:  FOR  RAILWAY  REPAIR 

SHOPS 

mi  Fifty-Second  Street.  Brooklyn,  shows,  in  actual  operation,  3 
double- spindle  lathe  built  by  J.  J.  McCabe,  14  Dcy  Street,  New  York 
1  'his  lathe  is  particularly  well-adapted  for  general  repair  work,  coin- 
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Imiing  Ibt  capacity  Oi  a  Jft  in .  and  48  111  swing  in  the  "tic  machine 
ami  thus  making  it  possible  to  conveniently  handle  large  work  as 
well  as  medium  and  small  size  jolts.  On  (he  lower  spindle,  which 
is  hack-geared,  the  ordinary  range  of  work  may  l>e  done,  while  or 
the  upper  spindle  an  axle,  to  which  JJ-in.  wheels  are  attached,  may 
no  -n-.—  e  as  indicated  hy  the  illustration  presented  herewith,  and 
:ill  the  necessary  turning  of  the  shaft  accomplished  wnhuut  rcinov- 
nig  the  wheel-,  which  may  be  trued  up.  if  necessary,  at  the  -nine 
tune  that  the  shaft  for  which  they  arc  mounted  is  being  turned. 


Car  House  Doors  at  Oldham,  England 

The  accompanying  illustration  is  (fXrttl  a  photograph  oi  the 
principal  opening  in  the  tram  car  house  ni  the  Oldham  Corpora- 
lion  Tramways,  Oldham,  Kngland.  The  doors,  which  were  sup- 
plied by  the  Kinnear  Manufacturing  Company,  Columbus,  Ohio, 
are  made  in  a  series  of  three.  living  unequal  in  size  and  separated 
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STEEL  ROLLING  CAR  HOUSE  DOORS* 

by  very  suhstantial  intermediate  posts.  These  ]>oxts.  being  hinged 
at  the  top,  can.  alter  the  doors  are  open,  he  readily  raised  to  the 
ceiling,  maintaining  the  opening  perfectly  clear  without  ohMrac- 
lion.  In  the  rolling  door  at  the  right  hand  end  will  he  noted  a 
small  wicket  or  hinged  door  which  is  utilized  for  a  passageway 
I iy  employees  when  the  rolling  doors  are  closed.  Two  oi  the  doors 
are  equipped  with  "Kinnear"  trolley  wire  arm*. 

♦♦• 

New  Cars  for  Allentown  &  Reading:  Traction  Company 

The  accompanying  illustration  shows  one  of  a  recent  shipment 
of  handsome  cars  to  the  Allentown  &  Reading  Tracfon  Company 


hy  the  J.  G,  Brill  Company,  of  Philadelphia.  The  cars  are  of  the 
Drill  semi-eouvertihle  type,  particularly  suited  to  the  iiiterurhan 
service  for  which  they  are  intended.  The  advantages  oi  the  trans- 
verse seating  arrangement  is  enhanced  materially  hy  the  addition 
of  7J4  ins.  to  width  of  aisle  and  length  of  scats  hy  doing  away  with 
the  necessity  of  wall  pockets  and  bringing  the  scat  ends  within 
the  posts.  The  roof  storage  oi  the  windows  is  described  in  detail 
elsewhere  in  this  issue. 

The  measurements  arc  frequently  adopted  for  this  torm  of  serv- 
ice, vis.,  length  over  vestibule,  .17  ft.  5  ins.:  width  over  sills,  7  ft 
10' j  ins  .  and  over  post  at  belt.  K  ft.  2  ins.  The  interiors  are  done 
in  natural  cherry,  handsomely  inlaid.  The  ceilings  arc  of  deco- 
rated birch  Among  the  fittings  are  Urill  sand-boxes,  "Dcdenda" 
gongs,  angle-iron  bumpers,  radial  draw-bars  and  ratchet  brake 
handles.  The  speed  capacity  of  these  cars  is  practically  equal  t<» 
steam  service,  as  they  are  mounted  on  Brill  No.  27  high  speed 
trucks. 


Pullman  Automatic  Car  Ventilator 


The  ventilator  -hown  by  the  accompanying  cut  consists  of  two 
parts,  the  brad  and  a  diffusion  box.  The  hood  is  so  shaped  as  to 
(rove  openings  .n  ends     In  ihis  hood  there  i*  a  metal  are- 


AN  AUTOMATIC.  CAR  VENTILATOR 

shaped  valve  poised  011  a  perpendicular  pin,  and  of  the  same  length 
and  width  as  the  shutter  frame  o|Hiiing  into  the  car.  The  hood-side 
of  the  device,  with  its  enclosed  valve,  is  projected  on  the  outside  of 
the  car  window  by  Wing  placed  in  the  lower  pan  of  the  sash. 
Thus  adjusted,  the  hood  receives  and  breaks  the  direct  blast  of  the 
wind  admitting  air  OH  the  breathing  line  of  the  passengers  in  the 
oar  in  sufficient  quantities  to  make  each  passenger  comfortable, 
and  at  the  same  time  it  is  claimed  that  the  vitiated  air  within  lin- 
ear is  exhausted.  The  air  admitted  is  free  from  dust  and  dirt,  and 
without  draught,  and  the  passengers  do  not  suffer  any  inconveiii- 
e"ce.  In  the  transom  at  the  lop  of  the  car.  a  5-in.  ventilator  i»  in- 
slallcd  inverted,  which  acts  Uith  as  an  intake  and  exhaust,  and  by 
making  (his  installation  in  connection  with  the  sash  installation, 
makes  an  even  temnerature  throughout  the  car. 
The  valve  in  the  hood  is  -~o  acted  upon  hy  the  wind  pressure  erc- 
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atcd  by  the  forward  movement  of  the  car  that  it  closes  the  end 
Id  the  wind,  and  at  the  same  time  opens  the  end  opposite  to  the 
direction  Front  which  (he  blowing  wind  is  coming,  thus  Cutting  out 
tin-  direct  blast,  with  its  dust,  rain,  or  snow,  and  admitting  the 
fresh  air  gently  to  the  car  through  the  open  rear  end  of  the  hood. 

The  diffusion  box  which  projects  into  the  car  is  of  galvanized 
iion,  handsumcly  finished,  covered  with  a  hd  or  shutter,  which  can 
In-  raised  or  lowered  according  to  the  amount  of  air  that  is  needed. 
Below  this  is  a  strip  of  perforated  metal,  which  distributes  the  air  as 
i;  enters  the  car  The  total  amount  of  air  admitted  through  the 
ventilators,  is  -ulhYicnt  to  change  the  air  in  the  ear  four  lime*  an 
hour,  and  at  all  time*,  even  if  the  car  is  overcrowded,  it  is  stated 
that  the  air  will  In-  pure  and  fresh.  This  ventilator  is  made  by 
tin-  Pullman  Ventilator  Company,  Washington.  P.  C. 



New  Haven  Controller  Regulator 

The  New  Haven  Car  Register  Company  has  perfected  a  con- 
troller regulator  to  prevent  a  motorman  from  throwing  on  ar 
once  more  current  than  is  Indicated  by  one  point  nf  contact  on  the 
controller  top  and  ncce*«i- 
tatcs  the  preying  down  of 
a  iluimhpiccc  arranged  on 
lltC  top  of  controller  handle 
at  each  succeeding  contact 
point.  This  force*  the  mo- 
torman to  give  full  value  to 
each  notch  of  the  con- 
troller as  intended  by  the 
manufacturers,  and  prevents 
the  shock  to  both  controller 
and  motor  which  the  throw- 
ing on  at  once  of  a  Ml  cur- 
rent cause*.  This  produces 
a  material  saving  10  both 
controller  and  motor  and  re- 
sults in  a  saving  of  cur- 
rent. The  operation  nf 
throwing  off  the  current  is 
not  changed,  being  per- 
formed by  a  backward  mo- 
tion of  the  handle  in  the 
rcgulat  manner  without  op- 
erating the  thumbpiccc 
The  controller  regulator  will 
fit  on  any  of  ihc  "K"  type 

of  controller*  manufactured  by  the  General  Electric  Coinpain 
without  alteration. 

The  Nrw  Haven  Car  Register  Company  will  have  on  exhibition 
a  sample  of  this  controller  regulator  at  the  Pelroit  convention 
The  use  of  this  new  device  will  eliminate  the  annoyance  caused 
by  the  Midden  inliing  so  common  in  the  starting  of  electric  ear*. 

Register  Test  in  Brooklyn 

An  interesting  test  of  a  number  oi  different  type*  of  register* 
was  recently  completed  in  the  Fifty-Second  Street  *hnps  of  the 
Brooklyn  Height*  Kailroad  Company,  the  object  oi  which  was  t<i 
determine  the  ability  of  the  different  machine*  t"  register  l.ouo.ooo 
fare*.  Two  registers  o(  several  different  make*  were  taken  and 
were  rung  l>y  machinery.  If  any  register  gave  out  bi'lore  the  end 
of  the  test,  the  detective  part  was  repaired  or  replaced  and  the 
machine  was  put  into  *er\  ice  again.  The  test  wa*  held  in  the 
presence  oi  the  representatives  of  each  oi  the  register  compaui,  * 
and  the  railway  company. 

Su  upright  frame  wa*  bnilt  14  it.  4  in*,  long  and  f>  ft  1  in  high, 
and  consisting  chiefly  oi  five  npiiullts  c.i  4-iu.  x;  4  in  stuff  paced 
,1  11  4  ills,  center  to  center  and  braced  at  the  lop  and  bottom 
At  the  top  oi  each  upright  were  ia-tcned  two  if  in  x  n-\n.  board*, 
to  which  were  attached  the  register*  To  the  baek  ^ if  the  frame 
and  running  its  entire  length  was  a  l-nt.  longitudinal  shaft  placed 
1.1  in*.  belo»  the  top  of  the  regi*ti  r  boards,  and  having  bearing* 
011  the  fne  upright*  At  the  middle  of  1his  shaft  wa*  ChtWpcd  it 
horizontal  wmnght-irnn  driving  lever  in  in*,  long,  which,  l>> 
means  of  u  t''-in  x  1  i -in.  connecting  rod,  was  connected  with  a 


CONTROLLER  HANDLE 


crank  having  a  distance  of  a  in*,  belweet  the  center  of  its  shaft 
and  the  centei  of  the  the  crank  run,  this  shaft  being  iastencd  rig- 
idly to  the  shaft  of  a  pulley  driven  by  power  from  the  mill  room 
This  mechanism  gave  the  longitudinal  shaft  an  oscillating  motion, 
svhich  was  transmitted  to  each  register  by  means  of  a  vertical 
*lottcd  lever  clamped  rigidly  to  the  shift  r>nd  a  spring  connectinc 


' CONTROLLER  HANDLE  IN  OPERATION 

rod.  The  |>ur|io*c  of  the  spring  connecting  rod  was  tu  avoid 
damaging  the  register  in  case  its  mechani*m  became  locked. 

The  rate  oi  s|»ecd  agreed  upon  wa*  .$00  registrations  per  minute, 
and  the  test  was  conducted  twenty  honr*  daily  from  f.  a.  m.  to 
1  a.  in.,  during  which  lime,  however,  c-:tain  hours  were  allowed 
(or  repairs.  As  a  result  of  the  test,  which  was  commenced  Sept 
15  and  ended  Sept.  M,  the  St.  Louis  register  made  the  best  show 
ing. 

 »+•  

New  High- Voltage  Insulator 


Fred  M.  Locfce,  of  Victor,  N.  Y..  whore  work  in  the  direction 
of  improved  insulators  for  high-voltaic  transmission  in  wctt 
known,  has  recently  brought  out  a  modified  type  of  insulator,  illu*- 


HIGH  VOLTAGE  INSULATOR 

trated  herewith.  This  insulator  is  >oine.viiat  similar  to  that  shown 
in  a  recent  i*siie.  hut  i.  *lightly  higher,  and  i*  provided  with 
three  petticoat*,  a*  shown  111  the  illustration.  It  is  14  ins.  across  the 
htwdt  Ibis  insulator  has  been  tested  up  to  100,000  volts,  and  is 
made  for  any  voltage  np  to  loo.ooo  line  pressure. 
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Acme  Oil  Filter 


The  accompanying  engraving  shews  a  section  of  the  Acme  oil 
filler,  manufactured  by  Waller  L.  Flower  &  Co.,  of  St.  Louis. 
I  lie  large  amount  of  oil  used  in  street  railway  power  stations 
make*  a  filter  of  this  kind,  which  is  simple  in  construction,  easy 
nl  operation  and  pi  elfec 
|tv«  tillering  capacity,  of 
intend. 

The  filter  is  built  of 
heavy  galvanized  iron  and 
1  he  filtering  materials  em- 
ployed arc  animal  Iwnc- 
Mack  or  charco.il.  recog- 
nized hy  the  oil  refiners 
U  the  best  oil  filtering 
medium  extant.  Five 
lilts  arc  built.  The  four 
largest  are  fitted  with 
steam  connections,  induc- 
ing greater  and  more  ef- 
fective filtering  capacity. 

In  the  engraving,  which 
shows  the  arrangement  of 
one  of  the  intermediate 
sizes.  "A"  is  the  recep- 
tacle for  the  ml  to  l>e  fil- 
tered.   The  oil  falls  by 

ils  own  weight  then  rises  by  gravity  through  the  vv:iier 
anil  filtering  material,  which  is  immersed  in  water,  anil  is 
finally  drawn  off  from  faucets,  as  shown  "C"  indicates  filtering 
material  and  It*  location  I)"  is  a  pan  that  catches  dirt  precipi- 
tated by  oil  coming  in  contact  with  water  "P."  is  the  doable  bot- 
tom or  steam  chamber  for  heating  the  water  in  the  three  sizes  of 
filters  mentioned.  The  larger  si/e  is  equipped  with  a  steam  toil 
in  the  bottom.  "F"  is  the  inlet.  The  outlet  is  on  the  reverse  side 
for  steam  for  heating  the  filter.  The  steam  connection  increases  the 
filtering  capacity  about  10  per  cent. 

The  Prometheus  Electric  Heater 

There  has  recently  befit  placid  <m  the  American  market  a  new 
type  of  car  heater,  which,  oil  account  of  its  success  abroad,  and 
the  number  of  advantages  claimed  for  it,  ha*  attracted  the  attention 
•  i  street  railway  officials  in  this  country.  It  is  known  as  the 
Prometheus"  heater,  and  it  is  equipped  with  the  "Prometheus" 
wireless  heating  unit*  which  arc  also  used  in  numerous  types  of 
Seating  and  cooking  apparatus. 
The  system  differs  materially  from  all  other  systems  in  which 


Oil.  H1.TER 


deposited,  or  more  correctly  speaking  "fired,"  the  layer  consisting 
of  metals  which  do  not  oxidize  and  do  not  appreciably  expand  or 
contract  with  the  rise  or  fall  of  temperature. 

These  "heating  elements."  as  they  are  called,  which  can  be  made 
of  any  desired  resistance  or  shape,  arc  so  attached  to  the  apparatus 


MO 


PROMETHEUS  ROUND  AND  ELLIPTICAL  HEATERS 

themselves,  whether  they  !»■  puts,  »|oves.  irons,  radiators,  i-tc,  1l1.1t 
they  can  be  removed  with  the  greatest  ease  and  replaced  by  a  new 
element  in  case  of  a  breakdown,  which,  however,  docs  not  often  oc- 
cur, on  account  of  the  mechanical  construction  nf  the  elements  and 
their  great  carrying  capacity.  A  new  element  costs  but  a  few  cents, 
and  can  be  inserted  into  the  apparatus  by  the  most  unskilled  person. 

Besides  this  very  desirable  feature.  nUK  of  re|»air,  the  " Promt 
tbetis"  elements  possess  the  great  advantage  "f  a  large  radiating 
surface,  and  on  account  of  this  and  their  large  carrying  capacity,  the 
btaters  may  be  made  very  much  smaller  than  existing  heaters,  ami 
have  the  same  heating  capacity.  The  great  flexibility  of  the  syi- 
Itm  permits  beaters  to  be  constructed  of  any  desired  thape,  and 
the  circular,  elliptical  and  panel  types  are  especially  attractive  and 
commendable. 

These  heaters  are  now  being  placed  on  the  market  by  The  Prome- 
theus F.lcctric  Company,  of  fio  Reatte  Street,  New  York. 


Crocker-Wheeler  Branch  Office  Managers'  Convention 

The  Crocker- Wheeler  Company  held  at  its  works  at  Amper-  . 
X   }..  on  Sept.  25  and  Jtt.  its  annual  managers'  convention.  On 


PROAtfcTHKUS  PANEL  HEATERS 


the  heating  is  effected  by  wire  coils  or  ribbon  conductors  embedded 
in  some  insulating  material,  generally  enamel.  In  the  "Prometheus" 
system  no  wires  are  used.  The  heating  device  proper  consists  if 
strips  of  mica  on  which  a  layer  of  metal  has  been  mechanically 


the  evening  of  the  Jjth,  the  annual  bampiet  was  held  at  the 
Engineers'  Club.  Those  present  were  the  officers  of  the  companv. 
Schuyler  S.  Wheeler,  t.ano  S.  Ihmn.  W.  L  Hrownell.  Putnam  A. 
Bates,  C.  X  Wheeler  and  F  V.  Ilcnshaw,  and  the  branch  man- 
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agcrs,  Samuel  Hit--eii.  Jr..  Julian  Rue,  J.  1  tally  Craig.  1/hu*  r. 

Mall,  \V.  II.  Wissing,  Francis  K  IK  (ire-,  Henry  J.  Sage,  Will- 
iam A.  Doblc  ami  Harold  Ijuna-.  At  this  dinner  many  intcrc-i- 
me  speeches  Mere  nude  liy  llic  branch  office  Managers,  ami  Francis 
I!.  DcGrcss.  of  the  New  York  office,  who  ha-  been  m  the  scruce 
•  it  the  company  longer  than  any  of  ihe  other  managers  presented 
I  •  the  general  sales  manager,  I'm  nam  A.  Hate-,  in  the  name  of  the 
managers,  a  token  ol  their  esteem  and  an  acllW  -w ledgcim-nt  of  h»- 
efforts  in  their  behalf,  Mr  Hate-.  rc-ponded  tn  hi>  usual  happy 
manner.  The  purpose  of  the  contention  is  to  hung  all  of  ihe  nun 
closer  to|<e(her  and  give  ihcm  an  npimriuniiy  of  comparing  no-.c- 

.mil  planning  methods  for  handling  iIk  largely  increasci!  hnsinoii 
of  ihe  company. 

♦  ♦♦ 

New  Open  Cars  for  New  Hampshire 

The  accompanying  illustration  represents  a  small  shipment  « : 
open  cars  to  the  Massachusetts  Coii-lnictn.ii  Company,  which  i- 
opcraling  cstcn-ivcly  in  the  Stale  of  New  I  lamp-lure  I  I. e  ca' - 
were  built  at  Ihe  l-acotiia  Car  Company  Work-,  which  have  built 
-cicral  hen. In. I  ear-  lor  lhi»  concern     Tin-  particular  kg  repti 
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OPEN  CABS  FOR  NEW  HAMPSHIRE 

-cut-  -0111c  of  the  fouriccii  bench  open  ear-,  with  ciiclo-..l  end-, 
having  three  -a-he-  in  each  end,  arranged  lo  drop  mio  pocket* 
't  he  ear-  are  finished  Ml  while  a-h.  n  nil  -eat-  of  while  m.ipit  ;  cclt- 
irg-  of  white  birch,  and  lilted  with  curtain-  of  Crown  pattern 
running  to  tti - >r  of  car.  The  car-  are  aim*  eipupped  with  douhle 
riuimug  hoard*  Ihe  full  length  of  ear.  and  a  lower  step  arranged 
fold:  al-o  ilrop  side  guard-  ami  chain*,  and  -ohd  brnaifi  trimmings 
throughout.  The  truck-  11-ed  are  Ihe  improved  No  0»H  higft  \f>tt'\ 
LjtCtMtia  truck-  with  cu-hioiitil  -wing  bolsters,  and  heavy  doiih'.e 
plate  wheel-. 

The  Characteristics  of  Good  Paint  for  Iron  Work 

There  i-  perhaps  no  Manufacturing  material  in  the-e  days  which 
is  subnet  to  more  adulteration,  ami  when  adidlciaicd  1-  as  worth 
b--.  a-  paint  ior  iron  work.  \dulti  rated  paint  1-  cheap  in  first 
cost,  but  railroad  companies  hating  in  view  the  co-t  oi  mainte- 
nance ol  outdoor  iron  work  for  a  term  oi  year-  are  i-.n  -earelnug 
for  lite  cbe.tpi-i  paint  at  lir-t  cnsL  but  that  which  will  give  lllem 
the  be-t  res-H*  m  the  long  run.  It  is  lo  I  In-  e'.a-s  of  work  that 
Detroit  Graplliti  Manwacturing  Company  eater-  I  he  ba-i-  for  the 
graphite  paint  m;::!r  by  1I11*  company  is  a  peculiar  graphite  ob- 
tained from  a  liitne  111  Northern  Michigan.  This  graphite  ore 
eontaiils  about  out -third  pure  graphite,  the  IwInnTC  hum;  sil-.e.iles 
When  tin-  graphite  wa-  tir-l  di-e. .vi  r.  d  attempt-  vtiiv  made  by 
the  companv  owning  'he  nunc  :<i  i*-c  it  bu-  ihe  tarnms  pu'-pose- 
to  wlur'i  graphite  i-  u-raMt  put  »«•'  I"  ->  palate  the  vraphil<  (ruin 
the  other  mallei.    Tin-  miMiuc.  Il"iu..r.  it  a  -  loo  complete  to  ad 

mil  of  tin-  Ik  1111:  .10111.  bin  it  wa-  0  ti  ri  d  a  iciw;ml  I o.tl  il  «i- 

muaikahlt  Wctl  ail.ipl-d  lor  v.,  :■-  a  p.iint  The  pern nlagi  oi 
giaphite  and  i.irtoit-  o|ht|-  miuiral-  m  tin-  on-,  whi-is  iiiuiiinl  and 
mixed  with  od.  gin-  a  painl  <>i  an  ••stiviucly  uuiiorm  compo- 
-ilion.  Tin  company  take-  care  lo  ll-e  liiWV  ''in  the  bc-t  boded 
oil  ami  maintain-  11.  own  |."a.'t  jUtf  l»»Hing  oil.  as  well  as  for  grind- 
ing graphite  ..te  111.I  pviiielil-  f> -r  m  paint,  ami  it  i-  claim..! 
thai  'hi-  011  ivr\t"i(  ol  -ilka  s<nl  gr.i|i1ul<*,  ktirli  i>r»mi|i|  l" 
;nt  vMi'iun  ly  hue  |H.wibr.  malo  -  a  pitnii  in  t..r  |witi>l  u- 
ptrior   lo   jinri    gT:iphiie,    winch  ha>    »4   ,;-   yie.ii  micbar.i- 


e.d  tuigliiH--.  1'erhap-  the  best  recommendation  for  the  wear- 
ing qoalitie*  ol  this  paint  is  fta  use  by  companies  desiring  the  best 
-enice  obtainable  irotn  paint.  The  United  States  Government 
u-es  this  paint  for  covering  its  warships.  The  fir-t  important  or- 
dir  reeciveil  by  this  company  when  starting  in  business  ten  yrar« 
ago  wa-  from  the  Waldorf  Astoria  Hotel  for  covering  steel  slrui  - 
Mral  work  The  architect  for  iknt  hole!  had  orders  to  obtain  the 
be-t  material  the  markel-  of  the  world  afforded,  and.  after  investi- 
gation, selei  ted  this  graphite  paint  a-  being  not  only  durable,  but 
unriurw  m  cutupo-ition  and  oi  honest  manufacture. 



Large  Gift  to  the  Library  of  the  American  Institute  of 
Electrical  Engineers 

At  the  muling  la-i  week  of  ihe  American  ln-unite  o:  Klctf 
11  cat  I'ligmeet-,  I'll -nlnil  Sc. .11  announced  a  large  gift  lo  ihe 
llbrari  frnm  C  (J.  MaimKIX;  stating  that  Mr.  Mailloux  had  pre 
-iitted  hi-  cluck  for  $i.o.*.j,t  to  pay  for  the  COM  and  for  rebinding. 
v  hen  necc-«ary,  of  a  number  of  valuable  sets  of  French  -cientifie 
/  1  ..•ij.fir./i.'wj  and  oilier  book-.    Tin-  donation  i-  in  addition  lf>  'i 

  full  set  of  Cfmftet  Ht  miut  from  lH,t>  to  |J4)7 

\  I  i_«n  volume-l  which  Mr.  Mailloux  pre-entej 
lo  the  library  about  eighteen  months  ago,  the 
cost  of  which,  including  new  half-morocco  bind- 
ing, wax  $,U7  I're-ident  Scott  alsu  announce.! 
that  Mr  Mailbuix  will  donate  a  -um  of  money, 
the  annual  proceed-  of  winch  will  Ik-  sufficient, 
to  pay  the  future  co-t  of  -ub-criptioii  to  such 
of  the  periodical  publican. in-  that  he  l.as  pre 
-t-nted  lo  the  library  that  are  yet  curnnt,  and 
al-o  to  defray  the  co-t  of  binding  the  same. 

The  books  pre-euted  include  the  Tramtactioui 
of  the  French  Academy  of  Sciences  from  iUm 
lo  ii.oo  (J47  \oliiiiie-i  lacking  (he  years  from 
i;--g  to  1K16.  It  i-  uiidcr-tood  that  Mr  UaiHuna 
ha-  aiilbori/nj  the  library  coiumitlee  to  CunajrfetC 
ilu  -ct  at  hi-  cost  The  Aiuurffi  it  Cliimu-  c/  Physique,  a  complete 
-er  from  i;S.>  t..  moo  [}tz  \0lume-1.  Jourtai  </■•  fttytifitf  a  r»m- 

p'eie  -el  from  |X;.'  lo  |<jtu  ( Ji>  volume-).  The  TmUOttitHlt  of  ihe 
Austrian  Society  of  Engineers  and  Architect-,  coinplele  from  1 M55 
ip  Mjoi.  iiicluding  Ik.iIi  |he  weekly  and  monthly  edition-.  A  Complete 
-ei  of  Zfitti  hnft  fur  t*strumcmltmkwn4Ci \9Sl  lb  1901  at  volume- 1. 

The  gift  al-o  include-  an  abrulgi  inenl  111  Trench,  in  l.»  volumes,  of 
nemoire-  read  In-fore  the  leading  Kuropeaii  societies  previous  to 
1 77"> :  an  ICtigb-h  abridgement  of  the  Memoir**  of  the  French 
Academy  of  Science-  from  tout)  to  |-jo  (5  volume-);  a  French 
abridgi-ituut  ol"  the  tran-action-  of  the  same  M*iety  from  ifiT/i  !<■ 
ijig,  and  a  hisloTT  of  ihe  Krench  Academy  of  Sciences. 

The  Sea ith- Kenton  line  of  the  Seattle  F.lectric  Company,  which 
follow-  the  route  of  the  Seattle  Tacoma  Iiiterurlwn  Railway  as  far 
a-  Kenton  Junction,  in1.,  mile-  from  Seattle,  branching  off  lo  K'-n 
ton.  ha-  been  )>l.iCed  in  operation,  tliti-  eompletmg  the  Company's 
-iduirban  lines.  T'le  company  i-  building  two  new  car  hou»e».  out 
y,  ft.  \  1  jo  h.,  ami  the  other  tjo  ft.  x  240  fi  .  and  a  paint  simp  r>5 
I'  \  I  JO  ft  Fck  the  pre-etlt  the  framework  will  be  of  wihhI.  but 
the  foumlaiii  n-  u  ill  be  built  of  -ulheieiit  strength  to  hold  brick 
wall-,  the  plan  being  to  replace  the  vomica  one-  in  the  -pnng.  I  he 
roof-  will  be  permanent.  The  rn-h  nece--italing  the  -ub-et|ueut 
change  of  wall-  is  due  to  a  shortage  of  space  Many  of  the  car- 
iieently  received  have  heen  b  it  oil  -u'e  tracks,  and  it  is  the  desire 
Hi  the  iNmipanv  lo  get  them  tinder  cover  before  the  -evere  winter 
Weather,  lite  eonip.iii;.  ha-  rteently  i— lied  a  mat  little  booklet 
entitled  '  Seattle  Street  Kailway-;  llciW  to  l'-e  Them."  Il  tell- 
where  tXvty  line  goe-.  how  tian-iii-  are  i--ued.  ami  coutaiu- 
i-\ac|le  the  iiifnrttialKiil  that  is  most  valuable  to  resiik-nts  oi  the 
eily,  a-  will  a-  to  ct-i(or-. 

♦  ♦♦   

Ml  \\ ilb, mi  Wainjiler,  forillerl)'  repre-entalit  e  in  Neu 
\..rk  ot  ihe  Sln.ilt-llowland  Company,  of  H. .-ton,  ha-  -evered 
hi*  connectHHt  .Mill  that  company  and  has  accepted  one  as  sales 
agriu  oi  ihe  IVckbam  M anulacturiiig  Coinpanv.  with  winch  he 
wa-  pn  v i..n-ly  connected  Mr.  Wnmplcr  l». i s  ins!  -tarud  mi  an 
.  M.  ii-iM-  irrji  Ihntngh  the  for  W«--t  and  to  the  I'acilic  Coa-l  in  the 
111I1I1  >t  of  |kf  I'.-.-kh.un  l  ompaiij. 
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Street  Railway  Apparatus  in  Detroit 

While  the  type  and  manufacturer*  ui  a  grew  deal  of  the  street 
railway  apparatus  used  in  Detroit  are  mentioned  in  the  article* 
on  the  diffircnt  systems  elsewhere  in  this  issue,  it  was  not  found 
practicable  IO  give  credit  in  every  case  in  these  longer  articles. 
It  ha*  lieen  considered  advisable,  therefore,  to  publish  below  a 
h»t  of  some  of  the  more  im|M>rtant  installation*  in  Detroit  noi 
mentioned  elsewhere.  »o  that  the  visitor  to  that  city  can  ..elect 
what  particular  apparatus  he  desires  to  inspect,  and  tor  this 
purpo.se,  as  well  as  to  give  proper  credit  to  the  different  manu- 
facturer*, ttaiailf  ilfon  has  been  made  under  the  names  of  the 
different  supply  housc*- 

The  Crane  Company,  of  Chicago,  furnished  the  complete  equip- 
ment of  valves  for  the  Detroit  Cm/en*'  Railway,  also  for  the  De- 
troit Rapid  Railway  Company 

I  he  Rilling*  &  Spencer  Company.  Hartford.  Conn  ,  has  funiished 
I  large  quantity  of  pure  lake  Copper,  drop-forged  commutator  seg- 
ments M  the  Detroit  street  railway  companies. 

The  R.  Bli*s  Manu  EacNring  Company.  Paw  tucket,  R.  I.,  has  sup- 
plied many  of  it*  patent  platform  gate*  for  Detroit  street  cars. 

The  Lehigh  Car.  Wheel  &  Axle  Work*.  Catasauqua.  Pa.,  have 
supplied  wheels  to  some  of  the  road*  in  Dcin.it  and  vicinity. 

The  power  plant  of  the  Detroit.  Rochester,  R.imeo  &  1-ikc  Orion 
Railway  Company,  at  Rochester.  Mich.,  which  form*  a  part  of 
the  Detroit  United  Railways  system,  is  equipped  with  engine* 
made  hy  the  Rail  &  Wood  Company,  of  Elizabeth,  N.  J 

The  American  Car  Scat  Company,  Brooklyn.  N  Y,  has  installed 
quite  a  number  ..f  it*  pushover  *c;.t*,  aim  longitudinal  rattan 

scaling,  in  the  cars  of  many  of  the  road*  in  and  around  Detroit. 

Sand-hoxe«  made  hy  the  Ham  Sand-Box  Company.  Tim/,  N.  V. 
are  in  use  on  the  car*  of  the  Detroit  &  Poimac  Railway,  the  Detroit 
City  Street  Railway,  and  the  Detroit.  Rochester,  RuMco  &  Lake 
Ormn  Railway 

Insulating  material  ha*  been  supplied  to  the  Detroit  railway*  by 
the  American  Vulcanized  Film-  Company.  Wilmington.  Del.,  man- 
ufacturer ..f  hard  and  vulcanized  fibre.  - 

The  J  G.  Brill  Company.  Philadelphia.  Pa  .  has  equipped  too  of 
the  ear*  of  the  Detroit  Cniicd  Railway*  with  it*  No.  27-F  truck*, 
one  of  the  cars  of  the  Rapid  Railway  of  Detroit  being  fitted  with 
the  company  *  So.  17  heavy,  highspeed  trucks. 

Green  fuel  economizers,  manufactured  by  the  Green  Fuel  Econ- 
omizer Company.  Mattcawan.  X.  Y  .  are  in  use  in  INC  plants  of 
L  ulled  Railways  ami  Rapid  Railway.  Detroit 

Brisiol  recording  voltmeters,  supplied  by  the  Bristol  Company, 
Waterhury.  Conn  ,  are  n*ed  by  the  Detroit  United  Railways. 

The  Van  Doffl  &  Dutton  Company,  Cleveland,  Ohio,  has  fur- 
nished almost  all  of  the  gear*  and  pinion*  u»ed  on  the  cars  of  the 
Detroit  I'nited  Railways  system,  and  most  of  the  cars  of  the 
»ui. urban  line*  have  been  equipped  with  the  company  *  track 
cleaner* 

The  Standard  Traction  Brake  Company.  New  York.  X  Y.. 
has  furnished  brakes  to  the  Rapid  Railwrv  system  and  itlC  Detroit. 
Ypsilanti.  Ann  Arbor  &  Jackson  Railway. 

Track  rail*  and  fastening*  have  been  supplied  to  the  Detroit 
railways  by  the  Pennsylvania  Steel  Company,  Philadelphia.  Pa. 

The  Star  Brass  Works.  Kalamazoo,  Mich  ,  has  supplied  trolley 
wheel*  and  harps  to  nearly  all  of  the  city  and  suburban  lines  in 
arid  around  Detroit. 

The  Bullock  Electric  Manufacturing  Company,  Cincinnati.  Ohio, 
has  a  contract  for  electrical  machinery  foi  the  Detroit.  Rochester. 
Romeo  &  I-ike  Orion  Railway. 

The  Heywood  Brothers  &  Wakefield  Company.  New  York  City, 
ha*  equipped  some  of  the  car*  of  the  Rapid  Railway  system  of 
Detroit  with  Wheeler  walkover  seat*,  and  ill  Toledo,  Ohio,  the  cars 
of  Toledo  &  Monroe  Electric  Railway,  the  Toledo  &  Maumec 
Valley  Railway,  the  Toledo  &  Western,  and  the  Toledo  Railways 
&  Light  Company,  are  equipped  with  the  company'*  seat*. 

The  Curtain  Supply  Company.  Chicago.  III.  ha*  equipped  the 
open  ear*  in  and  around  Detroit  w  ith  it*  special  open  car  duck  cur- 
tain* with  rod  at  bottom,  and  the  closed  cars.  R.j*  Crown:  Forsyth 
roller  lip  paataaute  and  Acme  CI  C  pantasot* 

Transier  ticket  punches  made  by  the  R  Woodman  Manufacturing 
&  Supply  Cnm|tany.  Boston.  Ma**,  haw  ior  the  last  seven  years 
been  in  u*c  on  the  Detroit  I'nited  Railway  throughout  their  sys- 
lun.  where  they  have  given  satisfaction. 


The  Hoppcs  Manufacturing  Company.  Springfield.  Ohio,  has 
eight  of  it*  .ton  hp  live  steam  feed-water  purifiers  in  service  in 
the  Detroit  City  Water  Works,  where  they  are  used  as  separate 
mills  on  boiler*  of  the  same  power.  Six  of  them,  of  sou-hp  capac- 
ity, are  al*o  in  u*e  in  the  plant  of  the  Detroit  United  Railway*. 

Many  of  the  car*  of  steam'  roads  entering  Detroit  have  liven 
equipped  with  heater*  made  by  the  Gold  Car  Heating  It  Lighting 
Company,  New  York.  N.  Y.  Among  thCSC  road*  may  be  men- 
tioned the  F'erc  Marquette.  Michigan  Central,  Cincinnati.  Hamilton 
&  Dayton.  Lake  Shore  &  Michigan  Southern.  Wabash  and  Grand 
Trunk 

The  John  Stephenson  Company,  Klizahclh,  N.  J.,  furnisued  some 
oi  the  open  car*  Used  in  Detroit. 

Thai  part  of  the  Michigan  Traction  Company's  system  between 
Kalamazoo  and  Battle  Creek.  Mich.,  about  27  miles  of  complete 
n  ad.  was  built  by  Smethurst  &  Allen,  electrical  engineers  and  rail- 
way contractor*.  Philadelphia.  Pa 

Several  trolley  wagons  supplied  several  years  ago  by  J  R.  Mc- 
Cardeil  &•  Company,  Trenton.  X  J  ,  10  the  street  railway  companies 
of  Detroil,  are  still  in  u*e.  giMiig  pronounced  satisfaction. 

J.  G.  White  &  Company,  engineers  and  contractors,  of  New 
York,  were  interested  in  the  construction  of  the  Toledo  &  Monroe 
Railway,  and  in  the  Detroit.  Rochester.  Romeo  &  Lake  Orion 
Railway,  the  former  being  de*cribcd  in  the  Sthkkt  RAILWAY  Jura- 
\  \l  of  Aug  .t.  loot,  and  the  latter  in  the  issue  of  April  7.  1 900, 

The  Pittsburgh  (  Pa  I  Insulating  Company  has  supplied  to  the 
Detroil  railways  scleral  grad-s  of  insulated  cloth  and  paper. 

lhe  feed-water  heater*  and  separator*  manufactured  by  ihc 
Harrison  Safety  Boiler  Works.  Philadelphia,  Pa.,  are  in  use  in 
several  plants  in  and  around  Detroit. 

Tie*  for  the  Lake  Shore  Electric  Railway  between  Cleveland  and 
Toledo,  Ohio,  were  supplied  hy  the  Advance  Lumber  Company, 
01  Cleveland 

At  the  power  house  of  the  Detroit  L'nitcd  Railways  Company 
there  are  four  large  tandem  compound  direct  coupled  engines 
having  cylinders  aK  ins.  and  5a  ins.  x  4X  ins.,  each  driving  an  Kno- 
kw  generator  They  were  installed  by  the  Allis-Chalmers  Com- 
pany, Milwaukee.  Wis.,  hy  whom,  aside  from  street  railway  equip- 
ments, engine*  have  been  supplied  to  a  large  number  of  factories 
in  Detroit:  in  fact,  the  company  has  supplied  more  engines  to  De- 
troit than  to  any  other  city  oi  equal  size 

To  the  city  and  interurhaii  railway  companies  in  and  around 
Detroit,  the  American  Steel  &  Wire  Company,  Chicago,  has  fur- 
nished large  quantities  of  "Crown"  rarl-lionds.  which  are  said  to 
have  been  adopted  a*  the  standard  for  roads  in  that  vicinity  Trol- 
ley wire.  *|tan  wire,  weatherproof  electrical  cables,  and  other 

portion*  of  the  wire  equipment  in  use  on  these  roads  have  also 
been  supplied  by  this  company. 

Last  season  the  Simplex  Electric  Healing  Company.  Cambridge. 
Ma**,  equipped  the  Toledo  &  Monroe  Railway  car*  with  about 
joo  of  it*  enamel  type  car  heater*,  which  are  efficient,  durable,  and 
sanitary,  living  light,  extremely  compact,  with  a  minimum  number 
ot  parts  There  are  no  receptacle*  for  dirt,  consequently  no  ex- 
pense whatever  for  cleaning  and  overhauling. 

The  Hope  Webbing  Company,  Providence.  R.  I.,  has  supplied 
lhe  Detroit.  Ypsilanti.  Ann  Arbor  &  Jackson  Railway  Company 
with  tapes  and  webbing*,  and  the  company's  goods  are  used  hy 
other  Detroit  street  railway  companies,  the  material  being  pur- 
chased from  dealer*  who  handle  *uch  lines  of  goods. 

The  Dnrf  Manufacturing  Company.  Allegheny.  Pa.,  ha*  supplied 
the  Detroit  street  railway  system  with  B.Trett  track  and  car  jacks, 
which  are  u*ed  extensively  and  are  said  to  be  regarded  as  the 
standard  in  that  section  of  the  country. 

Chrisietisen  independent  motor-driven  air  brake  equipments, 
made  by  the  Christensrn  Engineering  Company.  Milwaukee.  Wis  . 
are  in  use  on  a  considerable  number  of  cars  of  the  Detroit  & 
Toledo  Shore  Line  Railway  Company,  lhe  Detroit.  Lake  Shore  & 
Mount  Clemens  Railway  Company,  and  the  Rapid  Railway  Com- 
pany, of  Detroit 

The  Morri*  Electric  Company,  with  headquarter*  in  New  York, 
ha*  supplied  it*  rail-bond*  to  the  following  n«id*  in  Michigan  in 
the  vicinity  of  Detroit:  Jackson  &  Suburban  Traction  Company. 
Jackson,  Mich.:  Wolverine  Construction  Company,  Detroit.  Mich  : 
Michigan  Traction  Company.  Kalamazoo.  Mich  :  Detroit,  Ijke 
Shore  &  Mount  Clemen*  Railway  .  Detroit.  Mich  A  large  number 
of  iron  poles  and  bracket*  have  also  been  sold  by  the  company 
to  road*  in  Detroit  and  vicinity. 
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The  G.  C.  Kuhliuan  Car  Company.  Collinwood,  Ohio,  buill 
most  of  the  cars  for  the  intcrurban  road;,  controlled  by  the  United 
Railways  Company,  of  Detroit,  and  also  some  of  the  car*  used  in 
the  city. 

The  Peter  Smith  Heater  Company,  Detroit.  Mich ,  has  installed 
car-heating  equipments  as  follows:  Fifty  to  the  Rapid  Railway 
system,  the  Detroit  and  Port  Huron  line;  twelve  to  Detroit  A 
Flint  Railway  Company  .twelve  to  IX-troit,  Rochester  &  Romeo  Rail 
way  Company  ,  fourteen  to  Detroit  &  Pontiac  Railway  Company ; 
twelve  to  Detroit  &  Northwestern  Railway  Company;  len  to 
Detroit,  Wyandotte  &  Trenton  Railway  Company :  twelve  to  De- 
troit Shore  line. 

The  Ohmcr  Car  Register  Company,  Dayton,  Ohio,  has  its  rcgis- 
l<rs  in  service  on  all  the  cars  of  both  the  Detroit  &  Wyandotte 
and  the  Detroit  &  Pontiac  lines  of  the  Detroit  United  Railways 
Company. 

Nearly  all  of  the  line  materia)  used  by  (he  Detroit  railways  was 
supplied  by  the  Ohio  Brass  Company,  Mansfield,  Ohio.  The  pole 
bracked  supplied  to  the  Detroit  &-  Northwestern  Railway  Com- 
pany, the  Rapid  Railway  system  and  the  Detroit  &  Toledo  Shore 
Line  Railway,  arc  the  company's  well-known  "Richmond"  flexible 
pole  brackets.  The  Detroit  United  Railways  have  also  a  number 
of  these  brackets  in  u»e.  as  well  as  the  "Detroit"  type  of  brackets, 
which,  as  their  name  implies,  were  detuned  especially  to  meet 
the  requirements  of  the  Detroit  United  Railways;  Company 

In  the  power  plant  of  the  Detroit,  Rochester,  Romeo  *  Lake 
Orion  Railway,  at  Rochester,  Mich.,  there  are  three  cngine-iypc 
railway  generators,  two  of  200  kw  and  one  of  400-kw  capacity, 
made  by  the  Crocker- Wheeler  Company.  Ampere.  N.  J.  There  is 
aKo  a  Crocker- Wheeler  booster  set  of  joo-amp  capacity  at  150 

volt- 

I'ht  apparatus  installed  by  the  F.lectric  Storage  Mattery  Com- 
pany, of  Philadelphia,  Pa.,  in  Detroit  for  street  railway  purposes, 
consists  of  the  three  batteries  for  the  Detroit  United  Railway.  One 
battery,  consisting  o[  276  elements,  with  a  capacity  of  2500  amps. 
i<  >r  one  hour  is  located  opposite  the  power  house ;  another  bat- 
ti  ry,  located  at  the  Third  Street  sub-station,  consists  of  250  ele- 
ments, having  a  capacity  of  2000  amps,  for  one  hour,  and  the  third 
battery,  located  at  the  F.eorce  power  house,  on  the  Wyandotte 
division,  consists  of  270  cells,  having  a  capacity  of  280  amps,  for 
one  hour  These  batteries  arc  all  chloride  accumulators,  installed 
in  lead-lined  tanks,  and  arc  used  for  regulating  the  fluctuations  and 
maintaining  voltage  on  the  line. 

The  Mallhy  Lumber  Company,  Bay  City.  Mich,  states  that 
every  electric  road  centering  in  Detroit  has  been  furnished  with 
it-  cellar  ties  or  poles,  some  oi  the  roads  every  year  since  they 
began  building,  and  others  at  various  times  in  their  history  A  list 
of  some  of  the  roads  are  given  below  Since  the  consolidation  of 
the  Detroit  railways  the  company  has  furnished  the  Detroit  United 
and  the  Rapid  Railway  system  lmth  pole*  and  ties  Also  the  roads 
Connecting  Toledo  with  E>etroit.  the  Detroit  &  Toledo  Shore 
Line  and  the  Toledo  &-  Monroe,  the  first-named  with  poles  only, 
and  tin-  latter  with  lioth  ties  and  poles  The  company  has  a  yard 
ie  one  of  the  suburbs  of  Detroit,  River  Rouge  The  following  rail- 
ways use  material  supplied  by  the  Maltby  Company  Detroit,  Like 
Shore  &  Mount  Clemens  Railway  ;  Detroit  &  Pontiac  Railway  Com- 
pany; Detroit,  Plymouth  &  Northullc  Railway  Company;  Detroit. 
Rochester,  Romeo  &  Lake  Orion  Railway;  Detroit  &  Grand  River 
Elevated  Railway  Company;  Detroit  United  Railway  Company; 
Port  Huron,  St.  Clair  &  Marine  City  Railway  Company;  Wyan- 
dotte ft  Detroit  River  Railway  Company:  Toledo  &  Monroe  Rail- 
way Company:  Detroit  Citirens'  Street  Railway  Company:  Detroit 
Construction  Company  ;  Detroit,  Ypsilanti  &-  Ann  Alter  Railway 
Company. 

Tin-  Rabcork  &  Wilcox  Company.  New  York,  has  installed 
water-tube  boilers  in  the  following  plants  in  and  around  Detroit: 
United  Railways.  12  boilers  of  250-hp  capacity  each;  Rapid  Rail- 
way t'ompany.  4  boiler*  of  .wo  hp:  Detroit.  Ypsilanti  it  Arm  Arbor 
Railway,  8  boilers  of  230  hp;  Detroit  &  Pontiac  Railway,  2  boilers 
or  ajo  hp:  loledo  &  Monroe  Railway  Company,  I  boilers  of  230 
hp  each. 

Brakes  manufactured  by  the  G.  P.  Magann  Air  Brake  Company, 
Detroit.  Mich.,  are  being  u«ed  on  all  the  double-truck  car*  of  the 
Detroit  Unitrd  Railway.  Detroit  &  Wyandotte.  Detroit  &  North- 
western. Detroit  «i  Pontiac.  and  Detr  .it.  Rochester.  Romeo  & 
Flint  r..»ds. 


Large  quantities  oi  insulating  varnish  i»  supplied  by  the  Sterling 
\  amish  Company,  Pittsburgh,  Pa.,  to  the  railway  and  electrical 
trade  in  Detroit  and  vicinity,  comprising  the  Sterling  extra  insu- 
lating varnish  for  the  insulation  of  armatures,  field  coils,  etc.;  the 
.Sterling  extra  black  finishing  varnish  for  the  finishing  coal  to  be 
applied  to  electrical  apparatus  to  bring  11  up  to  a  jet  black,  hand- 
some, glossy  appearance;  the  Sterling  black  air  drying  varnish 
tor  making  quick  repairs  where  there  is  not  sufficient  time  to  bake 
the  coil,  before  and  after  insulating,  and  the  Sterling  black  core 
plate  varnish  for  the  insulation  of  armature  discs. 

The  Wheel-Truing  Brake-Shoe  Company,  Detroit,  Mich.,  manu- 
factures a  wheel-truing  brake-shoe  which  in  a  short  period  of  three 
and  one-half  years  is  said  to  have  found  favor  with  upwards  01 
400  different  electric  railways  in  this  and  other  countries,  besides 
being  adopted  by  steam  roads  The  roads  in  and  about  Detroit  are 
using  the  device,  of  which  shipments  were  recently  made  to 
Australia,  South  America,  Portugal.  India,  Africa.  Netherlands, 
Ireland.  Scotland,  England,  and  other  foreign  points. 

Trolleys,  gears  and  pinions  made  by  the  R,  1).  Nuttall  Company. 
Pittsburgh,  Pa  ,  are  in  use  on  the  following  lines  in  and  around 
Detroit;  Detroit  Citizens'  Street  Railway:  Detroit,  Lake  Shore  & 
Mount  Clemens  Railway;  Detroit,  Plymouth  &  Northvillc  Railway; 
Detroit  United  Railway  Company:  Detroit  &  Toledo  Shore  Line 
Railway:  Detroit,  Ypsilanti  &  Ann  Arbor  Railway:  Rapid  Railway 
Company;  Toledo  &  Monroe  Railway  Company;  Wyandotte  & 
Detroit  River  Railway  Company;  Detroit  &  Pontiac  Railway; 
Detroit.  Rochester,  Romeo  &  Lake  Orion  Railway;  Detroit  Railway 
CW.panv. 

The  Consolidated  Kngine  Stop  Company.  New  York,  has  in- 
stalled its  safety  engine  stop  system  in  Detroit  at  the  plants  01 
Nelson,  Baker  &  Company,  manufacturing  chemists ;  Ireland  & 
Matthews  Manufacturing  Company,  stove  trimmings  and  sheet 
metal  goods,  and  Stephen  Pratt,  manufacturer  of  steam  boilers. 

Practically  all  of  the  railways  in  and  about  Detroit  use  lightning 
arresters  made  by  the  Garten  Daniels  t'ompany.  Keokuk.  Ia 
,!n  Detroit,  Ypsilanti,  Ann  Arbor  ..ivi  }..':■ -h::  Kruwaj  Comfl  >iy 
use  them  throughout,  while  nearly  all  of  the  roads  composing 
tie  Detroit  United  Railways  system  hive  a  large  number  of  the 
coi.in.Miy'5  lightning  arresters  in  use. 

Merritt  &  Company,  Philadelphia,  Pa.,  has  supplies!  to  the  rail- 
way companies  in  Detroit  and  vicinity  a  system  of  locker*  vbich 
may  be  seen  at  the  plant  of  the  Detroit.  Ypsilanti,  Ann  Arbor 
Jackvr.  Street  Railway  Company,  and  the  Grand  Rapids,  Grand 
Haven  &  Muskegon  Railway  Company.  Among  other  places  in 
Detroit,  the  company's  locker  construction  can  be  seen  at  the  Lloyd 
Construction  Company.  Solvay  Process  Company  an  I  Detroit  Cilv 
Ga<  Compan) 

The  25-ton  baud  traveling  crane  in  the  plant  of  the  Detroit  Citi- 
zens' Railway  was  built  by  the  Brown  Hoisting  Machinery  Com- 
pany. Ocvland.  Ohio.  The  crane  has  a  span  of  60  ft.,  and  its 
operations,  including  hoisting,  trolley  traveling  and  crane  travel- 
ing, are  performed  by  means  of  hand  c;anks  from  a  platform 
attached  to  the  under  *ide  of  one  end  oi  the  crane. 

The  Lorain  (Ohio)  Steel  Company  is  said  to  have  furnished 
practically  all  of  the  rails  and  special  work  in  use  in  the  Detroit 
Railways  system,  except  that  part  of  it  which  was  built  by  the 
Pack-Everett  syndicate. 

In  electric  cars  in  and  around  Detroit  three  types  of  the  cross- 
seats  made  by  the  Hale&Kilburn  Manuhcturing  Company.  Phila- 
delphia, Pa.,  arc  used,  viz.,  stationary  seat  No.  2, about  66  ins.  long, 
with  spring  cushion  and  back,  upholstered  in  plush,  and  also  some 
upholstered  in  rattan.  These  are  for  cars  having  the  aisle  at  one 
side,  the  arrangement  of  seats  being  practically  the  same  as  in  open 
summer  cars,  the  car,  however,  being  closed  at  the  inner  end  or 
side :  stationary  seat.  No  3.  about  34  ins  long,  of  the  same  general 
style,  but  for  use  in  cars  having  the  aisle  in  the  center,  and  always 
"running  head  on:"  walkover  seals,  patterns  Nos.  go' 4  and  00- E, 
with  spring  cushion  and  back,  upholstered  in  plush,  also  some  up- 
holstered in  rattan  These  three  types  are  used  on  the  cars  of  the 
Detroit  United  Railway.  Detroit  &  Pontiac  Railway.  Detroit  & 
Northwestern  Railway.  Detroit  Rochester.  Romeo  &  Lake  Orrnn 
Railway.  Rapid  Railway,  of  Detroit,  and  Detroit  &  Toledo  Shore 
Line  Railway. 

The  advertising  privileges  in  the  electric  cars  of  Detroit  and 
vicinity  are  controlled  by  the  Mulford  It  Petry  Company,  which  ba> 
established  an  enviable  reputation  in  the  efficient  handling  of  street 
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<ar  advertising  The  executive  offices  of  the  company  arc  located 
in  Detroit,  together  with  the  designing  department  and  printing 
plant,  where  advertisement*,  arc  prepared  under  the  direct  super- 
vision of  the  company's  officers.  The  Mulford  &  Pctry  Company 
has  hranch  offices  in  New  York.  Chicago.  I'hiladelphia.  Cleveland. 
Toledo,  Daylon,  Indianapolis,  Grand  Rapid*.  Yuungsdown.  Toronto 
and  Montreal.  It  now  control*  the  advertising  privileges  on  a 
luge  percentage  of  the  roads  in  Michigan.  Ohio  and  Indiana,  and 
is  prepared  to  handle  business  in  any  part  of  the  country. 

The  l-e  Yallcy-Vitat  Carbon  finish  Company,  of  New  York,  is 
furnishing  1>  Valley- Vitse  carbon  brushes  to  the  Detroit  &  Lake 
Saint  Clair  Railway  Company,  Detroit  United  Railways  Company, 
Detroit  &  Pontiac  Railway  Company,  Detroit,  Rochester,  Romeo 
&.  Lake  Orion  Railway  Company,  Detroit,  Ypsilanti,  Ann  Arbor  & 
Jackson  Railway  Company.  Rapid  Railway  System.  Toledo  &  Mon- 
roe Railway  Company. 

William  C.  Raker,  inventor  of  the  Maker  hot-water,  non-freezing 
car  beater,  of  New  York,  ha*  furnished  hot-water  heaters  for  the 
cars  of  lH-lrott.  lake  Shore  &  Mount  Clemens  Railway.  Detroit. 
Ypsilanti  Sc  Ann  Arbor  Railway,  and  Rapid  Railway  Company. 

Sand-boxes  manufactured  by  the  De  W  itt  Sand- Box  Company, 
Troy,  N.  Y..  arc  in  use  on  the  Mount  Clemens  ( Mich.  I  &  Belle 
I-lc  electric  roads. 



AMONG  THE  MANUFACTURERS 

THE  STAMlAKI)  POLE  *  Itl  COMPANY,  New  York.  are  delivering  a 
large  number  of  pole*  at  Toledo,  Ohio. 

W  G.  A.  MILIAR,  formerly  manager  of  llie  ornamental  department  of  the 
American  llridgc  (Vun|siny,  hai  been  .iiipoitited  purchasing  agent  of  that 
company,  with  ottices  at  259  South  Fourth  Street,  Philadelphia.  I*a. 

C,  H.  BKOWN  &  COMPANY.  Fitchhurg,  Mass..  manufacturers  of  the 
Brown  engines,  has  furnished  a  22  in  and  M  in.  x  to  in.  cross  compound  con 
denting  direct  connected  engine  for  the  Houghton  County  Slrrrl  Railway 
Company,  of  Hancock.  Mich. 

ROBINS'  BF.I.T  COXVEVOHS  for  handling  salt  are  illustrated  and  de 
scnlied  in  attractive  It  ir  |  k  loldci  ...  ,•  I  hj  Ihi  Rol  n«  Ftcll  C«t*fMq 
of  New  York.  Several  views  of  conveyors  in  actual  operation  ire  shown. 
Copies  will  be  mailed  free  upon  application. 

THE  CRANE  COMPANY,  of  Chicago,  las  (all  issued  a  n*«  pocket  rata 
logtie  of  XM  pages.  This  book  covers  rhe  company's  comp'ete  line,  including 
standard,  medium,  h>'v-prcsmre :  extra-heavy  and  hydraulic  goods  m  brass  and 
iron,  engineers'  supplies,  1oo>  and  pipe.  Copies  may  be  obtained  by  writing 
the  home  nfrice  of  to  toy  bra:ich  house. 

SEVERAL  YEARS  A<;i)  llcrscli.ll.  Spillman  ft  Company  .North  Ton. 
wamla.  V  V  .  amusement  outfitters  ill-tailed  a  mimVi  of  oullit*  in  Michigan, 
and  as  they  report  that  these  have  all  gradually  worked  Wr-t  and  South,  ex- 
cept a  few  that  were  taken  to  Canada,  it  would  seem  dint  Dcltoit  and  vicinity 
ought  to  be  a  good  place  to  locate  a  merry  go-round. 

THE  NEW  RAVEN  CAR  REGISTER  COMPANY  Mates  that  it  is  ex- 
pecting to  make  an  especially  large  exhibit  of  registers  and  its  other  special- 
ties at  the  Detroit  convention,  and  will  protialdy  aho  exhibit  at  that  tune  * 
new  device  for  electric  railway  work.  the  company  has  not  yet  disckssed  the 
nature  of  this  apparatus,  hut  it  is  understood  that  it  is  something  of  great 
value  Hi  railway  work. 

THE  DETROIT  GRAPHITE  MANUFACTURING  COMPANY,  of  De- 
troit, is  doing  an  cxcellrnt  foreign  and  domestic  business  in  graphite.  For 
instance,  a  recent  mad  brought  two  very  targe  orders  for  graphite  paint  from 
Manila.  I*.  I.,  and  from  San  Juan.  Porto  Rico,  The  company  lias  a  force  of 
machinist,  working  constantly  putting  up  new  ma>  hincry  and  reports  that  its 
factory  is  working  to  its  fullest  capacit;-  and  overtime  in  taking  care  of  cur 
rent  orders. 

THE  VALENTINE  (  LARK  COMPANY.  Chicago,  111.,  carrying  an  ex- 
tensive line  of  white  cedar  poles,  of  which  a  specialty  is  made,  operates  large 
yards  and  is  prepared  to  execute  orders  promptly.  An  immense  slock  is  ear- 
ned in  ths-  yards,  which  are  located  at  Pinconning.  Mich  .  Green  Bay.  Wis  . 
New  London,  Wis.  and  Prentice.  Wis.,  all  conveniently  situated  directly  on 
railroad  lines,  The  company  issues  an  interesting  eight  page  illustrated  folder 
that  will  be  mailed  free  upon  application. 

IHE  PECKHAM  MANUFACTURING  COMPANY  las  just  received  an 
order  from  Ihe  new  Washington  ft  Baltimore  Railway  for  all  the  trucks  to 
he  used  on  that  Une.  This  is  the  new  through  line  which  has  been  referred 
to  in  several  recent  issues  of  the  Joi'ssst  and  is  controlled  by  the  same 
capitalists  who  own  the  Aurora.  El  inn  &  (hicago  Railway,  on  which  line  the 
1'eckham  trucks  are  also  in  use  The  trucks  will  be  of  the  same  style  as 
those  employed  on  the  latter  tailway,  which  is  the  largest  high  speed  line  in 
the  country. 

SOME  OF  THE  RECENT  tvNCINE  INSTALLATIONS  made  by  th. 
P.aker  Engine  ft  Machine  Company.  Philadelphia.  Pa.,  are  as  follows:  J.  B. 
MacAfce.  for  the  Augusta  A  Aiken  road.  Augusta,  Ga.,  two  SOo-hp  Undem 
compound  condensing  Corliss  engines,  running  at  150  r.  p.  m.;  M.  P.  Mc- 
i.rath,  I-ansdalc  and  Norristown.  two  ton  hp  automatic  engines,  running  at 
200  r.  p.  m-;  Tennis  Construction  Company.  Well  Chester,  Downingtown  ft 
(oatesvillc  Railway,  two  rjoahp  Corliss  and  one  KO-hp  automatic  engines, 
Pennsylvania  State  Construction  (  ompany.  Cumberland  S  Fmsthnrg  Rsdwae. 
|Wr)  40rxhp  nutomatie  engines. 


JAMES  W.  COPELAND,  of  Denver,  has  been  appoiulcd  side  agent  for  the 
State  of  Colorado  for  the  Scaife  sad  We-Fu-Go  Water  Softening  &  Purifying 
Systems,  manufactured  only  by  William  B.  Scaife  &  Sons'  (  ompany,  Pitts- 
burgh. Pa.  Mr.  I  opeland  uas  formerly  bested  at  St.  Paul,  where  foe  a 
number  of  years  he  was  one  of  the  moat  successful  manufacturers'  agenta  of 
Ihe  city.  He  has  tcccnlly  opened  an  office  in  Denver  lo  lurther  the  interests 
which  he  represents,  and  is  veil  known  throughout  the  West  in  mechanical 
and  engineering  circles.  Mr.  Copelond  has  always  given  the  subject  ol  water 
purificati.il  considerable  attention,  and  i,  particularly  well  versed  in  this 
line, 

THE  (HIS  ELEVATOR  COMPANY  hai  recently  closed  a  contract  with 
the  Subway  Constniclion  (  ompany  for  an  escalator,  or  moving  stairway,  to 
lie  installed  at  the  Manhattan  Street  station  of  the  new  rapid  transit  IMsV 
At  this  point  the  subway  crosses  the  Manhattan  Valley  on  a  viaduct,  the 
tracks  being  about  forty  feet  above  the  level  of  the  street.  The  escalator  will 
carry  passengers  both  up  and  down,  the  two  tracks  being  arranged  ia  the 
•ame  vertical  plane.  The  guaranteed  carrying  capacity  of  the  device  ia  ».00» 
I*o|,le  |-rr  hour-lO.OCO  in  each  direction  A  motor  of  35  bp  will  be  sufficient 
to  operate  the  mechanism  when  working  at  its  maximum  csrjaclty. 

THE  STILWELLRIERCE  4  SMITH  VAILE  COMPANY.  Dayton,  Ohio, 
recently  sullied  to  the  Muskegon  (Mich  t  Traction  Company  a  special  east 
iron  heater  in  connection  with  outside  packed  feed  pumps  and  circulating 
pumps,  This  company  also  furnished  the  Chicago  Edison  Company,  of  Chi- 
cago. III..  -  pi.isii.hp  heater  and  is  constructing  for  the  Canton  Akron  Com- 
pany two  vertical  feed  pumps  Some  time  ago  the  company  supplied  the 
Northern  Ohio  Traction  (  ompany  with  a  combined  jet  condenser  and  vacuum 
pump  and  the  Dayton  ft  Covington  Traction  Company,  West  Milton.  Ohio, 
condensing  apparatus,  fed  and  circulating  pumps,  beater  and  triplex  electric 

JAMES  II.  CLOW  ft  SUNS,  of  Chicago,  have  just  issued  their  new  cata- 
logue of  supplies  for  water  and  gas  works,  railways,  contractors,  plumbers, 
steam  and  gas  fixtures.  Although  comprising  MO  pages,  it  is  of  a  convenient 
-ire  and  Mill  no  doubt  1c  one  of  the  standard  reference  works  on  the  desks 
of  all  who  have  anything  lo  do  wuh  sieam  and  sanitary  matters.  This  com- 
pany is  thoroughly  up  to  date  in  us  business  methods,  as  was  recently  out- 
lines! in  these  columns  at  the  time  a  description  appeared  of  tins  tirm".  new 
building  in  Chicago.  This  catalogue,  and  the  many  other  attractive  adrer- 
using  schrnies  which  emanate  from  this  company,  are  doe  to  Miss  llrlea 
Mar  Shaw,  advertising  manager. 

C  J.  IM'KltKL  ft  COMPANY,  dealer*  In  cedar  posts  and  poles,  were  ia- 
cor|sorated  twelve  years  ago.  Their  main  concentranon  yard  is  at  Menominee, 
Mich,  from  which  order,  of  any  ordinary  magnitude  can  lie  shipped  within 
twenty  four  hours  from  their  receipt  The  hrrn  has  had  the  benefit  of  twelve 
years'  es|«-riencc  and  can  naturally  meet  the  wants  of  Urge  customers,  such 
as  rli-ctnc  railway  companies,  in  a  very  satisfactory  way.  It  buys  Its  own 
•  tumnagc,  and  the  customers  are  given  the  advantage  of  the  fact  that  they  do 
not  nerd  to  dral  through  middlemen.  In  addition  to  the  main  concentratioa 
yards  at  Menominee.  Mich.,  the  company  has  seven  branch  yards  from  which 
to  supply  local  demands. 

THE  JOHNSON  COMPOUND  ft  SUPPLY  COMPANY,  of  Rochester. 
N.  V  .  is  placing  on  the  market  the  sumac  elastic  paint.    This  paint  has  been 

It  i.  especially  adapted  to  give  a  durable  and  elastic  coating  to  all  metal 
surfaces,  such  as  boilers,  trucks,  poles,  hridgrs,  etc.  The  mannfacturers  claim, 
among  other  points,  that  excessive  heat,  imoke.  dampness,  water  or  acid  have 
very  little  t-ltvst  on  this  paint.  It  never  scales  or  falls  off.  no  matter  what 
the  condition*  may  be.  This  is  largely  due  to  the  fact  that  no  coal  tar  or 
henrinc  arc  used  in  its  composition.  Right  materials,  compounded  in  the  most 
careful  marnrr.  charaelerires  thr  sumac  ela-lic  paint. 

JAMES  G.  CONNER  ft  COMPANY.  Philadelphia,  Pa.,  manufacturers  of 
earn, -he.  and  japans,  has  issued  a  bright  re.l  folder  lo  which  attention  is  at- 
tracted by  a  statement  on  the  first  fold  which  would  lead  one  to  think  that 
the  company  was  "doing  a  bell"  of  a  business,  but  the  second  fold  reveals  the 
missing  "o"  of  hello,  so  that  the  sentence  reads  "We  are  doing  a  hello  busi- 
ness new  in  'battery  paint  hlack.'  "  a  compound  which  has  given  satisfaction 
in  paintir.ir  work  in  storage  Ititrcry  looms  and  on  all  kinds  of  electrical  and 
struiiural  iron  work.  Ihr  manufacturers  claiming  it  to  be  the  best  insulating 
and  anli  rust  paint  made  The  company  is  also  sending  out  some  attractively 
printed  bloltcrs.  calling  attention  to  some  of  the  advantages  in  using  battery 
hlack  paint. 

THE  JOHN  A.  MEADE  MANUFACTURING  COMPAN  Y,  of  New  York, 
has  just  issued  an  extremely  neat,  attractively  illustrated  twenty  lour  page 
catalogue  descriptive  ol  "something  new"  in  the  shape  of  belt  conveyors. 
'Die  catalogue  not  only  shows  the  construction  of  the  conveyor  and  it*  appli- 
cation, but  it  clearly  defines  the  advvMage*  which  are  inseparable  from  their 
use.  Illustration*,  of  the  coniuauy's  patent  trolley  and  traction  system  and 
notonialic  radiating  truck  are  also  shown.  This  company's  line  of  machinery 
covers  automatic,  steam  shovels,  unloading  towers,  automatic,  shutile  and 
industrial  cable  railways,  gravity  t. ticket,  scraping  and  bell  conveyors,  bucket 
sod  vase  marine  elevators,  etc  .  comprising  a  complete  line  of  labor  saving 
machinery  for  unloading,  storing,  reloading  and  economically  handling  any 
type  of  materia!  in  bulk  or  package. 

"MODERN  WOOO  PAVEMENTS"  is  the  title  of  a  forty  two  page  cloth- 
hound  book  issued  by  the  United  States  Wood  Preserving  Company,  of  New 
York  Clgy,  describing  die  company's  cteo  trxlnatc  process  of  prr-erving  timber 
and  including  a  paper  on  "Recent  Experiences  with  Wood  Pavements."  by 
It.  T.  Wheeler,  superintendent  of  streets  of  Boston.  Mass.  The  author  of  the 
hook.  Fred  II  Kumlner.  C  F.  ,  Jun.  A.  S  C.  F...  has  also  prepared  a  pamphlet 
in  which  similar  data  is  presented,  and  in  a  paper  on  "A  Proposed  Method 
for  the  Preservation  of  Timber."  read  by  him  before  the  American  Society  of 
Civil  Engineers,  together  with  the  discussion  elicited  thereby,  much  interest- 
ing information  is  brought  to  light,  neaily  a  score  of  the  memrsrrs  baring 
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talked  un  ihr  .uhject  A  rr|>nnl  of  the  last  named  |>aper  i«  i.sued  by  l»ic 
l'nilr.1  Slate*  Wood  1'rewiving  Corapnny.  front  whom  any  of  the  piwllw.ia.il 

•THAT  REGISTER  WILL  LAST  AS  U)K<1  AS  l'MK  t  AR"  i»  »bni 

a  candid  stirel  railway  man  .aid  adrr  examining  the  ntw  Sterling  No.  5, 
made  by  the  Sterling-Meeker  Company,  Nmirk,  N.  J.  There  ii  tome  founda- 
tion for  such  exuberant  praise.  A  register  is  a  complex  machine,  and  il  it 
krrlis  a  true  record,  with  all  the  hanging  it  get*.  It  should  not  Iw  rxpectrd 
to  Ian  forever,  ret  every  ex|wrt  who  look,  into  the  No  B  U  imprr.-rd  wilh 
Ihr  slrrngth  of  every  pun  jnu  the  obviou,  preparation  (or  great  and  unuiual 

THE  STlARTIIOWLANtl  COMPANY,  of  llo.ti.n.  Ma..  .  report,  a  very 
pm.prrou.  wa.on  in  rlrsirw  railway  supptw.  Thi.  ci»i>i<in«  rrprrwnl.  what 
ran  he  oicumpli-hnl  in  *  few  year*  by  a  thoroughly  active  anil  up  to  date 
hu.ine.  |m.1k  v.  It  ha-  -ah  .men  and  rrprcrntative.  in  every  section  in  this 
eoitntry.  and  ha.  recently  arranged  with  Tltc-odorr  May  to  rrpirwiii  llu-m  in 
Paris.  Mr.  Mai-  is  well  known  in  rtcrlrical  circle*  in  England  and  on  the 
connrwnl.  Will.  «lr.«ii-n  and  trprr.xMative.  in  all  part,  of  the  world  the 
Stiiail-llowland  Com|>an>  keen,  it-slf  thoroughly  posted  on  what  i.  going  on, 
and  very  few  contract,  for  ant  kind  of  con.tructiun  work  are  awafdrd  with- 
out the  knowlrdgc  of  it.  manager..  Since  the  lir-t  of  January  over  7»*>  mile* 
of  mud  ha.  bs.n  ci|iiipiiril  wilh  Ihc  Sluart  How-land  overhead  material.  This 
material  i-  meeting  with  fa. or  among  engineer,  and  manager,  on  account  of 
11.  unproved  uc.ign.  a.  well  aa  the  ini|.>rtant  feature,  of  strength  and 
■  I11r.1l.1bly. 

AMOXCi  RKt'EXT  SALES  of  plow.  nia.le  by  the  I'aiii.mn  l.ix-omotive 
Manufacturing  Coiii|.im.  launlon.  Ma...  are  the  following:  One  heavy  now 
plow.  Chicago.  Harvard  *  iwncva  Ukc  Railroad  Company.  Walworth.  Wig.; 
one  heavy  now.  Cilirens'  Electric  Railway.  Light  ft  I'ower  Company,  Man— 
hrld.  Ohm.  one  heavy  now,  Pcnn-ylianra  ft  Ohio  Railway  Conu,«any.  Adlla 
bula.  Ohio:  one  >»!«>  .hare.  Chwagn  *  Jolicl  Railway,  Jobet.  111.;  two 
heavy  now.  Houghton  City  Street  Railway  Company.  Hancock.  Mich.;  one 
brave  now.  lllinoi.  Inlrrurkan  Construction  Company,  Rockfard,  III.;  our 
•now  .weeper,  (  lev eland.  I'aine.ville  *  Ka-iern  Railroad  Company;  two  heavy 
n.-c.  Indiana  Railway  Company.  Souih  llrnd.  Ind  ;  one  heavy  now  plow  and 
one  .now  .weeper,  Cleveland,  tlerea.  Elyria  &  Oberlin  Railway  Company:  one 
heavy  now  plow  and  nnr  mow  .weeper.  Cleveland  *  Ka.trrn  Railway  Com- 
pany. Chardon,  Ohio;  one  heavy  now  plow  and  one  .bare.  Chicago  Cnnsoli- 
1I.1I11I   I  racioiii  Company. 

ROHKRT  BELLAMY,  thr  inventor  and  patentee  of  ihc  Bellamy  vr.t 
lette  for  cottductur..  which  was  formerly  manufactured  by  the  A-  It  C-  Man- 
ufacturing Cnui|iatty,  of  Cleveland,  ha.  incorporated  a  new  company  with  paid- 
in  capital  Mock  of  IJli.Wi,.  to  be  known  a.  the  Itcllamy  Vetlettr  Manufacturing 
Comi^ny,  and  will  continue  the  manufacture  of  thi.  article,  which  i«  widely 
uwd  by  conductor,  on  trading  .irret  railway,  of  ibi.  country  anil  abroad 
The  new  company  ha.  a  large  factory  esajsvcially  deigned  for  it.  work,  and  i« 
now  in  position  to  fill  order*  in  qtiantitir..  The  vectlette  i.  now  being  mailr 
fioni  a  new  material  which  i.  «o  durable  that,  it  is  claimed,  thr  garment  will 
outwear  »ix  or  wvvn  uniform.  It  contain,  nine  large  and  convenient  pocket., 
which  arc  -a  deigned  that  it  i.  impossible  for  money  or  ticket,  to  he  stolen 
ire  pickpocket.  <>r  in  running  to  switches  or  jumping  on  ami  off  car.  Sine* 
the  organiution  of  I  lie  new  com|iany  it  ha.  Irren  ti.ni.lcd  Willi  outer,  and  lit- 
i|llinr.,  and  the  ve.lb-lte  lia.  Iwcn  adopted  by  -cveral  leading  rind,  a.  part 
of  the  regular  uniform. 

THE  II  W,  JOHNS  MANVII.I.K  COMPANY'S  nhiM  al  the  Detroit 
convention  will  inclurle  a  full  line  of  overhead  line  material,  compri.ing  a 
number  i  f  ncwlv  deigned  device.,  a  working  di.plav  of  rlrcffw  car  heater, 
and  Sailr*.  "Noark"  fuw  protective  device.  In  lhi«  part  »f  the  r.lubit  an 
e.|iecially  inlrrr.tirig  feature  will  lie  a  line  of  newly  lU-.igncd  m-ulalcd  and 
metallic  crn..ing.  and  -cction  insulators,  which  cmlsody  a  numher  of  new 
feature,  and  which  are  claimed  to  eliminate  the  trouble  experienced  with  other 
drvtrr*  uwd  for  .imilar  pur|Miw.  'Ihc  line  of  .ubway  fuw  bone,  to  be  .hown 
reprrwlll.  thi  hug.  . I  ami  moil  eionplrle  lure  of  work  ever  I  Hill  of  tin.  dc- 
wriplrorr  and  will  he  very  rnlcrc-ring.  ti-gctlwr  willi  the  inker  new  fraturri 
in  the  fnw  hu.ine..  thai  are  thm  exhibited  I  lio.e  prewnt  a!  the  convention 
will  be:  I.  W.  Perry  and  J.  E.  Meek,  of  the  New  York  ..flier;  l>.  T  Hwk...n. 
of  thr  I'liilailelptua  liramli.  S.  II  lunwv,  of  ibe  Chicago  luarH*.  William  A. 
Iliiddcckv.  of  Ibe  St.  I  If  Mill  branch;  t3m  E.  II  Hatch  ami  Mr  While,  repre- 
.rntiug  the  lolm-  I'ratt  I'oitipar.y. 

THK  CH  RISTK.NSK.N  KNCINKKKINC,  LOMI'ANY.  of  Mrlwailker.  will 
di.tribute  at  llw-  conventual  a  Umklet  containing  the  name  of  the  read,  uiion 
wlmli  it.  air  brake  apparalo.  i.  iii.lalled.  togv-tbei  Willi  Ihr  numlier  of  er|iii|i- 
mrnt.  on  each  road.  Ihr.  i.  in  accorilancr  with  Ibe  till mlen.eil  f  om|r«irj-. 
w.llfiablxli.il  policy  r.f  imbli.hing  the  name  of  it.  patron.,  .o  that  any  one 
who  dr.ire.  lo  con.nUr  tl.e  rnVnt.  of  ibe  thri.trnwn  air  hrike.  mar  know 
wltrrr  lo  -i-c  tin  vpiipmcni.  in  u-e  iiiuler  tin-  .i-vt-re  conibiion.  of  actuat  wrv 
ice,  which  i.  the  only  .aii-faclory  lei  lor  Mcclianual  appbatiiT..  The  company 
ha.  al-o  arrang.d  an  iiitcre.ting  eabibit  at  the  convention,  including  a  com- 
ph  le  air  brake  ci|ui|>nient  in  ofv  ration.  That  thr  apparatus  of  thi.  coiii|iariy 
c.intiniiea  in  hold  it.  I  ugh  popularity  it  .hown  hy  the  continual  growth  wf  il« 
factor)',  maile  ncccaly  to  hll  llw  demand,  (oe  brake..  It  wa.  only  recently 
that  ibe  company  completed  a  very  large  plant  in  Milwaukrr.  tut  llw  demand 
for  apiuratu.  ha.  already  out-tripped  it.  manufacturing  fa.ilitw-..  and  the 
C't-ipauy  i.  now  engaged  on  a  Sal  ft  e.lrn-'on  to  it.  prewnt  machine  -hop, 
which  i.  IMS  ft.  in  width  Tin.  r-alm.Hin,  w-lvrn  corn|ilelcd.  will  tbetcforr 
cover  fiiw-aai  .ipnre  feci  of  ground  .tmcr.  In  addition  to  th«-  ground  floor. 
OJ4M  «|irarr  fi-vl  more  floor  -pace  will  Iw  provided  by  thr  galterir.  on  r«ch 
«ide  and  in  :hi  center  of  thr  building,  which  r«  three  atnrirt  in  bright. 

THE  NKAI.  liri'LKX  ItRAKK  i.  illn.l'raled  ami  .lewrihcrt  in  a  baml- 
Mmwly  primed  twenly-fonr  page  catalogirr  ia.tavd  by  the  L'nited  Stale.  Steel 
Cwmpanr.  Kvcrm.  M»— .  A  nnmUr  of  luvc  drawing.,  tugeilwr  with  wvrral 
high  grade  ball  tune  tngrav  ing«.  arr  given  to  -how-  the  aHilicalion  of  thr  brake 
and  the  artangrrm-nt  of  ihr  lueclrarviwll,  of  whidb  tlurc  are  two  |arl.,  rig., 


an  a.kr  .Ir.v.n  paawwg  of  urdiiury  fUHHiM  and  a  cylinder  holding  alwut 
llirce  gallon,  uf  a  lu.n  Irterable  oil.  The  cylinder,  which  i.  fa.tened  to  thr 
.ill.  of  the  car,  contain,  two  pi.ton>  thai  air  connected  directly  to  thr  irgubu 
lirakr  leu  r.  W  lien  thr  brake  i>  nut  in  uw  the  oil  i»  forced  by  the  pump 
through  one  piece  of  a  ni-.ible  how.  returning  to  the  pump  through  another. 
The  valve  through  which  the  uit  leave,  the  cylinder  can  be  clowd  by  the 
motorman  wilh  one  .piancr  of  a  rrvolulKin  of  Ihr  .rt.bnary  band  hrahr.  allrr 
whHh  tlw  brake  remain,  on  and  thr  hand  brake  may  lie  wound  up  a.  far  a. 
dc.ired.  Rclcaw  of  the  brake  i.  in.tantaneoua.  The  brake  cylinder  valve  i. 
provoli-.l  with  graduated  port.,  thereby  enabling  thr  motumtan  to  make  either 
an  emergency  or  a  wrvvee  .top.  a.  occasion  may  require.  Thia  brake  it  the 
invention  of  J.  II.  Nc.il.  who  wa.  (or  a  long  time  g.MCiatrd  with  the  lloston 
klrvali-d  Railway  Com|<any.  A  cop.  of  the  catalogue,  with  further  inforn-.a 
lion,  will  lie  lurnr-lii-d  tree  ii|mn  application. 

C  J.  IIAnRINliTON.  la  Cortland!  Sirrrt.  Nrw  York.  ha»  just  i».urd  a 
vrry  complete  1>  |«ge  catab^jue  that  will  Iw  of  mtrrr.t  to  rrrry  onr  con 
ne.led  with  .tree!  railway,  lighting  and  telephone  compan.r-  Tlw  catalogue 
r»  copwjir.ly  illriMrated.  and  a  full  Mock  of  everything  ihuwn  therein  »  ear- 
ned, ao  that  hurry  order,  may  be  Idled  promptly,  the  material  I  wing  of  iir.t 
■liiahty  a.  rrgard.  metal,  in. illation  and  workman. lup.  none  but  rapcrirncrd 
workmrn  familiar  wilh  the  reiiuireinenl.  of  line  work  liemg  employed  in  Ihr 
manufacture  of  the  good..  Mr.  Harrington',  prrwrnal  experience  in  the 
electrical  -npply  bu.inr..  ha.  without  uur.tmn  jilaird  him  in  a  position  to 
under. land  thr  rruunriiwrit.  ol  llw  I ia.tr  al  large  All  ui.laivrr  of  tin.  i. 
-hown  in  In.  purchaw  of  the  well-known  Mrdhury  in.ulating  plant,  which 
ha.  Iirrn  di.mantk.-d  and  rrmoved  to  thr  Harrington  factory  at  Xrwark.  N.  J., 
whirr  the  .amr  high  gradr  of  insulated  in.ileiial  wilt  lie  manufactured  under 
Ibe  Harrington  Mandard  tradr-mark.  "Km|mr,"  in. lead  of  the  Medhury 
nanir.  In  addrtKin  to  the  line  of  matrnal  manufaclurrd,  Mr.  Harrington  i. 
thr  wikr  Ea.lern  rrprewnutivr  of  wveral  concerns  that  are  well  known  in  the 
tailway  and  rlrrtricat  tra.lr,  among  thrm  (wing  ihr  Itannrr  Klcctric  tympany. 
Young.town,  Ohio;  Hell  Rail  joint  VYrlding  t  ompany.  Milwaukee.  \Vi...  and 
Ibe  Scranlon  Fire  llnck  ft  Conduit  Company,  of  Scrantim,  Ta.  Tlvr  Harring- 
ton exhibit  occupied  t|iace  \o.  Ii  at  tlw  lirtroit  convention,  al-o  [Wring  E  at 
llw  Hotel  t  ailillac.  wherr  frrrnd.  were  rntrnainrd. 

THE  HkOWTH  OF  AN  IMItlRTANT  COMPANY.  Few-  persons  rralrn- 
tlre  magnitude  of  Ihr  gear,  pinion  and  trolley  liuainr..  of  llir  R.  I).  N'uttaU 
<  ompany  A  Jnitn  yrar.  agu.  when  thr.  company  fir-t  Iwgan  ihr  manufacture 
of  gear,  and  pinion,  for  street  railway  .ervice.  the  demand  for  this  cla«*  of 
material  required  the  il.e  of  but  oiw  grar  culting  ma.hinr.  Sixm  it  wa*  found 
necr.-ary  lo  add  another  machinr  and  lain  advi-able  in  incrraar  thr  rqurpnwnl 
by  two  additMinal  machine..  Since  thru  new  and  improved  machinery  ha. 
la-rn  ad.led  from  inns-  lo  time,  until  at  thr  prewnt  upward  of  -evrr.ly  gr»r 
culling  McWfMt  ribr  laigr-i  kear.ulting  c|ui|iment  in  the  worldi  are  ta.ccd 
to  their  rilmo-l  to  -ripply  lire  demand  for  the  wrll  known  "Nuttall  makr"  of 
gear,  and  pinion.  Wrlhin  llw  pa.l  few  year,  lotesgn  agrrvciea  have  I  wen 
r.lablt.hril  in  man.  of  the  larger  Euronran  cities,  and  the  number  ami  -ire 
of  onh-r.  recei veil  llltough  till-  ssatwTGe  ha.  receded  all  exjieclations.  The 
almi»t  tinnrt-al  adoptiosi  of  hiavv  car-  and  powrrful  motors  for  high  .jws-d 
and  inlerurban  .ervice  ha.  made  II  necc.>ary  to  rotrr.potnlingly  incrraw  Ihr 
wrighl  and  improve  the  dr-ign  of  mrtor  gearing,  and  tbi.  company,  fully 
alive  lo  Ibew  rr.|iiitemenl..  ha.  placed  in  the  market  a  very  complete  line  of 
heavy  deign  gearrng  for  thi.  purlwular  wrier.  A  complete  motor  brarrna; 
dri-artinml  ha.  rrcrnlly  hrrn  a<ldnl  and  a  full  line  of  all  ntanilatil  tuarmg. 
will  tw  earrird  in  .toek-  lai.t.  but  by  no  mean,  least,  i.  the  tndlry  drpart- 
111.  nt.  in  which  arc  manufactuird  trolley,  and  trolley  repair  part,  for  every 
com-riiablr  trolley  wrirce.  I'nilrr  thr  ablr  maiugrmrnt  of  F.  A-  K.tep  tin* 
romiHiii)  lia-  att.iinnl  an  enviable  po.iti.rn  in  tlw  tlrrrt  railway  .upply  bu.i- 
nr... and  Ibr  icputable  busliw..  methmls  to  which  lb.  coentuniv'.  pa.|  slirce* 
may  be  accredited  arr  .urr  lo  br  adherrd  to  in  the  future 

THE  ST  l.ol'IS  CAR  COMPANV  ha.  hern  very  husy  irrrnlly.  having 
within  thr  last  few  d»y-  xhipprd  nflrrn  single-truck  cars  to  the  Italia.  Con- 
solidated Slice!  Rail'vay  Company,  ten  double  Iruck  cars  lo  the  Dallas  Rapid 
Tran.it  Company.  IniiIi  ,d  [iallas,  Tex.;  tm  .ingle-truck  c-oliv ertible  cars  to 
ibe  South  Covington  \  Cincinnati  Slrrei  Railway  Company,  at  Covington. 
Ky..  and  twenty  . even  tingle  truck  cars  m  Itiiimngbam.  Ala  A  .lupmrnt 
ol  .ix  car.,  compiling  an  order  o(  sixty,  was  sent  to  the  Northwestern 
Klrvalrd  Railway  an  I  thr  l  ake  Sum  Kh  sated  Railrua.l.  ol  t  bicago.  The 
com|iany  ha.  al«-i  rrrrntly  .hippesl  lour  I.  ng  iiilrrurluin  channrl-Mrrl  con- 
irrtiblr  cars  to  thr  Intemthan  Railway,  <i(  Or.  Moinrs,  la.,  and  ihr  .an-.c 
irtimlwr  an.l  ^ime  Ijrfsg  car*  to  thr  Richmond  liueiiutiaii  Coinisany.  ol  Ruli 
mond.  Ind.  In  addition  to  ibis,  trn  car*  have  been  .hipiied  to  the  IsMftsV- 
ville  (Ky.)  Railway  t-  mpany.  compleiing  in  order  for  seventy  five  cars,  and 
the  work  ol  .hipping  filly  cars  to  l^i*  Angelev  C»l..  fog  aervirr  on  Ihc 
Tacrfic  Electric  RarHay  has  brnl  brgun.  Of  the  car*  for  the  I*aei6c  Electric 
Railway  thirty  are  10  be  of  the  combination  lyfw  and  Iwrnly  will  Iw  Inch. 
•  P«rd  car.  for  inlerurban  wi  i  icr,  grarrd  to  be  run  at  a  speed  o(  II  miles  an 
hour.  The  company  is  also  complrling  a  .hipmrnt  ol  ear*  to  Akron,  Ohio, 
lor  inlerurban  wrvier  on  'he  Canton  A:  Akt.m  Railroad.  Tlvrsr  cars,  which 
are  rln  ft.  long,  have  three  si  mpartmcnt*.  a  regular  passenger  compartment, 
Iwauirlully  fitted  up;  a  smoking  compartment  and  a  baggage  compartmeni 
An  order  ol  twelve  s.irs  lor  wse  on  the  F-vst  Si.  Louis  A  Suburban  RaiUiv 
Coni|hiny,  rt-nning  between  Vast  St.  Ia^uis  ar.,1  llelleville.  i«  Iwing  romplrtrd. 
a.  is  also  an  nrdrr  of  trn  cars  of  the  .amr  typr  htf  thr  Cincinnati,  lirorgetown 
ft  Port.moiilh  Railu-iy.  ol  I  mcinnalt.  The  com|>any  has  secured  Irom  ihr  St. 
Louis  &  Suburban  Railway  l-  largr  nrdrr  for  convrrtible  car*.  In  thrsr  car* 
thr  window.,  boib  itpprr  an  I  lower,  can  lw  lowered  to  a  line  with  the  *ral*. 
guing  an  urlirokrn  vitw  Ir  in-  thr  in.idr  of  Ihr  car*.  Thrsr  car*  will  hr  buiM 
,.  1  I,  h  .-  :.i  ,.(■   ■     -r-,|  >  ill        |».iinr«-d  an  olive  grrrn.  Ihr  nm  c,.|or  fi-j' 

Ihr  St.  Umis  A  Subiiiban  Railway  has  adoplrd.  in  ordrr  lo  distinguish  them 
Itotn  thr  car.  ol  ti  e  Si  Lo  u-  I  ran.il  <  om|sany.  t  onlractt  arc  bring  lei  for 
Ihr  ererli.en  of  the  largest  sirrrt  car  electric  truck  and  blacksmith  .hop  in  the 
country,  hv  the  St  la saV*  Car  Companv  The  buildings  will  Iw  •»»»  ft.  long 
and  aT.  ft  w  ide.  and  v  ill  lw  built  of  brick. 
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The  Convention 

The  Detroit  meeting  will  be  remembered  as  being  distinctively 
an  tnterurban  gathering,  and  remarkable  chiefly  because  of  the 
interest  manifested  in  everything  pertaining  to  the  construction, 
equipment  and  operation  of  interurban  lines.  This  characteristic 
might  be  explained  by  the  growing  importance  of  this  branch  of 
electric  railroading  and  the  additional  fact  that  the  place  of  meet- 
ing was  a  center  of  interurban  operations.  The  members  had  an 
excellent  opportunity  oi  examining  the  practical  operation  oi 
roads  of  this  description  during  their  visit  to  Detroit,  and  it  is  not 
loo  much  lo  expect,  in  view  of  the  interest  that  ha«  been  awakened 
in  this  subnet,  that  a  :argc  number  oi  railroad  men  will  be  at- 
tracted to  the  association  who  have  heretofore  held  aloof  from  it. 
It  is  quite  probable,  too.  that  the  suggestion  of  Mr.  Vreeland. 
ngarding  the  expansion  of  the  scope  of  the  association's  work, 
-hall  take  form  and  become  a  reality  much  earlier  than  he  antici- 
pated. It  is  certain  that  the  interests  shown  at  this  time  in  inter- 
urban work  far  exceeds  any  that  has  been  manifested  heretofore 
111  this  important  field. 

In  point  oi  attendance  and  character  the  convention  was  krgc 
and  representative  and  in  every  way  thoroughly  satisfactory.  The 
exhibits  were  in  keeping  with  the  importance  of  the  occasion.  The 
only  criticism  or  objection  heard  was  due  to  the  lack  of  sulticient 
facilities  (or  showing  the  apparatus  to  the  fullest  possible  ad- 
vantage This  was  ,„,(  a  fault  oi  the  management,  but  was  due 
entirely  10  the  fact  that  the  demands  for  space  were  greater  than 
could  be  accommodated  in  any  hall  in  the  city  oi  Detroit.  Under 
the  circumstances  it  was  generally  admitted  that  the  organization 
of  the  exhibition  departmental  as  as  satisfactory  as  could  reason 
ably  be  expected.  It  seems  that  the  organization  hereafter  will 
be  confronted  with  a  very  serious  problem  111  securing  adequate 
accommodations  for  exhibitors  who  desire  lo  bring  their  ap- 
i.tiatus  before  the  attention  of  numbers  oi  the  association  It 
rertainly  speaks  well  for  the  importance  anil  representative  char 
aster  of  the  association,  and  is  a  practical  recognition  of  the  value 
•  >i  their  meetings  that  there  should  be  such  competition  among 
manufacturers  of  all  classes  of  apparatus  and  fittings  used  in 
railway  work  to  be  represented  on  these  occasions. 

The  nu  ttings  of  the  Accountant*'  Association,  which  were  held 
at  the  same  lime  as  those  of  the  Street  Railway  Association,  com- 
manded the  undivided  attention  of  this  important  clement  in 
street  railway  organization  and  management.  It  is  gratifying  to 
note  that  the  interest  in  this  association  is  unabated,  and  that  the 
outlook  for  a  continuation  oi  the  good  wor*  which  it  has  under 
taken  is  even  more  favorable  than  it  was  a  year  ago  The  asso- 
ciation has  enlisted  the  support  of  the  leading  accountants  of  the 
street  railway  world,  and  the  high  sta.idard  of  its  work  is  univcr 
sally  recognized 

The  meetings  ol  both  organizations  were  well  attended,  and 
much  interest  was  known  in  tin  paper  1  presented.  The  rr|>ort  of 
W< due silay's  proceedings  of  lite  American  Street  Railway  Associa- 
tion is  printed  in  this  issue  The  report  of  Friday's  meeting*, 
together  with  descriptions  and  illustrations  of  the  exhibits,  w  II 
ap|ie.,r  in  next  neck's  issue 

Express  and  Package  Delivery 

The  paper  by  Mr  Parker,  which  is  presented  elsewhere  in  this 
issue,  was  received  with  considerable  interest  at  the  convention, 
but  tin  discussion  was  limited,  as  the  experience  of  the  inlerurban 
companies  represented  by  Mr.  Parker  was  not  sulticient  to  justify 
him  in  presenting  data  thai  could  be  considered  reliable  upon  the 
relative  cost,  receipts  and  investment  in  the  operation  of  this 
service.  There  wa»  a  good  deal  oi  interest  manifested  in  the 
methods  employed  in  handling  freight  and  express,  as  explained 
by  the  author,  and  the  system  of  interchanging  between  roads 
entering  the  city  from  different  directions  It  was  mentioned  that 
the  most  important  problem  which  confronted  the  Detroit  man- 
agement was  the  expense  of  handling  ireigbt  prior  to  the  con- 
solidation of  the  electric  lines  and  the  establishment  of  a  union 
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station  Before  the  present  organization  was  effected  there  were 
three  distinct  companies  engaged  in  this  traffic,  each  maintaining 
a  separate  depot,  employing  an  agent  and  staff  and  consequently 
involving  a  duplication  of  expenses  in  many  branches.  When  the 
roads  got  together,  however,  it  was  soon  determined  to  establish 
a  union  freight  station,  where  all  the  freight  could  be  handled 
This  arrangement  possesses  many  advantages  aside  from  the  re- 
duction in  the  expenses  of  clerical  help  and  freight  handlers.  It 
eliminates  the  expense  of  cartage  from  one  station  to  another  and 
enables  the  companies  to  conduct  their  business  along  the  same 
general  lines  as  the  steam  roads  The  experience  as  Toledo  anil 
other  centers  of  intcrurban  electric  railroading  is  similar  to  that 
at  Detroit,  and  the  advantages  of  establishing  union  stations  are 
now  generally  recognized.  Another  evidence  of  the  extent  to 
which  this  feature  of  electric  railroading  has  been  developed  was 
manifested  by  the  advancement  that  has  been  made  in  working 
out  the  details  of  operation  and  the  adoption  of  (onus  for  freight 
and  express  departments.  Mr  Parker's,  paper  contained  a  number 
of  the  forms  which  are  used  by  the  Detroit  United  Railway,  and 
a  great  deal  of  interest  was  manifested  in  this  feature  of  the  sub- 
ject by  those  who  were  engaged  in  the  operation  of  similar  lines. 


The  tendency  to  impos;  restrictions  and  taxes  upon  every  de- 
velopment of  the  electric  railway  has  already  been  manifested  in 
many  places  where  the  local  street  railway  company  has  extended 
its  lines  into  suburbs  or  established  intcrurban  service.  This  is 
accounted  for  by  Mr.  Parker  on  the  theory  that,  to  the  lay  mind, 
the  express  and  parcel  business  of  the  electric  system  appears  to 
be  merely  another  profitable  use  of  the  franchise,  involving  no 
additional  expense  beyond  suitable  rolling  stock  and  the  neces- 
sary train  crews.  There  are,  however,  many  additional  expenses 
incurred,  and  an  entirely  new  organization  is  often  required  for 
the  proper  handling  of  the  business.  But  this  is  understood  and 
expected  by  the  companies  engaging  in  this  work.  They  do  not. 
however,  expect  that  they  are  to  be  confronted  at  the  outset  by 
unjust  taxation,  although  they  are  often  seriously  handicapped  by 
such  measures.  In  the  case  of  Detroit,  for  instance,  an  ordinance 
was  enacted  which  prohibits  the  use  of  trailers  and  levies  a  tax  of 
$t  per  car  per  round  trip,  regardless  of  whether  the  car  is  empty 
or  loaded.  This,  of  course,  is  far  from  encouraging,  and  in  many 
cases  practically  prohibits  the  pioper  development  of  this  service, 
as  many  companies  arc  not  in  position,  and  none  are  willing,  to 
pay  taxes  on  empty  cars,  even  though  they  may  feel  that  there  is 
a  splendid  future  for  the  enterprise.  It  should  be  appreciated  by 
those  who  have  the  welfare  of  the  city  at  heart  that  a  service  of  this 
character  can  only  he  developed  properly  by  providing  for  prompt 
and  frequent  collections  and  deliveries,  and  thu«  educating  the 
people  up  to  the  point  where  they  will  depend  upon  them  and  feel 
safe  in  doing  so.  Of  course  the  company  will  have  to  run  empty 
cars  for  awhile,  until  sufficient  patronage  is  secured,  but  in  most 
cases  it  is  willing  to  do  this,  and  look  to  the  future  for  recompense, 
but  it  should  not  be  subjected  to  such  conditions  as  the  imposition 
of  a  tax  like  that  at  Detroit 

To  Relieve  the  Bridge  Crush 

The  latest  plan  for  the  relict'  of  the  present  condition  at  the 
Manhattan  terminal  of  the  Brooklyn  Bridge  is  described  else- 
where in  this  issue.  It  is  the  result  of  careful  study  by  an  en- 
gineering commission  appointed  by  Mayor  Low  to  examine  the 
several  plans  that  have  been  submitted  from  time  to  time,  and 
investigate  the  entire  problem  with  the  view  of  obtaining  imme- 
diate relief  as  well  as  devising  a  plan  for  permanently  increasing 
the  transportation  facilities.  The  commission  first  considered  the 
plans  prepared  by  Nieis  PouNon.  which  were  described  and  illus- 
trated in  the  Si  wi  i  i  Railway  Journal  of  Sept.  jo,  and  went  over 
the  ground  carefully  with  the  engineer)  of  the  bridge  department, 
but  for  several  rcasor.s,  which  are  explained  in  detail  in  the  report 
of  the  commission,  it  was  found  inadvisable  to  adopt  Mr.  Poul- 
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son's  suggestions.  This  examination,  however,  led  to  the  de- 
velopment of  the  arrangement  of  loops  which  it  is  now  proposed 
to  adopt  as  a  substitute  for  the  present  terminal  facilities.  It  is 
greatly  to  be  regretted,  though,  that  the  commission  finds  it  im- 
possible under  existing  conditions  to  recommend  a  system  which 
will  at  once  greatly  increase  the  carrying  capacity  of  the  bridge. 

1  he  committee  does  not  advocate  the  adoption  of  this  plan  as  a 
permanent  measure  of  relief,  but  frankly  admits  that  while  the 
additional  loops  will  afford  the  greatest  relief  possible  under  pres- 
ent conditions  by  reducing  the  congestion  and  decreasing  the 
danger  of  accidents,  the  system  will  still  retain,  in  a  minor  degree, 
at  least,  all  of  the  defects  of  the  present  arrangement,  and  that  its 
chief  claim  for  consideration  is  the  fact  that  it  will  afford  better 
facilities  for  entering  and  leaving  the  cars. 

I  here  is  one  point,  however,  which  the  committer  raises  in  this 
connection  which  must  be  faced  sooner  or  later,  namely,  the  de- 
sirability of  obviating  delays  and  annoyances  now  caused  by  the 
blockading  of  traffic  during  rush  hours  by  reason  of  the  large 
number  of  trucks  and  private  vehicles  that  use  the  bridge.  It  is 
suggested  that  this  vehicular  traffic  be  restricted.  The  bridge  is 
already  overcrowded,  and  additional  transportation  facilities  can 
only  be  afforded  by  removing  a  part  of  the  present  strain  upon  the 
structure. 

The  revised  plan  described  in  the  committee's  report  has  been 
approved  by  the  Mayor  and  the  Commissioner  of  Bridges,  and  it 
is  announced  that  work  on  this  improvement  will  be  begun  at 
once.  It  is  hoped  that  before  the  first  of  the  year  the  new  plan 
will  be  in  successful  operation,  and  in  the  meantime  the  work  of 
developing  a  permanent  plan  will  be  prosecuted  vigorously. 

Alleraatfaf  Railway  Motors 

Mr  Lamme's  institute  paper  on  the  electrical  equipment  of  the 
Washington,  Baltimore  &  Annapolis  Intcrurban  Railway,  which 
v.  as  published  in  our  last  issue,  marks  a  new  phase  of  the  struggle 
against  the  limitations  imposed  by  direct-current  distribution.  The 
si  ace  at  our  disposal  last  week  prevented  us  from  doing  more 
tl:an  publishing  the  paper  itself  It  will  not,  to  use  a  frequent  edi- 
torial phrase,  'repay  careful  study,"  because  a  single  cursory  reading 
fully  discloses  all  that  the  author  at  this  juncture  sees  fit  to  make 
public,  but  the  matter  is  interesting  and  may  prove  to  be  im- 
portant. We  have  seen  too  many  "new  systems,"  carefully  en 
ginccred  and  strongly  backed,  sink  into  merited  oblivion,  to  get 
rashly  enthusiastic  over  the  present  one  before  it  is  in  commercial 
operation.  Yet  it  deserves  consideration  by  reason  of  its  some- 
what revolutionary  boldness  The  radical  sometimes  succeeds 
where  the  conservative  is  doomed  to  a  dead  level  of  failure,  and 
every  real  advance  in  the  art  is  radical  until  it  is  tried. 

•  •••••« 

The  history  of  attempts  to  avoid  the  difficulties  of  long-distance 
distribution  at  500  volts  is  not  a  long  one,  nor  is  it  a  story  of  bril- 
liant achievements.  When  the  electric  railway  had  outgrown  the 
normal  and  proper  limits  of  its  working  voltage  the  trouble  began. 
Chiefly  by  reason  of  the  moderate  output  demanded  on  many  of 
the  longer  lines,  the  obvious  plan  of  separate  generating  stations 
has  been  tried  less  often  than  it  deserves,  and  attention  has  been 
directed  to  alternating  distributions.  The  present  direct-current 
railway  motor  is  so  admirable  a  machine  and  possesses  in  virtue 
of  the  series  parallel  control  so  wonderful  a  degree  of  flexibility 
that  there  is  little  reason  to  expect  anything  better  in  the  way  of 
alternating-current  motor.  It  was  very  natural  then  that  electric 
railway  engineers  should  turn  to  the  rotary  converter  as  the  best 
way  out  of  the  difficulty.  This  immensely  useful  but  somewhat 
overrated  machine  enables  an  alternating  distribution  to  be  used 
in  connection  with  standard  car  equipments  and  the  customary 
tingle  low  voltage  trolley  wire. 

»•»«••• 

Distribution  with  rotary  converter  sub-stations,  however,  in- 
volves so  much  of  initial  expense  and  operating  cost  that  unless 
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power  can  be  generated  in  the  single  primary  station  at  a  very 
low  cost  indeed,  the  total  cost  with  rotary  converters  may  be  and 
often  is  greater  than  it  would  be  were  the  line  equipped  with  in- 
dependent generating  stations.  Were  this  not  so  there  would  be 
little  incentive  to  take  up  the  difficult  task  of  adapting  alternating 
current  motors  to  the  severe  requirements  of  railway  scvice. 
An  interesting  flank  movement  on  the  difficulty  was  made  by 
Leonard  in  this  country  and  more  recently  by  Huber  abroad,  in- 
volving the  use  of  a  single  phase  rotary  convetcr  on  the  car. 
thereby  carrying  the  alternating  distribution  one  step  nearer  to 
the  car  axle.  Of  alternating  current  motors  for  the  cars  we  have 
had  a  few  of  the  polyphase  variety,  and  recently  Arnold's  system 
of  single-phase  motor  operation,  which  is  to  be  tried  on  a  road 
built  expressly  for  this  service.  The  weak  points  of  the  polyphase 
system  for  railway  work  are  two.  First,  the  need  of  two  or  more 
working  conductor*,  and  second,  the  difficulty  of  speed  regulation 
Of  course  a  rheostat  in  the  secondary  of  a  polyphase  motor 
enables  speed  regulation  to  be  attained  on  just  the  MUK  terms  as 
in  the  case  of  early  direct  current  motors  with  rheuslatic  control, 
but  these  are  out  of  the  game  for  most  purposes  and  are  very 
seldom  used  for  the  clavs  oi  work  for  which  an  alternating  current 
distribution  U  desirable  Such  polyphase  motors  arc  in  iairly  suc- 
cessful use  on  a  few  foreign  roads,  but  the  solution  of  the  problem 
by  this  means  is  special,  not  general,  and  leaves  much  to  be  de- 
tired.  The  concatenated  control,  experimented  upon  by  Stein- 
metz  some  years  ago,  and  more  recently  put  into  service  by 
Brown  and  by  Ganz  Sc  Co.,  offers  a  somewhat  more  hopeful  op- 
portunity, but  is  likely  to  lead  to  a  bad  power  factor  Ganz  has 
been  driven  to  a  very  low  frequency  by  this  limitation,  and  it  yet 
remains  to  be  shown  that  even  by  this  means  can  the  equivalent 
of  a  series  parallel  control  be  obtained.  If  the  polyphase  in- 
duction motor  could  have  this  facility  of  speed  control,  we  do  not 
believe  that  the  use  of  a  double-working  conductor  would  remain 
a  formidable  obstacle 

*••«•«• 

The  new  attempt  formulated  by  Mr.  Lamme  involves,  like  the 
Ganr  plan,  the  use  of  a  very  low  frequency,  but  distributes  single- 
phase  current.  This  dodges  the  double  trolley  difficulty  but 
loses  somewhat  in  the  efficiency  of  the  transmission.  It  permits, 
however,  a  highly  efficient  voltage  control  on  the  cars  and  so 
dispenses  with  the  need  of  scries  parallel  connection  to  avoid 
serious  losses  at  low  speeds.  But  011  the  other  hand,  it  necessi- 
tates the  use  of  heavy  motors  with  laminated  fields  and  involves 
the  serious  and  heretofore  forbidding  task  of  commutating  in 
a  synchronous  apparatus  a  heavy  alternating  current.  The  series 
alternating  motor  with  laminated  fields  is  by  no  means  a  new 
machine,  but  one  which  has  been  unsuccessfully  tried  a  good 
many  times,  even  at  low  frequency.  Mr.  Lamme  says,  and  this 
must  count  for  considerable,  that  this  formidable  difficulty  of 
commutation  has  been  overcome,  but  vouchsafes  no  detailed  in 
formation  as  to  methods.  If  he  proves  to  be  correct  a  very  great 
step  forward  has  been  taken  quite  irrespective  of  any  question  of 
railway  motors.  If  it  is  possible  to  get  sparkU-ss  commutation  on 
a  100-lip  motor,  under  the  severe  conditions  of  railway  practice 
even  at  16  »>,  it  should  also  by  similar  means  be  entirely  feasible 
to  operate  series  alternating  motors  of  moderate  size  on  alternat- 
ing circuits  of  at  least  25  *  to  30  -  .  and  an  entirely  new 
solution  of  the  general  alternating-current  distribution  problem 
becomes  at  once  available.  There  are  inherent  reasons  for  ex- 
pecting great  difficulty  in  effecting  such  commutation,  and  we 
must  frankly  say  that  appearances  are  greatly  against  it,  but 
"the  world  do  move,"  and  improvements  must  logically  be  ex- 
acted Granting  a  successful  solution  of  the  conunntating  diffi- 
culty  it  still  remains  to  be  seen  how  the  general  system  will  com" 
parc  in  total  economy  with  a  wcll-organi/cd  rotary  converter 
sub-station  system  and  with  that  now  under  construction  by  Mr. 
Huber.  There  is  some  doubt  in  our  minds  as  to  whether  the 
series  alternating  equipment  at  16  ~  will  not  prove  to  be  heavier 


and  more  costly  in  the  long  run  than  a  rotary  and  its  direct- 
current  motors  at  a  more  conservative  frequency.  But,  as  in  the 
case  of  every  new  system,  the  Only  real  test  comes  with  service 
on  a  commercial  scale  for  a  considerable  period.  We  sincerely 
hope  that  the  present  innovation  will  fulfil  the  expectations  of  its 
designers,  for.  as  we  have  just  pointed  out,  it  involves  great 
general  usefulness  quite  apart  from  the  electric  railway  side  of  the 
matter.  It  is  certainly  high  time  to  infuse  some  new  ideas  into 
railway  practice  lest  the  foreigners  get  ahead  of  us  in  our  own 
game,  and  we  shall  await  with  impatience  further  details  of  what 
promises  to  be  a  most  important  and  interesting  experiment. 

Pennsylvania   Tunnel  Franchise 

The  action  of  Mayor  Low  in  reopening  the  discussion  of  tht 
Pennsylvania  tunnel  franchise  and  calling  a  public  hearing  on  the 
proposed  measure  was  a  disappointment  to  those  who  are  inter- 
ested in  securing  this  great  measure  of  relief  for  New  York's  con- 
gested transportation  facilities.  The  delay  that  will  result  will  not, 
however,  be  the  greatest  evil  growing  out  of  this  sudden  change 
of  front  on  the  Mayor's  part.  The  encouragement  which  this 
practical  recognition  of  an  irresponsible  band  of  politicians  gives 
to  those  who  hold  up  public  improvements  will  prove  discourag- 
ing to  corporations  which  are  ready  to  undertake  large  enterprises 
of  this  kind  that  redound  to  the  benefit  of  the  entire  community. 
It  they  are  to  lie  hampered,  harassed  and  restricted  by  such  con- 
ditions as  it  is  sought  to  impose  in  the  tunnel  franchise,  they  will 
find  it  impossible  to  proceed  with  their  plans,  no  matter  how 
much  they  may  desire  to  do  so  themselves,  Such  a  condition  must 
seriously  affect  the  commercial  prosperity  and  retard  the  growth 
oi  any  community. 

•  *•♦••• 

In  spite  of  the  Mayor's  action,  the  Rapid  Transit  Commission 
rcadopted  at  Thursday's  meeting  the  proposed  franchise  in  the 
form  in  which  it  was  first  granted,  that  is.  without  an  eight  hour 
clause,  a  prevailing  rate  of  wages  clause,  or  an  arbitration  clause 
The  Mayor  was  present  at  the  meeting  which  tin ik  thi>  actii  n.  and 
he  offered  no  objection,  as  he  had  been  informed  by  the  Pennsyl- 
vania Company  that  it  would  not  accept  the  franchise  if  the  obnox- 
ious conditions  were  insisted  upon.  At  the  same  meeting,  a  letter 
was  presented  from  President  Cassatt.  of  the  Pennsylvania  Com- 
pany, in  which  he  reiterated  the  statement  that  while  the  company 
was  very  anxious  to  proceed  with  the  improvement,  it  would  have 
to  abandon  the  project  entirely  if  the  city  adhered  to  the  purpose 
oi  imposing  the  restrictions  dictated  by  the  labor  unions.  It  was 
announced  unofficially  by  the  Mayor  that  the  company  was  not 
unfriendly  to  the  method  of  settling  labor  controversies  after  the 
manner  adopted  by  the  Rapid  Transit  Subway,  but  that  it  would 
not  make  any  such  condition  a  part  of  the  franchise.  It  became 
evident,  therefore,  to  the  members  of  the  commission  and  to  the 
Mayor  and  Comptroller,  who  had  advocated  the  amendments,  that 
the  city  bad  reached  a  point  where  it  would  be  necessary  to  de- 
termine whether  the  whole  franchise  should  be  thrown  overboard 
or  granted  without  the  labor  clauses,  and.  under  the  circumstances, 
it  was  unanimously  decided  to  pass  the  franchise  in  its  original 
form.  Of  course,  this  action  is  not  binding  upon  the  Board  of 
Aldermen  or  U|w:m  the  Mayor  when  he  comes  to  exercise  his  power 
of  veto,  and  the  tendency  which  he  has  displayed  to  cater  to  the 
labor  leaders  since  this  controversy  began,  makes  it  uncertain  what 
In-  final  position  may  he.  In  any  event,  it  is  evident  that  the  work 
on  the  tunnel  will  Ik-  greatly  delayed  because  of  the  vacillating 
policy  of  the  city  administration,  as  the  opponents  of  the  measure 
have  been  encouraged  by  the  weakness  displayed  by  the  Mayor  and 
others,  and  will  keep  up  their  fight  as  long  as  possible.  But  the 
Rapid  Transit  Commission  is  to  be  commended  for  performing  its 
duty  fearlessly,  and  the  Pennsylvania  Company  likewise  for  stand- 
ing Ottt  for  its  rights  under  the  law.  It  now  devolves  upon  the 
Board  of  Aldermen  to  determine  whether  this  great  improve- 
ment is  to  be  completed  or  sacrificed  for  political  purpose. 
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New  Fireproof  Rolling;  Stock  for  the  Central  London 
Underground  Railway 


Several  references  appeared  in  tbii  paper  abotti  1  year  ago  to  lb* 

vibration  which  wav  noticed  111  the  buildings  along  the  Greets  in 
London  under  which  the  Central  London  Underground  Railway 
runs,  and  which  was  tllri bated  to  the  operation  of  the  trains  on 
that  line  The  matter  was  considered  so  serious  that  it  was  brought 
before  Parliament,  and  the  company  was  requested  to  take  step* 
to  reduce  the  disturbance  At  that  time  the  road  was  being  op- 
crated  by  locomotives  in  which  the  motors  were  mounted  directly 
DM  the  axles,  and  it  »a>  thought  that  Ihe  vibration  was  undoubtedly 
due  to  the  pounding  effect  on  the  rait  joints  of  this  uncushioned 


m — -•  -  I- 


•  ration  mentioned  above  the  company  expects  to  make  the  ruu 
between  the  terminals  at  the  Bank  and  Shepherd  *  Bush  in  20  min- 
utes, and  to  operate  cars  on  a  headway  during  the  rush  hours  of 

minutes. 

Another  important  feature  of  the  cars  is  the  fact  that  the  motor- 
men  compart  nun  ts  and  all  parts  in  the  vicinity  of  the  motors  and 
controlling  apparatus  arc  absolutely  fireproof.  This  was  considered 
very  imi>ortant  for  trains  running  in  a  subway  30  ft.  or  more 
underground,  .ind  it  was  the  desirability  of  removing  all  possible 
danger  of  lire  that  was  one  reason  for  the  original  decision  to  use 
separate  locomotive*. 

The  fireproof  motorman's  compartment  mentioned  is  bolted  to 
the  frame  work  of  the  car,  and  can  easily  be  detached  from  the 
rest  of  the  body  when  desirable  Through  the  courtesy  of  Mr,  Par- 
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load  Owing  to  the  restrictions  imposed  by  the  sue  of  the  tunnel 
it  was  at  first  thought  that  the  lust  solution  to  the  problem  would 
l>e  a  geared  locomotive,  and  one  was  built.  At  the  same  time  a 
motor-car  train  wa«  also  put  in  experimental  service.  The  result 
oi  the  trial  showed  that  while  the  giand  locomotive  reduced  the 
trouble  considerably  the  use  of  the  motor  train  eliminated  entirely 
all  noticeable  vibration,  and  the  latter  type  of  train  equipment 
was  consequently  adopted. 

Another  reason  for  the  ad< ■pm-n  of  the  itio|..r-or  train  idea 
was  to  increase  the  acceleration.  1  he  old  locomotive  train  had  a 
maximum  acceleration  of  I  4  ft.  per  second  per  second  and  an 
average  acceleration  .if  07  ft  Off  second  per  second,  while  the 
motor-car  train  has  a  maximum  «f  2fJ  ft.  per  second  per  second 
and  an  average  accelerati.  n  of  1  ft.  ]>lt  second  per  second. 

The  difficulties  in  finding  loom  for  the  disposal  of  the  motors  and 
their  equipment  in  the  narrow  space  available  in  the  tunnel  were 
considerable,  but  were  overcome  by  the  engineer  of  the  company, 
H.  F.  Parshall,  by  the  design  illustrated  herewith.  Sixty-four  of 
these  cars  have  been  ordered  from  the  llirmingh  on  Railway. 
Carriage  Sc  Wagon  Company,  and  Brown,  Marshall  &  Company,  of 
Birmingham,  and  two  motor  cars  » ill  be  used  per  train,  one  at  each 
end.  whh  five  trail  cars,  making  a  seven-car  train.   With  the  accel- 


shall  this  paper  was  supplied  with  plans  and  specifications  oi  the 
11  ir >tor  cars  and  other  parts  of  the  equipment-   An  abstract  follows: 

The  motor  car  bodies  arc  divided  into  three  portions — motor  cab, 
passenger  compartment  and  rear  platform — as  shown  in  the  engrav- 
ing. Since  Ihe  drawing  was  completed,  however,  the  number  of 
CfOII  seals  in  the  midtlle  of  the  car  have  Ken  reduced  from  ten  or 
each  side  to  six  on  each  side,  and  the  longitudinal  scats  have  been 
1  Mended  in  o  n  sequence 

The  under  frame  is  of  rolled  channel  steel,  ami  the  four  center 
-ills  and  the  head  stocks  arc  filled  in  with  oak.  The  body  bolsters 
at  the  motor  end  are  of  channel  section,  and  at  the  trailer  end  of 
7.  M-cti' 11  I  he  frames  are  trussed  by  means  of  iron  rods  with 
turn-buckle.  With  the  exception  of  the  cab.  the  whole  of  the  body 
framing  is  of  teak,  mortised  and  tenoned  together  and  bound  with 
strong  wrong  hi -iron  knees.  The  side  framing  is  trussed  with  <iiag- 
onal  braces  and  strap  bolts,  and  the  iMe  of  the  body  is  tied  by 
mean'  of  s|x  i».;n  tie-rod'  carried  through  the  longitudinal  fram- 
ing and  cant  rail.  The  bottom  of  the  side  frame  is  secured  to  the 
under  frame  by  twelve  Mi-in.  and  eight  1  v-in  bolls, 

The  passenger  compartment  is  panelled  inside  on  the  ends  and 
sides.  The  framing  is  of  light-colored  teak,  and  the  panels  arc 
of  yellow  pine,  veneered  with  white  sycamore,  with  teak  moulding* 
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around  each  panel.  Tlx*  roof  is  in  three  panels  longitudinally,  anil 
covered  with  'J-in.  mill  board,  each  panel  having  an  ornamental 
lincrusta  border  and  lincrusta  Moulding  on  the  edges  to  match  the 
present  rolling  stock  The  strap  rail  is  to  be  ot  teak.  1  he  floor 
boards  of  the  passenger  compartments  and  al-o  t>{  the  platforms 
are  of  1-in  red  deal,  laid  transversely  and  projected  by  wearing  slats 
of  rock  elm.   The  scats  are  to  be  of  perforated  bent  wood 

The  cab,  which  consists  of  the  front  platform  and  switch  com- 
partment, is  a  self-contained  steel  structure,  and  is  bolted  to  the 
under  frame  and  the  car  body,  so  that  when  desired  it  can  be  le- 
moved  bodily  without  disturbing  any  of  the  apparatus  contained  in 
it.  The  framing  is  of  angle  steel.  I  he  front  screen  is  of  sheet 
Red,  glazed  in  the  upper  part  anil  provided  with  double  sliding 
door,  also  glared  in  the  upper  part,  which  is  suspended  by  rollers 
on  a  steel  rail.  The  sides  of  the  cab  arc  closed  for  a  portion  of 
their  length  by  swing  gates  secured  by  snap  locks  without  outside 
handles.  The  remainder  of  the  side  is  of  sheet  steel  with  louvres  in 
angle  steel  sliding  frames,  suspended  by  rollers  on  steel  rails.  The 
rear  partition  is  also  of  sheet  steel  and  provided  with  an  opening 
which  is  closed  by  a  sheet  steel  door.  This  door  is  lagged  with 
54-in.  uralite  or  asbestos  on  the  side  nearest  the  passenger  compart- 
ment and  covered  with  uralite  panels  veneered  with  sycamore  and 
framed  in  teak  to  match  the  passenger  compartment.  The  rear 
partition  of  cab  is  t  in.  clear  from  the  nearest  part  of  the  body  end 


driver's  brake-valve.  The  ends  of  the  sand  pipes  arc  oi  flexible 
hose.   Air  whistles  arc  also  used 

The  principal  dimensions  of  the  under  frame  and  body  arc  U 

follow*: 

Length  over  head  stocks   45  ft.  6  ins. 

Lentil)  between  truck  centers   an  ft.  o  ins. 

Width  over  side  sills   7  ft.  10  ins. 

Height  n!  floor  from  track   t  ft.  to  ins. 

Side  sills   7     ins.  x  3  ins. 

Center  sills  (channels)   4yi  ins.  x  2  ins. 

Cab  width   7  ft.  it  ins 

Cab  lengths  outside   12  ft.  0  ins 

Cab  Imght  in  center  of  platform   7  It.  6  ins. 

Cab  height  in  center  of  platform  switch  com- 
partment   6  ft  l\i  ins. 

Passenger  compartment,  width  inside   8  ft.  o  ins. 

Passenger  compartment,  width  outside   8  ft.  6  in». 

l'assenger  compartment,  length  inside   29  ft.  9  ins. 

Passenger  compartment,  height  in  center   7  ft.  9  ins. 

Passenger    compartment,    width    of  gangway 

(maximum)    3  ft.  5  ins. 

Passenger  compartment,  width  (between  cross 

seats)    t  ft.  7  ins. 

Rear  platform,  length   3  ft.  3  ins. 


2.- SIDE  ELEVATION,  SECTION  AND 
PLAN  OF  MOTOR  TRUCK 


panels,  the  space  being  filled  in  with  fire 
sheet  of  !»  :n.  uralite  or  asbestos  is  place* 
partition,  between  it  and  the  body  framing 
n  composed  of  chequer  plates,  except  on  tin 
is  the  same  as  the  passenger  compartments. 


resisting  material.  A 
1  over  the  whole  rear 
The  floor  of  the  cab 
front  platform,  which 
T  he  open  spaces  under 


overeo. 
at  roof. 


The  cars  arc  lighted  by  twcuty-two  lamps  each, 
arranged  in  the  following  manner:  Three  cir- 
cuits of  five  lamps  each,  giving  fourteen  lamps  in 
the  passenger  compartment  and  one  under  the 
■rear  canopy.  One  circuit  of  five  16-cp  lamps, 
-,  one  in  switch  compartment;  one  portable  lamp 
in  a  protected  holder,  with  to  yds.  of  heavily  in- 
sulated flexible  cord,  and  three  instrument  lights. 
One  circuit  of  two  32-cp  lamps  on  headlight. 

Each  circuit  is  provided  with  a  switch  and  lusc 
arranged  on  a  fireproof  base  and  cover.  The 
four  switches  and  fuses  for  the  body  circuits  are 
under  the  rear  canopy,  the  remainder  being  in 
ihc  switch  compartment  on  the  switch  panel. 
The  lighting  circuit  is  supplied  from  the  motor 
circuit  through  a  15-amp.  quick-break  switch. 
Md  15-amp.  non-arcing  replaceable  fuse  in  a 
fireproof  case,  located  on  the  main  switch  panel 
The  lighting  cable  is  paper  insulated  and  lead 
and  the  main  circuit  is  carried  in  an  iron  pipe  outside  the 


the  rheostats  arc  covered  with  iron  wire  gauze,  so  as  to  exclude 
dust  as  much  as  possible.  The  roof  of  the  cab  is  of  sheet  steel 
■■d  the  rear  platform  is  closed  by  automatic  gates  in  the  same 
way  a<  on  the  old  rolling  stock  There  is  an  iron  grill  screen  4  ft. 
6  ins.  high  round  the  end  of  the  platform,  and  a  collapsible  iron 
screen  is  provided  at  one  side  for  coupling  on  to  the  trailer  car. 
The  roof  over  the  passenger  compartment  is  continued  to  form  a 
Canopy  over  the  rear  platform  of  t4-m.  deal,  and  is  supported  by 
steel  ribs.  The  rear  end  of  the  passenger  compartment  is  fitted 
with  sliding  doors,  of  which  the  frames  and  mouldings  arc  of  teak 
and  the  lower  panels  of  white  sycamore.  The  upper  panels  arc 
glazed 

Each  cab  is  provided  with  a  tool  chest,  arranged  to  hold  three 
spare  fuses  of  each  size:  two  control  switch  contacts  of  each  type, 
and  all  nrcessary  tools,  oil  cans.  etc.  Each  motor  ear  is  also  pro 
vidrd  with  an  air  blast  sand-box  arranged  1"  sand  all  four  wheels 
of  the  motor  truck.  These  Imxes  are  111  the  switch  compartment 
with  the  controlling  air  valve,  arranged  in  close  proximity  to  the 


Each  motor  car  is  fitted  with  a  hand  brake  and  an  air  brake  of 
the  Wcstmghouse  quick  acting  type,  for  the  operation  of  which  a 
main  air  reservoir  of  8  cu.  ft.  capacity  is  carried  in  the  switch  com- 
partment. The  driver's  valve  is  located  on  the  front  platform, 
and  there  is  also  an  emergency  valve  provided  under  the  canopy 
o'  the  rear  platform  The  air  pipes  are  made  of  iron  of  the  best 
quality.  The  brake  rigging  is  composed  of  best  hammered  scrap, 
and  the  pins  and  joints  arc  case  hardened. 

The  motor  truck  used  is  the  Pcckliam  M  C.  B.-39, 
tilting  equalizing  bar,  and  is  to  be  supplied  by  Robert  W. 
&  Company.  The  main  dimensions  and  general  arrangement  can 
be  seen  in  Fig  2.  This  truck  is  an  improvement  on  the  M.  C.  B. 
ordinary  form  of  construction,  inasmuch  as  it  is  non-tilting  and 
has  considerably  more  strength.  The  diamond  frame  construction 
used  in  this  truck  has  been  for  many  years  the  standard  lor 
freight-car  trucks  in  the  United  States,  and  the  use  of  the  Pcckham 
patent  swing  holster  allows  this  frame  to  he  made  very  deep,  and 
consequently  of  great  strength  and  stiffness  This  swing  bolslrt 
.iNo  gives  very  easy  riding.  As  will  br  seen,  the  main  U>dy  of  the 
truck  consists  of  rolled  angle  steel  bent  and  welded  into  a  rectaugn 
lar  frame  with  round  corners.    The  pedestals  for  the  axle-boxes 
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arc  of  cast  steel,  bolted  to  the  frame,  and  have  a  deep  cavity  for 
receiving  a  ceil  spring  on  cither  side  of  the  journal  box,  the  springs 
being  Carried  l>y  a  saddle  supported  1>y  the  journal  box.  Enough 
|i  ad  is  carrii  J  by  the  cotl  springs  to  prevent  the  diamond  iramc 
from  lilting  on  the  short-bate  equalling  bar  springs.  There  arc 
two  wrought -iron  equalizer  bars  on  each  side  of  the  truck,  the 
ends  resting  on  the  axle  boxes.  The  truck  frame  is  supiMirted 
upon  helical  springs  carried  on  the  equalisers,  through  the  medium 
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FIG  J— END  Si-CTIONS  AM)  ELEVATIONS  OF  CAR 

of  cast-Sterl  caps  secured  to  the  frame  and  equalizers,  A  li.ui/unlul 
t.c-har  is  carried  along  the  truck  and  secured  to  the  under  side  of 
the  pedc*lals. 

'I  lie  transom,  which  is  of  channel  siecl.  i*  secured  lo  the  snk 
frames  by  means  of  '/-in  stiffming  plates  and  gussets.  Diagonal 
brace*  extend  from  the  frame  to  the  under  side  of  the  transom 
I  he  ituck  bolster  consists  of  two  rolled  steel  plates  si  in  thicii, 
scparatid  by  steel  distance  pieces,  mid  is  s-.ipporlcd  at  either  end  on 
double  elliptic  springs  nn  wood  blocks  carried  on  steel-plate 
hf&cfcetl  riveted  to  the  llMtSOHl  The  ecnur  and  side  bearings, 
vhich  are  of  cast  steel,  are  bolted  to  the  holster,  the  center  bearing 
bring  constructed  to  contain  a  good  supply  of  lubricant,  wiih 
nvans  of  renewing  the  same  from  the  in*idc  of  the  car  body,  'ihc 
motors  arc  carried  upon  spring  supports,  as  shown.  The  axle 
brine*  are  of  cast  iron  with  hinged  water-tight  fronts :  they  cr.  i 
easily  be  taken  out  by  removing  the  bottom  lic-lvars  and  jacking 

1!.  titn.'  <jnnil* 
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The  brake  blocks  are  of  cold  blast  iron,  and  do  not  press  on  the 
flanges.  Each  truck  is  provided  with  a  walnut  board  for  the  col- 
lecting shoe.  The  chief  dimensions  of  the  truck  are  given  below : 

Foot.  Inches. 


Length  over  all   9  6 

Width  over  side  [ramcs   6  5 

Width  over  axle  boxes   7  ay£ 

Wheel  diameter   2  10 

W  heel  base   6  o 

Axle  diameter  in  center,  wheel  seals  and  motor 

bearings    o  5 

Diameter  ol  axle  journals   0  41-, 

Length  of  axle  journals   o  8 


The  brake- shoes  are  of  the  Corning  type,  which  is  the  standard  or. 
■he  Central  I'mlerground  Railway.  These  shoes  have  been  found  in 
service  to  have  an  average  life  of  four  months,  against  three 
week*  for  cast-iron  shoes  and  six  weeks  lor  chilled-iron  shoes. 

Each  moior  truck  is  equipped  with  two  motors  of  G.  E.-66  type 
similar  to  those  used  on  the  Manhattan  Railway,  of  New  York. 
Each  motor,  it  is  sprcilied.  will  be  capable  of  giving  a  tractive 
ctYofl  of  2500  lbs.  at  the  wheel  tread  and  a  speed  of  18  miles  an 
hour,  with  a  current  of  200  amps,  at  JOo  volts,  with  80  amps,  at  500 
volts;  the  tractive  effort  is  650  lbs.  and  the  full  speed  27  miles  ou 
hour.  The  motor  is  capable  of  running  in  either  direction,  with  a 
current  of  .too  amps,  at  500  volts,  the  brii'hcs  being  fixed,  without 
injurious  sparking.  The  magnet  frame  consists  of  a  single  steel 
casing  with  bored  openings  at  the  ends,  which  are  closed  by  ma- 
chine heads  carrying  armature  bearings.  The  axle  bearings  are 
carried  in  lugs  ea*l  on  the  frame.  The  laminated  pole  pieces  arc 
bolted  to  the  frame,  and  each  pole  has  a  field  coil,  the  cbils  being 
form  wound  and  interchangeable;  they  arc  insulated  with  asbestos 
lire  and  waterproof  insulation  and  are  wound  on  metal  spools. 
The  insulation  is  specified  to  stand  a  lest  pressure  of  4000  effective 
lolls  alternating,  applied  between  the  coils  and  the  frame. 

The  armature  is  of  the  projection  type,  with  form  wound  inter- 
changeable coils,  mica  insulated.  The  commutator  is  of  hard- 
drawn  copper  wiih  mica  iiiMilalion,  the  end  insulation  being  of  hard 
quality,  but  between  the  segments  it  is  softer,  so  as  to  wear  equally 
with  the  COOper.  The  armature  bearings,  as  mentioned  above,  are 
carried  in  the  frame  heads,  and  are  lubricated  with  oil  and  waste 
The  brasses  consi<t  of  a  single  sleeve,  with  openings  at  the  sides: 
drip  raps  arc  provided  for  the  waste  oil. 

The  armature  insulation  is  specified  to  stand  3000  effective  volts, 
alternating  between  coils  and  core  for  five  seconds;  the  comniu- 
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I TG.  4. — SECTIONS  AMD  HALF  PLAN  OF  TRAILER  TRUCK 


up  the  truck    Cork  dn-t  shields  and  woolen  lubricating  pads  arc 
piovnltil.    Ihc  bearings,  which  are  ot  bronze.  Consist  of  se:ru  eylin 
drical  skeves  overbimg  lit  the  end*  to  take  the  end  thrust,  and  al-o 
coming  well  down  at  Ute  side.,  ha  lake  the  side  thrust  due  to  llir 
motors. 

The  axle*  arc  01  mild  forged  steel  tcith  the  journals  ground. 
1  he  -hapc  of  the  »  heel-,  which  are  bored  for  a  press  fil  on  the  axle 
of  over  txt  ton*,  is  shown  in  Rig  2  Ihc  centers  arc  of  .vrought 
iron  wiih  steel  tire*.  *linink  on  and  held  in  place  by  fastening  rings. 
No  keys  are  used  ro  fa  =  len  the  whrrls. 


ti.ior  lo  stand  4000  effective  volts,  alternating  between  segments  and 
shell  for  five  seconds  and  joo  volts  between  adjacent  segments.  The 
dmciision*  oi  ihc  armature  and  axle  bearings  arc  as  follows: 

Aimalurc  bearing,  pinion  end   4     ins.  x   4  ins. 

Armature  (tearing,  commutator  end   iYi  ins.  x  ins. 

Axle  bearing*   5     ins.  x  \ol/i  ins. 

The  axle  bearings  are  bolted  to  the  lugs  on  the  field-magnet 
frame,  and  contain  wells  packed  with  oil  and  waste. 
Thr  gi  :ir  is  of  sleek  machined  with  a  5-in.  face.    The  wheel  is 


Digitized  by  Google 


October  ii,  1902.] 


STREET  RAILWAY  JOURNAL. 


607 


cast  in  two  halves,  which  are  bolted  together  and  keyed  on  the 
axle.  The  pinion  is  of  hammered  Heel,  with  a  taper  tit  on  the  motor 
shaft,  and  is  secured  with  a  nut  and  key  The  whole  gear  is  in- 
closed in  a  grease  and  dustproof  case  provided  with  an  opening  for 
lubrication. 

The  trailer  truck  is  of  the  dimensions  and  arrangement  shown 
in  Fig.  4.  The  frames  are  of  pressed  steel,  with  cross  members  of 
channel  steel,  and  were  manufactured  by  (he  Leeds  Forge  Com- 
pany. The  frame  is  supported  from  the  axle  boxes  by  semi-elliptical 
springs,  the  eyes  of  which  arc  forged  solid  with  the  hack  plates. 


Company,  and  which  consists  essentially  of  a  number  of  electro- 
magnetic control  switches,  which  can  be  simultaneously  operated 
by  a  master  controller,  of  which  there  is  one  on  each  motor  car. 
Normally,  as  stated,  the  trains  are  made  up  of  two  motor  cars  and 
five  trailers. 

Tests  have  been  made  with  a  train  equipped  with  two  motor 
cars  and  also  with  the  old  (tearless  locomotives  and  the  results  of 
these  tests  are  indicated  in  the  accompanying  table: 

While  the  watt-hours  per  ton-mile  have  averaged  higher  with  the 
motor  car*  than  with  the  locomotives,  the  total  watt-hours  per  trip 
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FIG.  6  —CURRENT  AND  VOLTAGE  CLRVES  OF  MOTOR  TRAIN  RUN  FROM  SHEPHERD'S  BUSH  TO  BOND  STREET 


Spring  hangers  are  att  iched  to  wrought-iron  brackets,  riveted  to 
the  side  frame*,  ami  fitted  with  Spencer's  rubber  springs.  The  tran- 
som is  of  pressed  steel,  securely  riveted  to  the  >ide  frames.  The  bol- 
Itcf  is  also  of  pressed  steel,  supported  at  cither  end  on  nests  oi 
spiral  springs,  each  nest  consisting  of  three  springs,  the  interior 
spring  being  stronger  than  the  outer  ones.  The  axle  boxes  ?rc  of 
CMl  iron,  and  are  provided  with  cork  dust  shields  and  woolen 
lubricating  pads  in  steel  frames.  The  bearings  are  of  Dronzc.  The 
axles  are  of  mild  forged  steel  turned  throughout  with  the  journals 
and  provided  with  collars  as  shown.  The  wheels  are  of  the  pattern 
shown  in  the  plans,  and  with  wroitght-ir<.n  center  and  steel  tires. 
The  main  dimensions  of  the  truck  are  as  follow 

length  over  all  8 

Width  over  side  frames    5 

Width  over  axle  boxes  6 

Wheel  diameter   -  * 

Wheel,  width  of  tire  over  all  

Wheel  base    5 

Axle  diameter  between  hubs   

Axle  diameter  in  wheel  scat   

Axle  Icnglh  in  wheel  scat   

Axle  diameter  in  journals 

Axle  length  in  journals  

SPEED  CONTROL 
The  train  is  operated  on  the  General  Electric  control  system, 
which  is  handled  in  Great  Britain  by  the  British  Thomson-Houston 
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were  considerably  less  for  the  same  schedule  speed  Some  dia- 
grams of  current  consumption  for  the  same  run  with  two  equip- 
ment* arc  given  on  this  page 


The  Waltham  Location  Decision 

The  Massachusetts  Railroad  Commissioners  have  dismissed  the 
petition  oi  the  Waltham  Street  Railway  Company  for  extension 
oi  franchise  into  the  town  of  Lincoln.  The  board  rules  that  while 
a  railway  may  be  deemed  to  be  "constructed"  within  the  meaning 
oi  the  law  when  a  crossing  over  a  railroad  remains  to  be  built, 
as  it  can  lie  operated  by  a  change  of  cars,  and  while  it  does  not 
think  construction  to  a  town  line  is  necessary  to  bringing  in  a 
petition,  even  though  involved  in  the  final  scheme,  it  is  prob- 
lematical whether  the  road  can  show  a  railway  substantially  con- 
Itructed  in  Waltham.  But  even  assuming  that  it  could,  its  purpose 
is  not  to  build  directly  into  Lincoln  from  Waltham.  but  indi- 
rectly through  Weston:  and  a  location  for  a  route  through  Wes- 
ton has  been  refused  by  the  Selectmen  oi  that  place.  Feeling 
aggrieved  over  this,  the  order  recites  that  it  is  the  purpose  of  the 
petitioner*  to  secure  the  right  to  extend  into  Lincoln.  *ccure  a 
location  there,  and  then  come  to  the  board  for  a  grant  in  Weston 
under  the  "missing  link"  law.  But  the  board  think>  it  would 
be  idle  to  give  a  right  of  extension  into  Lincoln  unless  there  is 
a  way  open  by  which  it'ean  reach  Lincoln.  The  only  way  contem- 
plated is  through  Weston.  This  is  now  closed  under  the  action  ol 
the  Selectmen,  with  apparently  no  prospect  of  a  change  on  their 
part,  The  board  sees  no  excuse  for  action  by  it  which  would 
prejudge  the  question  or  determine  that  the  Selectmen  were  not 
justified  by  their  action,  thus  deciding  an  issue  which  can  only  lie 
determined  under  a  different  statute — the  one  under  which  the 
petitioner  would  have  taken  the  next  step  had  the  decision  on  this 
petition  been  favorable. 


So  popular  has  the  "sightseeing"  street  car  service  proved  with 
the  visitors  at  Washington  that  the  Cab  &  Carriage  Drivers' 
t'nion  is  said  to  be  considering  the  advisability  of  engaging  a 

lawyer  to  test  the  right  to  operate  this  "sightseeing"  service. 
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Relief  for  Brooklyn  Bridge  Congestion 


Mayor  Low  last  week  received  a  report  from  the  committee 
to  which  he  had  referred  the  plans  prepared  by  Neils  Poulson,  and 
submitted  by  the  Manufacturers'  Association,  of  Brooklyn,  for  the 
improvement  oi  the  terminal  arrangements  at  the  Manhattan  end 
of  the  Brooklyn  Bridge  These  plans  were  described  and  illus- 
trated in  the  Sihket  Railway  Jot  kn  m,  oi  S«  pt,  -0,  and  they  have 
since  been  carefully  examined  by  the  committee,  which  was  com- 
posed of  William  Barclay  Parsons.  George  B.  Post  and  J.  C. 
Hrcckenridgc.  Mr  I'oulson  personally  explained  to  the  com- 
mittee the  details  oi  the  proposed  alterations,  and  the  members 
examined  the  present  arrangements  at  the  bridge  so  as  to  see  to 
what  extent  Mr.  I'oulson's  plans  could  Ik-  adopted.  The  Commis- 
sioner of  Bridget,  Mr.  I.indenthal.  the  engineer  and  superin- 
tendent of  the  bridge,  Mr.  Martin,  and  the  assistant  engineer,  Mr. 
.McLean,  also  appeared  before  the  committee,  and  submitted  the 
plans  of  the  existing  arraiiKcmcnts,  and  aided  the  committee  by 
their  advice  and  suggestions. 

Mr.  I'oulson's  plans,  it  will  be  remembered,  were  two  in  num- 
ber; one  looking  to  a  change  in  the  switching  arrangements  of 
the  bridge  and  elevated  trains,  and  the  other  proposing  a  new 
method  oi  operating  the  trolley  cars, 

The  present  arrangement  of  switching  the  bridge  trains  is  to 
have  the  loaded  trains  discharge  their  passengers  onto  an  island 
platform  on  the  north  side  of  the  bridge  terminal,  and  imme- 
diately after  run  over  two  tail  tracks  west  oi  the  platiorms,  and 
then  return  by  switching  to  another  island  platform  011  the  south 
side  of  the  station  to  take  on  board  passengers  for  Brooklyn.  By 
the  arrangement  now  111  vogue  it  is  possible  to  handle  two  trains 


loop  for  the  (our  to  be  used  solely  lor  the  turning  of  cars.  In  the 
space  between  the  present  loop  and  ihs  east  end  of  the  station  Mr. 
I'oulson  proposed  five  parallel  tracks,  two  on  the  north  side  and 
three  on  the  south  side  of  the  building.  One  of  each  of  these  sets 
was  to  be  a  main  running  track,  but  connected  with  the  adjacent 
tracks  by  frequent  double  switches,  which  were  to  be  arranged  so 
that  cars  could  be  run  from  the  main  track  to  the  side  tracks, 
in  order  to  discharge  passengers  on  one  side  and  load  on  the 
other.  Fixed  stopping  places  would  be  established  ior  each  line 
of  cars.  As  at  first  proposed  Mr.  Poulson's  plan  necessitated  the 
rearrangement  of  the  switching  of  the  bridge  trains  in  order  to 
provide  sufficient  overhead  space  for  the  trolley  cars.  At  the 
suggestion  of  the  committee  Mr  I'oulson  submitted  a  third  plan, 
by  which  the  trolley  car  scheme  could  be  put  into  effect  inde- 
pendently of  changing  the  method  of  switching  bridge  trains,  but 
in  order  to  do  this  Mr,  Paulson  was  compellel  to  narrow  the 
bridge  train  platforms  at  the  east  end  and  to  adopt  other  changes 
in  the  station  construction..  The  committee's  opinion  of  the  plan 
explains  why  it  was  finally  rejected: 

"Hi!  plan  calls  for  not  less  than  nine  grade  crossings  of  loaded 
cars  and  forty-two  junction  switches,  each  one  of  which  becomes 
a  point  of  congestion,  and  in  addition  it  compels  the  turning  of 
all  the  cars  around  a  single  loop  of  very  small  radius.  In  order  to 
pro.idc  access  to  the  loading  and  unloading  tracks  Mr.  Poulson 
propoM  s  to  extend  the  station  building  so  as  to  include  that  por- 
tion of  the  bridge  roadway  now  occupied  by  the  trolley  tracks. 
This  will  reduce  the  width  of  the  roadway  to  8  ft.,  an  inadmissible 
figure.  If  the  roadway  is  left  of  reasonable  width,  then  the  pas- 
sageway at  the  side  of  cars  becomes  so  narrow  as  to  render  con- 
gestion absolutely  certain.  For  these  and  other  reasons,  which  it 
is  not  necessary  to  detail  at  length,  we  arc  of  The  opinion,  much 
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simultaneously,  and  to  separate  entirely  incoming  and  outgoing 
passengers,  and  to  do  all  switching  with  empty  trains.  Mr. 
Poulson's  arrangement  would  do  away  with  the  tail  tracks  and 
have  each  train  discharge  and  load  simultaneously.  This,  how- 
ever, involves  a  grade  crossing  for  all  incoming  trains  at  a  time 
when  they  are  loaded  with  passengers  A  similar  arrangement 
was  at  one  time  tried  on  the  bridge,  but  was  condemned  on  ac- 
count of  the  danger  involved  and  the  consequent  delays  to  trains, 
<hi  this  point  the  committee  says:  "It  is  the  experience  of  rail- 
road nun  that  all  crossings  of  loaded  trains  at  grade  should,  as 
far  as  possible,  be  done  away  with,  and  that  switching  by  tail 
tracks  is  much  more  expeditious  than  switching  by  the  head- 
house  arrangement  as  suggested  by  Mr.  Poulson.  For  these 
11  ;r-  .11*  we  .ire  ..t  i In  ,  > ] > m 1 1 .  th.r.  the  j > r •  - ■  - . t  arr.tiiuiv.K-iit  -h-e.i'd 
be  continued  pending  such  radical  reorganisation  of  the  train 
service  as  is  now  under  consideration  by  the  bridge  department 
and  the  railway  cmip.my  " 

The  committee  pronounced  Mr  PouNon's  plan  "a  very  in- 
genious arrangement  for  the  handling  of  the  trolley  ears,"  and 
added  that  at  first  sight  it  seemed  to  promise  great  results,  but 
it  was  finally  disapproved. 

The  present  method  of  operation  is  to  run  all  tlie  trolley  cars 
around  four  parallel  loops  at  the  west  end  of  the  bridge  terminal. 
This  produces  great  congestion,  and  also,  gr<:,t  inconvenience 
and  positive  dancer.    Mr.  Poulson's  plan  would  substitute  one 


to  our  regret,  that  Mr.  Poulson's  plan  would  not  provide  satisfac- 
tory relief." 

The  committee  continued  to  investigate  the  subject,  under 
direction  of  the  mayor,  and,  as  a  result,  formulated  a  plan  which 
it  believes  is  entirely  practicable,  and  which  it  declares  will  afford 
the  maximum  relief  to  trolley  passengers  without  an  entire  re- 
construction of  the  bridge  terminal.  This  plan  also  has  the  merit 
of  simplicity,  and  can  be  put  into  execution  at  the  minimum  oi 
cost  both  in  time  and  money 

As  will  be  seen  by  the  accompanying  diagram  :t  is  proposed  to 
con  si  met  four  more  loops  at  a  point  about  midway  between  the 
uriM  tit  loops  and  the  end  of  the  station.  By  moving  the  gal- 
leries, which  now  connect  the  mer/anine  floor  with  the  several 
stairways  leading  to  the  bridge  platforms,  to  the  space  dirccth 
beneath  the  bridge  platform,  it  is  possible  to  raise  them  so  as  to 
give  sufiieient  head-room  for  trolley  cars  to  pass  beneath  them. 
It  will  thus  not  be  necessary  to  interfere  with  the  means  of  access 
to  the  bridge  trains  above.  These  new  loops  can  be  located  as  to 
give  more  intei track  space  than  is  afforded  by  the  present  loops. 
There  are  seventeen  lines  of  trolley  cars  crossing  the  bridge, 
which,  under  the  present  arrangement,  means  more  than  four  lines 
to  each  loop.  I'nder  the  new  arrangement  there  will  br  but  two 
lines  011  each  loop,  except  on  one  loop,  where  there  will  be  three 
lines.  This  will  permit  cars  to  stand  upon  a  loop  until  the  next  sue- 
cccding  car  arri\cs,  so  that  passengers  will  always  find  a  car  ready 
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to  be  entered  or  one  about  drawing  in.  The  only  work  necessary 
to  be  done  to  carry  this  plan  into  execution  will  be  to  widen  the 
roadways  from  the  end  of  the  present  widening  to  the  curve  of 
the  roadway  at  the  east  end  of  the-  station,  and  to  move  the  gal- 
leries, as  already  described,  and  to  lay  the  track.  The  principal 
delay  will  be  in  changing  the  roadway  and  getting  the  special 
track  work  for  the  loops.  It  is  believed,  however,  that  this  work 
can  be  done  in  sixty  days  from  the  time  that  the  order  is  given. 
The  committee  estimates  that  the  improvement  can  be  completed 
at  a  cost  not  exceeding  $50,000.  This  plan,  therefore,  is  pro- 
nounced reasonable  in  cost,  and  possesses  the  additional  advan- 
tage that  it  can  be  carried  into  execution  within  the  minimum  of 
delay,  and  will  afford  the  maximum  of  facility.  In  making  this 
suggestion,  however,  the  committee  admits  that  while  these  ad- 
ditional loops  will  afford  the  greatest  relief  possible  under  present 
conditions,  in  the  reduction  of  congestion  and  decrease  of  danger 
of  accident,  the  system  will  still  possess,  in  a  minor  degree,  all  of 
the  defects  of  the  present  arrangement,  that  it  will  afford  but 
slightly  increased  carrying  capacity,  though  providing  more 
iacihties  for  entering  and  leaving  the  cars,  and  that,  therefore,  the 
improvement  must  be  considered  as  a  temporary  expedient  only. 
As  a  means  of  increasing  immediately  the  carrying  capacity  of  the 
bridge,  the  committee  suggests  that  this  could  be  effected  by  pro- 
hibiting the  use  of  the  roadway  ior  trucks  between  the  hours  of 
5  p.  m.  and  7  p.  m.,  and  says  that  while  it  is  of  course  objection- 
able in  any  way  to  limit  the  vehicular  traffic  of  the  city  of  New 
York,  the  question  to  be  considered  in  this  particular  case  is 
which  ii  the  less  important  of  the  public  services  to  be  interfered 
with — the  passenger  travel  or  truck  traffic.  Inasmuch  as  the 
bridge  is  already  sadly  overcrowded,  and  inasmuch  as  even  the 
improvement  herein  proposed  will  at  best  be  but  a  temporary 
makeshift,  the  committee  recommended  that  the  whole  question 
of  transportation  over  the  Brooklyn  Bridge  be  studied  by  those 
in  authority  and  those  whose  function  it  is  to  operate  the  railway 
so  as  to  provide  a  permanent  increase  in  facilities,  which  are  ab- 
solutely essential. 

In  conclusion  the  committee  recommends  that  whatever  plan  is 
finally  adopted  for  the  furnishing  of  facilities,  the  opportunity  will 
be  utilized  to  develop  the  approach  to  the  bridge  so  that  it  will 
Income  an  ornament  to  the  city  and  not  an  eyesore,  as  at  present, 
and  provide  a  fitting  gateway  to  the  bridge,  which  of  all  the  great 
bridges  of  the  world  carries  the  greatest  traffic. 

Bridge  Commissioner  Lindenthal,  to  whom  the  report  was  re- 
ferred by  Mayor  Low,  has  examined  the  plans  submitted  and 
approved  the  recommendations  of  the  committee.  It  was  an- 
nounced by  Mayor  Low  that  the  work  would  be  begun  imme- 
diately, and  it  is  expected  that  the  improvement  will  be  com- 
pleted before  the  first  of  the  year.  The  expense  of  the  changes 
will  be  borne  by  the  Brooklyn  Rapid  Transit  Company. 

—  

Plans  for  the  Philadelphia  Subway  Announced 


The  Philadelphia  Rapid  Transit  Company  has  made  public  the 
plans  for  the  construction  of  the  Market  Str<.  t  subway.  A  loop  will 
be  built  around  the  business  section  of  the  city,  bounded  by  Broad, 
Fifth,  Walnut  and  Arch  Streets,  and  a  two  track  subway  will  b« 
constructed  in  Market  Street,  from  the  Delaware  River  to  Fif- 
teenth and  Market  Streets,  where  the  tracks,  forming  a  loop,  will 
turn  in.  Four  tracks  will  be  continued  underground  to  Twenty- 
Second  and  Market  Streets,  at  which  point  they  will  merge,  and 
after  having  been  carried  over  the  Schuylkill  River,  by  an  elevated 
bridge,  they  will  be  continued  as  an  elevated  system  to  Sixty-Third 
and  Market  Streets. 

This  part  of  the  subway  system  will  be  the  main  artery  of  travel. 
In  the  loop  system  the  line  will  extend  in  Market  Street  from  the 
Schuylkill  River  to  City  Hall.  At  Broad  Street  the  loop  will  be 
carried  underground  to  Broad  and  Walnut,  down  Walnut  to  Fifth 
Street,  north  in  Fifth  Street  to  Arch,  west  on  Arch  to  Bread,  south 
on  Broad  to  Filbert  Street  and  thence  to  Market  Street.  In  brief, 
the  loop  will  be  a  continuous  line  from  West  Philadelphia,  around 
the  wide  area  where  most  traffic  is  now  handled. 

With  the  double  system  now  decided  on  the  idea  will  be  to  run 
over  the  loop  such  of  the  West  Philadelphia  surface  cars  as  arc  to 
be  turned  into  the  Market  Street  subway  at  Twenty-Second  and 
Market  Streets.  From  there  to  Broad  Street  there  will  be  four 
tracks  as  described.  On  the  middle  pair  will  be  operated  tfic  in- 
bound and  out-bound  three  and  five-ear  express  trains,  which  will 
run  the  whole  length  of  Market  Street. 

The  lines,  for  which  plans  are  now  announced,  will  be  built  by  the 
company  under  the  charter  of  the  Market  Street  Elevated  Passenger 
Railway  Company,  which  was  granted  a  franchise  by  the  Council 
on  April  Q,  190a.  The  ordinance  which  the  company  holds  is 
flexible  enough  to  permit  either  an  elevated  or  subway,  and  also 


authorizes  a  subway  lo  Twenty- Second  and  Market  Streets,  whence 
an  elevated  may  be  built  to  Sixty-Third  and  Market  Streets,  Ac- 
cording to  the  plans  decided  upon  the  company  authorize  the  nec- 
essary legal  steps  to  be  taken  to  carry  out  the  revised  plans,  and 
application  will  be  made  at  Harrisburg  for  the  charier  amend- 
ments required  by  the  new  route. 

 —  »«*  

A  Course  in  Street  Railway  Engineering  Practice 

It  is  announced  that  the  engineering  department  of  Lewis  In- 
stitute. Chicago,  winch  has  already  done  much  excellent  work  in 
the  way  of  practical  engineering  education,  both  by  day  and  night 
school  courses,  will  give,  in  addition  to  the  night  courses  hereto- 
fore instituted,  one  in  street  railway  practice.  Classes  begin 
Oct.  7,  to  be  held  Tuesdays  and  Fridays.  The  course  will  be  in 
charge  of  II.  M.  Wheeler,  of  the  engineering  department  of  the 
Chicago  Union  Traction  Company.  The  course  will  take 'up  track 
construction,  types  of  rails,  Winds  and  welds,  paving,  cost  of  1 
mile  of  double  track,  overhead  trolley  construction,  feeder  calcu- 
lations, costs  of  overhead  work,  rolling  stock,  motors  and  motor 
troubles,  hand,  air  and  electric  brakes,  controller  connections, 
beaters,  tests  of  cars  for  speed  and  current  consumption,  electro- 
lysis, the  power  house,  steam  and  electrical  machinery,  switch- 
boards, etc. 

 ♦♦♦  

The  Strike  at  New  Orleans 

The  strike  of  the  employees  of  the  New  Orleans  Railways  Com- 
pany, declared  Sept.  27.  was  no  nearer  a  settlement  011  Oct.  7  than 
the  day  of  its  declaration,  all  the  efforts  of  Mayor  Capdevillc,  the 
pel  ire  hoard  and  a  committee  of  merchants  to  settle  the  dispute 
by  a  compromise  having  proved  finite.  The  Mayor,  through  whose 
geod  offices  the  strike  of  April  last  was  settled,  is  thoroughly  dis- 
gusted with  the  course  pursued  by  the  strikers,  and  now  announces 
bis  determination  to  use  extreme  force  to  suppress  the  rioting  and 
establish  the  running  of  cars,  and  has  notified  Governor  Heard  of 
his  intention  to  call  for  the  aid  of  the  militia  in  pulling  down  the 
lawless  clement. 

On  Thursday,  Sept.  2.1,  the  officials  of  the  company  were  notified 
by  the  employees  that  all  former  and  existing  contracts  between 
tlicm  and  the  company  are  declared  abrogated,  the  employees  stat- 
ing that  the  Company  bad  failed  to  live  up  10  the  agreement 
entered  into  in  April  of  this  year.  With  this  notice  of  the  abroga- 
tion of  the  existing  contracts  was  presented  an  entirely  new  tariff* 
o'  wages  and  time  and  schedule  of  work.  Among  the  demands  of 
the  nun  were  that  ten  consecutive  hours  shall  constitute  a  day  s 
work  ;  that  all  runs  under  five  hours  shall  tic  considered  extra  runs; 
that  wages  of  motormen  and  conductors  shall  be  25  cents  an  hour; 
that  when  men  arc  laid  off  to  look  up  evidence,  or  settlement  of 
ca»es,  they  shall  !>c  paid  at  the  rate  of  salary;  that  any  man  taken 
off  for  any  cause  and  prowng  his  innocence,  shall  be  paid  for  loss 
of  time;  that  no  employees  be  discharged  on  account  of  their  con- 
nection with  the  Street  Railway  Employees"  Association:  that  em- 
ployees shall  be  free  to  join  any  association  they  may  see  fit;  that 
the  company  meet  and  treat  with  a  committee  of  Division  104  of 
the  Amalgamated  Association  of  Street  Railway  Employees,  com- 
posed of  employees  of  the  company;  and  that  head  pitmen  shall 
receive  $So  a  month;  pitmen,  $70  I  month;  pitmen's  helpers  and 
dopcrs,  $00  a  month;  car  washers.  $50  a  month,  ami  curve  oilers. 
$50  a  month.  The  company  was  asked  to  answer  by  3  p.  m.  on 
Saturday.  Sept.  27. 

To  these  demands  of  its  employees  for  a  new  arrangement  of 
wages  and  a  new  contract  for  service  the  company  replied  on  Fri- 
day, Sept.  26.  In  this  reply  the  claim  was  made  that  the  men  are 
already  bound  for  one  year  by  the  agreement  of  April  t.  This 
contract  or  agreement  the  company  claimed  to  be  still  binding, 
maintaining  that  under  it  the  employees  have  no  right  to  ask  for  a 
new  schedule  of  wages  and  hours  of  labor.  To  the  several  charges 
made  by  the  employees  that  the  former  agreement  had  been  vio- 
lated by  the  company,  specific  answer  and  denial  were  made.  The 
company,  always  ready  lo  discuss,  fairly  and  fully,  all  grievances 
hiought  forward  relative  to  the  contract  of  April  I,  demanded  that 
the  old  contract  be  adhered  to  until  violations  were  proved,  and 
that  the  men  return  to  work  pending  an  investigation  of  the 
grievances. 

Tim  firm  stand  of  the  company  had  some  effect,  for  on  Thursday, 
Oct.  2.  the  nun  modified  their  demands.  They  agreed  to  return  to 
work  on  the  basis  of  the  new  demands  eight  hours  and  25  cenls 
an  hour — then  submit  all  other  grievances  to  arbitration,  stating 
that  if  arbitration  failed  to  prove  violation  of  the  existing  contract 
they  would  serve  out  the  April  Contract.  Of  course  it  was  out 
ot  the  question  for  the  company  to  allow  the  men  to  resume  work 
under  these  condition*. 
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PROCEEDINGS  OF  THE  A.  S.  R.  A.  CONVENTION 


President  Vrecland  called  the  convention  to  order  at  ll  :IS  A.  M. 
and  introduced  the  Hon.  William  C.  Maybury,  Mayor  of  Detroit, 
who  delivered  an  address  of  welcome,  in  which  he  said: 

MAYOR  MAYBUKY'S  AUDRF.SS 

Mr.  President,  Ladies  and  Gentlemen.— ¥««  gmd  president  has 
said  lh.it  I  have  consented  to  deliver  a  few  words  of  welcome  to 
you  upon  your  visit  to  this  goi.nl  old  cily;  but  1  beg  this  privilege 
of  changing  that  word,  consent,  by  saying  that  I  have  craved  Ihe 
privilege  of  welcoming  you  to  this  cily.  To  say  welcome,  to  ladies 
;md  gentlemen  like  you,  is  not  a  mailer  of  consent,  it  is  a  privilege 
I  have  been  waiting  for  several  months  for  this  privilege,  and  1 
am  glad  that  the  lime  has  come  when  I  ean  avail  myself  of  it. 

You  Occupy  a  very  close  place  in  the  relations  which  bear  upon 
the  comfort  and  convenience  and  well-being  of  our  people.  Wc 
have  here  a  city  that  is  so  laid  oul  as  to  be  peculiarly  adapted  to 
street  railway  service.  Here  wc  have  a  converging  of  all  hues  from 
the  suburbs  into  one  center,  practically,  and  that  also  is  the  plan 
of  the  city  itself;  for  it  was  laid  out  about  a  century  ago,  afler 
the  plan  of  the  city  of  Washington;  in  iact,  the  plan  was  brougnt 
here,  and,  as  far  as  it  could  be  made  applicable  lo  the  new  city 
oi  Detroit,  you  have  a  reproduction  of  the  capital  itself.  If  you  will 
lake  the  city  hall  as  the  capitol,  the  radiating  streets  and  avenues 
arc  identically  the  same  as  in  Washington;  but  the  persons  who 
laid  out  the  city,  the  territorial  governor  and  judges,  had  little 
knowledge  of  what  Detroit  was  to  be.  Perhaps,  I  ought  not  to  say 
that,  as  they  gave  us  a  good  cily.  yet,  they  laid  out  the  city  with 
the  streets  radiating  for  a  distance  much  less  than  a  mile  from  the 
center,  and  from  that  point  the  plan  is  discontinued.  Now,  I  >ay 
that  you  come  dOM  to  the  well-being  of  our  people,  and  in  the  city 
of  Detroit  the  conditions  arc  most  favorable  for  the  prosecution 
of  your  particular  business.  Our  avenues  are  wide ;  our  people  ride 
in  the  cars,  and  they  want  to  get  the  best  conveniences  in  the  matter 
of  transportation  that  are  possible,  and  we  believe  we  have  them. 
We  are  after  the  best  and  do  not  want  anything  short  of  the  best 
Not  alone  that,  but  we  have  no  hills  to  contend  with.  Aside  from 
the  slight  rise  from  the  river,  which  is  scarcely  to  be  considered. 
Detroit  is  practically  almost  flat,  just  rising  enough  towards  the 
North  lo  give  fair  drainage ;  but  in  every  other  way  I  think  the 
conditions  in  Detroit  are  peculiarly  favorable  to  the  successful 
operation  of  a  street  railway.  1  desire  to  say,  in  spite  of  the 
modesty  of  our  railroad  management  in  Detroit,  that  wc  arc  proud 
of  the  splendid  operation  of  our  street  railway,  of  the  cleanliness 
oi  our  cars,  the  gentlemanly  conduct  of  those  in  charge,  and 
everything  that  goes  to  make  the  operation  of  a  street  railroad  sub 
stantially  successful  and  complete. 

My  dear  friend?,  the  notable  thought  that  comes  to  us  in  a  con- 
vention like  this  is  the  fact  that  ihe  world  is  growing  so  catholic 
and  so  broad.  V'ou  may  say  the  men  upstairs  who  have  inventions 
and  apparatus  to  display  are  here  for  commercial  reasons,  I  grant 
you  that  the  inventor  is  worthy  of  a  proper  return  for  his  genius, 
as  the  laborer  is  worthy  of  his  hire;  but  in  the  broadest  sense  those 
exhibiting  appliances  that  are  meant  to  make  the  operation  of  the 
cars  safer  and  more  rapid  and  to  insure  greater  comfort  and  cleanli- 
ness in  them  are  inspired  by  other  reasons  These  men  give  these 
things  to  you  ami  to  the  world,  actuated  not  alone  by  commercial 
considerations,  but  in  order  that  the  cult  which  you  arc  connected 
with  shall  lie  a  great  success.  jy,,r  it  is  a  grand  thing  to  siand  up  in 
the  race  of  men. as  some  individuals  do, like  mountain  peaks  that  are 
themselves  aUive  Ihe  ranges  about  them:  and  it  is  a  pleasure  for 
most  of  us  to  belong  to  something  in  this  world,  some  organiza- 
tion or  association,  that  we  are  proud  to  say,  for  example,  "I  belong 
to  the  cult  of  railway  operators,  the  men  who  supply  the  railway 
appliances  and  the  railway  systems  in  the  great  cities  of  this 
country."  You  are  proud  to  say  that  you  belong  to  such  an  organ- 
ization; you  are  proud  of  it  because  the  connection  with  such  an 
organization  is  one  which  places  honor  on  any  man;  and  a  measure 
of  any  man's  usefulness  in  this  world  is  not  what  he  can  do  for 
himself  alone,  for  the  meanest  man  you  can  think  of  is  the  nun 
who  has  some  secret  that  belongs  to  the  world,  and  yet  tries  10 
hide  it. 

These  conventions  arc  significant  of  ihr  age  in  which  we  live,  and 
the  world  will  not  !x*  poorer,  but  richer,  because,  once  discovered, 
inventions  arc  committed  to  the  children  of  nun  for  (heir  good  and 
go  on  for  all  time.  The  world  will  continue  to  be  enriched  as  long 
as  the  children  of  men  dwell  upon  its  surface. 

Coming  with  such  thoughts  and  pnrt«osc.  why  are  you  not 
welcome  to  Detroit?  We  have  not  a  very  abundant  supply  of  coal, 
but  possibly  after  the  convention  of  to-morrow,  we  may  have  a 
good  deal  more.    I  believe  many  of  these  things  arc  as  we  think 


they  are.  Just  imagine  that  it  is  warm.  It  is  not  October;  it  is 
July;  and  reach  out,  wrap  yourself  with  a  blanket  of  the  hospitality 
oi  these  good  people  ol  our  city,  and  you  cannot  be  cold,  coal  or  no 

ci  >al. 

President  Vreeland  -  Mr.  Mayor,  on  behalf  of  the  officers  and 
numbers  of  the  American  Street  Railway  Association.  I  tender  to 
sou  our  hearty  thanks  for  your  very  cordial  address  of  wdcemu 
We  represent  a  body  of  practical,  hard-working  men;  our  industr; 
has  more  to  do  with  the  comforts  and  conveniences  of  the  daily 
lives  of  the  seventy  millions  of  people  of  the  l.'nitcd  States  than 
is  represented  in  any  other  industry.  Wc  have  to  carry'  this  8'"' 
mass  of  people  safely  over  city  streets  to  the  suburban  areas ;  to  the 
home  and  the  school ;  and  we  are  most  important  factors  in  the 
si  cial  and  business  life  of  every  community  in  the  country.  The 
stores,  the  manufacturing  industries,  in  fact,  all  of  the  daily  life  of 
the  cily  is  dependent  upon  the  regular  and  orderly  conduct  of  our 
business ;  and  if  our  system  is  interrupted  it  means  inconvenience 
and  loss  to  every  city. 

On  bclialf  of  the  executive  committee  and  the  officers  of  the 
association  I  desire  to  express  our  thanks  for  the  large  and  repre- 
sentative attendance  wc  have  this  morning  on  the  opening  of  die 
convention.  This  is  certainly  a  larger  attendance  at  our  first  day's 
meeting  than  I  have  ever  seen  in  the  many  conventions  I  have  at- 
tended. It  devolves  upon  the  president  each  year  to  deliver  what  is 
known  as  the  "President's  Address,"  and  for  the  first  time  in  speak- 
ing to  a  liody  of  railroad  men  I  am  going  to  read  an  address.  There 
arc  some  points  connected  with  it  that  are  rather  novel  in  connection 
with  the  work  of  a  street  railway  association,  and  I  want  to  be  care- 
ful in  what  I  say. 

President  Vreeland  then  read  the  following  address: 

PRESIDENT  VREELANDS  ADDRESS 
It  is  e>  ccedingly  appropriate  that  the  twenty-first  annual  meet- 
ing of  the  American  Street  Railway  Association  should  be  held  in 
the  bcautiiul  city  of  Detroit,  for,  while  the  city  street  railways  of 
the  country  have  not  been  idle  during  the  last  year,  the  greatest 
development  in  electric  railway  work  since  our  last  convention, 
and  in  fact  for  several  years,  has  been  in  the  direction  of 
inlerurban  electric  railways,  and  in  this  class  of  road  Detroit  rail- 
way enterprise  has  always  been  prominently  identified.  Radiating 
from  this  city  can  be  found  some  of  the  largest  and  most  modern 
oi  intcrurban  railways,  and  Detroit  ranks  with  Cleveland,  Indian- 
apolis, Cincinnati  and  Dayton  as  the  important  centers  in  this 
country  oi  the  mterurb.in  railway  industry.  It  is  connected  by 
hiRh-speed  electric  railways  with  Port  Huron  on  the  north  ami 
Toledo  and  Cleveland  on  the  south  and  east,  while  the  lines  to 
the  west  extend  with  only  a  slight  break  as  far  as  the  eastern 
shore  of  Lake  Michigan,  and  will  probably  before  long  find  en- 
trance into  Chicago. 

The  intcrurban  railways  have  long  since  passed  the  stage  when 
they  could  be  considered  simply  as  suburban  extensions  of  city 
lines.  They  arc  doing  a  through  business,  which  is  constantly 
growing,  and  the  later  and  more  ambitious  examples  of  roads  of 
this  clafs  are  built  with  a  track  construction  inferior  ir<  no  respect 
to  the  best  practice  of  the  steam  railroad  companies.  They  oper- 
ate usui'ly  for  the  greatest  part  of  their  distance  over  private 
rights  oi  way,  and  attain  speeds  which  enable  them  to  compete 
successfully  with  their  sleam  railroad  rivals  for  nearly  every  class 
of  traffic  except  long-distance  passenger  and  freight  business.  This 
extension  of  the  elec;ric  railway  has  introduced  new  problems 
of  discussion,  such  as  fares,  transportation  of  freight,  etc  ,  into 
the  opening  department,  as  well  as  the  exercise  of  the  most  ad- 
vanced electrical  engineering  methods,  not  only  in  the  transmis- 
sion of  the  power  at  high  voltage  necessary  to  operate  the  cars, 
but  in  the  car  equipment  as  well.  Up  to  the  present,  direct  cur- 
rent has  been  used  on  the  trolley  wire  or  third  rail,  but  if  the 
experiment*  with  single -phase  motors,  which  it  is  announced  are 
soon  to  be  tried,  prove  successful,  the  possibility  of  the  direct 
application  of  alternating  current  to  railway  work  will  remove 
some  of  the  inconveniences  which  now  exist  in  the  present  system. 

I  will  not  take  the  time  of  the  convention  to  give  the  statistics 
showing  ihe  advances  n\ide  in  street  railroading  during  the  last 
year.  Some  of  them  will  be  brought  out  in  the  papers  to  be  read, 
and  statistics  on  the  subject  are  published  in  the  technical  press 
from  tin  e  to  time.  It  is  interesting  in  passing  to  note,  however, 
that  ele\<n  years  ago  there  were  about  1800  miles  of  electric  rail- 
ways in  the  country,  while  to-day  there  are  between  24.000  miles 
and  3&M0  miles,  and  that  against  an  investment  eleven  years 
ago  in  sireet  railways  of  about  $75,000,000,  the  total  capital  in- 
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vested  to-day  1*  in  the  neighborhood  01  two  billion  dollars.  These 
figures  show  that  llie  lime  has  conic  when  we  should  no  longer 
■  1     ■<:/<_■  (or  our  existence,  but  should  take  a  stand  individ 
ually  and  as  an  association  for  the  protection  of  our  rights  as  a 
corporation. 

It  it  a  venerable  saying  that  corporations  have  no  ttrtlla,  and. 
pcrhap..  the  credit  that  has  attached  to  this  aphorism  iccounts  for 
the  evident  belief  01  the  public  that  they  have  no  feelings.  We 
are  her:  as  members  and  manages  of  a  clan  oi  corporation* 
which  is  more  intimately  related  than  any  other  to  the  comfort, 
convenience  and  success  of  the  people  who  live  in  cities  and 
towns.  Upon  the  orderU  operation  of  a  street  railroad  depends 
substantially  everything  else  that  woes  on  in  •  thickly  settled 
commun-ty.  It  is  true  that  what  we  are  operating  i-  1  valuable 
privilege  granted  by  the  publi,-.  but  tt*  value  depends  chief!)  upon 
the  511  tn.  iency  with  which  the  pub  ic  is  s  red.  and  ihe  public  w  1 
moved  ID  grant  it  solely  from  considerations  of  its  own  comfort 
and  interest.  The  contract  between  the  public  and  the  street  rail- 
roads, therefore,  is  a  contract  of  partnership  and  the  interest  01 
the  partners  is  identical.  What  llie  public  want*  is  the  best  pos- 
sible service,  and  only  hj  giving  the  best  possible  service  can  wc 
obtain  the  largest  possible  returns  for  our  money. 

And  jet.  despite  this  ilose  association  of  interest,  it  is  the  ex- 
perience of  all  of  us  that  there  is  scarcely  any  limit  to  the  imposi- 
tions which  the  public  wil1  permit,  and  ratlin  cheerfully  pi  nun,  to 
he  laid  rron  street  railway  corporations.  Legislatures  and  boards 
of  aldermen  seem  to  regard  street  railroads  as  iair  game  to  be 
bit  al  as  often  and  as  viciously  as  anybody  chooses,  and  the  public 
newspapers,  so  far  from  taking  into  account  the  service  we  are 
KUdcriilfl  and  protecting  us  against  the  schemes  of  demagogues, 
are  rather  inclined  to  regard  injuries  so  inflicted  with  amused  in- 
difference, if  not  with  positive  favor. 

In  every  other  form  in  which  properly  manifests  itself,  except 
in  shares  of  corporate  slock,  it  has  well  defined  rights  and  val- 
uablc  privileges.  One  thousand  dollars  invested  in  bank  notes  or 
government  bonds,  or  iven  in  real  estate  mortgages,  are  sur- 
rounded with  legal  safeguards  to  maintain  llieir  value,  and  if  the 
hand  of  the  despoiler  tor  one  moment  seems  10  menace  them 
everybody  begins  to  talk  about  the  sacred  rights  of  property.  That 
U  just  as  it  should  be.  But  money  lent  to  the  government  al  a 
comfortable  rate  of  inteiest  is  no  more  directly  employed  upon 
the  public  business  than  tha»  which  is  represented  by  the  stock  of 
a  street  railroad,  and  it  is  no  answer  to  the  claim  that  it  ought 
to  have  fair  treatment,  that  it  ought  not  to  be  the  object  of  special 
prejudice  and  attack,  to  say  that  it  is  particularly  valuable  rli 
value  is  strictly  measured  by  the  public  service  it  renders.  The 
contract,  of  which  our  charters  and  certificates  of  incorporation 
are  the  witnesses,  authorizes  us,  a*  the  universal  law  of  business 
authorizes  every  one,  so  to  employ  our  abilities  and  resources  as 
lo  obtain  from  them  the  greatest  possible  result  to  ourselves,  and 
if,  in  recent  years,  street  railroad  shares  have  been  especially  good 
income  earners,  it  is  beccausc  the  street  railroad  companies  are 
meeting  the  public  ends  ior  which  they  were  organized,  because 
they  have  studied  and  facilitated  the  public  interests  and  needs, 
because  they  have  put  tin  ttisclvi  s  in  advance  of  the  development  of 
the  cities  and  towns  the)  run  through,  because  at  vast  expense 
they  have  introduced  new  methods,  new  machinery,  swifter,  more 
ircc|ucn:  and  improved  accommodations,  and  it  has  never  been 
laid  down  by  the  courts  that  a  contract  could  be  broken  and  new 
condition?  imposed  because  either  of  the  parlies  to  it  had  done 
better  than  was  anticipated,  and  certainly  not  because  both  had 
And  yet  the  contracts  between  the  public  and  the  street  railroad 
companies  are  being  continually  infringed  upon  by  the  imposition 
of  new  taxes  and  new  requirements,  and  it  has  come  to  he  con- 
sidered almost  an  impertinence  for  a  corporation  so  injured  to 
offer  eve  r  so  mild  a  prod  st. 

In  the  theory  of  the  law  a  corporation  is  an  individual,  but  ap- 
parently only  for  the  purpose  of  enabling  it  to  be  got  at  It  hat  ;;ll 
the  obligrtions  of  individuals,  but  of  their  rights  lew  The  politi- 
cians of  all  parties  talk  themselves  ht  arse  with  eloquent  protesta- 
tions of  their  love  of  individual  liberty  and  individual  rights,  and 
50  well  have  their  laws  justified  these  pretensions  that  no  man  in 
this  country  is  so  idle,  so  worthless,  so  ber.fi  by  Ins  own  acts  of 
character,  property  or  position  but  that  if  he  contrives  to  keep 
out  of  prison  he  has  a  vote  and  the  opportunity  of  making  his 
equal  influence  ielt  in  the  determination  of  public  questions  Bui 
a  corporation,  even  such  a  corporal  10:.  a<  is  organized  to  serve  the 
public  convenience,  may  neither  vote  nor  in  any  other  way  par- 
ticipate in  making  the  laws  by  which  it  must  be  bound.  The 
proposition  before  the  public  on  which  an  election  is  to  be  held 
and  a  policy  defined  for  future  legislation,  may  he  one  which 
vitally  concerns  the  interests,  even  the  life,  of  a  corporation,  but 
if  it  were  lo  undertake  to  express  its  views  irom  a  public  platform 
or  to  inflnence  the  votes  even  of  those  persons  who  derive  their 


means  of  livelihood  from  its  operations,  the  very  foundations  of 
social  order  would  seem  to  be  attacked.  It  must  stand  by  on  such 
occasions  in  submissive  silence.  It  must  affect  an  attitude  of  in- 
difference,  and  if  it  docs  not  actually  proclaim  lo  its  employees 
their  title  to  vote  as  they  please  it  becomes  at  once  the  object  of 
suspicion  and  prejudice. 

Uais  have  been  (ought  and  governments  formed  to  vindicate 
the  principle  that  there  shall  be  no  taxation  without  representa- 
tion, but  if  a  corporation  should  ask  to  be  represented  in  a  public 
body  that  had  the  power  of  taxation  and  was  proposing  to  exer- 
cise it  upon  corporations,  its  action  would  lie  observed  with  in- 
dignation and  amazement.  Even  in  the  courts  its  standing  is 
prejudiced,  and  before  a  jury  sworn  to  render  an  impartial  verdict 
upon  the  facts,  its  first  and  constant  care  is  to  remove  from  ihe 
niiinls  of  the  jurymen  a  frankly  admitted  antagonism. 

It  It  not  remarkable  that  in  this  situation  the  law  should  dis- 
criminate against  corporations.  The  failure  lo  assert  rights  when 
they  are  threatened  is  always  taken  as  a  confession  that  they  do 
not  exist,  and  encroachment  follows  encroachment  with  ruthless 
certainty.  Timid  counsels  have  so  far  prevailed  among  the  street 
railroad  companies  in  the  adjustment  of  their  affairs  with  the 
public  that  in  many  States  there  is  a  gross  discrimination  in  the 
taxing  laws  against  such  corporations.  When  by  Federal  legisla- 
tion it  was  proposed  to  tax  the  incomes  of  individuals,  although  a 
limit  was  placed  which  protected  the  poorer  classes,  public  protest 
made  it>elf  fell  >o  powerfully  that  the  Supreme  Court  of  the  United 
States,  after  holding  that  an  income  lax  was  lawful,  proceeded  to 
reverse  itself  and  to  find  constitutional  objections  that  absolutely 
killed  the  income  lax  law.  Ami  yet  an  income  lax  ujion  the  earn- 
ings of  corporations  is  found  upon  the  statute  books  of  many  of 

•  nr  American  commonwealths,  and  corporation*  with  which  a  Staie 
has  made  definite  contracts  fixing  and  limiting  the  obligations  on 
eithel  side  are  required,  notwithstanding  these  contracts,  to  pay 
other  and  additional  taxes  upon  their  gross  earnings. 

When  money  is  invested  in  a  public  franchise  u|khi  terms  and 
toiidiiions  expressed  in  a  charier  or  a  certificate  of  incorporation 
under  a  genera!  act,  the  shareholders  have  a  moral,  and  it  ought 
to  K-  a  legal,  right  to  understand  that  what  they  are  lo  pay  and 
to  do  in  making  their  franchise  effectual  is  nothing  more  than  or 
different  from  the  conditions  of  which  they  had  notice  and  to 
which  they  agreed.  The  rule  that  there  can  be  no  impairment  of 
the  obligations  of  a  contract  is  to  be  found  in  the  fundanHiil.il 
law  of  the  United  States  and  of  every  State,  and  in  omtrovcrsics 
between  individuals  no  constitutional  guarantee  is  more  carefully 
protected  by  the  courts.  And  in  a  contract  between  the  State  and 
a  corporation  there  is  no  trouble  about  holding  the  corporation.  If 
it  violates  its  contracts,  or  if  it  does  not  give  the  promised  service 

•  r  duly  make  the  promised  payments,  the  Allorncy-Gencral  is  au- 
thorized lo  in -.1  nine  proceedings  for  its  dissolution.  Hut  the  rule 
of  performance  does  not  work  both  ways.  It  appears  to  bind  only 
the  corporation.  The  State  can  pass  new  laws  imposing  new  con- 
ditions and  the  corporation  will  have  its  pains  for  its  protest. 

I  look  forward  to  the  day  when  the  shareholders  in  street  rail- 
way corporations  will  stand  up  for  their  riiihts  as  shareholders  in 
the  same  sturdy  spirit  which  they  would  at  once  bring  to  the 
defense  of  thcif  rights  as  individuals.  The  great  street  railway 
pioperties  of  this  country,  and  even  the  little  ones,  are  no  longer 
in  the  hands  of  a  few  rich  men.  They  are  distributed  in  hundreds 
ol  thousands  of  shares  ranging  in  par  value  from  five  dollars  to  a 
hundred  dollars  among  a  countless  body  of  the  people.  The  heads 
of  these  properties  are  no  longer  in  any  material  degree  the  r 
owners.  They  are.  and  are  coining  more  and  more  to  be,  simply  the 
salaried  employees  of  a  great  numlwr  of  shareholders,  They  con- 
duct the  business  of  these  properties  as  a  trust,  and  they  have 
m  thing  to  do  with  the  stock  market.  Their  one  concern  is  to  earn 
a  dividend  for  their  shareholders  and  pay  il  where  il  belongs. 
Every  shareholder  is  as  much  interested  to  protect  the  property 
against  unjust  discriminations  in  the  laws  and  lo  protect  its  reputa- 
tion as  a  business  organization  as  arc  any  of  us  who  arc  placed 
for  the  lime  being  in  charge  of  the  properly.  It  is  no  less  their 
duty  than  il  is  ours  to  insist  that  public  officials  shall  treat  these 
coriwralioiis  equitably  and  honestly. 

It  will  not  Ik-  denied  that  inasmuch  as  our  opportunity  to  earn 
money  proceed*  out  of  a  public  privilege  we  should  pay  to  the 
public  a  fair  return  for  what  wc  get,  Hut  what  we  give  in  the 
way  of  service  and  what  il  costs  us  to  give  it  are  elements  just 
as  much  entitled  10  consideration  in  the  making  of  the  contract  as 
any  other:  and  when  the  contract  is  once  made  it  ought  to  be  as 
little  subject  to  repudiation  or  change  as  any  other  contract.  The 
fi.uhfnl  discharge  of  our  obligations  requires  a  continually  in- 
ci easing  investment,  the  constant  incurring  of  new  risks  It  i> 
not  enough  that  we  shall  meet  the  demand  as  it  exists  from  day  to 
day:  it  is  necessary  that  we  should  anticipate  it.  And  if  the 
piofits  upon  our  investment  prove  in  the  end  to  lie  considerable. 
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that  it  the  reward  to  which  intelligent  foresight,  courage  and  go  »l 
management  are  always  entitled.  The  spirit  thai  seeks  to  confiscate 
anybody's  legitimate  earnings  is  unfair  and  reprehensible,  and 
honest-minded  men  should  be  strong  to  oppose  it. 

This  association  has  served  an  honorable  and  useful  purpose 
i'or  twenty-one  years,  but  the  time  may  be  at  hand  when  the  scope 
of  its  usefulness  can  he  materially  increased.  1  have  alread) 
|<>inted  out  the  injustice  which  is  done  corporations  by  IIMMMfj 
publics  and  the  need  h>r  public  cnlightennu'iit,  not  only  on  the  equity 
of  their  cause,  hut  also  on  the  ser\icc  which  they  arc  rendering 
1  tic  public.  There  is  one  other  point  to  which,  however,  I  would 
like  to  direct  your  alien  lion,  and  that  is  in  connection  with  the 
bioader  field  of  electric  railroading  which  this  country  will  cer- 
tainly see  during  the  nest  decade. 

I  have  already  referred  to  the  immense  mileage  of  interurban 
electric  railways  which  has  been  built  during  the  last  few  years, 
especially  in  she  Middle  West.  Many  of  thisc  roads  arc  hauling 
freight,  and  it  is  a  matter  of  great  importance,  not  only  to  lhe.se 
roads  themselves,  but  to  the  cities  and  towns  which  they  serve,  that 
the  facilities  which  they  should  enjoy  a>  regards  the  interchange 
of  freight  with  ihe  steam  railroads  should  be  as  free  as  those 
between  the  steam  railroads  themselves.  The  first  point  requisite 
to  this  end  is  to  have  convenient  connections  with  the  neigli- 
1k, ring  steam  railroads,  mi  that  the  freight  cars  can  be  passed 
from  one  to  the  other.  The  right  of  the  electric  company  to 
demand  this  has  only  recently  been  decided  in  New  York  Slate  in  a 
case  which  was  contested  between  the  Hudson  Valley  Railway 
Company  and  the  Boston  &  Maine  Railroad  Company,  in  which 
the  Court  of  Appeals  reversed  the  decision  of  the  Appellate  Divi- 
sion and  rightly  decided  that  an  intersection  and  connection  of 
the  electric  road  and  the  strain,  road  should  he  nude  in  the  inter- 
ests of  the  local  shippers.  This  right  should  be  of  great  ad- 
vantage to  the  electric  railroad  company,  but  the  full  bene-tit  to  the 
local  shippers  will  not  be  derived  until  the  full  privileges  of  an 
interchange  of  freight  cars  between  the  two  systems  shall  be  as 
universally  recognized  as  they  now  are  between  steam  railroads, 
so  that  freight  can  originate  on  either  the  steam  or  electric  road. 
Heretofore  in  many  cases,  the  steam  railroad  companies  have  shown 
.111  unwillingness  to  interchange  freight  with  the  competing  elec- 
tric roads,  on  the  plea  that  the  iatter  were  not  responsible  in  the 
same  degree  as  the  steam  railroads,  and  by  this  means  con- 
siderable freight  transportation  has  been  diverted  from  the  electric 
railroad. 

The  points  just  mentioned  indicate  the  broader  problems  which 
arc  being  forced  upon  the  electric  railway  interests  of  Ihe 
country,  through  the  large  increase  in  intcrurban  electric  railway 
companies,  which  naturally  look  to  this  association  as  the  ex- 
ponent of  their  interests.  This  is  only  natural  because  while 
these  lines  do  not  operate  upon  the  streets,  the  electrical  equip- 
ment problems  connected  therewith,  as  well  as  many  of 
Ihe  other  questions  which  arise  in  connection  with  their  operation 
arc  the  same  as  those  which  interest  "street  railway"  managers 
piopcr.  And  while  it  may  appear  inadvisable  to  change  the  name 
of  the  American  Street  Railway  Association  to  accord  with  the 
broader  field  of  electric  railroading  in  which  many  of  its  members 
are  engaged,  it  should  l-c  understrnNl  that  the  association  is  not 
merely  a  siieit  railway  organization,  but  its  scope  covers  the  entire 
field  of  electric  railway  transportation.  More  than  this,  it  may  seem 
desirable  to  welcome  the  participation  nf  all  companies  engaged 
iii  electric  railway  transportation,  for  the  reason  that  there  is  no 
organization  in  the  country  which  has  accomplished  so  much,  or  at 
it'  annual  convention*  and  exhibitions  can  afford  anywhere  near  the 
si-.me  opportunity  for  instruction  10  those  interested  in  electric 
liansporlation  in  its  different  phases.  Heretofore  no  manager  rr 
engineer  of  a  trunk  line  company  which  is  contemplating  or  has 
installed  a  system  of  electric  traction  could  join  this  association 
except  a*  a  representative  of  some  street  railway  company;  but  in 
view  of  (he  inletest  which  is  being  taken  in  electric  railway  equip 
incnt  by  Mime  of  the  large  trunk  line  interests  and  the  undeniable 
future  which  electric  power  will  liaxc  for  siirh  transportation,  cspc- 
c-ally  for  terminal  and  suburban  work,  the  question  will  arise  in  the 
near  future,  if  it  has  not  already  done  so,  whether  the  benefits  which 
this  association  can  confer  are  available  for  companies  which  arc 
IM  now  eligible  to  membership. 

I  will  not  attempt  to  suggest  an  answer  to  litis  question,  hut  all 
signs  indicate  that  it  will  be  an  important  one  during  the  next  few 
years,  if  it  is  not  so  already. 


Upon  motion  of  Col.  Hi  ft  a  vote  of  thanks  was  tendered  Presi- 
dent Vrceland,  and  it  was  ordered  that  the  address  lie  spread  upon 
the  minute*,  and  that  the  secretary  1*  instructed  lo  have  it  printed 
for  distribution. 

President  Vrceland. — Gentlemen,  I  thank  you  f«r  n,a,  expression. 
Those  of  roti  who  are  connected  with  electric  railroads  in  the 


1. astern  section  of  the  country  have  heard  expression  of  such 
sentiments  from  me  a  number  of  times  I  felt  that  it  was  a  duiy 
1  owed  to  the  street  railway  interests  of  the  United  States  to  take 
a  stand  Ml  this  question,  as  I  did  in  the  Last  a  few  mouths  ago. 
Ihe  problem  we  have  confronting  us,  as  I  have  indicated  in  the  ad- 
dress, is  not  the  problem  that  confronted  the  managers  of  str-.-et 
railroads  tin  years  ago.  The  man  who  ran  street  railroads  at 
that  time  usually  owned  a  large  part  of  the  capital  stock  and  dic- 
tated the  policy  with  a  hand  on  the  pocket  book.  'I  he  policies 
of  the  street  railroads  of  to-day  are  dictated  by  men  who  arc 
technically  and  scientifically  educated  in  the  methods  of  manage- 
ment and  control  and  operation  of  these  large  corporations.  The 
character  of  the 'service  which  is  rendered  to  the  public  throughout 
the  country,  the  development  going  on  in  the  hands  of  men  who 
h.m  in  thing  to  il  with  tl.i  s.ti.ute  ..J  '|Ui  '  1  tt  ■  connected  with 
the  property,  is  what  has  brought  the  electric  railroad  properties  up 
tr  their  present  state.  The  electric  railroad  system  has  no  history 
back  of  it.  '1  he  man  who  works  in  this  field  is  a  pioneer,  whether 
hi'  i*  tm  operating  manager,  or  the  electrical  engineer  or  niechan- 
ical  engineer.  All  experience  in  connection  with  this  work  must 
be  obtained  by  hard  work,  and  the  hard  knocks  that  come  from  the 
actual  operation  of  these  properties.  That  electric  railroading 
Ins  advanced  to  the  stage  in  the  world's  transportation  that  it 
represents  to-day,  particularly  in  the  United  States  and  Canada, 
1.  an  evidence  of  how  hard  we  have  worked  and  how  well  directed 
our  efforts  have  been,  and  how  ably  we  have  been  supported  by 
ihe  great  electrical  and  mechanical  equipment  companies  in  this 
country.  They  have  spared  110  expense  and  no  pains  in  the  de- 
velopments which  have  had  lo  do  with  the  success  of  our  industry, 
and  it  is  but  fair  to  them  to  say  in  this  cemvention  that  they  have 
had  just  as  much  lo  do  with  placing  the  electric  railway  on  the 
high  pinnacle  of  advancement  it  occupies  to-day  as  any  distinctly 
e  pirating  or  mechanical  men  in  the  country. 

The  next  order  of  business  is  the  report  of  the  executive  com- 
mittee 

EXECfTIVE  COMMITTEE'S  REPORT 
The  secretary  read  the  report,  which  consisted,  as  in  past  years, 
of  the  minutes  of  the  several  meetings  held  during  the  year,  in- 
cluding the  provision]  made  for  the  annual  convention  and  exhibi- 
tion. On  motion  the  report  was  received  and  filed. 

President  Vrceland .— Wc  will  now  hear  the  report  of  the  secre- 
tary and  treasurer. 

REPORT  OF  SECRETARY  AMD  TREASURER 
The  secretary  read  his  annual  report,  which  contained  the  follow- 
ing statement  of  the  affairs  of  the  association: 

Cash  in  bank  October  I.  loot  $10,12808 

Receipts  m  October  1,  190*. 

Annual  dues   $4,675.00 

Rent  of  space  exhibit  hall,  t.joi   1.848  50 

Re-nt  of  space  exhibit  hall.  1002   1,660.50 

Interest  on  deposits    185.85  8J7885 

$18,507.5.1 

Expenses  lo  Octolicr  I,  1902 

Printing  and  stationery   $1,807  27 

Postage    26430 

Salaries    1.500  00 

Miscellaneous  expense   -   5000 

Executive  committee,  1002   64745 

Twentieth  annual  convention,  loot   J..14'" 

Twenty-first  annual  convention,  1002   54841 

Committee  on  standards    .Ill  "6 

$8,550.50 

Cash  in  bank  October  t,  1902   0.0480.1      $18,507  5,1 

NEW  MUMPERS 

The  following  companies  acquired  membership  at  and  since  (lie 
last  meeting 

Allooiia,  Pa.,  Altoona  \-  l.ogan  Valley  Electric  Railway  Company. 

Ashtabula.  Ohio.,  Pennsylvania  &  Ohio  Railway  Company. 

Atlanta,  (la  ,  Atlanta  Rapid  Transit  Company. 

Atlanta,  Oa..  Georgia  Railway  &  Electric  Company. 

Austin.  Texas,  Austin  Electric  Railway  Company. 

Belleville,  III.  St.  I-oiiis  &  Illinois  Suburban  Railway  Company 

Boston,  Mass.,  Boston  &  Northern  Street  Railway  Company. 

Boston,  Mass,  *  'lil  Colony  Street  Railway  Company. 

Canton,  Ohio,  Canton-Akron  Railway  Company. 

Cleveland.  Ohio,  (."li  ve-land  &  Eastern  Railway  Company 

Cleveland.  Ohio,  Lake  Shore  Electric  Company. 

Columbus,  Ga.,  Columbus  Railroad  Company. 

Denison.  Texas,  DrnJson  .\  Sherman  Railway  Company 

El  Paso.  T<  gas.  El  Paso  EU'Ctric  Railway  Company. 
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Exeter,  N.  H.,  Exeter,  Hampton  4  Amcsbury  Street  Railway 
Company. 

Florence,  Col ,  Florence  Electric  Street  Railway  Company. 

Hancock,  Mich.,  Houghton  County  Stin  t  Railway  Company. 

Holland,  Mich.,  Grand  Rapids,  Holland  &  Lake  Michigan  Rapid 
Railway  Company. 

Jacksonville,  Pla.,  Jacksonville  Street  Railroad  Company, 

Kenosha.  Wis.,  Kenosha  Street  Railway 

I.tttle  Rock,  Ark.,  Little  Rock  Traction  &  Electric  1 

Maynard,  Mass.,  Concord,  Maynard  &  Hudson  Railway  Com- 
pany. 

New  Orleans,  La.,  New  Orleans  Railways  Company. 

New  York.  N.  Y  .  New  York  it  l'ort  Chester  Railroad  Company. 

Oneida,  N.  Y.,  Oneida  Railway  Company. 

Pittsburgh.  Pa.,  Pittsburgh,  McKccsport  &  Connellsvillc  R.nl- 
road  Company. 

Plymouth,  Mass.,  Brockton  &-  Plymouth  Street  Railway  C0111- 
pany. 

Pottsvillc,  Pa-,  Pottsvillc  I'nion  Traction  Company. 
Providence,  R.  I.,  Providence  &  Damclson  Railway  Company. 
Richmond,  Va.,  Richmond  Passenger  &  Power  Company. 
Richmond,  Va.,  Virginia  Passenger  &•  Power  Company. 
San  Antonio,  Texas,  San  Antonio  Traction  Company. 
Savannah,  Ga.,  Savannah  Electric  Company. 
Utica,  N.  Y.,  L'tica  &  Mohawk  Valley  Railroad  Company. 
Wheeling,  VV.  Va.,  Wheeling  &  Elm  Grove  Railroad  Company. 

MF.MUKKS  WITHDRAWN 
Atlanta,  Ga.,  Atlanta  Railway  &  Power  Company. 
Atlanta,  Ga.,  Atlanta  Rapid  Transit  Company. 
Bridgeport,  Conn.,  Bridgeport  Traction  Company. 
Brockton,  Mass.,  Brockton  Slrcet  Railway  Company. 
Brookfield,  Mass.,  Warren,  Brookficld  &  Spencer  Street  Railway 
Company. 

Detroit,  Mich.,  Detroit,  Rochester,  Romeo  &  Ijke  Orion  Railway 
Company. 

Detroit,  Mich.,  Detroit  &  Pontile  Railway  Company. 
Fall  River.  Mass..  Globe  Street  Railway  Company. 
Highwood.  III,.  Chicago  &  Milwaukee  Electric  Railway  Company. 
Kansas  City,  Mo,  East  Side  Electric  Railway  Company. 
Lowell,  Mass.,  Lowell,  I-awrcncc  &  Haverhill  Street  Railway 
Company. 

Lynn,  Mass.,  Lynn  &  Boston  Railroad  C  ompany. 
Meridian.  Miss.,  Meridian  Light  St  Railway  Company. 
Mobile,  Ala..  Mobile  Street  Railroad  Company. 
New  Haven,  Conn.,  Winchester  Avenue  Railroad  Company. 
New  Orleans,  La.,  New  Orleans  it  Carrollton  Railroad,  Light 
&  Power  Company. 

New  Orleans,  La.,  New  Orleans  City  Railway  Company. 
Pittsburgh,  Pa.,  Monongahela  Street  Railway  Company. 
Port  Huron,  Mich.,  City  Electric  Railway  Company. 

MEMBERSHIP  according  to  STATES 
Arkansas    I  Kansas    3 


IWawarc    I 


Tennessee    3 

Virginia    3 

Wisconsin    3 

Georgia    4 


Louisiana    I 

Maryland    I 

New  Hampshire   I 

Nebraska    t    inwa    4 

Oregon    I  Connecticut    5 

I'tah    t   Indiana    5 

South  Carolina   I   Missouri    5 

Alabama   2  Texas    7 

Florida    2  Michigan    tj 

Kentucky    2  New  Jersey    9 

Montana    2  Massachusetts    12 

Mississippi    2  New  York    17 

Minnesota    - 

Maine    2 

Rhode  Island    2 

Washington   2 

West  Virginia    2 

District  of  Columbia   2 

California    3 

Colorado   3      Total    191 

RECAPITULATION  OK  MEMBERSHIP 

October  I.  toot    179 

New  memUrs  since  last  meeting 


Illinois 

Otoe    10 

Pennsylvania    22 

Mexico    1 

Porto  Rico    1 

  5 


Withdrawn 
Suspended  . 
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Mr.  Bean,  St.  Joseph.  Mich.— I  move  that  the  report  be  received 
and  placed  on  the  minutes. 
The  motion  was  carried 


President  Vrecland  read  letters  oi  regret  because  of  inability  to 
attend  the  convention  from  Hon.  H.  C.  Payne,  Milwaukee;  Rob- 
ert McCullough,  Chicago,  and  Charles  S.  Sargeant,  Boston. 

E.  C.  Foster,  of  Boston,  presented  the  report  of  the  committee 
on  memorials,  in  which  minutes  were  made  of  the  demise  of  the 
following  named  gentlemen:  Walter  V.  Crouch,  New  Orleans. 
La.;  Dell  H.  Goodrich,  Omaha;  J.  Bannister  Hall.  Baltimore;  C. 
C.  Howell.  Knoxville.  and  Witificld  Scott  Stottcn,  Colorado 
Springs, 


President  Vrceland  -  The  first  technical  paper  is  on  the  subject 
of  the  "Registration  of  Transfers,"  by  C.  1).  Meiieely.  This  is  an 
important  subject  to  the  members  oi  this  association,  as  evidenced 
by  the  many  letters  I  have  received  within  the  last  year  asking 
about  our  practice  in  New  York  regarding  transfers  and  the 
opinion  oi  the  management  of  the  company  on  this  question. 

In  the  absence  of  the  author,  II.  A.  Robinson,  of  New  York, 
read  tin-  paper,  which  is  printed  in  full  elsewhere  in  this  issue. 

Mr  Root,  New  York. — I  agree  with  Mr.  Meneely  partly  when 
he  says  that  the  non  registration  of  the  transfer  docs  not  elimi- 
nate entirely  the  cash  v  alue,  but  that  the  non-registration  of  trans- 
fers docs  eliminate  this  value  to  as  great  an  extent  as  is  possible: 
in  other  words,  there  still  remains  the  possibility  of  the  conductors 
giving  away  tickets  to  other  conductors  or  to  their  friends,  which 
still  remains  if  you  register  the  transfers.  Eliminating  that  point, 
it  seems  to  me  the  only  thing  to  be  decided  in  the  question  of  this 
registration  or  non  registration  is  whether  the  cash  value  given 
a  transfer  by  its  registration  balances  the  possibility  oi  the  diffi- 
culty which  the  secret  service  men  have  in  detecting  the  non- 
registration of  transfers  It  has  been  our  experience  in  New  York, 
which  is  contrary,  apparently,  to  that  which  Mr.  Meneely  has  had 
in  Brooklyn,  that  the  non  registration  of  transfers  does  not  make 
the  conductors  steal  the  cz.sU  fares — it  has  not  that  tendency,  and, 
on  the  other  band,  it  docs  not  in  any  way  confuse  our  secret  ser- 
vice men.  'This  is  perhaps  peculiar  to  New  York  on  account  of  the 
great  number  of  short  riders.  With  us  our  secret  service  men 
pay  absolutely  110  attention  to  whether  the  number  of  passengers 
on  the  car  corresponds  with  the  number  of  passengers  indicated 
on  the  register,  for  the  reason  that  a  car  starting  at  any  terminal 
of  the  road  may  take  on  ten  passengers,  five  of  whom  will  get  off 
within  a  half-mile.  This  is  more  common  in  New  York  on  ac- 
count of  the  great  number  of  short  riders  than  in  any  other  city 
in  the  country,  probably,  and  (or  this  reason  more  than  any  other 
we  are  very  emphatic  in  our  opinion  that  the  non-registration  of 
transfers  is  the  best  ior  our  system;  but  personally  I  am  of  the 
Opinion  that  for  intcrurban  and  suburban  roads,  where  they  carry 
passengers  for  long  distances  and  have  few  riders  and  check  to  a 
large  extent  the  honesty  of  their  conductors  through  a  comparison 
of  the  number  of  passengers  in  the  car  with  the  number  registered, 
the  registration  of  transfers  may  be  advisable. 

Mr.  Harrington,  Camden,  N.  J  — We  had  been  operating  for 
some  years  without  registering  our  transfers,  and  last  summer  we 
had  reason  to  believe  there  might  be  some  trouble  in  connection 
with  it.  We  started  to  register  the  transfers  last  .summer  and  did 
it  for  three  months.  Our  secret  service  department  showed  such 
a  wholesale  trading  in  transfers  that  we  stopped  it. 

II.  M.  Sloan,  Chicago— It  seems  to  me  if  transfers  arc  to  be 
registered  at  alt  it  should  be  done  by  a  double  register.  My  com- 
pany was  one  of  the  first  to  put  in  the  double  register,  and  I  was 
anxious  about  the  outcome.  I  thought  the  conductors  might 
register  the  cash  fares  on  the  transfer  register,  and  the  inspectors 
were  given  particular  instructions  to  watch  that  point,  which  they 
could  easily  do  on  our  road  at  the  transfer  points.  I  found  to  my 
astonishment  that  there  was  very  little  of  it. 

Mr.  Connette.  Syracuse,  N.  Y. — The  conductors  of  the  Sy  racuse 
Rapid  Transit  Railway  Company  are  required  to  register  transfer 
tickets  It  occurs  to  me  that  a  non-registration  of  the  transfer 
ticktt  only  eliminates  the  value  of  the  ticket  to  the  conductor.  It 
does  not  prevent  the  conductor  from  giving  away  transfer  tickets 
to  people  along  the  road  or  to  agents  at  the  points  where  they 
may  lie  sold  at  a  reduced  price.  The  registration  of  transfers,  of 
course,  gives  them  the  same  value  as  a  5-ccnt  (are,  and  we  use,  as 
a  rule,  a  single  register.  The  advantage  in  registering  the  trans- 
fers, as  we  have  discovered,  was  that  if  there  was  any  peculation 
on  the  part  of  the  conductors  it  occurred  to  a  great  extent  when 
the  cars  were  crowded,  and  even  when  inspectors  were  on  the 
cars  it  was  a  very  difficult  job  for  them  to  delect  whether  the 
passenger  paid  his  -are  with  a  transfer  or  with  coin.  The  trading 
oi  transfers  can,  to  a  large  extent,  be  detected  without  very  much 
expense  by  proper  clerical  help.  If  there  is  any  wholesale  trading 
between  the  conductors,  the  conductors  are  bound  to  maintain 
the  sequence  of  time  in  which  the  tickets  are  issued,  and  from 
time  to  time  we  check  the  transfer  tickets  that  arc  turned  in  with 
a  virw  to  seeing  whether  or  not  the  time  limit  on  the  tickets  is 
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punched  with  regard  to  the  sequence  of  time;  then,  if  there  is  any 
trading  between  conductors,  they  must  observe  the  sequence  of 
time  in  which  the  tickets  arc  issued,  otherwise  they  can  be  de- 
tected when  the  tickets  arc  checked  up. 

Mr.  Bcggs,  Milwaukee. — I  thoroughly  believe  in  giving  to  the 
transfer  and  every  other  evidence  of  a  right  to  ride  on  the  cars 
all  the  value  that  is  given  to  a  nickel  paid  on  the  car.  Under  our 
sy>tem  the  transfers  are  deposited  in  boxes  at  the  terminals  of  the 
hues  every  trip.  The  conductor  docs  not  keep  them  until  the  end 
of  the  day,  but  they  arc  placed  in  envelopes  and  dropped  at  the 
terminal  points.  He  likewise  does  not  keep  his  pad  ol  transfers, 
but  turns  it  over  to  the  man  who  takes  his  run  when  he  exchanges 
car*.  It  transfers  are  to  be  registered.  I  believe  it  should  be  done 
upon  a  double  register,  that  does  not  necessarily  mean  two  regis- 
ters in  a  car,  but  a  double  dial.  In  our  own  practice,  some  four 
years  ago  we  adopted  a  double  register,  which  showed  the  num- 
ber of  passengers  carried  on  any  particular  trip  on  one  disk.  We 
have,  after  four  years'  experience,  arranged  lor  an  exchange  of 
icgisters  which  will  show  the  two  classes  of  fares  gathered  on 
each  trip  as  well  as  the  two  totals.  It  is  surprising  to  what  extent 
the  public  note*  the  character  of  fare  as  indicated  on  the  dial. 
We  have  some  fifty  transfer  points  on  our  system— fifty  points  at 
which  transfers  are  given  and  to  which  they  are  given-  -conse- 
quently 1  do  not  believe  it  would  be  possible  for  any  inspector  to 
detect  whether  a  passenger,  particularly  at  the  crowded  hours,  had 
paid  his  fare  with  a  transicr  or  whether  he  had  used  one  of  the 
various  types  of  tickets  we  have.  As  Mr.  Kooi  said,  the  system 
in  New  York  is  peculiar  because  of  the  large  number  of  short- 
tiding  passengers,  and  the  small  amount,  I  presume,  of  anything 
but  nickel  fares.  Our  system,  controlling  all  oi  the  intcrurban 
lines  centering  in  the  city  of  Milwaukee,  has  ten  or  twelve  possible 
commutation  rate  points,  the  tickets  oi  which  are  given  on  our 
city  lines  to  carry  the  passenger  out  into  the  suburbs,  the  tickets 
bring  sold  to  represent  the  commutation  rate.  InMcad  of  two 
straight  fares  of  5  cents  each,  we  may  have  a  combination  fare  of 
cents,  the  passenger  getting  a  transier  beyond  the  first  fare 
point,  consequently  on  one  of  the  disks  transier  tickets  and  3-cent 
fares  arc  shown  by  a  light -colored  disk  and  the  5-ccnt  fare  is  repre- 
sented by  a  red  flag.  In  this  way  the  public  i»  to  a  certain  extent 
a  detective  as  to  whether  the  conductor  is  ringing  up  the  class  of 
iare  which  has  been  paid.  To  our  trainmen  the  transfer  has  all 
the  value  of  a  cash  fare,  and  is  treated  as  such.  They  never  know 
when  a  particular  line  may  be  checked  up.  as  the  work  may  be 
oone  either  in  regular  order,  or,  if  there  is  some  suspicion,  mes 
sengers  may  bring  in  the  transfers  at  various  times  during  the 
day.  I  am  thoroughly  convinced  in  my  own  practice,  for  the  or- 
dinary road,  outside  oi  cities  like  New  York,  that  it  is  necessary 
to  give  to  the  transfer  the  same  value  that  attaches  to  a  cash  iare 
oi  a  regular  5-cciit  :iekct  sold  by  many  roads. 

Mr.  Tarkington.  Council  Bluffs,  la— We  have  ako  registered 
transfers.  We  cannot  understand  why  any  one  should  ride  and 
present  something  for  his  fare  which  the  conductor  is  not  required 
to  ring  up.  We  require  every  passenger  who  crosses  the  bridge 
from  Iowa  into  Nebraska  over  the  Missouri  River  to  pay  10  cents. 
Ii  he  has  paid  5  cents  on  the  local  line  and  is  given  a  transier  we 
want  the  conductor  to  ring  up  that  transfer.  If  the  passenger  has 
a  commutation  book  which  entitles  him  to  a  ride  for  5  cents  we 
want  the  conductor  to  ring  twice  for  that  5  cents  if  the  passenger 
crosses  the  budge.  It  the  passenger  has  a  ticket  to  a  summer  re- 
sort that  costs  ^5  cents  we  require  the  conductor  to  ring  twice  lor 
the  coupon  which  carries  the  passenger  over  the  bridge,  or  vice 
versa.  We  arc  thoroughly  convinced  that  it  is  to  our  interest  to 
have  the  COWdUCtOfl  ting  up  for  every  class  of  ticket  which  they 
accept.  We  have  put  in  a  double  register,  and  our  experience 
has  been  that  the  passengers  I  Ik  111  sel  vet  take  an  interest  in  no- 
ticing what  eUlf  of  fare  the  conductor  rings  up.  As  the  bells  of 
the  register  have  different  tones,  the  men  who  do  the  checking 
are  enabled  to  tell  by  the  tone  of  the  bell  what  class  oi  fare  is  rung. 

Mr.  Connettc— I  would  inquire  ii  the  transfer  has  the  same 
value  as  a  5-cetit  piece  what  adsantagc  there  is  in  ringing  them  up 
on  separate  registers  or  double  registers;  and  even  if  the  passen- 
gers do  know  that  a  conductor  m  ikes  a  mistake  and  rings  a  trans- 
fer for  a  5-cetit  fare,  or  vice  versa,  w  hat  is  the  difference? 

Mr.  Sloan  —The  line  of  demarcation  as  to  whether  it  is  better 
to  register  a  transfer  or  not  is  so  line  that  it  is  oitentimes  only  a 
matter  of  opinion:  but  my  conclusion,  after  having  put  the  system 
in  and  used  it  tor  four  or  five  years  is  that  the  transfer  is  regis- 
tered very  accurately  and  that  a  conductor  very  seldom  collects 
a  nickel  and  rings  up  a  transfer.  I  watch  the  matter  very  closely. 
Sometimes  conductors  believe  that  the  passenger  is  watching  him. 
A  register  is  a  monitor.  If  the  conductor  supposed  that  nobody 
but  an  inspector  was  watching  a  register  the  peculations  would 
be  very  much  increased. 

Colonel  Heft,  Mcriden—  We  arc  using  now  on  our  system  a 


duplex  transfer  which  is  printed  in  pads  of  too,  numbered  con- 
secutively, and  these  pads  are  charged  to  a  conductor  when  he 
goes  out  on  hi*  run.  He  is  required  to  punch  the  transfer.  tear 
off  the  duplex,  return  the  original  in  his  envelope  and  pass  the 
other  to  the  passenger,  punching  in  the  time  limit.  When  the  pas- 
senger board-,  the  car  to  which  he  is  transferred  the  conductor  of 
that  car  is  required  to  punch  the  time  that  he  received  the  trans- 
fer, We  have  been  unable  to  find  more  than  one  way  by  which 
the  conductor  could  successfully  beat  tins  transfer  ticket  and  that 
would  be  at  a  transfer  point  where  he  had  an  understanding  with 
the  meeting  conductor,  who  would  punch  up  about  the  number 
of  transfers  he  thinks  the  conductor  would  sell  tor  cash  fares  on 
the  other  car.  That  is  risky  business,  became  the  spotter  on  the 
car  would  detect  it  very  quickly. 
The  meeting  then  adjourned  until  3:15  p.  m. 

AFTERNOON  SESSION 

['resident  Vrceland  read  a  letter  from  Walton  H.  Holmes  and 
.:  telegram  from  John  M.  Roach,  expressing  regret  at  their 
inability  to  attend  the  meetings,  and  announced  that  the  paper  on 
the  -Steam  Turbine"  had  been  laid  over  until  Friday,  at  the  re- 
qtirst  of  the  writter  and  two  or  three  gentlemen  who  desired  to 
discuss  it,  but  could  not  possibly  be  in  attendance  the  first  day. 

President  Vrceland— The  next  regular  paper  will  be  presented 
by  Mr.  Root,  of  New  York  city,  entitled  "The  Street  Railway 
Mutual  Benefit  Association."  You  all  have  copies  of  it.  I  will 
ask  Mr.  Root,  in  a  general  way,  to  present  some  of  his  points 
without  reading  the  whole  paper,  and  then  we  will  take  it  up  for 
discussion. 

Mr.  Root  gave  a  synopsis  of  the  paper,  which  is  presented  in  full 
e  -t where  in  this  issue. 

Mr.  Connettc. — 'lhc  Mutual  Benefit  Association  of  the  Syracuse 
Rapid  Transit  Company  was  organized  in  1898.  The  admission 
fee  is  $t.  The  monthly  dues  arc  50  cents.  The  joining  .i  the 
association  is  entirely  voluntary  on  the  part  oi  the  employee. 
rh<  association  has  paid  out  in  thi  last  in  0  years,  acc  irding  to  the 
financial  statement,  in  sick  claims,  $1,045.50;  in  death  claims, 
(bOO,  making  a  total  oi  SJ.545  50-  Upon  Sept.  I  of  this  year  the  as- 
sociation had  to  its  credit  $05*17,  $500  of  which  was  invested  so 
that  it  was  getting  an  interest  return.  They  also  have  as  a  special 
fund,  as  a  contingent  fund,  for  the  purchase  of  such  things  as  they 
may  need  to  make  their  rooms  more  pleasant  and  agreeable. 
$.540  48  which  they  have  secured  by  holding  entertainments  from 
time  to  time.  They  have  rooms  equipped  with  pool  and  card  tables, 
and  reading  rooms,  with  all  the  weekly  and  daily  periodicals, 
where  the  men  can  meet  at  times  when  they  are  not  on  duty  and 
enjoy  themselves.  The  association  is  entirely  controlled  by  the 
employees,  the  board  of  trustees  being  composed  of  members  of 
various  departments  of  the  system.  Membership  is  limited  to  the 
employees  and  the  heads  of  the  departments  and  the  officers  of 
the  company.  Wc  have  a  meeting  once  a  month,  including  the- 
employees,  the  heads  oi  departments  and  the  officers  of  the  com- 
pany. Wc  not  only  discuss  matters  pertaining  to  the  Mutual 
Benefit  Association  but  irom  time  to  time  wc  take  up  subjects  ol 
interest  to  the  railway  company,  such  as  accidents,  for  instance. 

We  bring  out  what  is  in  the  minds  of  the  employees  them- 
selves. You  will  find,  or  at  least  wc  have  found,  that  this  benefit 
association  does  not  wholly  result  in  the  discussion  of  the  sick 
and  the  afflicted  and  the  bereaved  families  of  the  employees;  but 
it  results  in  a  friendly  relationship  between  the  employees,  the 
subordinate  officers  and  the  management  of  the  company;  and 
by  reason  of  that  close  relationship,  which  is  brought  about  by  the 
intermingling  at  the  meetings  oi  this  association,  we  learn  to 
know  each  other  better.  We  learn  to  feel  an  interest  in  each 
other  s  welfare,  in  the  management  oi  the  property;  and  it  has 
been  impressed  upon  the  employees  that  the  success  of  the  com- 
pany does  not  depend  entirely  upon  the  management,  but  that 
every  employee  imparts  his  share  to  the  success  of  the  enterprise. 
It  has  been  a  means  of  bringing  about  a  co-operative  feeling  be- 
tween the  management  and  its  employees,  and  we  feel  that  the 
mutual  benefit  association,  so  far  as  our  company  is  concerned,  is 
a  great  success,  The  fees  are  deducted  each  month  by  the  auditor 
of  the  company  when  the  men  are  paid  off,  and  the  amount  is 
turned  over  to  the  treasurer  of  the  association  and  deposited  to 
its  credit  by  him.  All  checks  that  arc  payable  for  sick  and  death 
benefits  have  to  he  approved  by  the  general  manager  of  the  com- 
pany before  the  checks  can  be  paid  by  the  bank,  so  that  there  is 
no  possible  way  for  any  defalcation  or  for  any  diversion  of  the 
funds  of  the  association.  The  board  of  trustees,  which  is  com- 
piled id"  the  employees  of  the  company,  are  allowed  a  half  day 
each  month  to  assemble  in  the  association  rooms  to  discuss 
matters  in  connection  with  the  management  of  this  association, 
and  to  arrange  for  its  monthly  meetings.  The  secretary,  who  is 
one  of  the  conductors  on  the  road,  is  allowed  two  days  each 
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month,  on  pay,  (or  (he  purpose  of  arranging  his  books  and 
making  up  his  checks  to  ray  death  anil  sick  benefit*  Altogether 
we  (eel  that  the  Mutual  Benefit  /sseciation  of  the  Syracuse  Rapid 
Kailway  Transit  Company  is  a  success  from  every  standpoint. 

Mr.  Haggcrty,  Michigan  Traction  Company. — I  would  like  to 
ask  whether  in  case  an  employee  is  a  member  of  the  association 
and  leaves  the  company's  service,  he  loses  his  membership? 

Mr.  Root  —A!  soon  as  a  man  severs  his  connection  with  the 
company  he  severs  his  connection  with  the  association. 

Mr.  Haggcrty  -  Does  he  get  any  return  tor  the  money  he  has 
paid  in? 

Mr.  Root  -No,  sir. 

President  Vrccland— The  qucsti..u  asked  by  Mr  Haggerly  is 
a  question  that  has  been  asked  very  frequently.  The  Pennsylva- 
nia Railroad  Company,  which  you  know  by  their  relief  system, 
handles  over  $.too.ouo  a  year,  put  every  case  in  a  question  and 
answer  form  ami  their  proposition  is  that  it  is  exactly  the  same 
as  if  you  buy  a  traveler's  insurance  policy  for  25  cents  to  protect 
you  twenty-font  hOWt,  and  you  get  thtt  twenty-four  hours'  pro- 
tection. They  have  done  their  duty  and  you  get  your  return  for 
your  money.  The  Pennsylvania  has  always  conducted  its  system 
that  way.  and  it  has  been  WStatntd  in  the  law  It  is  among 
the  oldest  and  largest  associations  in  the  I'nited  Slates 

Mr.  Beggs,  Milwaukee — I  would  like  to  ask  Mr  Root  what 
policy  the  Metropolitan  Company  pursues  as  to  the  rare  of  the 
funds  of  this  pension  expenditure,  which  naturally  will  grow 
greater  as  time  goes  on.  I  would  like  to  a>k.  as  a  matter  ot 
finance,  whether  the  Metropolitan  Company  has  made  an  appro- 
priation to  its  pension  fund  the  revenue  from  which  will  meet 
these  pension  demands  as  they  accrue.  Or  whether  it  has  made 
.in  annual  charge  against  operation.  I  a-k  this  because  1  am 
my  sell  interested  at  the  present  time  in  formulating  the  rules  of  a 
similar  pension  fund.  I  would  like  furthermore  to  know  what  the 
experience  Of  Mr.  Root  is  with  the  Metropolitan  Company,  and 
likewise  Mr.  Connette,  of  Syracuse,  as  to  men  laying  off  a  day 
or  $0  in  order  to  obtain  sick  benefits  Many  years  ago  I  gave  a 
gTcat  deal  of  time  to  a  number  of  beneficial  organisations  in  the 
Slate  of  Pennsylvania,  among  which  was  the  Odd  Fellows  and 
Knights  of  Pythias  and  kindred  organizations.  I  believe  they 
would  have  been  wrecked  ultimately  had  it  not  been  for  the  princi 
pal  adopted  by  us  about  twenty  years  ago  whereby  a  man  had  to 
be  incapacitated  from  work  a  certain  length  of  time  before  the 
weekly  sick  benefits  began  to  accrue  to  him.  I  was  wondering 
whether  in  these  organizations  any  experience  of  that  kind  hart 
l«cn  encountered:  whether  thtre  were,  as  there  are  in  nearly  every 
body  of  men,  a  certain  number  who  feel  they  must  get  square 
v.ith  the  organizations  to  which  they  are  paying  funds;  whether 
or  not  it  has  shown  any  tendency  to  have  men  lay  off  a  day  or  so 
each  month  or  at  periodical  times,  in  order  to  know  that  they  had 
a  certain  amount  which  they  would  receive  anyhow  I  would  like, 
furthermore,  to  ask  what  is  the  rule  when  a  man  is  injured  in  the 
company's  service  We.  in  our  organization,  usually  take  those 
cases  and  deal  with  each  individually  ft  incapacitated  by  itnury 
in  the  proper  performance  of  the  company's  service,  we  usually 
make  the  employee  an  allowance  of  his  wages. 

Mr.  Root — The  directors  of  the  Metropolitan  Company  have 
authorized  the  officials  to  go  as  far  as  $50,000  to  pay  this  pension 
allowance.  There  is  a  provision  in  the  regulations  themselves 
which  permits  the  board  of  trustees  at  any  time  when  they  con- 
sider the  payments  under  this  system  excessive,  to  make  a  revision 
of  the  ratio  of  payments,  so  that  they  are  not  bound  by  anything 
they  do  to-day  a  year  (torn  now.  In  fact,  when  they  consider  it 
to  be  excessive  they  can  revise  the  ratio  at  which  the  employees 
who  retire  under  this  pension  system  are  paid. 

Mr.  Beggs— You  have  struck  just  the  point  I  wanted  to  get 
at.  Aren't  you  running  them  somewhat  Upon  the  plan  of  a  great 
number  of  these  assessment  associations  that  have  been  formed 
throughout  the  I'nited  States  in  the  last  two  year*?  In  the  early 
stages  they  were  well  able  to  meet  the  accounts  payable,  but  as  the 
number  of  members  increase,  as  they  will  twenty-five  years  from 
now,  and  an  effort  is  made  to  reduce  the  amount  that  you  have 
paid  to  employees  before  that  lime,  will  that  not  be  a  source  of 
dissatisfaction  and  a  feeling  of  injustice,  that  if  they  had  been  able 
to  retire  a  few  years  earlier  they  would  have  received  40  per  cent, 
whereas  yon  may  be  compelled  to  reduce  the  amount  that  they 
will  receive  to  .10  per  cent  or  some  other  per  cent,  or  something 
much  lower  than  their  fellows  receive?  That  likewise  raises  the 
point,  in  my  mind,  whether  it  would  not  be  well  Jo  exact  from 
them,  let  the  amount  be  very  small  but  some  amount,  to  be  paid 
into  this  permanent  pension  fund  to  be  invested,  the  revenue  from 
which  would  provide  a  guarantee  for  the  payment  of  these 
r.mounts  in  the  years  after  your  men  have  grown  old  in  your  ser- 
vice. That  has  been  the  complaint  against  many  organizations 
that  have  been  attempted  in  this  country  with  very  good  intentions 


but  which  were  found  to  be  impossible  to  carry  along.  I  raised 
this  warning  twenty  years  ago  in  orders  where  we  were  com- 
pelled to  increase  the  amount  exacted  from  members.  I  am 
ll-rowing  out  a  number  of  suggestions,  and  some  I  would  not  have 
thought  oi  myself,  without  Mr.  Root's  suggestion,  because  I  take 
it  there  are  a  great  numbrr  of  companies  throughout  the  country 
that  are  feeling  the  results  that  were  felt  by  these  companies.  It 
seems  important  that  before  it  goes  too  far  it  should  be  well  con- 
sidered. There  should  be  rules  standardized  to  govern  the  em- 
ployees and  to  standardize  these  beneficiaries  of  the  companies 
for  the  benefit  oi  their  employees. 

Mr.  Root  —I  do  not  consider  that  the  danger  of  overrunning 
the  allowance  is  apt  to  arise,  because  I  believe  if  employees  get  to 
that  condition  where  the  payments  shall  be  greater  than  the 
amount  that  we  have  now  appropriated  the  benefits  the  company 
has  received  through  length  oi  service  will  be  proportionately 
greater,  and  that  the  company  can  in  that  tt mc  proportion  fairly- 
pay  them  at  the  same  rate  as  they  do  now.  That  was  merely  put 
in  as  precaution,  because  this  thing  has  not  been  worked  out.  We 
are.  1  think,  the  pioneers  in  the  street  railway  world  We  have  got  a 
good  deal  of  precedent  from  Germany  and  England,  where  they 
have  done  a  great  deal  oi  this  pension  work,  and  they  have  found 
there  that  where  the  superannuated  body  contributed  themselves, 
it  has  not  been  as  satisfactory  as  where  the  government  has  taken 
the  thing  entirely  in  its  own  charge.  This  is  a  matter,  however, 
which  only  time  can  work  out.  We  have  not  the  experience,  but 
we  are  going  into  it  now  and  making  such  regulations  as  we  deem 
proper.  When  these  things  arise  ten  or  fifteen  or  twenty  years 
from  now.  as  Mr.  Beggs  suggests,  we  will  have  to  work  it  out 
then.  Regarding  the  suggestion  about  the  men  attempting  to 
defraud  this  association  through  laying  off  when  they  are  not 
sick,  our  regulations  provide  that  any  employee  may  receive  $90 
in  one  year,  that  is  at  the  rate  of  a  dollar  a  day.  but  his  benefits 
do  not  begin  until  he  has  been  sick  for  seven  days,  unless  he  is 
injured  in  the  service  of  the  company.  If  in  the  service  of  the 
company  it  begins  from  the  day  on  which  he  was  injured.  There 
can  be  very  little  question  about  a  man  when  he  is  injured  in  the 
service  of  the  company.  The  association's  physician  is,  of  course, 
very  reliable,  and  upon  his  judgment  we  place  entire  confidence. 
There  is  no  one  who  receives  any  benefits  from  the  association 
unless  he  makes  a  prompt  application  to  the  secretary  and  is  ex- 
amined by  the  association's  physician.  Even  if  a  member  elect* 
to  have  his  own  physician  he  is  not  paid  any  benefits  from  the 
association  until  the  association's  physician  himself  makes  an 
examination  and  reports  to  the  secretary  that  he  is  entitled  to  this 
benefit  for  which  he  has  made  a  claim. 

Mr.  Beggs. — I  do  not  think  the  seven-day  clause  appears  in 
your  paper. 

Mr.  Root.— No;  I  do  not  think  it  is. 

Mr.  Connette.- -As  far  as  our  association  is  concerned,  the  by- 
laws specifically  state  that  the  benefits  do  not  commence  until  a 
member  has  been  disabled  for  seven  days  Furthermore,  the 
association  employs  its  own  physician,  and  when  a  member  is  sick 
that  physician  must  wait  upon  the  member,  and  the  association 
pays  the  doctor  bill. 

Mr.  Tarkington,  Council  Bluffs —The  laws  of  the  State  of  Iowa 
are  very  stringent  in  regard  to  assessment  insurance  companies. 
An  organization  has  been  formed  in  Iowa  along  the  line  sug- 
gested by  Mr.  Beggs.  Those  assessment  companies  which  have 
a  very  rapid  growth  and  have  no  reserve  fund  are  now  confronted 
with  a  possibility  of  a  great  deal  of  trouble  by  not  having  any- 
thing to  pay  claims  with.  The  new  company  provides  a  reserve 
Fund  from  the  beginning.  If  you  join  at  the  age  of  twenty-five, 
and  die  at  the  age  of  34,  your  expectancy  of  life  would  be  based 
upon  the  tables  of  the  old  line  insurance  companies  and  the  estate 
would  be  required  to  pay  the  assessments  to  the  limit  of  your 
expectancy  which,  perhaps,  might  be  fifty-five  years;  so  that  out 
of  the  amount  of  money  which  the  estate  would  receive  the  com- 
pany would  deduct  the  amount  of  the  assessment  from  thirty-four 
to  fiity-five  years,  and  lay  it  aside  as  a  reserve  fund,  the  accumula- 
tion of  which,  it  is  believed,  will  take  care  of  this. 

Mr.  Root —Mr.  President,  I  intended  to  say  that  the  board  of 
directors  authorized  the  officials  to  expend  $50,000  in  any  one  year 
in  payment  of  these  allowances,  and  that  will  be  considered  as  an 
Operating  charge  and  will  be  charged  up  just  as  if  these  men  were 
working  in  their  regular  duties 

Colonel  Heft. — I  understand  that  it  docs  not  become  a  charge 
against  the  operating  expenses  of  the  corporation  until  such 
time  as  you  arc  required  to  make  payment. 

Mr.  Root  —That  is  correct. 

THE  ST.  LOL'IS  EXPOSITION 
Mr  Lang,  of  Toledo,  offered  the  following  resolution: 
"Whereas,  The  American  Street  Railway  Association,  in  con- 
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vention  assembled,  has  learned  with  much  gratification  oi  the 
extensive  plans  that  have  been  made  by  the  Louisiana  Purchase 
Exposition  'or  the  proper  presentation  at  the  exposition  oi  the 
American  street  railway  interests. 

"Resolved,  That  ibis  association  extends  to  the  Transportation 
and  Electricity  Departments  of  this  international  exposition  as- 
surances of  its  hearty  interest  in  the  work  they  have  undertaken, 
and  its  hope  that  the  plans  will  be  brought  to  a  full  realization." 

The  resolution  was  adopted. 

Mr.  Lang  also  asked  that  the  convention  give  five  or  ten  min- 
utes to  Professor  Goldsborough  to  speak  upon  llie  work  oi  the 
exposition.    The  invitation  was  extended,  and  Professor  Golds 
brrough  delivered  a  brief  address,  describing  the  aims  of  the  ex- 
position and  asking  the  co  operation  of  the  members. 

President  Vreeland. — Mr,  Parker  has  prepared  a  paper  on  the 
"Transportation  of  Light  Express  and  Parcel  Delivery."  which 
In  will  outline.    (The  paper  is  presented  m  full  elsewhere.) 

Mr.  Parker  said  the  paper  which  he  had  prepared  was  really  a 
digest  of  the  conditions  existing  in  Detroit,  ami  hi-  explained  the 
salient  features  of  his  contribution. 

Mr.  Omncttc — I  would  inquire  if  the  original  franchise  omte:u 
plated  the  balding  of  freight  through  the  streets  of  Detroit,  and  li 
not.  what  conditions  did  the  city  impose  when  it  granted  this 
right? 

Mr.  Parker. — The  original  franchise,  as  I  understand  it,  did  not 
allow  the  Detroit  United  Railway  to  carry  freight  through  the 
streets  of  the  city  but  an  ordinance  was  passed  granting  that 
privilege.  The  original  franchise  did  not  specify  anything,  if  I 
remember  correctly,  about  carrying  freight,  but  the  electric,  ex- 
press and  freight  system  was  started,  and  while  it  was  not  satis- 
factory at  the  beginning,  the  City  Council  passed  an  Ordinance 
prohibiting  us  from  loading  or  unloading  on  the  streets,  com- 
pelling us  to  put  up  a  depot  of  our  own,  and  still  further  taxing 
ns  $1  per  ear  per  round  trip,  whether  the  car  was  loaded  or  empty. 

Mr.  Wasson.  Cleveland  — I  would  ask  whether  the  business  in- 

I  reasi  -  m..m\  bj   m  .ml: 

Mr.  Parker  — It  is  only  a  year  ago  this  month,  as  1  remember, 
when  the  express  service  was  started.  The  business  shows  some 
increase. 

Mr.  Crafts.— I  would  ask  if  any  material  increase  in  the  business 
of  the  passenger  service,  due  to  carrying  packages  and  light  ex- 
press matters,  is  noticeable? 

Mr.  Parker  — Yes.  there  is;  it  always  has  a  tendency  to  increase 
the  business, 

Mr.  Crafts.— You  think  it  gives  you  a  marked  advantage  in 
carrying  the  package  business,  that  is,  that  yon  gain  in  your  pas 
sengcr  service? 

Mr.  Parker.— Yes,  sir. 

President  Vrecland.— I  invited  the  president  and  general  man- 
ager of  the  express  company  in  New  York  city  in  the  annexed 
district  to  be  here,  with  some  statistics  which  would  answer  many 
questions  regarding  this  subject,  but  some  local  business  con- 
ditions have  made  it  impossible  for  him  to  come.  Under  the  con- 
ditions of  operation  that  we  have  there  the  company  has  nothing 
to  do  with  the  express  service.  The  express  company  has  a  con- 
tract with  the  street  railway  company  for  operating  on  its  tracks, 
and  the  business  is  only  limited  by  the  facilities  which  the  express 

I I  nipany  has  lieen  able  to  establish  at  the  present  time.  In  other 
words,  they  have  all  the  lime  at  least  JO  per  cent  more  business 
Offered  them  than  they  have  had  facilities  to  take  care  of.  No 
matter  how  fast  they  have  increased  the  facilities  the  business  has 
increased  in  larger  ratio.  As  far  is  the  question  of  the  division 
between  the  actual  cost  and  receipts,  based  upon  percentages— 
in  the  original  operation  of  the  system,  including  the  operation  of 
httccn  or  twenty  cars  for  the  first  six  months  to  establish  the  busi- 
ness,  the  average  of  the  whole  would  more  than  pay  for  the  opera- 
tion of  the  cars,  and  the  interest  on  the  investment  is  paid  by  the 
express  company,  so  that  answers  your  question  as  far  as  we  are 
concerned.  There  has  been  no  expense  entailed  on  our  company 
in  the  operation  oi  this  service,  even  in  its  infancy. 


MASTF.K  MECHANICS  TO  OROAMZF. 

Secretary  Pennington  read  the  following  letter:  "Will  yon 
kindly  announce  that  there  will  be  a  meiting  oi  all  master  me- 
chanics at  the  power  station  A.  at  3  p.  m.  Thursday.  This  meet- 
ing is  called  for  the  purpose  of  organizing  an  association  of  master 
mechanics  of  the  dilfercnt  street  railway  companies."  The  letter 
was  signed  by  Thomas  Farmer,  superintendent  of  motive  power, 
Detroit  United  Railway. 

Mr.  Keggs — I  presume  this  invitation  includes  the  superin- 
tendents of  maintenance  of  way  and  all  others  connected  with 
the  merbr-nii  a!  department  as  well  as  master  mechanics.   I  desire 


to  impress  upon  the  presidents  and  general  managers  who  may 
be  present  the  importance  of  urging  on  their  mechanical  staff 
an  attendance,  as  requested  by  Mr.  Farmer.  I  think  there  are 
some  here  who  recollect  that  at  the  last  two  meetings  I  have  sug- 
gested the  very  thing  which  is  contemplated  in  this  com- 
munication, a  matter  which  is  of  great  importance  to  our  indus- 
tries, namely,  an  organization  of  the  master  mechanics  of  the 
companies.  We  all  know  how  im|>ortant  it  has  been  in  steam 
railroad  practice.  We  liave  had  an  illustration  ourselves  of  what 
has  been  accomplished  by  the  Accountants*  Association,  those  in 
charge  of  that  branch  of  our  business  I  believe  that  even  greater 
good  will  accrue  to  the  several  companies  by  the  organization 
and  the  annual  getting  together  of  those  charged  with  the  design, 
with  the  construction,  and  with  the  maintenance  of  the  mechani- 
cal elements  entering  into  our  business. 

President  Vreeland— Seven  topics  for  papers  and  discussions 
were  arranged  by  the  executive  committee,  and  we  have  gone 
through  three  of  them,  with,  all  the  rest  of  our  association  busi- 
ness to-day,  and  it  leaves  four  papers  for  Friday.  It  is  getting 
rather  late,  and  is  hardly  worth  while  this  afternoon  for  us  to  lake 
up  another  paper. 

As  your  presiding  officer,  I  w  ant  to  thank  you  fi>r  your  attendance 
and  the  interest  you  have  taken  in  the  association  meeting  to-day 
The  discussions  that  go  with  these  papers  and  the  work  of  the 
association,  can  only  be  an  advantage  to  the  members  of  the  asso- 
ciation if  the  purposes  of  the  executive  committee  in  arranging 
for  meetings  are  carried  out.  The  association  work,  club  work, 
etc.,  in  connection  with  the  railroad  interests  with  which  I  have 
lieen  connected  for  the  last  twenty  years,  has  indicated  the  value 
of  these  associations  to  the  industries  we  represent,  but  much 
good  cannot  l<e  gotten  out  of  the  meetings  of  an  association,  espe- 
cially this  association,  unless  there  is  an  interest  taken  in  it  by  the 
members  from  all  parts  of  the  country,  and  more  particularly  in 
ii  tcruiban  railroad  questions  at  the  present  time. 

Following  out  the  lines  of  Mr.  Bcggs'  suggestion,  !  may  mention 
that  I  have  been  for  four  years  president  of  the  New  Y'ork  Railroad 
Club,  which  takes  in  all  of  the  transportation,  mechanical  and  op- 
erating men  of  the  whole  Eastern  section  ol  the  country,  the  Middle 
States,  and,  in  fact,  portions  of  the  entire  country.  That  club  has 
a  membership  of  over  ijoo.  The  average  attendance  of  each 
monthly  meeting  last  year  was  over  200,  and  went  as  high,  in 
some  instances,  as  430,  men  coming  from  Chicago,  St.  Louis, 
Boston,  and  numerous  points  in  the  East  to  attend  these  meetings. 
'I  he  discussions  which  we  have  had  during  the  last  year  have 
had  an  important  influence  in  connection  with  transportation  and 
mechanical  problems.  Suppose  a  superintendent  of  motive  power 
i<  considering  the  question  of  compound  locomotives,  for  example. 
He  has  had  no  experience  with  them  and  has  no  data  bearing  on 
the  subject,  and  is  brought  face  to  face  with  the  problem  of  what 
he  shall  do  in  regard  to  the  matter.  It  has  probably  been  sug- 
gested to  him  by  bis  general  manager  that  he  attend  a  meeting  ot 
the  club,  and  he  gets  up  and  asks  if  any  member  of  the  association 
will  give  him  the  benefit  of  his  experience  with  compound  engines. 
We  have  in  our  club  the  engineers  of  the  New  York  Central,  the 
N'ew  Jersey  Central,  the  New  Haven  road  and  the  Erie  road,  who 
are  always  ready  to  give  every  member  of  the  club  the  benefit  of 
their  experience,  and  the  superintendent  of  motive  power  in 
question  goes  home  the  next  day  equipped  to  talk  to  his  manager. 
This  information  makes  him  a  better  man  in  the  eyes  of  his  man- 
agement and  shows  what  is  going  on.  He  .not  only  gets  the  in- 
formation in  a  general  way,  but  gets  actual  data  from  these  men. 
He  probably  would  not  have  any  other  means  of  getting  it  so  easily 
as  at  a  meeting  of  the  New  York  Railroad  Club. 

As  far  as  your  association  work  is  concerned,  the  young  men  who 
are  connected  with  the  various  street  railways  in  the  country  cannot 
overestimate  the  value  of  this  association  to  them  in  their  work 
and  in  bringing  themselves  into  prominence.  Any  young  man  who 
reads  a  paper  at  one  of  these  meetings  which  shows  intelligence 
and  ability  to  analyze  and  good  judgment  is  bringing  himself  be- 
fore every  man  who  is  connected  with  prominent  street  railroad 
systems  of  the  United  States  I  take  this  opportunity,  as  president 
of  the  association  this  year,  to  call  these  special  things  to  your 
attention,  in  the  hope  of  creating  an  interest  in  the  minds  of 
young  nun  in  this  particular  work.  In  my  twenty-five  years  of 
railroad  experience  I  have  been  able  to  place  a  great  many  men 
in  steam  and  street  railroads,  and  the  fust  knowledge  I  had  of  the 
capabilities  or  possibilities  of  the  ability  of  these  men  was  in  listen- 
ing to  them  before  the  American  Society  of  Railroad  Superintend- 
ents, the  American  Railway  Association,  the  New  York  Railway 
Club,  the  American  Street  Railway  Association  or  the  New  York 
State  Street  Railway  Association.  You  may  work  earnestly  in 
your  own  city  and  del  that  you  arc  somebody  there  and  attracting 
some  attention,  but  the  United  States  is  large  and  there  is  R  good 
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deal  going  on  in  it.  It  is  only  by  bringing  yourself  prominently 
before  a  large  association  tbat  the  young  men  may  hope  to  gain  a 
reputation  among  the  managers  of  the  country,  at  least  in  the 
majority  of  cases. 

NOMINATING  committee 

President  Vrceland.  -I  will  appoint  as  the  committee  to  muni 
natc  officers  for  the  ensuing  year  the  following  gentlemen:    R.  S. 
Goff,  Fall  River.  Mass  ;  N.  F.  Heft,  Mcridcn,  Conn.;  R  McCuI- 
loch,  Chicago;  C.  Goodrich,  Minneapolis,  and  D.  li.  Dyer, 
Augusta. 

The  meeting  th.n  adjourned  until  Friday  morning  at  10  o'clock. 



Newly-Elected  Of ficew 

At  Friday's  meeting,  the  nominating  committee  made  its  report 
and  the  following  officers  were  elected :  President,  J.  C.  Hutching, 
of  Detroit;  first  vice-president,  VV,  Caryl  Fly,  of  Buffalo;  second 
s ice-president,  W.  K.  Scboepf,  of  Cincinnati;  third  vice-president. 
P  S.  Arkwright,  of  Atlanta;  secretary  and  treasurer,  T.  C.  Pening- 
ton,  of  Chicago.  The  executive  committee  consists  of  the  officers 
and  H.  H.  Vrceland,  of  New  York;  R.  T.  I-affin,  of  Worcester;  A. 
Raid,  of  Bridgeport ;  W.  H.  Read,  of  Salt  Like  City,  and  W  J. 
Ilicld,  of  Minneapolis. 

The  association  received  an  invitation  from  Chattanooga  to  bold 
its  meeting  there  next  year,  but  it  mi  determined  to  lc.-ue  this 
subject  open,  and  it  was  referred  to  the  executive  committee.  The 
committee  was  instructed  to  visit  Chattanooga  and  find  out  whether 
adequate  facilities  could  be  had  for  holding  the  meeting  and  ex- 
hibition in  that  city. 

♦  ♦♦ 

The  Visiting  Delegates 

The  attendance  at  the  opening  session  of  the  Detroit  conven- 
tion was  the  largest  in  the  history  of  the  organization.  The  visit- 
ing delegates  from  all  paits  of  the  country  were  received  by  the 
local  committees  and  prevision  was  made  tor  their  accommoda- 
tion and  entertainment.  The  Eastern  delegation  arrived  on  Tues- 
day morning,  and  included  representatives  t'rom  New  York,  Penn- 
sylvania and  the  New  England  States,  in  a  special  train  over  the 
New  York  Central.  The  New  York  section  of  this  train  com- 
prised a  Pullman  buffet,  smoking  and  drawing-room,  dining  car 
and  several  sleeping  ears.  It  carried  the  largc>t  delegation  tbat 
ever  left  New  York  for  a  Western  convention  of  the  American 
Street  Railway  Association.  The  New  England  delegates  came 
over  the  Boston  &  Albany  and  met  the  New  York  train  at  Al- 
bany, but  owing  to  the  fact  that  the  New  York  train  was  already 
very  heavy  it  was  found  reeessary  (o  proceed  to  Detroit  in  two 
sections.  The  accommodations  were  very  satisfactory,  and  every 
provision  was  made  for  the  comfort  and  convenience  of  the 
travelers. 

 — ♦a^  

The  Wabash  Special  from  Chicago 


A  jolly  party  of  eighty-one  boarded  the  Wabash  special  conven- 
tion train  for  Detroit  from  Chicago  at  1:30  p.  m..  Oct.  7.  N.  C. 
Keeran,  the  popular  as..ist;.nt  passenger  agent  of  the  Wabash  Rail- 
load.  was  in  charge  and  made  every  one  feel  comfortably  at  home. 
The  run  from  Chicago  to  Detroit  was  made  in  the  quick  time  of 
seven  hours.  A  fine  lunch  ami  dinner  were  served  «,n  the  dining 
car,  and  the  time  passed  agreeably  and  quickly.  Th?  Christensen 
Engineering  Company,  through  Mr,  Eldredge.  distributed  boxes 
of  candy  to  the  ladies  of  the  party.  The  following  wire  on  the 
train: 

II.  B.  Abbott,  Streft  Railway  Journal,  Chicago. 

Dennis  Aper,  president  Coal  Belt  Electric  Railroad,  Marion,  111. 

J.  M  Atkinson,  Chicago. 

R.  G  Arnold,  treasurer  Arnold  Electric  Power  Station  Com- 
pany,  Chicago. 

G.  H.  Atkin,  Electric  Storage  Battery  Company,  Chicago. 

J.  II.  Brett,  general  manager  Electrical  Installation  Company, 
Chicago. 

T.  P.  Bailey  and  wife.  General  Electric  Company,  Chicago. 
F.  L.  Brown  and  wife,  auditor  Omaha  &  Council  Bluffs  Railway 
&:  Bridge  Company. 

Max  A.  Berg,  Porter  fit  Berg.  Chicago 

F.  N.  Baylies,  superintendent  track  and  overhead.  Rockford  Si 
Interurban  Railway  Company. 


B.  C.  Beckman,  Standard  Paint  Company,  Chicago. 

A.  W.  Ballard,  General  Electric  Company,  Los  Angeles. 
R.  N.  Baylies,  president  Rocktord  &  Interurban  Railway  Com- 
pany. 

George  Cutter  and  wife,  Chicago. 
George  W.  Cooover,  Chicago. 

A.  B.  Conovcr.  Jr.,  J.  A.  Roebling's  Sons  Company,  Chicago. 
Charles  I  .aw  toil  Case,  Chicago. 

Robert  F.  Carr,  vice-president  Dearborn  Drug  &  Chemical 
Works,  Chicago. 

K.  L  DralTen,  Gould  Storage  Battery  Company,  Chicago. 

C.  N.  Duffy,  secretary  and  auditor  Chicago  City  Railway. 

A.  If.  Charles  Dallcy,  Under  Feed  Stoker  Company  oi  America. 
Chicago. 

John  E.  Eldred,  Jr.,  Christensen  Engineering  Company,  Mil- 
■  aukce. 

H.  T.  Edgar,  manager  El  Paso  (Tex.)  Electric  Railway  Com- 
pany, 

D.  J.  Evans,  Lorain  Steel  Company. 

J.  E  Gavitt,  Federal  Supply  Company,  Chicago. 

Thomas  G.  Grier.  American  Circular  Loom  Company,  Chicago. 

E.  S.  Grace,  Wheeler  Condenser  &  Engin.ering  Company, 
Chicago. 

C.  G.  Goodrich,  vice  president  Twin  City  Kapid  Transit  Com- 


Pan, 


M.  Hcskctt,  secretary Knos  Engineering  Company.  Chicago. 
Edgar  H.  Hammond,  American  Electrical  Works,  Chicago. 
Charles  L.  Hull,  general  superintendent  Chicago  General  Rail- 
way Company. 

E.  J.  Hunt,  Aurora.  Elgin  &  Chicago  Railway,  Chicago. 

J.  C.  James,  Christensen  Engineering  Company,  Milwaukee. 

A.  L.  Kalas,  Q.  St  G  Company,  Chicago. 

Charles  D.  Knight,  Christensen  Engineering  Company,  Mil- 
waukee. 

E.  L  Kirk,  general  manager  Sioux  City  Traction  Company. 
George  W.  Knox  and  wife,  Chicago. 

W.  E.  Keily,  editor  Western  Electrician,  Chicago. 

R.  B.  Kent,  manager  Atlas  Railway  Supply  Company,  Chicago. 

N.  C.  Keeran.  Wabash  Railroad. 

F.  S.  Kenfield.  Street  Railway  Review.  Chicago. 
James  W.  Lyons.  Allis  Chalmers  Company,  Chicago. 

A.  S.  I.ittlcficld.  president  North  American  Railway  Construc- 
tion Company.  Chicago. 
C.  E.  Lund,  civil  engineer,  Chicago  City  Railway. 
L.  E.  Myers.  Chicago. 

J.  G  Mc Michael  and  wife.  Atlas  Railway  Supply  Company, 
Chicago. 

Richard  McCulIoch,  assistant  general  manager  Chicago  City 
Railway. 

W.  R.  Mason.  Garrigus  Mechanical  Boiler  Cleaners,  Chicago. 

E.  R.  Mason,  Porter  &  Berg,  Chicago. 

K.  S.  Ncthercut  and  witc,  chief  engineer  Paige  Iron  Works, 
Chicago. 

Michael  O'Brien,  master  mechanic  Chicago  City  Railway. 
H.  K.  Parsons.  Pennsylvania  Steel  Comany,  Chicago. 
Albert  M.  Patten.  Topeka  Railway  Company. 
C  D.  Porterficld.  Atlas  Railway  Supply  Company. 

F.  L.  Perry,  Western  Electrician. 

Fred  A.  Poor,  Weber  Railway  Joint  Manufacturing  Company, 
Chicago. 

W.  S    Patterson,  master  mechanic   Consolidated   Railway  & 
Power  Company.  Salt  Lake  City. 
J.  W.  Porter.  Porter  &  Berg.  Chicago. 

W.  P,  Read,  general  superintendent  Consolidated  Railway  & 
Power  Company.  Salt  Lake  City 

G.  F.  Rooke.  Pitta,  III. 

Donald  Rawstron.  superintendent  Allen  &  Morrison  Brake 
Shoe  &  Manufacturing  Company,  Chicago. 

J.  C.  Shainwald,  Western  sales  manager  Standard  Taint  Com- 
pany. Chicago. 

G.  W.  Spear  and  wife,  Dearborn  Drug  &  Chemical  Works. 

Chicago. 

W.  B.  Tarkington  and  wife,  general  superintendent  Omaha  St 
Council  BlulTs  Railway  &  Bridge  Company. 

C  K    I'lioiiias,  \n  icr  can  Elei  trtctin,  I  McagO 

William  Walmsley  and  wife,  superintendent  South  Chicago  City 
Railway  Company,  South  Chicago. 

Herbert  Warren,  general  manager  Duluth-Superior  Traction 
Company. 

A.  C  Willis,  Street  Railway  Review,  Chicago. 
R.  A  Whclan,  A.  Booth  &  Company,  Chicago. 
F.  M.  Zimmerman  and  wife,  superintendent  Elgin,  Aurora  * 
Southern  Traction  Company.  Aurora,  111. 
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Street  Railway  Mutual  Benefit  Associations 

IIY  ORF.N  ROUT.  JR. 
.UtitUM  <  .cut  r_:  Manaiicr  ln<<-rmt..iii  Slreet  Railway  Company,  New  York. 


While  the  purpose  oi  this  paper  is  to  discuss  mutual  benefit  and 
assessment  insurance  associations  as  applicable  to  street  railway 
employees,  it  will  be  well,  before  treating  of  that  special  subject, 
to  say  a  word  on  the  general  topic  oi  mutual  benefit  associations 
and  assessment  insurance,  the  main  features  of  which  must  be  em- 
bodied in  any  plan  intended  to  benefit  the  class  we  have  under 
consideration. 

The  history  of  assessment  insurance,  when  extended  beyond  a 
single  and  continually  recruited  class,  is  not  encouraging,  and 
insurance  practice  demonstrates  it  to  be.  at  its  best,  more  expen- 
sive and  uncertain  than  ordinary  corporate  insurance  by  strong 
companies. 

Assessment  insurance,  however,  when  applied  to  particular 
crafts,  which  in  the  very  nature  of  things  must  he  continually  re- 
cruited, ha*  shown  phenomenal  results,  especially  when  accumu- 
lated surplus  has  been  invested  for  the  benefit  of  the  insured  and 
not  dissipated  in  executive  salaries. 

I  take  a  street  surface  railroad  in  a  growing  community  to  be  Ml 
the  indicated  class  where  assessment  insurance  can  be,  so  far  as  the 
beneficiaries  are  concerned,  profitably  applied,  as  is  evidenced  by 
a  case  in  point— the  Metropolitan  Street  Railway  Association  of 
New  York,  with  whose  workings  I  am  familiar  and  concerning 
which  some  details  may  be  of  interest. 

This  association  was  organized  in  the  spring  of  1897  by  the  em- 
ployees of  the  company  at  their  own  suggestion,  and  was  so 
pla.mcd  that  any  employee  between  the  ages  of  21  and  45.  who  had 
been  in  the  service  of  the  company  three  months,  was  eligible  for 
membership  upon  the  payment  of  an  initiation  fee  of  $1  and  duel 
of  50  cents  per  month. 

In  return  for  these  payments  the  association  guarantees  to  its 
members: 

1st.  In  case  of  sickness  the  payment  of  $1  a  day  for  a  peiiod  not 
exceeding  ninety  days  in  any  one  year. 

2d.  In  case  of  death  the  payment  of  $300  to  any  beneficiary 
named  by  the  insured. 

3d.  The  free  service  of  a  physician  who  devotes  bis  entire  time 
to  the  memliers  of  the  association. 

4th.  The  use  of  reading  rooms,  which  are  supplied  with  weekly 
and  monthly  papers  and  magazines,  technical  journals  and  a 
library  consisting  of  over  2000  volumes. 

5th.    Use  oi  ten  pool  tables,  for  which  I  cent  per  cue  is  charged. 

6th.  Free  monthly  lectures  and  entertainments  during  the 
winter  mmths  at  the  association  rooms. 

"th.  Eligibility  for  pension  under  the  pension  regulations  of 
the  Metropolitan  Street  Railway  Company. 

The  association  started  with  thirty  members,  and  from  that  time 
it  has  steadily  grown  until  to  day  it  has  a  membership  of  over 
45oo. 

The  association  is  operated  with  absolutely  no  expense  beyond 
the  stipulated  salary  of  a  physician,  as  all  of  the  officers  of  the 
association  are  officers  of  the  company  and  their  services  to  the 
association  are  given  gratuitously.  The  association  rooms  are 
given  rent  free  by  the  company:  the  library  and  pool  tables  were 
donations  from  individual  stockholders  and  directors. 

This  plan,  which  I  believe  with  slight  modifications  is  applicable 
to  almost  any  railroad  property  oi  considerable  size,  has  worked 
out.  in  its  financial  details,  some  surprising  results;  for  instance, 
we  found  that  the  amount  of  the  tax.  50  cents  per  month,  is  a  trifle 
more  than  is  necessary  to  pay  sick  benefits  and  supply  a  life  insur- 
ance of  $.roo.  but  it  is  so  small,  in  each  individual  case,  as  to  make 
an  exact  adjustment  both  inconvenient  and  impossible,  and  hence 
there  has  grown  up  in  this  association  a  practice  of  investing  the 
surplus  in  securities  of  the  properly  on  which  the  members  are 
employed.  Ami  so  we  base  in  thi;  association  the  nniipir  feature 
of  every  member  contributing  monthly,  in  an  infinitesimal  way  it 
is  true,  to  a  proprietary  interest  in  the  property  he  helps  to 
operate. 

Before  going  further  into  the  details  of  the  workings  of  the 
association  and  discussing  the  beneficent  results  it  has  accom- 
plished for  the  men  and  owners  of  the  property.  I  must,  in  order 
to  be  thoroughly  understood,  say  a  few  words  about  certain 
human  agencies,  account  of  which  cannot  be  taken  in  any  written 
rules  of  practice. 

The  succrjs  of  the  Metropolitan  Street  Railway  Association  is 
primarily  due,  not  so  much  to  its  sound  economic  features  as  to 


ih.  pi-r»o  ii  relatioi  hip  established  ind  muntaiBcd  between  the 

responsible  bead  of  the  railway  company  and  its  employees. 

All  of  us  who  have  to  do  with  masses  of  men  arc  aware  of  the 
fact  that  it  is  not  always  easy  to  induce  them  to  do  that  thing 
which  is  obviously  for  their  betterment,  whereas  experience  shows 
that  when  their  sympathies  arc  stirred  and  their  ieelings  appealed 
to  they  can  be  and  have  been  induced  to  the  most  suicidal  courses. 

The  phenomenal  success  of  the  Metropolitan  Street  Railway 
Association  is  due  primarily  to  an  intelligent,  sympathetic  rela- 
tion fostered  and  encouraged  between  the  manager  and  his  men 
who  early  realized  that  they  were  under  the  discipline  oi  a  man 
who  was  in  thorough  accord  with  them  as  a  class  and  whose  life 
experiences  had  been  along  the  very  lines  they  themselves  were 
traveling. 

The  fusing  influence  of  this  relationship,  which  is  as  active  to- 
day as  at  any  time  since  the  formation  of  the  association,  has 
welded  the  membership  into  a  body,  the  tremendous  force  of 
whose  loyalty  has  been  frequently  tested  in  critical  emergencies. 

The  impetus  thus  given  to  this  association  is  great  enough  to 
assure  ils  permanence  beyond  the  accidental  loss  of  the  influence 
of  the  individual  who  is  responsible  for  its  present  energy. 

I  have  said  this  much  in  order  that  I  may  not  be  misunder- 
stood as  imagining  so  vain  a  thing  as  that  the  mere  formulation 
of  a  beneficent  plan  is  sufficient  to  secure  its  success.  In  the  ap- 
plication of  social  benefits,  as  in  everything  else  of  human  de- 
vising, some  vivid  personal  influence  is  necessary  to  success,  and 
this  success,  believe  me.  cannot  be  achieved  by  mere  formal  ap- 
probation or  endorsement.  If  you  want  to  make  a  concern  of  this 
kind  go  you  must  give  it  your  time  and  thought,  and  above  all 
you  must  be  convinced  at  bottom  that  it  is  the  right  thing  to  do 
and  that  it  will  succeed. 

If  I  might  presume,  before  proceeding  to  further  discuss  the 
results  of  associations,  to  make  a  suggestion  to  those  contemplat- 
ing an  experiment  in  this  direction,  it  would  be  to  avoid  patron- 
izing the  men.  Many  good  things  are  spoiled  by  being  ovcr- 
magnified.  and  it  is  my  experience  that  among  American  and 
Americanized  working  men  there  is  a  resentment  of  official 
patronage  The  quickening  influence  of  the  idea  that  you  and 
your  nun  are  engaged  on  Ihe  same  job  but  in  different  capacities, 
when  once  fixed,  is  surprising.  It  would  be  well,  too,  not  to  lose 
sight  of  the  fact  that  the  benefits  arising  from  helping  your  men 
to  take  care  of  themselves  arc  not  all  one-sided. 

This  thought  brings  me  to  a  consideration  of  the  benefits  arising 
(mm  associations. 

These  benefits  may  be  divided  into  two  classes:  First,  those 
derived  by  the  employees,  and  second,  those  derived  by  the  em- 
ployer. There  i«  nothing  which  appeals  more  strongly  to  the 
large  majority  of  people,  certainly  to  those  who  have  worked  for 
a  living,  than  those  things  which  yield  a  direct  or  indirect  financial 
return     No  one  can  fail  to  see  the  great  benefit  which  the  dis- 

tributi  ■>(  from  $20,000  to  $25,000  a  year  means  to  the  men  who 

are  working  for  wages,  and  without  reserves  to  draw  upon  in  cases 
of  sickness  or  other  disaster.  The  services  of  a  physician,  the  free 
use  of  a  library,  the  opportunity  to  play  pool  or  billiards  in  a  well 
lighted  and  well  ventilated  room  at  a  nominal  cost,  are  indirect 
financial  benefits  as  well  as  pleasures  which  are  assuredly  ap- 
preciated by  any  body  of  intelligent  workmen,  such  as  are  em- 
ployed by  street  railway  companies.  There  is  a  benefit  not  so 
apparent  but  equally  real  in  the  creation  and  strengthening  of  a 
common  spirit— "esprit  de  corps;"  a  realization  of  common  inter- 
est in  a  work  of  many  details  but  of  common  end  The  gain  is  the 
greater  as  all  employees  are  included,  from  the  helper  to  the 
manager.  The  perfection  of  army  organization  is  where  the  sol- 
diers have  entire  confidence  in  the  leader,  and  the  leader  absolute 
trust  in  the  soldiers.  When  something  of  the  strength  of  all  goel 
into  the  work  of  each,  tasks  are  more  easily  done:  there  is  more 
careful  attention  to  details,  a  common  interest  taking  hold  beyond 
the  working  hours  gives  hrart  to  labor,  when  the  time  comes.  A 
street  railway  touches  the  public  at  numberless  points;  the  work 
of  its  employees  is  at  each  of  these  points:  work  with  something 
of  heart  in  it  is  easier  and  better  than  mere  hand  and  head  work 

When  one  remembers  that  in  such  a  scheme  as  t  suggest  there 
is  no  demoralizing  taint  of  official  charity  and  that  the  men  are 
gradually  realizing  that  in  truth  they  arc  doing  all  the  helpful  work 
with  their  own  money,  he  will  realize  that  the  moral  uplift  far 
exceeds  any  of  the  material  advantages. 

The  benefits  of  the  second  class  from  these  associations — those 
to  the  employer  or  «toekholder — are  not  so  tangible  as  those  re- 
ceived by  the  employee,  but.  nevertheless,  exist  to  a  large  extent 
and  are  apparent  to  those  who  are  in  close  touch  with  the  work- 
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ings  of  such  associations  and  their  bearing  upon  the  management 
of  the  company's  affairs.  It  may  be  difficult  to  demonstrate  to  an 
outsider,  or  to  put  your  finger  upon  particular  cases  where  the  use 
of  the  library  or  the  association  rooms  or  the  pool  tables  accrues 
to  the  advantage  of  the  company.  It  is  unquestionably  true  in 
my  mind,  however,  that  all  of  these  things  create  a  certain  senti- 
ment in  the  mind  of  the  employee  favorable  to  his  employers,  and 
which  in  times  of  labor  troubles,  when  the  misguided  and  un- 
scrupulous agitator  attempts  to  cause  dissatisfaction,  crystallizes 
into  a  feeling  of  loyalty  toward  the  company  which  could  not  have 
been  gained  in  any  other  way. 

At  the  monthly  meetings  of  the  Metropolitan  Association, 
which  arc  held  in  the  association  rooms  and  at  which  men  of 
prominence  and  officers  of  the  company  speak  to  the  nun,  the 
employer,  as  represented  by  the  officials  of  the  company,  is 
brought  into  a  personal  relation  with  his  employees,  not  as  em- 
ployer and  employee,  but  as  man  and  man.  and  in  this  way  there 
is  established  a  personal  relation  between  them  and  a  feeling  of 
iriendliness  which  certainly,  in  a  large  company  like  the  Metro- 
politan, is  not  possible  in  any  other  way.  I  believe,  as  illustrated 
in  the  late  trouble  in  Ohio  which  a  large  manufacturing  company 
had  with  its  men.  that  it  is  possible  to  overdo  this  kind  of  work. 
When  you  begin  to  wet-nurse  and  patronize  working  men  you  are 
offending  them  and  making  trouble  The  idea  is  to  teach  them  to 
help  themselves. 

As  an  illustration  of  what  ripportunity  'or  amusement  means  to 
working  men.  one  of  the  |h>oI  ro..ms,  Waled  at  Fiftieth  Street  and 
Seventh  Avenue,  takes  in  on  an  average  of  $45  per  week.  Several 
games  of  pool,  at  a  cent  a  cue.  must  be  played  in  the  course  of  a 
week  to  make  the  receipts  $45 

There  are.  to  my  mind,  three  dominant  problems  in  the  handling 
of  a  street  railway  property.  First,  is  the  relation  of  the  manage- 
ment to  its  employees:  second,  its  relation  to  the  public  and  the 
press:  and  third,  its  relation  to  the  Stale  and  city  officials.  Of 
these,  the  relation  of  the  management  to  its  employees  is  of  the 
greatest  importarfce,  Fair,  considerate  treatment  of  men's  natural 
rights,  the  establishment  of  friendly  and  harmonious  relations  be- 
tween it  and  its  employees,  is  a  railway  company's  most  valuable 
asset.  The  great  successes  in  the  street  railway  world  have  been 
made  by  ability  to  successfully  handle  men 

However  unjust  it  may  be  to  the  responsible  head  of  any  street 
railway  properly,  how  often  has  it  been  the  ease  that  the  faithful 
and  efficient  work  of  years  ha<  been  practically  forgotten  and 
nullified  by  differences  which  have  arisen  with  the  company's 
employees  The  fact  that  a  manaccr  has  been  able  to  operate  his 
road  at  a  less  cost  than  ever  before  and  has  brought  the  standard 
of  equipment  and  the  roadbed  and  the  entire  physical  condition  of 
the  property  to  a  higher  level,  is  apt  to  he  overlooked  by  the  com- 
pany's directors  and  stockholders  in  case  serious  labor  difficulties 
arise.  The  stockholders  of  a  property  not  only  look  lo  the  man- 
agement for  a  return  upon  their  investment,  hut  values  once  estab- 
lished they  look  for  their  stability  and  permanence.  To  assure 
this  stability  ami  permanence,  moral  forces  must  be  set  to  work 
and  carefully  fostered  until  they  gradually  become  traditional  with 
Ihc  concomitant  result  of  loyalty  and  efficiency  of  service 

I  believe  that  the  interest  the  employees  take  in  a  financial  in- 
vestment of  50  cents  a  month  in  an  association  and  the  enjoyment 
of  the  opportunities  afforded  by  Ihc  libraries,  pool  rooms  and 
entertainments,  etc  .  together  with  the  personal  contact  between 
the  employees  and  management,  bring  about  a  relation  between 
them  similar  to  that  which  tin-  millions  deposited  in  the  savings 
banks  bring  about  between  citizens  and  their  government.  I 
think,  with  rare  exception*,  that  there  will  be  found  among 
savings  bank  depositors  but  few  anarchists,  socialists,  or  those 
dissatisfied  with  existing  conditions  The  millions  of  savings  bank 
depositors  are  among  the  strongest  influences  toward  the  proper 
government  of  the  country,  and  I  believe  that  the  financial  and 
other  interests  of  employees  in  3  street  railway  company  ihrough 
their  association  are  equally  strong  influences  (or  good. 

We  are  living  in  an  age  in  which  no  industry  had  made  more 
rapid  strides  than  the  street  railway.  What  was  considered  ten 
years  ago  a  liberal  policy  on  the  pari  of  street  railway  companies 
toward  their  employees  would  be  considered  penurious  to-day. 
The  methods  of  ten  years  ago  cannot  be  used  effectively  at  the 
present  time. 

The  relation  of  capital  and  lahor.  as  represented  in  street  rail- 
way properties,  has  undergone  a  radical  change  in  favor  of  the 
condition  of  labor.  The  betterment  of  labor  conditions  has  been 
just  and  fair.  and.  in  my  opinion,  any  street  railway  management 
will  do  well  to  recognize  it  and  meet  it  with  liherality.  There  is  no 
better  way  of  keeping  abreast  of  this  movement  than  the  en- 
couragement and  fostering  of  mutual  benefit  associations. 

There  are  many  things  that  are  necessary  lo  establish  proper 
relations  between  the  management  o(  a  company  and  its  em- 


ployees, but  I  believe  that  the  most  potent  factor  of  all  is  the 
benefits  received  by  the  employees  through  a  voluntary  association 
and  the  relations  which  the  social  side  of  such  an  association  es- 
tablishes between  the  management  and  its  men. 



Registration  of  Transfers 

BY  C.  P.  MF.NEKLY 
Secretary  mid  Treasurer  Mn.oUyn  Height*  Railioad  Company 

Regarding  the  registration  of  transfers  there  is  wide  diversity  of 
opinion  in  the  street  railway  world.  While  there  is  a  large  con- 
tingent which  advocates  the  registration  of  transfers,  there  is  a 
numerous  body  which  strenuously  opposes  it,  and  many  who  have 
studied  the  problem  have  been  unable  to  reach  a  definite  conclu- 
sion concerning  it. 

No  mathematical  solution  of  the  problem  has  yet  been  offered, 
nor  will  I  attempt  any,  but  will  here  briefly  outline  for  discussion 
the  chief  arguments  for  and  against  the  registration  of  transfers 
with  a  view  to  determining,  if  possible,  the  weight  of  evidence 
from  which  to  draw  a  conclusion. 

Those  who  advocate  the  non-registration  of  transfers  place 
great  stress  upon  the  contention  that  this  course  divests  the 
transfer  of  its  cash  value,  and  focuses  the  attention  of  the  con- 
ductor on  the  collection  and  registration  of  the  real  revenue, 
namely,  the  cash  fares. 

On  the  other  hand,  the  advocates  of  registration  are  equally 
insistent  that  the  non-registration  of  the  transfer  does  not 
eliminate  its  cash  value,  except  to  the  extent  of  preventing  trading 
between  conductors,  and  the  consequent  substitution  of  transfers 
for  cash  fares. 

First,  does  non-registration  divest  the  transfer  of  its  cash  value? 

Undoubtedly,  the  fad  that  the  transfers  of  other  lines  cannot  be 
turned  in  at  a  cash  value  prevents  the  conductor  from  obtaining 
fraudulently,  either  directly  or  through  an  intermediary,  the  trans- 
fers  of  intersecting  and  transferring  lines,  and  converting  the  trans- 
fers so  obtained  to  his  own  dishonest  gain  Nevertheless,  while 
the  non-registered  transfer  may  not  he  used  by  the  conductor  in 
this  particular  manner,  it*  value  has  not  been  one  whit  diminished 
to  the  traveling  public,  to  whom  the  conductor  may.  within  limits 
determined  by  the  accounting,  either  sell  or  give  away  rides  on  the 
company's  cars,  which  would  otherwise  go  to  swell  its  earnings: 
for  no  accounting  method  has  yet  been  devised  which  will  ac 
curately  check  the  i«uc  of  transfers  on  a  large  system  without 
undue  expense. 

Moreover,  the  non-registration  of  transfers  renders  so  easy  the 
appropriation  of  cash  fares  by  conductors  that  many  conductors, 
who  would  otherwise  be  indisposed  to  take  the  risk  of  open  steal- 
ing, become  dishonest.  This  has  been  forcibly  illustrated  on  the 
Brooklyn  Rapid  Transit  Company';  system.  In  the  summer  of 
1000.  during  the  months  of  May.  June  and  July,  conductors  were 
instructed  to  discontinue  the  registration  or  transfers.  On  August 
1  of  the  same  vear  the  registration  of  transfers  was  resumed,  and, 
coincidently  therewith,  a  large  number  of  supposedly  reliable  con- 
ductors, lone  in  the  service,  were  detected  stealing  the  company's 
revenue.  The  increase  in  the  number  of  old  conductors,  pre- 
viously possessing  excellent  records,  who  were  at  that  time  dis- 
covered appropriating  fares  was  so  marked  as  to  lead  to  the  con- 
clusion that  during  the  preceding  three  months  the  ease  and 
safety  with  which  the  company's  revenue  was  plundered  had 
tempted  these  men  to  steal,  and,  that  ti(Hin  the  resumption  of  the 
registration  of  transfers,  the  exercise  of  the  habit  then  formed 
proved  too  strong  lo  he  deterred  by  the  added  chances  of  detec- 
tion. 

Second,  as  lo  the  rccistration  of  transfers. 

It  will  be  Conceded.  I  think,  by  all  practical  street  railway  men 
that  t lie-  ideal  method  of  obtaining  revenue,  assuming  one  uniform 
rate  of  fare  and  a  sure  method  of  preventing  transfer  trading, 
would  lie  to  register  all  fares  and  transfers  upon  a  single  register. 

IVfler  the  assumption  noted  the  advantages  of  such  a  method 
are  obvious.  The  query  naturally  arises,  do  these  advantages 
more  than  compensate  for  the  loss  occasioned  by  transfer  trading? 
On  the  Brooklyn  Rapid  Transit  svstcm  we  think  that  Ihey  do, 

fly  taking  transfers  out  of  the  hands  of  conductors  and  placing 
transfer  agents  at  points  where  cars  from  the  same  depot  intersect 
and  transfer,  thereby  preventing  conductors  from  trading  directly 
with  each  other  and  compelling  the  use  of  an  intermediary,  we 
endeavor  to  keep  this  evil  in  check  and  supplement  it  by  the 
vigilant  watchfulness  of  out  inspectors  and  secret  service  opera- 
tors. Our  svstem  of  stationing  uniformed  register  inspectors  be- 
tween all  principal  terminal  points  and  the  first  transfer  inter- 
section practically  protects  the  revenue  between  the  outer  transfer 
and  terminal  point*,  and  enahlcs  ns  10  concentrate  our  secret  ser- 
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vice  in  the  central  portion  01  the  system  to  local-  register  shorts 
and  detect  transfer  trading. 

Further  to  limit  the  risk  if  trading  to  the  day  oi  issue  wc 
introduced  and,  I  hclieve,  were  the  first  to  use  a  daily  dated  trans- 
fer ticket,  which  has  since  been  adopted  by  many  of  the  principal 
systems  in  the  country. 

Doubtless,  a  further  check  upon  transfer  trading  is  provided  by 
the  turning  in  of  transfers  by  trips  and  the  subsequent  checking 
of  line  exchanges  by  the  accounting  department, 

Were  it  not.  however,  fur  the  lottery  law  anil  a  certain  de- 
moralizing effect  that  distribution  of  property  by  chance  has  upon 
the  community  by  inculcating  the  gambling  spirit,  it  would  be 
possible  to  offer  such  inducements  to  street  railway  patrons  as 
would  absolutely  check  the  cash  fares  received  and  the  transfers 
issued.  Such  a  go\crning  inducement  would  be,  10  offer  cash 
prizes  of  a  large  amount  monthly,  which  would  yet  form  in  the 
aggregate  only  a  small  fraction  of  the  amount  which  is  now  di- 
verted irom  the  company's  revenue  by  conductors. 

In  addition  to  carrying  a  pad  of  transfers  the  conductors  would 
be  provided  with  a  pad  of  numbered  cash-fare  receipts,  each  one 
of  which  receipts  would  bear  on  its  face  an  injunction  to  hold  until 
the  end  of  the  month,  when  the  bearer  might  be  entitled  to  any 
one  of  a  number  of  prizes,  determined  impartially  by  a  drawing; 
the  prizes  consisting  of  a  capital  sum,  together  with  lesser  sums 
graded  down  to  a  large  number  oi  small  premiums,  which  would 
distribute  the  cash  prizes  as  far  as  possible. 

The  operation  of  the  above  plan  would  involve  the  issue  of  a 
transfer  only  for  a  cash  fare.   In  practice  it  woald  work  as  follows: 

A  passenger,  boarding  a  car,  would  be  asked  by  the  conductor, 
upon  payment  of  fare,  if  he  wished  a  transfer.  Upon  receiving 
an  affirmative  reply,  the  conductor  would  issue  a  numbered  trans- 
fer to  the  passenger  from  his  pad.  and  upon  turning  in  his  pad 
would  have  to  produce  one  cash  fare  for  each  transfer  ticket  de- 
tached from  his  pad. 

All  passengers  who  desire  transfers  arc  sure  to  get  them,  as  they 
ate  needed  ior  a  ride  on  the  transferring  liue,  and  conductors 
would,  therefore,  not  be  able  to  again  issue  detached  transfers. 

On  the  other  hand,  if  a  passenger,  upon  paying  his  fare,  stated 
that  he  did  not  wish  a  transfer,  it  would  become  the  conductor's 
duty  to  detach  a  cash  fare  receipt  and  hand  it  to  the  passenger. 
For  every  cash  fare  receipt  so  detached  the  conductor  would  also 
be  held  accountable  for  one  cash  fare. 

The  inducement  for  a  passenger  to  take  a  cash  fare  receipt 
would  be  even  stronger  than  in  the  case  of  a  transfer  ticket,  as  it' 
might  mean  a  large  sum  of  money  in  case  the  number  oi  the  ticket 
drew  a  prize,  and  when  a  passenger,  ignorant  of  its  possible  value, 
refused  to  accept  his  fare  receipt,  others  would  eagerly  seek  its 


Assuming  that  both  transfer  tickets  and  cash  fare  receipts  were 
taken  by  passengers  for  all  fares  paid,  the  stubs  returned  by  the 
conductors  would  accurately  indicate  the  number  of  fares  collected 
and  would  ensure  the  turning  in  to  the  treasury  of  all  the  revenue 
collected  on  the  cars. 

Several  marked  advantages  would  follow  from  the  adoption  of 
this  plan,  as  for  example,  the  reduction  in  the' number  of  transfers 
used,  since  many  persons,  who  would  ordinarily  take  a  transfer  for 
a  short  ride  after  a  long  one,  would  prefer  the  chance  offered  by 
the  cash  fare  receipt  ami  decline  the  transfer,  which  carried  with 
it  no  chance  for  a  priie. 

Moreover,  the  number  of  short-riders  would,  probably,  be  in- 
creased to  an  extent  that  would  realize  a  larger  sum  than  the 
aggregate  oi  the  prizes  offered,  and  again,  the  trading  of  transfer 
tickets  between  conductors  would  oc  rendered  absolutely  im- 
practicable, for  each  transfer  detached  from  a  conductor's  pad 
would  mean  a  corresponding  cash  fare  to  be  turned  into  the  com- 
pany's treasury,  and  he  would,  therefore,  be  debarred  from  sub- 
stituting transfers  from  other  lines  for  cash  fares. 

While,  according  to  the  opinion  of  counsel,  the  operation  of  this 
plan  would  not  violate  the  lette  r  of  the  lottery  law.  inasmuch  as 
no  consideration  is  asked  or  received  for  the  cash  prizes  dis- 
tributed, yet  the  decisions  under  the  federal  lottery  laev.  which 
absolutely  prohibit  the  circulation  oi  notices  oi  drawings  through 
the  mails,  in  the  opinion  oi  counsel  renders  the  operation  of  the 
plan  inadvisable. 

While,  perhaps,  the  adoption  >>f  this  plan  might  stimulate  a 
speculative  spirit  in  the  community,  it  is  unfortunate  from  the 
point  of  \ieyy  of  street  railway  companies  that  some  similar 
scheme  for  the  absolute  protection  of  revenue  could  not  be  de- 
vised that  would  not  contravene  State  or  Federal  laws. 

So  long  as  street  railways  continue  to  operate  there  will  he  more 
or  lest  dishonesty  on  the  part  of  conductors  which  no  mechanical 
appli.im  .  s  can  wholly  prevent:  but  while  the  c.ieful  choosing  til 
material:  i.iir  and  considerate  treatment  and  the  encouragement  of 
a  spirit  of  honesty  and  ititegiity  will  always  be  the  best  safcguaids 


for  the  protection  of  revenue;  at  the  same  time  the  study  of  im- 
proved methods  of  protecting  the  revenue  by  mechanical,  or  other 
means,  should  not  be  neglected,  ior,  though  perhaps  an  uncom- 
plimentary commentary  on  human  nature,  it  is  none  the  less  true, 
that  many  men  remain  honest  only  because  of  the  fear  of  detection, 
and  to  such  men  it  should  be  our  object  to  minimize  the  oppor- 
tunity by  all  means  in  our  power. 

—  -»♦♦ — — 

Electric  Express  and  Package  Delivery 
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BY  GEORGE 


PARKEK. 
Aprnt.  Detroit  fnil.d  Rail.ay 


The  establishment  of  the  electric  service  is  a  boon  to  interurban 
towns,  to  which  lines  arc  being  rapidly  extended  in  all  direction* 
w  ithin  a  ladius  of  from  75  miles  to  100  miles,  and  in  a  great  many 
cases  reaching  towns  and  villages  which  have  never  heretofore 
enjoyed  a  railroad  connection,  or  at  the  best,  in  a  roundabout 
way  entailing  great  delay  and  almost  prohibitive  expense.  Elec- 
tric service  has  also  made  next  door  neighbors  of  communities 
between  which,  before  its  establishment,  even  wagon  communica- 
tion was  not  satisfactory  or  feasible,  so  that  the  electric  service 
may  justly  be  regarded  as  the  chief  factor  in  suburban  progress 
tin 'Ugh  rot  yet  a  de  cade  old. 

To  the  lay  mind,  the  express  and  parcel  business  of  the  electric 
line  or  system  would  appear  to  be  an  additional  and  profitable 
use  of  the  franchise,  involving  no  additional  expense  beyond  suit- 
able rolling  stock  and  the  necessary  train  crew,  but  my  experience- 
has  been  that  the  operating  expense  tends  to  become  greater  than 
that  oi  the  passenger  service,  for  the  latter  calls  for  no  local  sta- 
tions or  age  nts,  the  company  assuming  no  responsibility  before 
the  passenger  has  been  sighted,  and  after  he  alights,  while  it  doe, 
become  an  insurer  of  freight  or  express  from  the  moment  of  the 
giving  of  a  receipt  until  it  has  taken  one,  thus  necessitating  a  sal- 
aried agent  and  suitable  depot  facilities,  stationery,  etc. 

In  addition  to  the  foregoing  handicap  to  a  profitable  c>pcration  of 
the  express  service.  I  find  myself  confronted  in  Detroit  by  an 
ordinance  which  prohibits  the  use  of  trailers,  and,  worse  still, 
which  levies  a  tax  of  $1  per  car  per  round  trip,  r-gardless  of 
whether  the  car  is  empty  or  loaded.  This  tax  is  a  radical  de 
parture  fiom  the  good  old  days,  when  the  town  or  its  public- 
spirited  citizens  gladly  raised  a  bonus  to  encourage  a  railroad 
connection,  and  then  considered  themselves  highly  favored. 

The  management  of  a  system  should  show  a  proper  apprecia- 
tion of  the  importance  of  the  express  department  and  its  bearing 
on  the  continued  and  increasing  prosperity  of  the  system  in  th.- 
building  up  of  an  inter  Urban  patronage,  for  it  seems  a  necessary 
conclusion  that  the  out-of-town  dwellers  will  avail  themselves  of 
the  mail-order  and  telephone  facilities  of  the  large  city  stores  be- 
cause nj  the  convenient  and  speedy  electric  express  car  delivery  to 
their  doors,  and  the  habit  once  formed  of  sending  their  shipments 
or  orders  via  the  electric  express  car  must  eventually  result  in  more 
Frequent  trips  on  passenger  cars  for  personal  and  wider  selections 
of  their  requirements, 

But  it  must  not  be  assumed  that  all  branches  of  the  system,  or 
even  all  towns  and  villages  on  a  branch,  warrant  the  establishment 
of  an  electric  express  service.  The  population,  situation,  products 
and  future  of  each  individual  place,  and  the  competition  of  existing 
steam  rcv.ds,  if  any;  also  the  old-established  express  companies, 
must  be  carefully  weighe  d,  or  that  terrible  ledger  must  be  faced 
at  the  en  1  of  the  year. 

ROUTING  ORDER 

Poo* 

RAPID  RAILWAY 


Until 


Ship  All  My  Orders  Via 


SAHFLE  OF  A  ROUTING  ORDER 

To  secure  and  hold  the  favor  of  the  public  I  have  found  it  neces- 
sary to  insist  upon  and  maintain  high  class  service,  which  means 
all  the  little  details  of  eaieful  handling,  prompt  transit  and  cour- 
teous treatment,  This  naturally  calls  for  the  co-operation  of  the 
entire  management,  especially  in  the  operating  department,  and 
the  personal  attention  of  the  gcncal  express  agent  and  his  assist- 
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at  all  hours  in  all  kinds  of  weather  and  the  ability  to  avert 
when  least  expected.  But  he  must  not  at  any  time  neg- 
lect Ml  cftcc,  (0  which  til  matters  pertaining  to  the  handling  of 
express  should  be  referred,  ami  from  which  all  instructions  as  to 
rates,  claims,  complaint;,  etc.,  should  is^uc.  The  best  results  can 
Only  DC  obtained  by  tin  employment  of  a  t ravelins  express  agent, 
whose  special  duties  should  be  the  soliciting  of  business  and  the 
securing  of  routing  ordtrs  from  consignees  on  shippers,  which 
routing  orders  arc  instruction!  to  shippers  to  forward  all  ship- 
ments in  connection  with  the  electric  express. 

The  UiiveKng  express  agent  should  have  an  open  ear  for  all 
complaint  J,  diplomacy  and  a  knack  of  handling  people  so  he  can 
always  retain  their  friendship  In  addition  to  the  above,  the 
iravlitu  express  agent  >boul<I  have  the  oversight  of  the  local 
agents  \. I.o  are  usually  subjee-  to  tmiucni  lapses  by  reason  of 
inexperience.  II.-  should.  mor<  over,  be  capable  of  acting  as  train- 
master in  the  proper  distribution  ol  rolling  -.lock.  especially  in 
case  his  road  or  system  should  he  so  unfortunate  as  to  be  in  the 
vicinity  of  the  sugar-beet  business,  or  in  close  proximity  to 
freight  it  that  character. 

Where  the  system  in.-lt.dcs  leased  or  other  lines,  in  addition  to 
its  own,  .1  central  freight  or  express  depot  and  a  joint  agent  arc 
absolutely  necessary  as  a  measure  of  economy  and  the  proper 
handlim;  of  the  business.  At  Detroit,  the  most  important  thing 
to  contend  with  has  been  the  expense  oi  handling,  which,  prior 
to  the  consolidation  oi  the  electric  lines,  was  cared  for  through 
three  separate  depots.  For  instance,  express  from  the  Rapid  Rail- 
way system  was  handle:l  through  one  depot;  that  from  the  Detroit 
&  Pontiac.  Detroit  &  Wyandotte,  Detroit  &  Northwestern  and  tlu- 
Detroit.  Rochester.  Ron  co  &  Lake  Orion  roads  through  an 
other  depot,  and  that  express  lor  the  Detroit.  Ypsilanti,  Ann 
Arbor  &  Jackson  Railway  through  yet  another.  This  entailed  an 
expense  for  each  depot  of  an  agent  and  staff,  which  till  only  re- 
cently las  been  changed  and  the  stations  consolidated  in  one 
large  joiM  depot,  now  located  on  the  corner  oi  Filth  and  Congress 
streets,  ir.  close  proximity  to  depots  of  steam  roads  and  naviga- 
tion companies,  thus  also  decreasing  cartage  expense  where  in 
tcrchange  is  necessary. 

The  building  is  45  ft.  x  105  ft.  On  one  side  is  the  team  track 
or  driveway,  where  freight  is  received  and  delivered.  On  the 
,  east  side  of  the  shed  there  are  double  tracks  with  accommoda- 
tion-! i  ir  four  cars  on  ca.  h  track  with  ampli  room  ior  switching 
The  intciior  of  the  shed  is  clear  oi  all  posts,  thus  giving  ample 
floor  space  necessary  for  promptly  receiving,  sorting  and  loading 
the  express  and  freight.  There  is  also  cold  storage  ior  the  pro 
lection  oi  perishable  goods  during  the  winter  months. 

The  joint  express  agent  win  would  have  charge  of  a  depot  of 
this  kind  must  of  necessity  bv  an  experienced  railroad  man,  also 
an  accountant  of  no  mean  ability,  as  the  duties  covered  are  mani- 
fold, from  the  handling  o.'  a  truck  on  a  pinch,  in  the  depot,  to  the 
settlement  of  his  station  accounts,  which  latter  job  becomes  com- 
plicated a'  times  from  various  reasons,  such  as  change  in  rate  s, 
errors  of  agents,  careless  checking  and  handling  oi  freight,  etc. 

It  May  be  asked  to  what  class  of  freight  or  express  should  an 
electric  service  be  confined?  In  this  part  of  the  country  tin 
electric  express  service  may  be  said  to  have  iis  origin  in  the  trans 
portatiotl  of  milk,  which  was  originally  handled  in  the  small  com 
partment  on  passenger  c;.rs.  reserved  for  baggage,  but  which  ha- 
now  grown  to  such  proportions  as  to  tax  daily  the  capacity  oi 
entire  c;  rs. 

In  the  handling  oi  milk  our  experience  has  been  that  the  bes: 
results  »r.  obtained  by  the  issuing  of  milk  tickets,  which  are 
consecutively  numbered  and  taken  into  account  through  the 
cashier's  office.  These  tickets  resemble  our  ordinary  shipping 
lag;  they  arc  perforated  in  the  middle,  the  lower  portion  being 
detached  by  the  conductor  carrying  the  cans  when  filled,  and  the 
other  portion  being  left  on  to  pass  the  empty  cans  on  return  trip 
This  ticket,  as  per  sample,  yon  will  notice,  show,  the  point  of 
shipment,  shipper,  destination  and  to  whom  consigned;  this  in 

»0.  3440 

|2  i 


Am  Md.  no 
IF  FILLED  forward  to 


I 
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formatirm  being  011  both  portions  of  ticket,  eliminates  the  possi 
hility  if  errors  in  dcliviry  of  cans  when  either  filled  or  empl;. 
These  nvlk  tickets  arc  charged  for  at  so  much  per  ticket,  according 
to  distance  the  milk  is  to  be  carried,  and  by  their  use  assures  pro 
lection  Eton  loss  through  bad  accounts. 

It  ma,  be  added  that  the  conductor,  when  accepting  shipments 
oi  milk,  notes  carefully  thai  there  is  a  ticket  ior  each  can,  After 
the  shipment  is  loaded  he  detaches  the  lower  portion  and  en 
form  is* 

*•)■  T.ttvsit  ^f.uUii  SHtaifiuao,.       I't...  So  
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UAi'-BIIJ.  of  Express  Eoncaided  front  To  
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.ij».>r  lir.lin.tli.xi 
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T.lzoU  ^r.i,l*6  SKa.f.tMu.  C.  E.  A.  Fro.  So  

 Station   igo.  .    Agent's  fro.  So  

lieport  of  Express  over,  short,  damaged,  or  wrongly  consigned. 

t  ro»>  Way  Bill  So  Dale  Car  No  ltutM~. 


transferred  by   Irom  Car  to  Car  al. 

(  ondiliiui  as  noted  ot  transfer  


If  'as  Car  left  or  Express  unloaded  from  Carf. 


Keeeited  from  Car  So.    Hate  too 

SUt*  wh.ther  Ortr.  Short  or 

Damage*    Give  Fall  Particular!. 

^ijlJELStton*          MUCUS  SILLED 
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ly  »h<vm  and  in  uliat  condition  loaded?  

Ity  what  Cat?  Conductor  

EST  whil'  Stations  did  rM  load  similar  freight?. 

What  other  (am  loading  al  w  time'  

I >rsi (nation  of  cantr  *  \\"' 

If  <Ivf«  express  i»  from  r,»u,  furnish  mifiitg  and  adv.-. 

Are  yuu  short,  and  on  .hat  K.lline?  

Have  yini  any  record  of  cxprrsa  over?  

Was  express  properly  and  «*curclv  tkjinU  

rrUTK   Aglll  must  make  a  separate  report 

of  each  consignment,  ar.d  send  one  each  to 

Hilling  Station  and  tienerat  K, press  Agent 

ly  lirst  pasirngrr  train 
Keport  for  lieneral  Kxpren  Airent  to  he  filled 

out  with  copying  ink,  hut  .In  n.a.  ropy. 


closes  lb,-  -ante  to  the  ai'ditor  at  the  end  oi  his  trip  with  regular 
way  bill  showing  full  particulars  oi  cans  loaded,  ticket  numbers, 
consigims'  names,  etc.  who  in  turn  checks  over  the  number  of 
tickets  ei.cb.sed.  and  if  any  irregularities,  promptly  advises  the 
general  express  agent,  who  takes  the  matter  up  with  the  con 
doctor  to*  explanation. 

When  delivering  the  full  cans  on  arrival  at  destination,  thr 
upper  portion  of  ticket  is  leit  on  the  full  can.  which  must  be  on 
the  can  when  it  is  to  be  returned  for  refilling,  otherwise  the  cm 
dtictor  si  .mid  not  accept  it  until  a  ticket  is  provided     These  in 
strnctions  are  necessary  on  the  return  empties,  otherwise  there 
is  possibility  of  your  service  being  imposed  upon  through  tin 
scrupulous  milk  dealers  sending  their  milk  in  by  wagon  or  steam 
road  and  leaving  your  line  10  carry  the  empties  back  iree  ••• 
charge. 

The  i|itestion  may  Ik-  s-ked.  what  is  done  with  the  last  portion 
of  the  ItiliCt?  This  portion  is  left  on  the  can  until  the  conduct..; 
-l  ots  to  distribute  cans  along  the  line,  when  this  portion  is  de- 
tached ar.d  also  returned  to  the  auditor  at  the  end  of  trip,  and 
handled  in  the  same  manrer  as  the  first  portion. 

l  apping  a  great  deal  oi  territory  that  has  hitherto  had  no  rail 
road  connection  has  necessarily  thrust  upon  the  electric  express 
service  at  Detroit  a  class  of  freight  that  ought  not  lo  be  carrie  1 
in  equipment  of  that  character,  ami  which  cannot  be  d  iserininaied 
against,  the  rates  chaiged  being  governed  by  railroad  unfit,  f... 
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similar  class  of  freight,  and  arc  in  some  caics  insufficient,  and, 
therefore,  unsatisfactory  from  the  revenue  standpoint. 

It  may  be  interesting  to  know  how  the  express  is  handled  on 
the  system  in  this  vicinity,  so  the  following  is  a  brief  outline: 
For  use  in  this  service  >  full  set  of  blank*  has,  been  designed  and 
prepare!  with  care.  The  shipper  fills  in  the  receipt,  showing  the 
date,  from  whom  received,  to  whom  consigned,  destination,  and 
a  complete  list  of  articles  making  up  the  shipment.  This  receipt 
i>  made  in  duplicate,  a  carbon  copy  being  taken.  The  Detroit 
United  Kailway  receives  the  i  roperty  "subject  to  the  conditions 
on  the  back  hereof."  which  are  in  the  form  usually  adopted  by 
Common  carriers. 

When  express  is  received  at  the  depot  it  is  checked  in  on  this 
shipping  bill  or  that  part  of  the  form  marked  duplicate."  If  the 
shipment  agrees  with  the  shipping  bill  the  original  is  receipted  by 
the  checker  signing  agent's  name  with  the  checker's  initials  This 
receipt  is  retained  by  the  shipper  and  the  duplicate  is  kept  by  the 
company  and  the  shipment  rechecked  into  the  car,  thus  giving  the 
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EXPRESS  ORDER 

flcltoit  3gmt«0  fU.fsuao 


By  DETROIT  UNITED  RAILWAY.  Uie  property  described  below,  in  ap- 
parent good  order,  except  as  noted  (contents  and  condition  of  content*  of 
packages  unknown),  marked,  consigned  and  destined  as  indicated  below, 
which  said  Company  agrees  to  carry  to  the  said  dcatioation,  it  on  its  road, 
otherwise  to  deliver  to  another  carrier  on  the  route  to  aaid  destination. 
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Report  of  Express  Forwarded  and  Received  at. 
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company  a  double  chc  -k  on  each  shipment.  Any  exceptions  as 
to  shipment  being  in  baf  order,  etc.,  are  noted  on  these  shipping 
bills,  thus  enabling  the  company  in  case  of  claim  to  know  the 
exact  condition  the  goods  were  in  when  received  and  forwarded. 

After  goods  have  been  received  and  loaded  into  express  cars 
they  arc  then  billed  out  on  a  way-bill,  this  form  being  printed  in 
three  sizes— quarter  sheet,  half  sheet  and  full  sheet— the  latter 
Im  ing  ins.  x  16  ins.  The  way-bill  is  the  same  as  express  and 
railroad  way-bills,  forwarding  point,  destination,  date  of  shipment 
and  way-bill  number  showing  in  |. roper  places.  The  way-bill 
numbers  are  arrived  at  by  commencing  with  number  one  the  first 
of  each  month,' ami  numbering  them  consecutively  until  the  end 
of  the  nonth.  This  way-bill  number  is  used  as  reference  in  all 
correspondence  relating  to  any  particular  matter  coming  up  in 
regard  to  any  shipment  covered  by  this  particular  way-bill.  The 
facts  shown  on  the  way-bill  arc  designated  by  the  headings  of  the 
various  columns,  which  includes  consignor,  consignee,  number 
of  package*,  description,  weight,  rate,  charges,  advances,  amount 
prepaid  and  total  to  collect. 

The  rate  is  taken  from  the  company's  regular  express  tariff, 
which  !s  governed  by  the  rules  oi  the  official  classification. 

The  rat-.-  on  the  different  commodities  handled  are  according  to 
the  value,  dimensions  and  weight  of  each  article.  For  example, 
shipment  of  glassware,  furniture  or  any  articles  liable  to  damage 
from  breakage  are  given  a  much  higher  rating  than  articles  that 
arc  pack...!  in  such  a  manner  as  to  occupy  less  space  in  the  ex- 
press car  and  which  will  weigh  more  than  the  articles  first  men- 
tioned. 

After  this  way-bill  is  complete,  it  is  then  copied  in  a  tissue  book 
one  extra  tissue  being  tttken.  These  extra  copies  are  forwarded 
to  the  jnditor  daily,  who  checks  the  weights,  rates  and  extensions, 
and  files  the  tissue  copy  for  future  reference. 

On  arrival  of  the  shipment  at  its  destination  the  receiving  agent 
checks  the  various  shipment*  billed  to  his  station  from  the  original 
wav-bill,  notinrj  exceptions,  if  there  be  any.  as  to  condition  of  ex- 
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II,*  DETROIT  UNITED  RAILWAY  will  receive  and  carry  the  property 
marked,  consigned  and  deatined  aa  indicated  below  to  the  aaM'destinauon.  ,1 
on  its  road,  otbcrwkw  will  deliver  to  another  carrier  on  the  route  to  asid 
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 Consigner 

SHIPPING  RECEIPT 


press  whin  received  from  car.  In  case  of  there  being  any  articles 
damaged,  over  or  short,  the  receiving  agent  makes  report  of  the 
fad  on  a  special  form,  filling  in  the  information  called  for  in  the 
various  blank  spaces.  The  form  is  made  out  in  duplicate,  the 
original  being  sent  to  the  forwarding  agent  for  his  report,  on  that 
portion  of  this  form  designated  "forwarding  agent  answer  follow 
ing  questions."  This  enables  the  fot  warding  agent  to  advise  the 
receiving  agent  to  correct,  in  case  of  error  in  billing,  and  what 
course  to  pursue  in  rase  of  overs  and  shorts.  This  form  is  o,  ins. 
x  81$  ins.  and  is  shown  reduced  in  Fig.  I. 

The  duplicate  of  this  form  is  sent  to  the  general  express  and 
passenger  agents'  office,  where  it  is  recorded  in  what  is  known  a< 
"the  over,  short  and  damaged  register."  These  records  remain 
open  until  the  matter  has  been  finally  settled,  thereby  making  it 
impossible  for  cither  the  forwarding  or  receiving  agent  to  allow 
the  matter  to  diag  along  without  receiving  the  prompt  attention 
ilnr  such  matters. 
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FORWARDING  AQENT  AN8WER  FOLLOWING  QUESTIONS 

By  whom  »r-»  In  what  condition  tended t  

Ity  what  Car?  Conductor  Forwarded? 

For  what  other  Station  did  yen  load  similar  freight?  

What  other  Car.  loading  at  same  time?  

Destination  of  tame?  

If  Ovta  e«pfe-i  ii  from  you.  furnish  billing  and  advice  

Are  yem  abort,  and  on  what  billing ?  

Haw  too  any  record  of  exn.ro  oyer?  

W,^Li,<|,rTM  properly  and  securely  stowed?    

NOTE— Agents  mint  make  a  separate  report 
of  each  consignment,  and  send  one  each  to 
Billing  Station  and  General  Expreo  Agent 
by  6rst  passenger  train. 


Report  by  General  Espreaa  Agent  to  be  filled 
out  with  copying  ink,  hot  do  nnt  copy. 
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PIG.  1 

The  way-hill  it  then  entered  hy  receiving  agent  in  n» 
received"  book.    The  pages  of  this  book  arc  l6'4  ins  by  22  int.. 
and  the?  column  headings  are  shown  in  Fig.  2. 

The  keeping  of  this  book  correctly  is  the  key  to  what  is  known 
as  a  station  balance,  as  the  various  amounts  shown  under  the 
headings  of  "weight,  prepaid,  express,  advance  charges,  total  of 
way-bill."  etc..  must  agree  with  the  corresponding  columns  of  the 
"abstract  of  way-bills  received."  This  form  is.  as  its  name  desig- 
nates, an  abstract  or  summary  of  the  totals  of  all  way-bills  re- 
reived,  and  is  made  up  for  periods  ending  7tl>.  14th.  list  and  last 
of  each  month,  and  a  like  abstract  of  "way-bills  forwarded"  is 
made  un  on  a  similar  form. 

The  abstracts  of  way  bills  forwarded  is  compiled  from  the  tissue 
book  copies,  and  shows  date,  way-bill  number,  weight,  f-cight. 
advance,  prepaid. 

After  the  particulars  have  been  entered  in  the  express  received 
book  an  "expense  bill."  shown  reduced  in  Fig.  3  (original  si/,' 
0  ins.  x  6  in«.),  is  made  out.  a  carbon  copy  being  taken.  When 
the  shipment  is  delivered  the  consignee's  receipt  is  t^ken  on  the 
duplicate  and  the  agent  rrccipts  for  charges  on  the  original.  Col- 
lections are  made  on  delivery  unless  the  consignee  has  a  regularly 
authorized  ledger  account. 

When  money  has  been  collected  by  the  receiving  agent  he  makes 
an  entry  of  it  in  his  cash  book.  Agents  make  daily  remittances  of 
money  collected,  holdim;  in  the  cash  drawer  only  a  small  amount 
for  change. 

At  designated  times  a  balance  sheet,  form  N'o  i6r>.  is  made  out 
by  the  agent;  the  particulars  of  the  debits  and  credits  are  shown 
opposite  the  various  numbers  on  this  sheet,  and  arc  arrived  at 
from  the  totals  of  the  diff.  rent  forms  and  books  already  described 
Form  No.  t<56  is  a  double  sheet  t.iV<  ins  x  8'4  ins  when  folded 
once.  The  balance  shec>  is  on  the  fi  st  page  The  second  and 
third  pages  show  statements  of  express  on  hand,  forwarded  and 
rranged  under  the  heads  in  Figs  4  and  5  On  the 
is  a  statement  of  the  remittances  for  the  monih. 
This  syscm  for  the  express  service  on  electric  lines  radialinc 
from  D.'troit  was  adopted  with  a  view  to  handling  express  and  all 
accounts  relating  thereto  in  as  simple,  practical  and  systematic 
a  manner  as  possible. 

Baggage  is  no  longer  carried  in  arid  out  of  heir. .it  on  regular 
passengrr  cars,  but  follows  on  the  next  express  car  at  a  uniform 
rate  of  aj  cents  per  piece  not  exceeding  150  lbs.  Where  the 
actual  weight  exceeds  the  latter  mentioned  minimum,  the 
first-dais  rate  named  :n  the  express  tariff  is  applied  from  and 
to  the  point  to  which  baggage  is  going  at  actual  weight.  This 
arrangement  was  necessary  on  account  of  the  additional 
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involved  in  the  handling  of  baggage  and  the  low  passenger  rates 
in  effect,  which  would  not  allow  of  .1  free  checking  system. 

It  is  still  an  open  question  whether  compartment  cars  could 
not  handle  both  baggage  and  pa'M-ngcrs  during  certain  light 
hours  of  the  day.  thus  giving  baggage  early  preference  and  more 
suitable  care. 

Under  our  present  arrangement  of  checking  baggage  a  pas- 
senger can  have  his  baggage  check;d  from  any  point  on  our  sys- 
tem at  which  we  have  agents,  which  arrangement,  if  the  passenger 
is  coming  to  Detroit,  includes  delivery  to  all  hotels,  steamboat 
landings,  railroad  depots  and  residence*,  is  working  out  admirably 
in  connection  with  the  Detroit  Omnibus  Line  Company.  It  might 
be  adder!  that  this  comnsny  CD.  O.  L,  Company)  has  represen- 
tatives to  meet  all  trains  and  hoats.  so  that  the  passenger  coming 
to  Detroit  can.  by  turning  over  his  checks  to  one  of  these  repre 
scntatives.  be  relieved  of  all  responsibility  in  connection  with  his 
baggage  in  case  he  desires  to  avail  himself  of  the  frequent  electric 
service. 

There  i*  a  future  in  the  parcel  feature  of  the  business,  if  prop 
erly  conducted,  which  problem  we  have  not  yet  been  able  to  solve 
to  our  satisfaction,  owing  in  a  measure  to  the  peculiar  conditions 
existing  at  this  point.  Under  our  present  arrangement  we  are 
accepting  parcels  weighing  from  t  lb.  to  <w  lbs.  for  a  minimum 
charge  of  15  cents,  going  to  points  within  a  radius  of  40  miles, 
and  a  charge  of  25  cents  when  going  to  points  beyond  do  mile* 
This  charge,  it  must  h«  understood,  is  for  the  electric  exp 
service  only,  with  a  slight  additional  charge  for  cart  age  in 
the  consignee  wishes  package  delivercd. 


Another  Toledo  Interurban  Road 


The  Toledo  St  Indiana  Railway  Company,  which  was  incorporated 
in  June.  1001.  to  build  and  operate  an  electric  railway  from  Toledo 
to  Bryan.  Ohio,  a  di»tanrc  of  55  miles,  has  already  made  consider- 
able progress  in  the  construction  work.  The  officers  are:  Charles 
V  Griffin,  president :  George  G.  Mcl/gcr.  vice-president  and  treas- 
urer, and  C.  II  Masters,  secretary.  The  road  is  being  constructed 
by  the  Toledo  8c  Indiana  Construction  Company,  whose  officers  are: 
Charles  P  Griffin,  president:  E.  B  Smith,  vice  president :  C.  H 
Masters,  s-cretary,  and  George  R.  Boone,  treasurer. 

At  the  present  time  2t  miles  of  grade  has  been  completed,  about 
6  miles  of  poles  erected,  and  by  Dec.  I  it  is  expected  to  have  the 
2.t  miles  from  Toledo  city  limits  to  Delia,  Ohio,  completed  and  in 
operation  For  the  present  n  temporary  arrangement  for  power 
will  be  made,  as  the  power  house  h"as  not  been  completed  The 
roadbed  is  being  constructed  along  the  most  approved  steam  rail- 
road plans  and  in  every  way  is  first  class,  the  maximum  grade 
allowed  lx-ing  1  per  cent,  and  a  70-m  rail  being  used  throughout. 
Ml  bridge*  are  of  steel  with  abutments  of  concrete,  and  all  arches 
arc  of  concrete. 

Private  right  of  way  two  rods  wide  is  followed  absolutely,  and 
all  con*! ruction  is  being  done  with  the  view  of  changing  to  a 
r'ouhle  track  in  the  future,  and  consequently  the  track  now  being 
laid  is  at  one  side  with  the  pole  line  located  <o  as  to  he  between 
tracks  when  doubled. 

The  country  passed  through  is  very  thickly  settled,  and  the  towns 
along  the  line  are  all  first-class  and  flouri'shint;. 
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After  leaving  Holland.  Ohio,  the  road  parallels,  with  right  oi  way 
immediately  adjoining,  the  air  line  division  of  the  I-ake  Shore  & 
Michigan  Southern  Railroad,  and  so  continues  to  parallel  it  the  rc- 
11  aming  distance  to  Bryan,  except  where  11  lias  hcen  found  ad- 
visable to  leave  this  course  a  sufficient  distance  to  pass  through 
the  center  of  towns. 

The  civil  engineering  011  this  road  is  being  done  under  the  super- 
vision of  Riggs  &  Sherman.  consulting  engineers,  and  the  electrical 
and  mechanical  engineering  by  Mark  H.  (irifliti 



Metropolitan  Street  Railway  Association 

The  sixth  anniversary  oi  the  Metropolitan  Street  Railway  Asso- 
ciation was  observed  at  the  Metropolitan  Opera  House  on  Satur 
day  evening.  Oct  a.  when  the  usual  entertainment  was  provided 
lor  the  members  ol  the  organization  and  irien.ls  who  arc  inter- 
ested in  the  work  oi  the  association.  The  objects  and  methods 
of  this  organization  are  already  familiar  to  the  readers  oi  this 
iournal.  and  they  will  not  be  surprised,  therefore,  to  learn  of  the 
enthusiasm  that  was  shown  on  this  occasion,  as  well  as  the  gen- 
eral interest  that  was  excited  by  this  illustration  of  the  harmon- 
ious relations  that  exist  between  the  Metropolitan  Street  Railway 
Company  and  its  employees,  who  comprise  the  members  of  the 
association.  ( In  Saturday  evening  the  seating  capacity  of  the 
Metropolitan  0|icra  House  was  tested  long  beiore  the  hour  Bp- 
pointcd  lor  the  beginning  ol  the  entertainment,  and  it  was  found 
necessary  to  close  the  dOOTI  oi  the  theater  sometime  before  the 
performance  began,  owing  to  the  crush  of  those  who  desired  ad- 
mittance. There  was  a  large  number  oi  friend!  of  the  manage- 
ment present  on  invitation,  but  the  body  of  the  house  was  occu- 
pied by  the  members  of  the  organization  anil  their  families,  and 
all  thoroughly  enjoyed  the  entertainment  Mr.  Vrecland  opened 
the  proceedings  with  a  speech,  in  which  he  reierred  to  the  work  of 
tile  association  and  its  intluence  upon  the  pleasant  relations  ex- 
isting between  the  company  and  its  employees.  The  lesson  he 
drew  from  this  example  is  worthy  of  the  closest  study  on  the  part 
oi  workmen  as  well  as  large  employers  of  Ial>or.  The  key  note  to 
the  situation  is  unquestionably  the  fair  and  considerate  treatment 
oi  employees  by  the  company,  by  which  it  is  enabled  to  enlist 
co-operation  and  enthusiastic  support  in  the  work  in  which  they 
are  engaged.  Mr.  Yrccland's  remarks  form  an  instructive  contri- 
bution on  the  labor  question,  and  are  particularly  timely.  He  said 
in  part: 

"In  my  management  oi  the  Metropolitan  I  have  been  backed 
by  authority  greater  than  is  given  to  any  man  in  a  similar  position 
in  the  United  States,  for  1  have  the  entire  confidence  oi  the  com- 
pany, and  am  allowed  to  manage  its  affairs  as  I  see  fit.  This 
fact  has  helped  me  greatly  in  my  cherished  ambition  of  forming 
an  organization  such  as  wc  have  among  ourselves  now  Twenty 
years  ago.  when  I  was  doing  the  same  sort  oi  work  you  are  at 
to-day.  I  promised  myself  that  some  day  I  would  do  this  thing 
to  belter  the  conditions  oi  those  whose  lines  are  cast  in  not  alto- 
gether pleasant  places 

"You  know  that  any  one  i>i  you  can  see  the  head  of  this  com- 
pany when  you  have  any  complaint  It  will  always  be  the  same. 
\nd  when  you  nu  n  say  you  want  another  head  (or  the  company, 
on  that  day  I  shall  be  ready  to  resign 

"  I  his  institution  which  you  have  organized  and  supported  with 
your  own  money  and  by  your  individual  efforts  has  attracted 
universal  attention,  and  has  taught  an  eloquent  lesson  It  origi- 
nated with  110  other  thought  than  the  benefit  of  its  individual 
members,  and  its  growth  and  vitality  have  shown  what  can  he 
done  by  a  class  of  men  who  give  exclusive  attention  to  their  0W*1 
affairs. 

"Since  lit.  cx:-tit>ie  ..i  this  association  questions  have  arisen 
more  than  once  involving  the  relations  of  capital  and  labor,  and 
they  have  been  settled  amicably  ami  to  the  perfect  satisfaction  of 
both  parties  to  the  issue,  and  without  any  of  the  wasteful  expense 
that  seems  to  be  unavoidable  with  others 

"These  frictions  with  us  have  left  nr.  wounds  behind  them.  In 
fact,  they  have  done  more  than  anything  else  to  foster  and  de- 
velop a  mutual  confidence  between  management  and  men  that  is 
as  unique  in  its  way  as  this  organization  itself.  It  has  been  proven 
to  the  men  employed  on  this  property  that  'the  Open  door'  of 
the  management  was  not  .1  mere  name,  but  an  actual  fact.  That 
we  have  been  able,  without  wasteful  loss,  to  adjust  our  differences 
becomes  very  significant  whi  n  one  considers  what  the  history  of 
the  last  twenty  years  shows,  that  contests  between  capital  and 
labor  have  co»t  the  men  the  appalling  sum  of  tJfjjte&jfr,  and  that 
rmpl.i.vrrs  in  the  same  time,  as  the  rr«ull  ol  strikes,  lost  $!.•_•.- 
7.41.1  Jl. 

It  staggers  imagination  to  consider  what  might  have  been 
wrought  by  the  application  of  thin  princely  sum.  wasted  so 


wantonly,  if  it  had  been  applied  to  such  ends  as  those  to  which  we 
appl]  our  little  mite. 

"In  my  opinion  this  great  waste  is  the  result  of  the  failure  oi 
mutual  knowledge  between  employers  and  their  men.  As  this 
necessary  knowledge  can  only  come  front  acquaintanceship,  and 
as  associations  like  this  promote  and  foster  intercourse,  it  is  to  be 
regretted  that  other  workers  do  not  view  the  situation  as  wc  do 
How  can  men.  whether  they  are  capitalists  or  laborers,  expect  to 
Understand  each  other  if  they  arc  not  acquainted?  Without  ac- 
quaintanceship there  must  lie  as  much  ignorant  suspicion  on  one 
side  as  on  the  other  Nothing  inspires  more  iear  and  distrust  than 
half  understood  and  wholly  unseen  things. 

"I  am  no  prophet,  nor  have  I  at  hand  data  to  prove  the  as 
Sertion,  but  it  seems  to  me  that  if  all  these  difficulties— and  there 
iverc  J.-.:  1.  tlinii  ':  id  been  left  to  lh<  employers  and  err 
ployees.  without  outside  interference,  they  would  have  been  ad- 
justed without  this  horrible  waste,  and  would  have  tended  to  a 
narrowing  instead  oi  a  widening  of  the  breach  between  the  men 
and  their  employers. 

"However,  I  am  not  here  to  point  the  way  to  others,  but  merely 
to  call  your  attention,  and  the  attention  of  our  visitors,  to  what  we 
have  done  a*  an  organization  in  this  particular  community,  and  as 
an  educating  influence  to  others  elsewhere  who  are  giving  at- 
tention to  such  problems  as  ours. 

"It  is  now  fen  years  since  I  first  made  your  acquaintance.  There 
were  not  so  many  ot  us  then,  but  wc  have  increased  in  numbers, 
and  our  field  of  operation  has  widened  very  much  in  that  time. 
Hut,  great  as  has  been  our  labor.  I  have  never  lost  sight  of  the 
ambition  I  had  when  in  the  ranks,  to  do  for  my  fellows,  if  God 
helped  mr  on.  what  1  felt  vvas  ior  their  advancement  and  comiort 

"Engrossed  as  I  have  been  in  the  yearly  growing  responsi- 
bilities of  my  office.  I  have  kept  steadily  before  me  the  idea  that 
I  would,  if  life  was  spared  to  inc.  leave  to  those  in  whose  company 
I  had  labored  some  helpful  institution,  that  others  coming  after 
might  foster  and  improve,  and  when,  three  months  ago,  the 
pension  system  went  into  operation  I  felt  a  satisfaction  than 
which  no  greater  can  come  to  any  man.  Our  little  company  was 
then  placed  in  a  position  beyond  the  hazard  of  any  accident,  and. 
as  in  construction  and  operation,  we  have  set  the  standard  for  the 

r<  i  the  world,  so  we  have  on  the  human  side,  without  due 

consideration  of  which  no  great  corporation  ran  he  said  to  be 
perfectly  safe. 

"I  congratulate  you  on  the  iact  that  during  all  these  years  there 
has  been  a  steady  growth  of  esprit  de  corps,  and  that  your  loyalty 
and  the  evrn  justice  of  the  corporation  that  employs  you  have 
been  the  subject  of  universal  comment 

"All  told,  there  arc  more  than  17.000  ol  us  in  this  community, 
and  as  it  is  true  that  every  one  of  us  helps  to  support  at  least  five 
|K-rsons.  it  will  be  seen  that  in  the  lite  of  this  greatest  metropolis 
on  the  Western  hemisphere,  we  are  no  insignificant  factor." 

At  the  conclusion  oi  this  speech,  which  was  received  with 
enthusiasm  by  the  men.  an  excellent  programme  was  presented, 
and  was  thoroughly  enjoyed.  The  entertainment  was  the  most 
successful  in  the  history  of  this  organization. 

 S-SV-  

Reorganization  of  the  Northern  Ohio  Traction 
Company 

Official  announcement  i«  made  of  the  reorganization  plan  of  the 
Northern  Ohio  Traction  Company,  reference  to  which  has  previ- 
ously been  made  in  these  columns.  The  new  company  is  to  lie 
incorporated  with  $7,500000  capital  stock,  and  the  same  amount 
in  bond*.  The  present  preferred  stockholders  will  receive  in  ex 
change  for  their  stuck  a  5  per  cent  thirfy-year  gold  bond  and  tost 
per  cent  of  the  new  stock.  The  common  stockholders  will  receive 
one-halt  in  .|  per  cent  thirty-year  gold  bonds  and  200  per  cent  of 
the  same  stock  as  is  given  to  the  preferred  holders,  there  liemit 
but  one  kind  of  stock  The  stock  w  ill  he  used  a»  follows  : 
STOCK 

To  preferred  stockholders  too  per  cent   $1  joqojqog 


To  common  stockholders  joo  per  cent    . ,  ,  5.000.0011 

Bonus  on  $500,000  bonds    500.000 

Balance  in  treasury    1 .000.000 


Total  slock    $7,500,000 

mix  us 

To  retire  preferred  Stock  100  per  cent    $1,000,000 

To  retire  common  stock  50  per  cent    u 50.000 

To  lie  sold  for  improvement*  and  extension    500.0m 

Held  in  escrow  to  retire  bonds                                   .  j,ooo.oou 

Held  in  treasury    1,750.000 


Total  bonds    $7,500,000 
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A  conservative  estimate  by  a  Cleveland  broker  places  the  value 
at  'jo  per  cent  on  the  new  5  per  cent  bond*,  ami  75  per  cent  on  the 
4  per  cent  bonds,  at  which  prices  they  would  yield  nearly  sH  per 
cent,  and  considering  that  the  present  company  earned  net  for  the 
year  ending  Aug.  Jl,  1002,  $310,837;  that  the  fixed  charge*  would 
only  be  increased  $70,000;  and  that  increased  earnings  would  fol- 
low the  extcnMons  and  betterments,  it  15.  figured  that  the  new  com 
imm  Mock  would  be  easily  worth  $25  or  $30  per  share.  It  i*  claimed 
iliat  the  new  stock  w  ill  earn  t  per  cent  from  the  start,  and  it  would 
Ml  be  surprising  to  see  it  earn  3  |>er  cent  inside  of  five  year* 

The**  statements  are  interesting  in  view  of  the  fact  that  in  the 
early  part  of  this  year,  shortly  after  the  Everett- Moore  embarrass 
nient.  the  common  stock  of  the  Northern  Ohio  Traction  Company 
dropped  to  25,  and  the  preferred  to  about  40  It  is  also  interesting 
to  note  that  at  the  time  the  bankers'  committee  sought  to  liquidate 
the  common  stock  at  35  there  were  no  taker*.  today  Me**r> 
Kverctt,  Moore  and  their  friends  own  over  15,000  shares  of  the 
0OIMMOII  stock,  and  something  over  1000  *hares  of  ihe  preferred 
stock  which  i*  being  *old  to-day  on  a  falling  market  at  70  and  97 
re  'pcctively. 

♦♦♦ 

New  York  Central's  Plans 

The  proposed  electrical  equipment  ol  the  New  York  Central 
trains  entering  New  York  and  the  changes  necessary  in  the  tunnel 
for  this  improvement  will  be  the  subject  of  a  public  hearing  at  the 
next  meeting  of  the  Murray  Hill  local  board.  The  position  Of 
the  railroad  management  is  set  forth  in  a  letter  from  President 
Newman,  in  which  he  says: 

"It  ha*  been  the  understanding  with  the  Mayor  that  the  city 
will  only  co-operate  with  the  railroad  company  in  making  the 
necessary  changes  upon  condition  that  the  railroad  company  dis- 
continue, as  soon  as  practicable,  the  use  ot  steam  as  a  motive 
power  through  the  tunnel  m  Park  Avenue  The  us.-  of  steam  a* 
a  motive  power  cannot  be  actually  discontinued  until  (1)  legisla- 
tive authority  has  been  obtained,  and  (2)  the  necessary  power 
house  and  equipment  arc  constructed  and  acquired.  Anticipating 
that  at  the  next  session  of  the  Legislature  the  necessary  authority 
10  use  electric  power  instead  oi  steam  may  be  given  the  company 
has  acquired  control  of  substantially  all  the  private  property  re- 
quired to  make  enlargement  of  the  yards  and  for  the  widening  oi 
Park  Avenue,  and  is  ready  to  commence  this  work  ii  the  end 
sought  by  the  petition  can  be  obtained  and  the  necessary  munici- 
pal action  taken.  It  is  the  present  intention  of  the  railroad  com- 
pany to  discontinue  the  use  of  steam  as  a  motive  power  for  all  of 
its  trains  through  the  Park  Avenue  tunnel  anil  to  operate  such 
trains  by  electricity— probably  as  far  as  Croton  on  the  Hudson 
division,  and  White  Plains  on  the  Harlem  division.  The  date 
upon  which  operation  by  electricity  can  be  commenced  will  be 
determined  (the  necessary  authority  being  obtained!  upon  the 
time  required  for  the  construction  and  equipment  of  power  house*. 
With  the  same  desire  the  company  is  ready,  if  it  has  the  co-opera 
tion  of  the  city,  as  prayed  for  in  the  petition,  to  enter  into  con- 
tracts for  the  power  houses  required  for  operation  by  electricity 
and  take  other  steps  for  expediting  the  work  as  soon  as  the  nccr*.- 
*ary  details  can  be  perfected  " 

The  Hearing  on  the  Uie  of  Fenders,  Jacks  and  Power 
in  Massachusetts 


The  Kailroad  Commissioners  of  Massachusetts  gave  a  hearing 
Sept.  20,  in  accordance  with  their  announcement,  on  the  three 
resolves  of  the  General  Court,  directing  them  to  investigate  and 
report  as  10  the  advisability  of  passing  laws  to  compel  all  street 
railway  companies  operating  in  the  State  to  equip  their  cars  with 
jack  screws  and  power  brakes,  and  to  determine  whether  there  are 
more  practicable  types  of  fenders  now  111  the  market  than  those 
in  general  use.  The  electric  railway  manager*  were  largely  repre- 
sented at  the  hearing,  but  it  was  continued  in  each  ca*e.  so  far  as 
their  side  was.  concerned,  until  some  date  to  be  arranged  later. 

The  jack  proposition,  which  was  introduced  in  the  last  Legisla- 
ture by  a  New  Bcdiord  representative,  was  advocated  by  no  one. 
The  power  brake  resolution  was  favored  by  two  citizens,  and 
Chairman  Jackson,  of  the  Railroad  Board,  improved  the  oppor- 
tunity to  remind  the  auditors  that  in  its  report  on  the  accident 
at  Marlboro  last  summer  the  belief  was  declared  that  all  double 
truck  cars  running  at  high  speed  on  single  tracks  should  be 
equipped  with  power  brakes.  Several  parties  exploiting  fenders 
were  present  to  explain  the  good  points  of  the  various  device*, 
but  no  new  voice  was  heard  pleading  for  them  on  the  part  of  the 
public.  However,  Chairman  Jackson  announced  that  this  was  not 
at  all  conclusive  of  a  lack  of  popular  demand,  and  stated  that  the 
Railroad  Commissioners  desire  to  examine  all  new  devices  The 


desire  is  to  examine  devices  in  operation  if  possible,  but  models 
will  receive  attention,  Records  concerning  the  working  of  device* 
in  the  hands  of  the  companies  would  be  helpful,  Mr.  Jackson  said. 


A  Discussion  on  Electric  Railways  by  a  Waterworks 


At  a  meeting  of  the  Central  States  Waterworks  Association, 
lit  Id  at  Indianapolis.  Sept.  25.  an  a.ldre**  OH  electrolysis  was  deliv- 
ercd  by  L.  C.  Anderson,  consulting  electrical  engineer,  of  Franklin, 
OMo.  These  remarks  were  followed  by  a  dircussion,  in  which  vari- 
ous members  of  the  a**ociatioo  participated.  A*  these  proceedings 
give  an  idea  of  the  way  in  which  the  representatives  of  the  water 
Companies  regard  the  subject,  a  report  of  the  proceedings  is  given 
below: 

Mr.  Anderson:  Electtolysis  is  the  name  given  to  that  mechani- 
cal procr**  which  consists  in  Ihe  dissolution  of  a  chemical 
compound  by  the  passage  of  an  electric  current  through 
loch  Compound,  As  applied  to  water  pipes,  this  takes  place 
during  the  passage  of  the  electric  current  from  the  water 
pipe  into  the  soil.  The  soil  contains  salts  in  solution  These 
*alts  vary  ;n  their  character,  but  they  nearly  always  contain  sodium 
chloride  irom  the  street  washings  A  certain  amount  of  refuse 
is  necessarily  on  the  stieet  at  all  titties,  so  that  the  sub-soil  in 
which  the  pipes  are  buried  necessarily  becomes  highly  saturated 
with  salts  in  solution.  These  salts  are  decomposed  by  the  passage 
of  the  current  from  the  pipe  into  and  through  the  soil,  and  the 
acid  constituent  ci  that  proces*  oi  decomposition  attacks  the 
iron,  or  the  lead  or  copper,  as  the  ease  may  be.  in  the  pipe.  The 
metal  passes  into  solution,  leaving  in  its  place,  in  the  case  of  cast- 
iron  pipe,  a  carbo.i  in  the  form  of  graphite,  which  i*  not  soluble  in 
ihe  ordinary  acids  or  satts.  This  process  is  continuing,  and  does 
continue  111  proportion  to  the  amount  of  current  which  leaves  the 
pipe,  until  the  pipe  1*  *o  injured  that  the  pressure  ot  the  water  in 
the  pipe  causes  it  to  burst  This  current  referred  to  as  being  on 
the  pipe  come*  from  the  operation  of  street  railways.  The  rail* 
of  the  street  railway  in  the  single-trolley  system  are  in  direct 
contact  with  the  soil.  As  you  all  know,  in  operating  the  single 
trolley  system,  the  current  passes  irom  the  car  into  the  rails,  and 
is  supposed  to  pass  along  the  rails  back  to  the  power  house. 
Part  of  it  does  sometimes.  But.  inasmuch  as  the  rails  are  in 
direct  contact  with  the  earth,  part  ot  the  current  Which  passes 
into  the  rails  must  necessarily  leave  them  and  pass  into  the  earth 
and  into  any  underground  metallic  structures  that  mav  be  buried 
in  the  earth.  This  current  does  no  injury  to  the  pipe  where  it 
enters,  lul  it  does  injure  the  pipe  where  it  leaves  the  pipe  and 
passes  into  any  other  conductor.  As  the  current  passes  along 
the  pipe  it  is  found  that  a  part  of  it  passes  around  the  joints  of  the 
cast-iron  mains,  -m  account  oi  the  high  resistance  of  the  joints 
In  measuring  the  resistance  of  the  joints  we  find  a  great  variation: 
*ome  joint*  base  «  comparatively  low  resistance,  some  very  high 
I  measured  the  resistance  of  one  joint  in  a  6-111.  pipe  last  week,  and 
found  it  had  a  resistance  of  40,000  times  that  of  t  ft  of  a  6-in. 
cast-iron  water  main.  (In  acci  unt  of  this  high  resistance,  part  of 
the  current  passi.ig  along  the  pipe  is  shunted  around  the  joint. 
Wherever  this  occurs  the  pine  is  injured  so  that  you  have  two 
kinds  of  damage;  cue  oi  them  where  the  current  leaves  the  piping 
System  to  pa**  to  the  power  home  or  to  the  return  feeder*  from  the 
power  house,  and  the  oilier  where  the  current  passes  around  the 
joints.  Ot  course,  the  crrrent  passes  over  approximately  all  ot 
the  pipes  in  the  piping  •ysiem.  not  only  the  pipes  under  the  rails, 
but  frequently  tV  ise  which  are  far  distant  from  the  rail*.  With 
the  exception  oi  the  dead  ends  of  the  pipes,  it  is  safe  to  say  that 
the  current  pass;  *  over  .ill  the  pipes  contained  in  the  piping  sy* 
tent.  This  damage  to  the  joirts  of  which  I  have  spoken  is  not 
confined  at  all  to  the  ,H>silive  area,  or  to  the  part  of  the  system 
where  the  current  is  leaving  to  return  to  the  rails:  it  is  found 
throughout  the  whole  pi|  ing  system,  negative  as  well  as  positive 
area  It  is  generally  greatest  a"  or  near  the  point  where  the  pipes 
arc  changing  from  negative  to  positive. 

In  examining  pipe  ~n  the  various  cities  we  find  that  what  I 
have  given  as  a  theoretical  expectation  does  actually  take  place 
I  have  myself  examined  pipes  in  a  rumher  of  cities,  and  in  every 
place  where  the  single  trolley  system  is  used  I  found  serious 
damage  to  the  piping  system.  I  am  not  a  lawyer,  and  am  not 
going  to  *ay  anyihing  a*  to  the  legal  aspect  of  the  question  par- 
ticularly, but  it  occurs  to  mc  Irom  my  experience  I  may  be  able 
to  give  you  a  little  bit  of  advice  regarding  the  proper  methods 
of  procedure  in  tlvs  matter.  In  the  first  place.  I  would  advise  you 
tr.  not  become  in  any  manner  a  party  to  any  agreement  with  any 
railway  company  which  anticipates  the  use  of  the  piping  system 
a-,  a  part  of  its  electric  return  system.  By  that  I  mean  I  would 
not  become  a  party  to  r.ny  agreement  which  provides  for  the  use 
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of  a  single-trolley  system  of  any  kind  or  nature.  Wherever  you 
have  the  power  to  dictate  or  influence  the  provisions  of  any  fran- 
chise ordinance  I  would  suggest  and  urge  that  provision  be  made 
which  will  protect  the  water  plant  from  any  damage  from  the 
operation  0(  the  street  railway.  1  would  further  urge  that  this 
be  not  attempted  in  a  manner  to  dictate  the  system  to  be  em- 
ployed or  adopted  by  the  railroad  company,  but  that  the  require- 
ments be  made  with  a  view  alone  to  the  results  to  be  accom- 
plished. It  frequently  happens  that  a  railway  company  is  applying 
for  a  franchise  or  renewal  of  its  franchise,  and  it  seems  to  me  that 
that  is  the  psychological  movement  for  the  water  interests  to 
protect  themselves  against  this  damage. 

Mr.  McK.  Landon:  You  would  not  be  a  party  to  any  agree 
ment? 

Mr.  Anderson:  I  should  be  a  part>  to  no  agreement  providing 
for  the  bonding  oi  the  joints,  or  bonding  of  pipes,  or  insulation  of 
the  joints  of  the  pipes,  but  only  to  an  agreement  providing  that 
the  railroad  should  be  so  operated  that  none  of  the  electric  cur- 
rent used  in  such  operation  of  that  road  -hull  pass  upon,  to.  over, 
or  from,  the  piping  system;  that  is  the  only  agreement  that  I 
would  advise  you  to  become  a  party  to, 

Mr.  Pater:  Do  you  know  of  any  other  remedy  than  the  em- 
ployment of  the  double-ttollcy  system? 

Mr.  Anderson:  There  is  no  other  remedy  except  a  system 
which  provides  for  a  return  of  the  current  to  the  power  house  by 
way  of  insulated  conductors. 

Mr.  Pater:    Third  rail? 

Mr.  Anderson:  Not  necessarily  third  rail;  it  might  be  a  second- 
wire  overhead,  it  might  be  a  second  wire  underground,  but  it 
must  be  an  insulated  conductor.  The  only  practical  appliances 
used  at  the  present  lime,  the  only  ones  that  I  know  of,  arc  the 
overhead  double-trolley  system  and  the  underground  conduit  sys- 
tem, which  is  being  used  in  New  York  and  in  Washington;  in 
that  system  there  arc  two  conductors  in  the  conduit,  one  acting 
as  the  positive  and  the  other  as  the  negative  conductor.  The 
current  passes  out  from  the  power  house  through  the  positive 
conductor  through  the  car  which  it  operates,  and  back  to  the 
negative  conductor,  which  is  absolutely  insulated  from  the  rail, 
and  over  and  upon  that  negative  conductor  it  returns  to  the  power 
house. 

President  Pater:  Then  you  would  suggest  to  this  association, 
as  you  said,  that  the  different  municipalities  suggest  no  remedy 
but  make  the  street  railway  company  furnish  the  remedy? 

Mr.  Anderson:  My  suggestion  is  just  this:  that  this  association 
be  very  careful  to  not  suggest  any  remedy  which  may  make  them 
a  party  to  any  damage  which  might  result  from  the  use  oi  that 
remedy  when  the  remedy  may  not  be  complete.  My  sugges- 
tion is  that,  in  order  not  to  make  any  unreasonable  requirement, 
that  you  only  require  results  without  specifying  in  what  particu- 
lar manuei  they  ?re  to  he  secured.  Now,  if  you  require,  for  in- 
stance, an  underground  I'oublc-trolley  system  the  railroad  people 
might  very  well  argue  that  it  is  unreasonable  for  you  to  require 
that,  and  they  would  so  contend  before  a  court.  They  would 
argue  that  there  arc  other  methods  by  which  the  result  desired 
c..uld  be-  secured,  and  mat  you  had  arbitrarily  set  up  one  particu- 
lar method  (or  bringing  about  one  result  Without  giving  them  any 
opportunity  to  adopt  any  other  equally  efficient  method;  consc- 
•  lucntly.  that  \our  requirement  was  unreasonable.  On  the  other 
band,  if  you  require  that  that  road  shall  be  so  maintained  and 
operated  that  none  of  the  electric  current  used  in  the  operation  of 
the  road  shall  pass  on,  to,  over,  upon,  or  from  your  water  pipes, 
then  the  railroad  company  has  it  in  its  hands  to  bring  about  that 
result  in  any  possible  manner,  and  it  relieves  you  of  the  possible 
claim  on  their  part  of  being  unreasonable  in  your  demand.  You 
bring  about  the  ,anie  result,  but  in  a  more  reasonable  manner. 

President  Pater:  Would  you  not  also  suggest  that  all  cities 
where  there  arc  street  railway  systems.  es|>ecially  the  smaller 
towns  where  there  are  interurban  lir-cs  using  very  heavy  voltage, 
make  an  examination  from  time  to  time  of  (heir  water  mains  and 
keep  a  record  of  the  condition  of  same? 

Mr.  Anderson:    I  think  that  a  very  advisable  precaution. 

President  Pater:  I  notice  some  courts  have  said  you  can  only 
go  back  to  the  time  when  >ou  found  the  damage  occurring,  and 
that  you  should  have  imcstigatcd  the  same  and  notified  the  street 
railway  companies  of  its  existence.  If  you  have  a  competent 
engineer  >ou  can  easily  test  the  voltage  on  your  water  mains  and 
keep  an  itemized  record  oi  same. 

Mr.  Anderson:  I  heartily  concur  in  the  suggestion  made  by 
Mr.  Pater,  and,  in  addition  to  having  a  record  of  the  voltage 
readings  between  the  pipes  and  rails,  would  suggest  that  accurate 
data  of  the  condition  of  the  pipes  in  different  locations  should  be 
preserved  at  the  times  of  these  readings:  also  that  arrangements  be 
made  to  determine  the  amount  of  current  passing  over  the  piping 
system    While  it  is  very  interesting  and  very  important  to  know 


the  difference  in  potential  between  the  pipes  and  rails,  this  deter- 
mination does  not  go  f»v  enough  to  prove  beyond  •  reasonable 
doubt  that  the  damage  is  being  done  by  the  railroad  company.  It 
is  necessary  to  trace  the  current  back  to  them,  and,  in  addition  to 
that,  it  would  be  of  great  value  to  give  the  condition  of  the  pipes 
at  different  times  to  show  the  depreciation  extending  over  dif- 
ferent periods. 

Mr.  McK.  Landon:  The  court  at  Dayton  said  that  facts  seem 
to  indicate  at  Da)  ton  that  the  single-trolley  system  can  be  so 
operated  as  not  seriously  to  damage  underground  metallic  struc 
turcs,  but  from  your  remarks  I  infer  it  is  not  possible  to  operate  a 
single  trolley  so  that  there  will  not  be  serious  damage.  It  may 
extend  over  a  long  period  of  years,  but  the  damage  will  go  on,  and 
it  is  impossible  in  any  system  which  returns  the  current  by  rail  to 
prevent  a  considerable  part  of  that  current  escaping  to  the  under- 
ground-piping  system.  1  would  ask  if  bonding  of  the  rails  would 
prevent  that? 

Mr.  Anderson:  Even  though  the  bonding  is  as  perfect  as 
possible  to  make  it;  furthtr,  even  though  the  rails  be  made  of  solid 
cupper  themselves;  the  damage  to  water  pipes  would  continue. 
I:  is  absolutely  impossible  to  operate  a  single-trolley  system  with 
the  rails  uninsulated  from  the  earth,  as  they  always  are,  without 
seriously  damaging  the  piping  system.  While  it  was  held  in  the 
Davton  case  by  the  court  that  it  was  possible  to  operate  a  single- 
trolley  system  in  such  a  manner  as  not  appreciably  to  damage  the 
piping  system,  I  am  willing  to  lake  issue  with  the  court  on  that 
part  of  his  finding. 

Mr.  Hulley.  Marion,  Ind.:  Would  not  it  be  well,  in  making 
this  investigation,  to  noliiy  the  street  railway  company  that  dam- 
age is  being  done,  so  that  it  cannot  say  hereafter  that  it  was  not 
notified  of  any  damage? 

Mr.  Anderson:  I  had  that  in  mind  as  one  of  my  recommenda- 
tions that  the  railway  company  should  be  notified  that  it  was 
damaging  the  water  pipes,  and  also  to  notify  it  to  discontinue  the 
damage.  The  advantage  of  doing  this  is  in  order  to  prepare  your- 
self in  case  action  is  brought  in  court  for  damages  existing  at  the 
time  the  notification  was  made.  It  would  be  very  difficult  to  se- 
cure damages  from  the  railway  company,  under  a  number  of 
decisions  that  have  been  rendered,  unless  some  objections  had 
been  entered  to  the  manner  in  which  the  railway  company  is 
operating  its  system.  The  courts  have  in  some  cases  held  that 
the  franchise  ordinance  should  be  interpreted  as  meaning  the  man- 
ner in  which  the  ordinance  was  interpreted  at  the  time  of  the 
construction  of  the  road;  that  is,  if  the  ordinance  did  not  provide 
for  a  single  or  double  ttollcy  system  specifically,  that  if  the  rail- 
way company,  under  that  ordinance,  built  a  single-trolley  system 
and  operated  a  single-trolley  system,  the  municipal  authorities 
meanwhile  standing  by  all  the  time  and  seeing  them  build  and 
operate  that  system,  without  objection  made  on  their  part,  then 
the  interpretation  of  that  contract  would  be  that  up  to  the  time 
the  objection  was  entered,  at  hast,  that  the  contract  in  the  fran- 
chise ordinance  provided  for  a  single-trolley  system;  this  makes  it 
very  necessary  that  some  notification  be  given  the  railway  com- 
pany at  the  time  the  damage  is  found  to  exist,  and  that  should  be 
at  as  early  a  moment  as  possible  after  discovery  of  It. 

Mr.  C.  Monjeau:  I  should  like  to  ask  one  question,  which  I 
think  is  due  right  here:  Mr.  Anderson,  would  you  not  advise 
without  modification  a  resort  to  an  injunction  whenever  any  com- 
pany or  companies  are  proposing  the  introduction  of  a  single- 
trolley  system? 

Mr.  Anderson:  Well,  that  is  a  legal  question.  Of  course,  I 
am  not—as  I  said  before— qualified  as  a  legal  expert,  but  from  ray 
limited  knowledge  of  the  law  I  should  think  that  that  would  be  a 
very  advisable  thing  to  do,  indeed. 

President  Pater:  I  would  state  here,  in  this  connection,  that 
while  the  destruction  of  our  water  companies'  mains  is  a  tre- 
mendous loss  in  money  to  the  water  companies,  or  to  the  cities 
operating  them,  there  is  another  danger  arising  to  life  from 
electrolysis  with  these  large  buildings  going  up  all  over  the  coun- 
try. Some  office  buildings  contain  from  500  to  2000  persons,  and 
there  is  great  dagger  that  this  electrolysis  will  affect  these  steel 
structures  in  the  course  of  time.  Many  of  these  structures  run 
their  iron  framework  into  the  ground  a  considerable  distance,  and 
the  trolley  cars  are  running  around  the  comers  of  these  targe 
sky-scrapers.  Now.  that  might  entail  not  only  great  loss  of  prop- 
erty and  money  value,  but  loss  of  life.  I  believe  that  we  can  gel 
those  people  interested  m  this  matter.  They  are  at  present  giving 
no  thought  to  it.  and  will  not  until  there  is  an  accident,  and  then 
the  country  will  wake  rp!  If  we  will  enlist  some  of  these  in- 
terests in  this  cause  and  call  their  attention  to  this  great  danger, 
as  I  think  Judge  Carter  called  their  attention  to  it.  it  may  accom- 
plish something.  Judge  Carter  said  that  you  must  always  bear 
in  mind  the  possible  destruction  of  life  that  may  occur  if  you 
destroy  the  tenacity  of  these  steel  frameworks.    I  believe  we  ought 

Digitized  by  Google 


October  ii,  1902.)                      STREET  RAILWAY  JOURNAL.  *  627 

10  enlist  the  co-operation  of  these  interest*  in  this  subject,  and  economical  power  house  at  Anderson.  The  transmission  voltage 

they  will  help  us  in  righting  these  people,  who  arc  simply  dc-  at  which  the  present  sub-stations  are  supplied  is  14,000.  The 

tcrmincd  not  to  give  us  a  proper  remedy.  power  house  will  be  increased  in  capacity  by  the  addition  of  two 

Mr.  Boynton:  It  occurs  to  me,  in  addition  to  the  very  excellent  1000-kw  generators  and  seven  500-kw  step-up  transformers.  There 
suggestion  made  in  regard  to  the  term  of  franchise  or  contract  will  be  six  new  sub-stations  in  addition  to  the  eight  already 
requiring  results  without  prescribing  manner  of  securing  those  operated.  Each  *ub-»tation  is  to  have  two  250-kw  rotary  con- 
results,  that  we  should  also  include  a  clause  that  the  railway  com  vcrters  and  four  175-kw  step-down  transformers,  reducing  from 
pany  shall  be  responsible  in  damages  for  any  injury  resulting  to  30,000  volls  to  375  volts.  The  order  for  new  apparatus,  therefore, 
the  waterworks  system  from  the  operation  of  their  road;  embody  includes  twelve  rotary  converters  and  twenty-four  step-down 
that  right  in  the  franchise  itself.  transformers.   The  Wcstinghouse  Company  will  also  supply  all 

Mr.  Anderson:    One  thought  occurs  to  me  with  regard  to  Mr.  the  necessary  switchboards  in  connection  with  this  power  dis- 

Uoynton  s  remarks,  that  any  clause  put  in  the  ordinance  or  con-  tnbution.    In  addition  to  the  portable  sub-station,  which  the 

tract  providing  that  the  railway  company  shall  be  responsible  for  Union  Traction  Company  of  Indiana  already  owns,  another  has 

any  damages  which  may  arise  from  their  manner  of  operating  been  ordered,  which  will  contain  a  250-kw  rotary  converter  and 

the  road  seems  to  my  mind  to  imply  the  idea  that  they  may  three  87-kw  transformers.  These  portable  sub-stations  a 

possibly  so  operate  that  road  as  to  do  damage.   The  thing  that  hi  a  box  car  and  can  be  run  into  any  sub-station  on  the  1 

you  need  is  to  have  them  build  the  road  in  such  a  manner  that  they   t  ,  t 

shall  not  do  damage,  and  that  you  shall  not  in  any  manner  or 

iorm  in  your  ordinance  give  any  reason  for  any  court  to  suppose  The  Hudson  Valley  Railway  Strike 

that  it  v.;>s  intended  that  they  should  do  damage  to  the  pipes,  pro-   

vided  they  paid  for  it.    Any  damages  that  you  may  recover  from  a  The  strike  of  conductors  and  motormen  on  the  Hudson  Valley 

railway  company  is,  of  course,  to  your  pecuniary  advantage,  but  Railway,  which  was  declared  on  the  morning  of  Saturday,  Aug.  30, 

the  thing  that  is  important  to  you  is  to  preserve  those  pipes  to  the  has  been  resumed,  although  last  week  it  was  announced  that  it 

purposes  for  which  they  were  installed  in  the  ground.    The  rail-  ''ad  been  closed,  and  that  the  men  had  acknowledged  their  defeat, 

way  company  might  agree  to  replace  all  the  pipes  that  arc  dc-  and  applied  for  reinstatement.    The  causes  which  led  up  to  the 

stroyed  by  electrolysis,  but  what  good  will  that  do  you  if  at  the  trouble  were  explained  in  the  Street  Railway  Journal  of  Sept. 

time  of  a  large  fire  a  main  bursts?    Suppose  the  disaster  means  20.    When  the  strike  was  ordered  it  was  announced  that  the 

that  $1,000,000  worth  oi  property  is  destroyed  in  the  flames,  what  former  employees  had  taken  measures  to  prevent  any  deeds  of 

clause  like  the  one  suggested  will  cover  the  loss  of  that  property  violence  and  intimidation,  but  as  soon  as  the  company  attempted 

in  this  indirect  manner?    Surely,  none.    It  seems  to  me  that  the  to  operate  cars  the  usual  methods  were  resorted  to,  and  in  several 

wisest  thing  to  do  in  drawing  up  such  an  ordinance  is  not  in  any  cases  very  serious  accidents  were  averted  only  by  the  exlraor- 

manncr  to  suggest  that  any  other  system  shall  be  adopted  than  dinary  precautions  that  were  taken  by  the  company.    At  several 

such  a  system  as  will  entirely  protect  you  from  this  damage.  points  along  the  road  cars  were  stoned  and  attempts  made  to 

 .  drive  the  motormen  and  conductors  from  their  places,  and  it  was 

_                                                        _  found  necessary  to  call  out  the  State  militia,  as  well  as  to  secure 

Traffic  on  the  Chicago  Elevated  Roads  the  services  of  a  large  number  of  deputy  sheriffs  to  protect  the 

.                                  ...  company's  properly.    About  two  weeks  ago  the  company  suc- 

I  ramc  on  three  of  the  Chicago  elevated  roads  so  far  this  year  CCcdcd  in  opening  its  lines  and  resuming  service,  although  the 

in  passengers  carried  is  given  in  the  following  table:  regular  schedule  was  not  followed  for  sonic  time,  but  last  week 

METROPOLITAN  elevated  most  of  the  old  employees  had  applied  for  reinstatement,  and  the 

Month                      1902           loot         Increase  Per  Cent  leaders  of  the  strike  acknowledged  their  defeat.    The  company 

January                       98,029        89,609         8,339        9,3  selected  from  its  former  employees  enough  men  to  fill  the  un- 

I'ebruary                    100,466        97.65y          2,807         3.8  occupied  positions  on  the  road,  the  militia  was  withdrawn,  and 

March                         105,512        98,339          7,173         7,3  arrangements  made  to  operate  on  the  old  schedule.   On  Saturday 

April                          109,246        97,018         12,228       12.6  night  and  on  Sunday,  however,  hostilities  were  renewed.  At 

May                           105,799        92.579         13,227        14.2  Clcns  Falls  a  mob  badly  wrecked  several  cars,  took  some  of  the 

June                          101,743        86,179         15  564       1&.0  motormen  and  conductors  from  them,  stoned  the  cars,  fired  at  the 

July                             97^99        79,308         18,621        23  4  military,  overawed  the  police,  and  for  a  time  was  in  control  of  the 

August                        100,099         81,256         18,843        23.1  U'wn.  The  rioter*  started  for  a  mass  meeting  the  labor  unions  were 

September                   100,7s i         88,226         21,525       24.6  to  hold.  They  were  making  a  parade  preliminary  to  the  meeting, 

NORTHWESTERN  FLFVATED  ai,<*  ,,1e  rMr         °'         "ne  Droke  °^  ano  Allowed  a  car-    At  a 

Month                        1002            iooi         Increase  PerCent  5*'<ch  they  got  the  trolley  off  the  wire,  broke  the  rope,  jeered  at 

January                      6  010         «  022             <«  ln<"'  crew'  threw  stones,  breaking  the  windows  and  forcibly 

February' 64760         SUMS           OAM        \?  \  dra88«d  the  crew  o«  the  car.   Other  cars  came  along  until  there 

March                        os  162  were  four  on  the  switch.  A  motorman  was  hit  on  top  of  the  head 

6?!i«i         «862           6«o7       '^fi  w'tn  *  brick  a"d  badly  cut  in  the  face.   The  police  succeeded  in 

'J                              61100                           /  getting  five  of  the  crew  on  the  four  cars  to  headquarters,  although 

jjjjj  "                       60  8m         ?i'ov7          -i*"*  followed  to  the  station  by  the  mob,  which  endeavored  to  force  an 

r  i    '                                            ft'ee                *             4  entrance  into  headquarters  through  a  rear  window.    They  were 

Aiiaim e-7                 _           J/  not  driven  away  until  fired  upon  by  the  police.   In  the  meantime 

  b            '~3  the  sheriff  had  called  out  Company  K,  National  Guard,  again.  A 

9    5  detail  guarded  the  four  stalled  cars  and  another  went  to  police 

SOUTH  side  elevated  headquarters  after  the  non-union  men  and  escorted  them  to  the 

1902           1901        Increase  Per  Cent  company's  offices.   A  mob  of  2000  or  more  was  hooting,  jeering 

January                         79.154         7'. '37           8,017        U-2  and  crowding  upon  them,  and  it  was  necessary  in  several  instances 

February                      79.3«6        74.525          4.861         6.5  to  club  muskets  to  get  through,   The  crews  were  put  back  on  the 

March                          8o.3t3         76,269           4.044         5  3  cars,  and,  guarded  by  the  soldiers,  started  (or  the  station,  2  miles 

APnl                             8' -009         77.772           3.237         4-2  south.    They  were  thus  escorted  to  the  outskirts  of  the  village, 

M»X                             76.063         74.205           1.858         a.5  where  the  soldiers  boarded  the  cars.    Almost  immediately  there 

June                           76.449        69,645          6.804        9-7  were  several  shots  fired  at  the  cars,  wlfich  the  guard  answered  with 

J"1*                            70,767         63.763          7.004       10.9  a  volley.   A  half  mile  farther  the  cars  were  stalled  because  poles 

August                          68,334         61,143           7,191        ti.7  and  wires  had  been  cut  down.   The  cars  returned  to  the  armory. 

September                     76.572         67,627           8.945        «3  2  and  later,  repairs  having  been  made,  started  for  the  station.  On 

  the  grade  near  Rogers  Street  men  signalled  to  the  first  car  to 

a  _               1             mj       ■  .          #  .  t      f  t  •       -f  stop,  and  when  no  attention  was  paid  to  the  summons  they  cn- 

Apparatui  lor  the  New  Lines  of  the  Union  Traction  deavorca  to  stone  it   The  cars  slowed  down  and  the  soldiers 

Company  of  Indiana  arrested  the  men.  not,  however,  until  after  the  cars  had  crashed 

  together,  being  damaged  considerably.   It  was  then  found  that  the 

Mention  has  already  been  made  in  these  columns  of  the  large  rajis  |,a<i  been  greased  and  an  attempt  made  to  pile  the  four  cars 

mileage  of  new  interurban  lines  being  constructed  by  the  Union  jn  a  heap. 

Traction  Company,  of  Indiana,  in  addition  to  the  100  miles  of  At  South  ('.lens  Falls.  Saratoga  County,  the  wires  hive  been  cut 

interurban  line  already  operated.  The  electrical  apparatus  to  fur-  3nci  a  car  stoned,  the  conductor  being  hit  by  a  brick.  The  service 

nish  power  for  these  new  lines  has  recently  been  contracted  for  there  was  discontinued.    F.vervthing  is  reported  as  quiet  on  the 

with  the  Westinghouse  Electric  &  Manufacturing  Company.  The  other  divisions  of  the  road  in  Washington.  Warren  and  Saratoga 
will  be  operated  from  the 
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On  Sunday  the  militia  was  detailed  to  protect  the  power  house 
and  other  property  of  the  Hudson  Valley  Electric  Company  in 
(ileus  Fall*,  A  si|iiad  also  guarded  a  bridge  at  Sandy  Hill,  having 
heen  sent  there  owing  to  a  report  that  MM  of  the  .anal  bridges 
ihere  was  to  be  blown  up.  Thirteen  persons  arc  being  held  lor 
inciting  riot  Saturday  night.  Mud  is  wing  thrown  at  ears  and 
passengers  in  Fort  Edward. 



Dick,  Kerr  &  Co.'s  Business 

Dick,  Kerr  &  Co.,  Ltd  ,  oi  London,  have  made  a  very  satisfac- 
tory showing  in  their  annual  report  for  the  year  ended  June  30, 
which  was  submitted  to  the  shareholders  on  Sept  jo  The  profits 
earned  during  the  twelve  months'  trading  to  June  jo  amount  to 
&  IOJ.7S7  IfSs.  7d.  Out  of  this  had  to  be  paid  debenture  and  loan 
interest  and  trustees.'  fees,  and  there  has  been  reserved  the  sum 
icquircd  to  provide  lor  the  premium  payable  on  the  redemption  oi 
the  present  debenture  stock.  These  absorb  X6.68»  10*.  Oil., 
leaving  a  balance  ol  .£97,074  A*,  71I .  lo  Mrhicfl  must  he  added  the 
profits  brought  iorward  irom  last  year,  viz.:  £^7.703  «>.  od  , 
making  a  total  of  .£1^4.807  lis.  7<l.  available  for  appropriation  as 
Inflows:  u)  To  pay  a  dividend  of  5  per  cent  per  annum  on  the 
preference  share  capital  (the  proportion  of  this  dividend  lo  Dec 
31,  1901.  has  already  been  ptM),  £0,000.  (2)  To  carry  one- 
fifth  oi  the  remaining  profits  to  reserve  fund,  as  required  by 
clause  14  oi  the  trust  deed  securing  the  debentures,  £i&ai4 
17s  4d  :  further  sum  to  this  reserve,  £21.785  js.  zld.  Total. 
£40.000.  13)  To  pay  a  dividend  of  to  per  cent  and  a  bonus 
oi  JO  per  cent  on  the  ordinary  share  capital  ot  £  ifm.ooo. 
free  of  income  tax,  £4X.ooo  (4)  To  carry  forward  the 
balance  of  £ 30.86"  15s.  ?d.  Total,  £  W4.W>7  tjs.  ?d.  The  dividend 
un  the  preference  shares  were  payable  on  Oct.  1.  as  usual,  and 
the  dividends  and  bonus  recommended  on  the  ordinary  shares  will 
lie  paid  when  approved.  The  directors  consider  the  result 
of  the  twelve  months'  trailing  satisfactory,  and  stale  that  the 
prospects  lor  the  current  year  show  every  indication  of  good 
results.  Since  the  last  report  important  contracts  have  been  car- 
ried out  ior  the  const  ruction  and  equipment  of  several  electric 
tramways  in  (ireal  Hnlain  and  abroad:  and  these  works  have 
given  satisfaction  to  the  company's  clients.  The  resolutions  for 
inquiring  the  shares  of  the  F.nglish  Electric  Manufacturing  Com- 
pany. Ltd.,  were  duly  passed,  and  the  exchange  of  the  shares  will 
be  carried  out.  Steps  will  be  taken  to  acquire  the  few  outstand- 
ing shares,  ami  arrangements  will  he  made  with  the  debenture 
holders  oj  hoth  companies  at  an  early  date 

Ballast  Car  (or  Street  and  Intraurban  Railways 

The  old-fashioned  ballast  car  is  rapidly  giving  place,  on  boll) 
'team  and  electric  railway  construction  work,  10  more  modern 
ty|ies.  One  of  these,  which  was  designed  especially  for  electric 
railway  work,  is  illustrated  herewith     These  ears  are  not  only 


BALLAST  CAR  POM  CONSTRUCTION  WORK 


in  extensive  use  for  distributing  ballast,  but  art.-  also  very 
economical  fur  filling  trestles  or  on  other  work  requiring  the  load 
to  be  dumped  between  the  rails.  The  wheels  are  chilled  hard  for 
long  wear;  bronze  journal  hearings  nr.  n-id  Ittd  iilmr  oak  timber 


is  employed  throughout.  The  doors  are  hung  at  the  bottom  of 
the  bed  by  angle  iron  hinges  of  strong  construction  and  are  held 
in  place  by  double  test-prool  cable  chains.  The  load  is  discharged 
by  tripping  a  lever,  not  shown  in  the  illustration,  which  releases 
the  doors.  The  latter  arc  brought  back  to  place  by  means  of  a 
lever  and  a  ratchet  winding  the  chains  around  a  roller. 



Removal  of  American  Correspondence  School  to  Chicago 

The  American  School  of  Correspondence,  which  was  organized 
several  years  ago  at  Boston,  has  removed  its  headquarters  to 
Chicago,  and  will  be  conducted  bcreaiter  in  conjunction  with 
Armour  Institute  oi  that  city  Dr.  Gunsaulug.  president  of  the 
Armour  Institute,  has  been  made  chairman  oi  the  advisory  board 
oi  the  Correspondence  School,  and  the  work  of  instruction  by 
Correspondence  will  be  carried  on  under  the  regular  faculty  of  the 
Armour  Institute.  It  is  worthy  of  note  that  all  work  under  the 
correspondence  system  will  be  recognized  in  applications  for 
degrees  from  Armour  Institute.  The  Correspondence  School  has 
been  particularly  successful  in  its  mechanical  and  engineering 
departments,  and  it  has  already  a  large  list  ot  graduates  occupying 
responsible  positions  Its  present  roll  of  students  includes  rep- 
resentatives in  many  foreign  countries,  including  New  Zealand. 
China.  India.  RttxttS  and  other  remote  quarters.  The  Correspond- 
ence School  has  also  recently  issued  a  very  handsome  "Reference 
Library  of  Modern  Kngineering  Practice."  These  volumes  are 
prepared  for  the  use  oi  the  more  advanced  students,  and  contain 
carefully  prepared  articles  on  engineering  topics  by  authorities  in 
(heir  respective  lines  I'ndcr  the  new  arrangement  with  the 
Armour  Institute  it  is  expected  that  the  Correspondence  School 
will  enjoy  even  greater  success  than  it  has  already  met.  as  its 
Facilities  will  be  very  much  unproved. 

Rapid  Transit  at  the  World's  Fair 

It  will  cost  $7ju.ouo  10  construct  and  equip  the  rapid  transit 
system  upon  the  World's  Fair  grounds  at  St.  Louis.  The  length 
of  the  road  and  its  branches  will  be  H  miles,  and  it  will  enable  the 
visitors  to  see  the  vast  exposition  with  as  little  fatigue  as  pos- 
sible. The  problem  in  planning  the  intramural  mad  has  been  10 
place  it  where  it  would  not  mar  the  beauty  of  the  exposition 
Eminent  engineers  have  been  called  into  consultation  and  all 
phases  of  the  project  have  been  studied  thoroughly.  It  is  believed 
the  plan  presented  by  Charles  V.  Weston,  of  Cbicago.  conies 
nearest  to  a  perfect  solution  of  the  difficulty.  Owing  to  the  vary- 
ing altitudes  of  the  exposition  grounds  the  road  will  lie  at  times 
an  elevated  line  and  in  other  parts  built  at  grade  or  below  the 
surface.  The  trip  on  the  intramural  railway  will  undoubtedly 
be  one  ot  the  most  delightful  diversions  ior  visitors  to  the  ex- 
position. 



Sale  of  Southern  Property 

Interests  identified  with  the  Railways  &  Light  Company  of 
\merica.  who  are  also  the  controlling  owners  in  the  North 
\ugiista  Electric  &  Improvement  Company,  of  Augusta.  Ca,,  and 
the  Augusta-Aiken  Electric  Kailway  Company,  have  consum- 
mated the  purchase  oi  a  majority  of  the  stock  oi  the  Augusta 
Kailway  <t  Electric  Company,  of  Augusta,  which  owns  the  entire 
street  railway  and  electric  lighting  properties  of  Augusta.  Its 
capital  stock  is  $1,000,000,  and  it  has  $1,000,000  of  bonds  out- 
standing. 

 ♦♦♦ 

Meeting  ol  the  New  York  Railroad  Club 

The  next  meeting  of  the  New  York  Railroad  Club  will  be  held 
nr  Thursday,  Oct.  10.  at  the  rooms  of  |h«  Metropolitan  Street 
Kailway  Association,  No  701  Seventh  Avenue,  corner  Fiftieth 
Street.  New  York  City.  The  subject  of  the  evening.  "Railway 
Freight  Claims."  will  Ik-  presented  in  a  paper  by  R  L.  Calkins, 
freight  claim  agent  of  the  New  York  Central  &  Hudson  River 
Railroad  A  full  discussion  is  expected,  particularly  <ui  the  line 
ni  the  relation  efficient  service  by  the  mechanical  and  transporta- 
tion departments  bears  lo  the  iiumtier  and  importance  of  claims 
presented  The  executive  committee  is  experiencing  considerable 
difficulty  in  securing  sat  is  factory  permanent  quarters  for  the  club, 
and  in  the  emergency  was  glad  to  accept  the  invitation  extended  by 
ibe  Metropolitan  Street  Railway  Association  to  use  its  quarters  for 
the  coming  meeting:  at  that  meeting  the  special  committee  on  new 
T'arters,  consisting  of  ihc  president  and  the  secretary,  will  render 
its  report  and  a  permanent  location  will  then  doubtless  be  decided 
upon  The  secretary  of  the  club  has  removed  hi*  office  to  418 
Center  Slrri-t,  South  Orange,  N.  J. 
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Topic*  of  the  Week 

In  a  speech  in  Hamilton  County  tM  other  day  Mayor  Johnson, 
of  Cleveland,  said:  "The  Republicans  at  Akron  had  two  big  ele- 
phant* in  their  parade.  Our  side  have  only  Mr.  Bigclow  and 
myself  to  attract  the  people." 

A  wealthy  resident  of  St.  I.ouis  has  made  a  six  month*'  con- 
tract with  a  strict  car  advertising  firm  for  the  display  on  the  cars 
of  the  St.  Louis  Transit  Company  of  200  cards  on  which  are 
printed  six  scriptural  quotations,  taken  from  as  many  bootci  of  the 
Bible.  The  cards  have  appropriate  headings,  and  since  their  ap- 
thcy  have  attracted  unusual  Mention. 


The  Supreme  Court  of  Washington  has  decided  that  a  strut 
railway  company  is  responsible  for  mistakes  made  by  its  conduct 
ors  in  the  matter  of  issuing  transfers  to  branch  lines,  and  that  ■ 
person  who  may  be  ejected  from  a  street  car  because  lie  does  not 
possess  a  proper  transfer  is  entitled  to  recover  damages  against 
the  company  if  the  fault  of  the  mistake  lies  with  the  conductor 
who  issued  the  transfer. 

The  Lord  Mayor  of  Liverpool.  England,  visited  Cleveland  a 
irw  days  ago  "to  meet  Mayor  Tom  L.  Johnson  and  inspect  his 
low-iarc  tramways."  regarding  which  the  Lord  Mayor  is  said  to 
have  heard  very  much.  Mayor  Johnson  was  away  on  his  cirrus 
campaign,  and  it  took  some  tall  explanations  to  convince  the 
worthy  Briton  that  the  ,»-ccnt  fare  lines  exist  only  in  the  minds 
of  the  jov  ial  Mayor  and  his  followers. 

According  to  last,  yeaCs  census,  Paris  had  96.698  horses  which 
could  be  utilized  in  case  of  war,  this  having  been  the  average 
figure  for  many  years:  but  this  year  the  number  has  suddenly 
fallen  to  90.706.  This  considerable  diminution  is  said  to  be  due 
to  mechanical  traction.  The  Paris  Omnibus  Company  had  last 
year  16.579  horses  in  its  service,  now  it  employs  nearly  2000  less 
In  all  the  companies  which  compete  with  the  tramways  and  the 
Metropolitan  Railway,  the  diminution  of  horses  has  been  2727. 
The  remaining  .,175  horses  which,  since  last  years'*  census,  have 
passed  out  of  service  have,  therefore,  it  is  said,  been  replaced  by 
automobiles. 

The  Wall  Street  Journal  quotes  a  director  of  the  New  York. 
N'ew  Haven  &  Hartford  Railroad  as  saying:  "The  operations  01 
ihe  New  York.  New  Haven  &  Hartford  Railroad  ior  the  year 
ended  June  30  last  were  certainly  very  favorable  and  indeed  grati 
tying  to  the  directors  The  annual  report  is  certainly  noteworthy 
when  consideration  is  taken  of  the  fact  that  the  system  is  net- 
worked with  electric  car  lines,  more  so  than  any  railroad  in  the 
country.  As  I  stated  some  time  ago.  I  still  maintain  that  the 
electric  railway,  as  now  operated,  is  a  help  rather  than  a  detriment 
to  the  steam  roads.  The  electric  railway  is  bringing  people  to  the 
centers  of  population,  and  encouraging  travel  by  the  general 
public.  It  is  possible  that  the  through  electric  lines  may  hurt  the 
steam  roads  somewhat,  but  until  these  through  electric  lines  have 
demonstrated  their  usefulness  to  the  public,  and  their  ability  to 
earn  dividends,  it  i>  impossible  to  say  just  to  what  extent  their 
competition  will  affect  the  earnings  of  the  steam  roads,"  There 
ate  many  persons  who  would  like  to  have  this  director  explain 
«hy  the  company  equipped  some  of  its  branch  lines  with  elec- 
tricity, why  the  company  always  opposes  the  construction  of  an 
electric  railway  that  enters  its  territory,  and  why  that  memorable 
ritht  was  made  against  the  New  York  &  Port  Chester  Railroad. 
 *♦*   

Street  Railway  Patents 


[This  department  is  conducted  by  W.  A  Roseiih.ium,  patent 
attorney,  Room  No,  120J-7  Nassau- Bcckmati  Building,  New  York  | 
I'NtTED  STATES  PATENTS  ISSl'KU  SEPT.  23.  W5 

709,484.  Magnetic  Wheel;  J  (>.  Heinze.  Jr.  Res  ere  Muss 
A  pit,  filed  Feb  24.  1002.  A  number  of  electromagnets  are  formed 
in  the  structure  of  the  wheel  and  energized  lor  the  purpose  of  in- 
creasing the  traction  of  the  wheel. 

709.516.  Knd  Panel  and  Scat  Post  for  Open  Cars:  J.  Seebeigcr. 
Watcrvlict.  N.  Y.  App  filed  April  24.  1902.  An  improved  con- 
struction for  connecting  the  metal  end  panel  with  the  base  of  the 
post. 

709.517.  End  Panel  for  Open  Car  Seats  and  the  Scat  Post  with 
which  it  Connects;  J.  Seeberger.  Watervliet.  N.  Y.  App.  filed 
April  24,  1902.    Modification  of  the  preceding  patent 

709.564.  Pivoted  Rocker  Bearing  Center  Plate  for  Railway- 
Cars;  C.  M.  Thompson,  Newark.  Ohio.  App  filed  May  12,  1902. 
A  truck  center  plate  secured  to  the  bolster  and  provided  with  an 
annular  channel  to  receive  a  number  oi  radially  disposed  rockers 


and  with  a  central  opening  to  receive  th>;  p;vot  portion  of  the 
body  center  plate. 

709,59°-  Trolley  Track  Switch;  P.  F.  Werner,  Williamansett. 
Mass.    App,  filed  April  7.  1902.  Details. 

709,675.  Electrically  Operated  Railway  Switch;  J,  Loney.  De- 
troit. Mich.  App.  filed  June  at,  1902.  The  switch  point  is  raised 
and  lowered  by  a  cam  surface  on  the  rod  which  connects  the  cores 
oi  two  solenoids. 

7<hj74.1  Track  Brake,  T.  S.  Butler,  Vandergnft.  Pa.  App. 
filed  April  15,  1902.  Two  levers  carrying  roughened  wheels  are 
pivoted  in  a  position  so  that  when  moved  by  tic  brake  chain  the 
wheels  will  be  thrown  against  the  rails. 

709,755-  Center  Bearing  for  Railway  Cars:  F.  Ditchfield, 
Avalon.  Pa.  App  filed  July  I,  190a.  A  center  bearing  plate  having 
a  projecting  member  oi  any  desired  height  and  conformation  and 
;i  base  shrunk  thereon. 


PAThNT  NO  709.484 

709v86j  Railway  Switch  Operating  Device:  J.  C  Booth,  Mo- 
nesson.  Pa.  App.  tiled  May  14,  1902.  .\  plow  adapted  to  engage  a 
switch-throwing  lever  in  the  roadbed  is  thrown  downward  by 
operating  a  push  button  which  closes  the  circuit  through  a  magnet 
whose  armature  moves  the  plow. 

701J.878.  Manufacture  of  Rail  Bonds;  F.  H.  Daniels  and  H.  W. 
Wyman,  Worcester,  Mass  App.  filed  Feb  7.  1902.  The  end  oi 
the  bond  is  provided  with  a  socket  into  which  a  hard  metal  plug 
is  driven  to  spread  the  bond  in  the  orifice  of  the  rail. 

70OJB84.  Car  Brake:  J.  H.  Dc  May  and  F.  Hoyland.  Jr..  Jack- 
son. Mich.  App.  filed  Jan.  29.  190a,  A  combination  of  worm  and 
spur  gearing  between  the  brake  staff  and  the  rigging, 

700,02.1.  Momentum  l_ar  Brake;  T.  E.  McCollum.  Toronto. 
Can  App.  filed  Jan  a,  1902  Wedging  discs  arc  forced  between  a 
pair  oi  discs  loosely  mounted  on  the  axle,  said  pair  of  discs  being 
located  between  two  other  fixed  discs  with  which  they 
to  retard  the  car. 


PATENT  NO.  710,071 

:•>■>,,  Railway  Track  Structure;  I  B  Entwisle  lohnstown. 
P*  App  filed  Feb.  8.  190a.  A  hard  metal  in  set  plate  to  be  used 
at  switches  and  crossings. 

709.981.  Car  Brake;  C.  M.  Griggs.  Scottdalc.  Pa.  App.  filed 
Sept.  j.  1901.    Details  of  construction  of  a  track  brake. 

7cx).'/jt.  Cat  Fender;  J,  H.  Lutter,  Covington,  Ky.  App.  filed 
Jnnc  2.1.  1902.  The  fender  consists  of  a  buffer  and  a  scoop: 
when  the  former  is  hit  it  trips  the  latter,  allowing  it  to  fall  and 
pick  up  the  obstacle. 

710.072.  Electric  Railway  System:  W.  B.  Potter,  Schenectady. 
N  Y.  App  filed  Feb,  28.  1901.  A  conveyor  for  feeding  out  the 
sand  from  the  box  is  driven  at  will  by  an  electric  motor. 

710.1.14.  Sand  Distributor  tor  Railroads:  W.  H.  Bell,  Brooklyn, 
V  Y.  App.  filed  May  7.  1502.  The  spout  of  the  sand  box  is 
automatically  moved  by  the  truck  when  the  car  passes  around 
a  curve,  to  deliver  the  sand  to  the  proper  point  at  all  times. 
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PERSONAL  MENTION 

MR.  H.  F.  MARSHALL,  who  has  b«ti  visiting  in  this  country 
for  several  weeks,  sailed  last  Tuesday  (or  England. 

MR.  FREDERICK  WILSON  has  resigned  his  position  as 
manager  of  the  Brantford  Street  Railway  Company,  of  Brantford, 
Ont. 

MR.  A.  B.  DOLBY,  who  recently  resigned  his  position  with 
Mr.  Francis  Granger,  is  now  in  charge  of  the  Street  railway  de- 
partment of  the  General  Supply  Company,  of  New  York. 

MR.  WILLIAM  F.  MULKEY.  one  of  the  owners  of  the 
Toledo  &  Monroe  Electric  Railway,  died  at  his  home  in  Detroit 
a  few  days  ago.  He  was  identified  with  a  number  oi  prominent 
Detroit  enterprises. 

MR.  ROBERT  C.  BROWN,  formerly  general  manager  of  the 
Sao  Paulo  Tramway,  Light  Ac  Power  Company,  Ltd.,  oi  Brazil, 
has  been  appointed  electrical  expert  of  the  Toronto  Railway  Com- 
pany. 

MR.  J.  B.  ROilRER.  chief  engineer  oi  the  Honolulu  Rapid 
Transit  &  Land  Company,  Honolulu,  H.  I.,  has  resigned  his 
position  to  return  to  the  United  Slates.  Prior  to  his  connection 
with  the  Honolulu  Rapid  Transit  &  Land  Company  Mr.  Rohrer 
was  (or  three  years  connected  with  the  Chicago  Drainage  Canal. 

MR.  A.  B.  SANDERS,  who  has  for  several  years  been  con- 
nected with  the  engineering  department  of  the  American  Telephone 
&  Telegraph  Company  at  New  York,  has  resigned  to  take  a  position 
as  sales  engineer  with  the  Electric  Storage  Battery  Company,  of 
Philadelphia. 

LIEUTENANT-COLONEL  HORATIO  A.  YORKE,  chief 
inspecting  olhcer  of  railroads  ior  the  Board  oi  Trade,  o(  London, 
who  has  been  commissioned  to  prepare  a  report  on  the  workings 
of  American  railroads,  especially  electric  railways,  is  now  in  this 
country.  Mr.  Yorke  proposes  to  spend  about  a  month  here,  and 
will  make  a  special  study  oi  the  underground  conduit  system. 

MR.  THOMAS  HAW  KEN.  who  has  been  superintendent  of 
the  Rockland,  Thomaston  &  Camden  Street  Railway,  of  Rockland, 
Me.,  (or  several  years,  has  been  appointed  general  manager  of  the 
company.  Mr.  Valentine  Cbisholm,  who  has  been  chief  electrician 
of  the  company,  has  been  appointed  superintendent  to  succeed 
Mr,  Hawken. 

MR.  LOUIS  F.  HYDE  and  MR.  CHARLES  S.  BAXTER, 
v>ho  have  had  charge  of  the  legal  and  claims  department  of  the 
Boston  Elevated  Railway  during  the  past  five  years,  and  who 
acted  in  like  capacity  for  the  West  End  Street  Railway,  of 
Boston,  which  was  succeeded  by  the  Boston  Elevated,  have  re- 
signed. 

MR.  ALEXANDER  McKENZIE,  formerly  oi  the  Toronto 
Railway  Company,  has  acepted  the  position  oi  vice-president  and 
general  manager  lor  the  Sao  Paulo  Tramway,  Light  &  Power 
Company,  Ltd.,  of  Sao  Paulo,  Brazil,  and  is  now  on  his  way  to 
Sao  Paulo  to  take  up  the  work.  The  Sao  Paulo  Tramway,  Light 
&  Power  Company  has  just  added  a  new  turbine  to  its  plant, 
making  four  machines  in  all,  as  well  as  thirty  new  cars,  and  it  is 
extending  its  operations  in  every  directions. 

MR.  E.  W.  GOSS  has  resigned  as  president  of  the 
Middlctown  Street  Railway  Company  of  Middlctown,  Conn., 
wild  Mr.  Oliver  Gildcrslecve,  of  Portland,  has  been  elected 
as  his  successor.  Mr.  Goss  retired  from  the  company  in  order  to 
devote  his  entire  attention  to  the  Milford,  Hollistun  &  Framingham 
Street  Railway  Company,  of  which  he  is  treasurer,  purchasing 
agent  and  superintendent. 

MR.  CHARLES  S.  KIMBALL,  designer  of  structural  steel 
and  track  work  for  the  Intcrurban  Street  Railway  Company,  oi 
New  Y'ork.  was  married  at  St.  Nicholas'  Episcopal  Church,  New 
York,  on  Wednesday,  Oct.  8,  to  Miss  Margaret  E.  Ireland.  Mr. 
Farley  G.  Clark,  electrical  superintendent  of  the  Ninety-Sixth 
Street  power  station  of  the  company,  was  best  man.  After  a 
short  trip  to  Niagara  and  the  Thousand  Islands.  Mr.  and  Mrs. 
Kimball  will  reside  temporarily  with  the  parents  of  the  bride. 

MR.  A.  W.  DETWILER  has  resigned  as  treasurer  of  the 
Toledo  &  Indiana  Railway  Company  and  the  Toledo  &  Indiana 
Construction  Company,  of  Toledo.  Ohio,  although  he  retains  his 
interests  in  both  companies.  Mr,  G.  G  Metzger  has  been  elected 
to  succeed  Mr.  Detwiler  as  treasurer  of  the  Toledo  &  Indiana 
Railway  Company,  and  Mr.  George  B.  Boone  has  been  elected  to 


the  position  of  treasurer  of  the  Toledo  &  Indiana  Construction 

Company. 

MR.  W.  B.  YEREANCE  lias  resigned  his  position  with  the 
Brooklyn  Heights  Railroad  Company.  Mr.  Yereance  has  been 
connected  with  the  Brooklyn  Rapid  Transit  Company  for  three 
years,  having  been  closely  associated  with  Mr.  W.  W.  Whcatly, 
superintendent  oi  surface  lines.  He  is  an  engineer  of  large  experi- 
ence, and  was  for  many  years  mechanical  assistant  to  the  general 
n,anagcr  of  the  old  Brooklyn  L  road.  He  left  that  position  to  accept 
a  more  responsible  one  with  the  West  Shore  Railroad,  and  was 
there  at  the  same  time  as  Mr.  Wheatly.  Mr.  Yereance  is  well 
known  to  all  local  steam  and  street  railway  men  as  secretary  of  the 
New  York  Railroad  Club,  a  position  which  he  has  filled  with  most 
satisfactory  results. 

MR.  JOHN  FRITZ,  the  distinguished  ironmaster  and  in- 
ventor, of  Bethlehem,  will  be  entertained  at  a  dinner  given  in  his 
honor  at  the  Wraldorf-Astoria  on  Friday,  Oct.  31,  the  occasion 
being  his  eightieth  birthday.  This  banquet  will  also  signalize  the 
successful  founding  of  the  John  Fritz  Gold  Medal,  tor  achievement 
in  the  industrial  sciences.  The  medal  will  be  awarded  annually 
by  a  committee  of  members  of  the  American  Society  of  Civil 
Engineers,  the  American  Society  of  Mechanical  Engineers,  the 
American  Institute  of  Mining  Engineers  and  the  American  In- 
stitute of  Electrical  Engineers.  The  committee  representing  the 
several  societies  has  already  raised  $0,ooo  in  contributions  irom 
500  of  the  leading  members  oi  the  engineering  profession  in  this 
country  and  in  Europe.  The  medal  itself  has  been  entrusted  10 
the  American  sculptor,  Mr.  Victor  D.  Brenner.  It  is  understood 
that  this  is  the  first  time  upon  which  the  (our  great  engineering 
societies  have  got  together  ior  the  accomplishment  of  any  such 
purpose,  and  there  can  be  no  doubt  that  the  award  of  the  medal 
each  year  will  be  considered  a  distinction  of  the  highest  honor. 
No  award  of  the  medal  is  to  be  made  unless  the  candidate's  name 
has  been  under  consideration  by  the  board  of  award  for  at  least 
one  year,  and  it  is  proposed  that  this  board  shall  consist  of  six- 
teen members,  four  from  each  society,  selected  by  the  governing 
council  of  each,  to  hold  ofiice  for  one,  two,  three  and  four  years. 
In  case  of  the  non-participation  in  any  year  of  one  of  the  societies, 
the  award  is  to  be  made  by  the  representatives  of  the  remaining 
societies. 

MR.  W.  W.  WHEATLY',  superintendent  of  the  surface  division 
of  the  Brooklyn  Heights  Railroad  Company,  resigned  his  position 
with  that  company  on  Oct.  1,  and  will  enjoy  a  couple  of  months' 
\acation  before  engaging  in  active  work  again.  Mr.  Whcatly  has 
had  valuable  experience  in  practical  railway  work,  supplementing 

his  training  as  a  steam  rail- 
road man  by  several  )  ears' 
service  on  the  street  railway 
system  of  Brooklyn.  His 
railroad  career  began  in  1875 
as  clerk  and  telegraph  opera- 
tor on  the  Paducah  &  Eliza- 
bethlown  Railroad  in  Ken- 
tucky. He  passed  through 
the  several  positions  of  ticket 
and  freight  agent  and  de- 
spatchcr's  operator  until  he 
became  a  train  despatcher. 
In  that  capacity  he  served  the 
Louisville  &  Nashville  and 
the  Chicago  &  Northwestern 
railroads  up  to  1884.  When 
the  West  Shore  Railroad  was 
completed  and  opened  to 
Buffalo  for  business  he  be- 
came chief  train  despatcher 
and  afterward  assistant  superintendent  of  the  Buffalo  division,  and 
later  car  accountant  of  the  entire  road.  In  1896,  after  C.  L.  Rossitcr 
became  president  of  the  Brooklyn  Rapid  Transit  Company,  Mr. 
Whcatly  accepted  the  position  of  superintendent  of  one  of  the 
largest  divisions  of  the  system,  and  one  year  later  was  made  assist- 
ant general  superintendent  o(  the  system.  Upon  the  retirement  in 
i*«  of  Mr.  Ira  McCormack.  superintendent  of  all  the  surface  lines, 
Mr.  Whcatly  was  promoted  to  his  place.  In  1895  Mr.  Wheatly, 
on  account  of  his  wide  acquaintance  with  railroad  men  and  railway 
pioblems,  was  elected  secretary  of  the  New  York  Railroad  Club,  a 
technical  organization  of  steam  and  street  railway  men  having  over 
1100  members.  He  remained  secretary  of  the  club  until  1900,  when 
he  was  elected  first  vice-president,  a  position  he  still  holds.  Mr. 
Wheatly  has  said  that  inasmuch  as  he  has  not  had  a  vacation  £■ 
six  years,  he  proposes  to  enjoy  himself  and  take  a  good  rest  for  the 
next  few  months.. 


W,  W.  WHEATLY 
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THE  MARKETS 

Wall  Smiir.  Ocl  8,  ionj. 

I  he  Money  riarfcet 

Review  ol  the  money  developments  of  the  last  fortnight  can 
hardly  be  as  important  as  consideration  of  their  effects  upon  the 
present  position  in  the  domestic  inurki  t >.  An  acute  money 
stringency,  threatening  serious  consequences  to  business  and  a 
financial  panic,  induced  the  Secretary  ol  the  Treasury  to  adopt 
relief  measures  more  radical  in  character  than  any  heretofore 
cntured  upon  by  his  predecessors  in  office,  lie  ruled  that 
security  against  United  States  dc|n>>its  in  the  national  hanks 
should  not  be  restricted  any  longer  to  government  bonds,  but 
should  include  State  and  municipal  bonds  as  well.  These  latter 
bonds,  however,  could  only  be  accepted  as  a  partial  substitute  for 
the  United  States  bonds  now  held  against  public  deposits,  and 
could  not  be  used  to  take  out  any  new  deposits;  moreover,  they 
could  only  be  accepted  on  condition  that  the  government  bonds 
released  by  the  substitution  should  be  used  immediately  as  a  basis 
for  additional  note  circulation.  That  this  privilege  will  be  utilized 
by  the  banks  to  any  considerable  extent  is  doubted  f..r  three  rea- 
sons; first,  because  State  and  municipal  bonds  arc  hard  to  get 
and  their  price  is  high;  second,  because  there  is  no  assurance  ol 
an  attractive  profit  in  extra  note  circulation  for  more  than  a  brief 
interval,  and  third,  because  the  statutory  provision  that  bank 
notes  can  be  retired  no  faster  than  $3,000,000  a  month  would 
pretty  surely  compel  the  banks,  if  they  issued  any  large  quantity 
of  new  notes,  to  keep  them  out  for  a  considerable  period  during 
which  there  was  little  or  no  profit  in  the  issue.  The  order  oi  the 
Treasury  dispensing  with  the  25  per  cent  reserve  hitherto  re 
quired  against  government  deposits,  is  of  much  more  practical 
importance.  It  places  at  the  disposal  oi  the  banks  a  cash  sum  of 
between  $30,000,000  and  $jo.ooo,ouo,  against  which  four  times  that 
amount  of  credits  can  be  issued  in  case  oi  need.  It  is  clear,  how- 
ever, from  the  action  of  the  New  York  Clearing  House  Asso- 
ciation that  these  additional  authorized  credits  are  to  be  held  as 
an  emergency  reserve,  only  to  be  availed  of  in  ease  the  business 
needs  of  the  country  were  to  become  really  acute.  For  the  pres- 
ent the  New  York  banks  are  not  counting,  as  they  might,  the 
$10,000,000  or  so  thus  released  locally,  as  part  of  their  surplus 
reserve,  but  have  announced  to  their  customers  that  the  $1,800,000 
surplus  reported  last  Saturday  above  the  legal  minimum,  is  all 
that  there  will  be  available.  Inasmuch  as  sterling  exchange  is 
more  than  a  cent  in  the  pound  above  the  gold  import  level,  the 
Treasury  receipts  are  still  in  excess  of  disbursements,  and  cur- 
rency is  still  going  out  to  the  interior,  there  has  been  no  recourse 
but  to  cause  wholesale  liquidation  among  Stock  Exchange  specu 
lators  to  the  end  that  deposit  liabilities  may  be  reduced  and  sur- 
plus reserves  indirectly  strengthened.  A  suit  money  rate  is  the 
natural  accompaniment  of  this  situation  Call  money,  which 
broke  from  an  extreme  35  per  cent  to  an  average  8  per  cent  at  the 
time  of  the  Treasury's  offer,  advanced  again  on  Monday  to  12  per 
cent.  Time  loans  are  only  obtainable  at  6  per  cent,  with  a  small 
commission  added  on. 
The  Stock  flarket 

The  necessity  for  compelling  extensive  Stock  Kxchauge  liquida 
tion  in  order  to  strengthen  the  resources  of  the  local  banks  has 
been  and  still  is  the  preponderant  influence  in  the  security  market 
On  the  part  both  of  buyers  and  sellers  there  has  been  tacit  agree 
ment  that  until  this  liquidation  has  been  carried  far  enough  to 
afford  substantial  relief,  the  ordinary  influences  in  the  financial 
situation  must  be  disregarded  and  market  quotations  lose  account 
of  real  values.  Consequently  the  decline  in  prices,  rapid,  and  at 
times  violent,  as  it  has  been  during  the  last  fortnight,  has  gone  on 
without  any  attempts  to  check  it.  It  stands  to  reason,  of  course, 
that  the  securities  which,  under  pressure,  have  been  thrown  over 
hastily  by  speculators,  have  gone  Into  stronger  hands,  but  nobody- 
can  ever  tell  when  this  transfer  will  have  gone  far  enough  to 
satisfy  the  demands  of  the  money  conditions  and  place  the  market 
on  a  thoroughly  solid  footing.  All  that  can  be  said  at  all  definitely 
i*  that,  barring  the  coal  strike,  nothin.r  unfavorable  has  developed 
in  the  situation  at  large,  from  the  time  a  month  or  six  weeks  ago 
when  everything  was  confidence  in  Wall  Street.  The  real  test 
of  the  strike  is  about  to  be  made  no-  that  the  Governor  of  Penn- 
sylvania has  issued  the  call  for  the  whole  of  the  State  militia  It 
must  soon  be  discovered  whether  or  not  the  mine  owners  are  right 
in  their  contention  that  plenty  of  coal  can  be  mined  if  all  the  men 
who  want  to  «eturn  to  work  are  assured  of  protection.  The 
market  awaits  the  conclusion  of  this  uncertainty  with  much 


anxiety,  realizing  that  should  this  strongest  hope  of  an  early  re- 
sumption oi  mining  be  disappointed,  a  serious  coal  famine,  with 
all  its  grave  possibilities,  will  be  inevitable.  Should  the  operators' 
claims  be  justified,  however,  the  financial  outlook  will  be  clear 
again,  awaiting  only  the  ending  of  the  temporary  money  market 
difficulties  to  find  expression  in  the  security  dealings. 

The  local  traction  stocks  during  the  fortnight  have  moved  so 
nearly  in  the  path  of  the  general  market  that  there  is  little  need  for 
any  special  comment.  Manhattan  showed  relatively  more 
strength  than  the  others.  It  has  been  bid  up  from  time  to  time 
by  a  pool  which  was  formed  in  the  expectation  that  with  the  in- 
stallation oT  the  electric  service  on  the  West  Side  lines,  earnings 
ol  the  property  will  at  once  begin  to  show  large  gains  This 
pool,  however,  has  not  tried  to  hold  up  the  stock  in  face  of  the 
general  market  weakness.  Liquidation  has  gone  on  uninter- 
ruptedly in  Brooklyn  Rapid  Transit  and  Metropolitan,  friends  of 
the  properties  showing  no  inclination  whatever  to  extend  support. 

Philadelphia 

The  local  traction  stocks  have  responded  only  partially  to  the 
depressed  spirit  of  the  general  speculation.  Doubtless,  because 
comparatively  little  oi  the  stock  has  been  distributed  in  the  bands 
of  the  public,  the  pool  in  Philadelphia  Rapid  Transit  has  been 
successful  in  sustaining  and  even  advancing  the  price.  The  quo- 
tation touched  the  highest  record.  iB'A,  last  Thursday,  afterwards 
losing  only  points  to  17.  Union  Traction,  moving  sympa- 
thetically, w  ent  as  high  as  48',.  and  held  all  but  a  fraction  of  its 
gain.  American  Railways  has  also  been  conspicuously  strong, 
establishing  a  new  record  price  at  54,  and  later  losing  only  a  point 
Talk  of  an  increased  dividend  the  coming  winter  accounts  for 
most  of  the  buying.  Philadelphia  Traction  is  steady,  with  the 
usual  investment  purchases  in  evidence,  around  08  This  is  equal 
to  par  with  the  recently  declared  semi-annual  dividend  taken  into 
account.  The  "deal,"  whatever  it  may  have  been,  in  Fairmount 
Park  Transportation  is  off  for  the  present,  and  the  stock  has 
yielded  to  28;  j,  against  34.  the  high  price  a  month  ago.  Other 
sales  include  Consolidated  of  New  Jersey  at  60!  i,  Easton  Electric 
at  20,  and  Railways  General  at  4>t  up  to  5.  Bond  sales  include 
American  Railway  5s  at  100,  Electric-People's  Traction  4s  around 
<iH  and  98'j,  People's  Passenger  4s  at  105,  Union  Traction  of 
Indiana  5s  at  100  to  lui,  Indianapolis  Railway  4s  at  87K.  Newark 
Passenger  5s  at  117,  United  Railways  4s  at  S7  and  88,  and  Atlantic 
City  Railroad  5*  »«  «" 

Chicago 

Chicago  traction  stocks  have  moved,  on  the  whole,  pretty  in- 
dependently of  general  market  conditions.  People  close  to  the 
inside  say  that  Metropolitan  traffic  this  month  will  approximate 
109.000  passengers  daily.  l-"or  the  fiscal  year  ending  in  February 
the  daily  average  should  be  118,000.  This  would  make  earnings 
of  the  company  enough  to  pay  all  dividend  on  preferred  shares 
and  leave  a  balance  of  t  per  cent  for  the  common.  Doubtless  it 
is  this  situation  which  has  been  chiefly  reflected  in  the  firmness 
of  the  Metropolitan  stocks,  the  common  selling  freely  between  41 
and  4'M.  which  is  a  somewhat  higher  range  than  it  has  held  for 
some  time  past.  Northwestern  has  also  been  fairly  steady,  be- 
tween 36K.  and  36,  but  f.ake  Street  Elevated  is  off  to  to,  and 
South  Side  to  110.  Surface  line  stocks  have  been  extremely  dull, 
a  few  sales  only  being  noted  in  City  Railway  at  316K.  and  in 
Union  Traction  at  i7Vi  and  17.  September  earnings  on  both  these 
properties  are  expected  to  show  inferior  results  as  compared  with 
former  months. 

Other  Traction  Securities 

Boston  dealings  have  not  reflected  very  greatly  the  general 
tendency  toward  liquidation  Boston  Elevated  is  off  on  light  trad 
ing  from  156  to  155,  with  sales  of  the  subscription  rights  at  75 
cents.  Massachusetts  Electric  common  after  reaching  36!^  reacted 
later  at  3454.  the  preferred  going  down  to  06.  West  End  com- 
mon, on  small  offerings,  yielded  to  0.3.  Baltimore  has  felt  the  force 
of  the  general  depression  more  keenly.  United  Railways  securities 
have  all  sold  down  to  the  lowest  figures  recorded  in  some  lime,  the 
common  as  low  as  ijVS,  the  income  bonds  at  and  the  general 
4s  at  94! .j.  On  the  other  hand.  Nashville  securities  were  better  sup- 
ported, the  shares  selling  up  to  6J»,  and  the  5  per  cent  certificates 
from  75  to  78;$.  receding  later  to  75tf-  Other  transactions  include 
Newport  News  and  Old  Point  Comfort  5s  at  lootf .  City  and  Subur- 
ban (Baltimore)  5s  at  115,  Anacostia  and  Potomac  Js  at  100.  and 
Atlanta  Street  Railway  5s  at  106!.,  down  to  ws'A-  The  announce- 
ment of  the  consolidation  of  New  Jersey  traction  properties  came  as 
expected.    It  did  not  have  much  effect  on  North  Jersey  stock,  the 
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previous  prut  <>i  .14  bong  alaiut  what  the  issue  is  In  lie  taken  over 
at  tn  the  consolidation,  Camden  and  Trenton,  on  the  idea  that  it 
may  f<irm  a  connecting  link,  has  been  dealt  in  rather  actively  on 
the  New  York  curb  between  4'.,  and  4 A  t  Other  New  York  sales 
o  itipri-c  American  Light  and  Traction  at  41  up  t>>  4-'' .■.  the  pre 
Itrrcd  at  tu'  ...  Brooklyn  City  at  .,  New  Orleans  common  at 
1(1  up  to  |W>,  the  preferred  at  54'  j.  Washington  Railway  ami 
Klertric  preferred  at  52,  San  Francisco  common  between  21,'j  Mid 
jj't.  the  preferred  between  00  and  fus*  and  the  4  per  cent  bonds 
at  91. 

As  a  result  of  the  tight  money  market  in  the  Ea*l,  there  was  a 
natural  reaction  in  the  trolley  stocks  i>n  the  Cleveland  exchange 
However,  the  general  tone  is  good  and  prices  have  been  well  main 
taincd.  This  is  regarded  as  an  indication  of  the  strength  of  these 
securities,  as  under  present  conditions  a  heavy  line  of  liquidation 
and  consequent  declining  prices  would  have  occasioned  little  sur- 
prise*. Sales  of  traction  stocks  numbered  only  41155.  as  against 
looKg  for  the  week  In-fore.  Like  Shore  common  was  the  mo*t  ai 
I've,  goo  shares  selling  at  about  it)  During  the  previous  week  thi- 
sold  as  high  as  22}  j.  The  preferred  sold  at  5*  and  58  on  sale  of  210 
shares,  the  high  mark  of  the  previous  week  bring  (>t-  Western  Ohio 
receipts  held  at  32  during  the  week.  During  the  previous  upward 
movement  they  sold  as  high  a-  3$  Sale«  were  450  shares.  North- 
ern Ohio  common  and  preferred  showed  little  decline  in  view  of 
tbt  announcement  of  the  reorganisation  plan  outlined  in  another 
Column,  hour  hundred  and  eighty  three  shares  of  the  preferred 
sold  at  around  y8.  and  332  shares  of  common  at  between  <*  and  70 
Cincinnati,  Dayton  &  Toledo  was  quiet,  .too  shares  going  at  40  and 
41.  On  the  Cincinnati  exchange  it  was  in  greater  demand  and 
-trongcr  Aurora.  Klgin  &  Chicago  sold  at  41  for  jo  shares.  The 
range  of  the  previous  week  was  from  jK  to  44.  Klgin.  Aurora  & 
Southern  sold  for  (jo  on  100  share-  1  hiring  the  week  before  it 
sold  as  high  as  65  and  declined  to  56y4.  Miami  &  Trie  Canal 
Transportation  Company  sold  at  jg  and  dropptd  to  j.s  for  a  small 
lot  At  closing  2<)  was  asked  with  no  bids.  Monday  the  entire 
li-t  »j.  weaker  with  sale,  limited  to  200  Western  Ohio  receipts 
at  30'  S  and  30;  110  Lake  Shore  Klectnc  at  iq  and  iH'%.  and  5 
Northern  Ohio  common  at  67. 


Oct. 


The  following  table  shows  the  present  bid  quotations  for  the 
hading  traction  stocks,  and  the  active  Irond*.  a*  compared  with 
last  week : 

1  '      t-.t  lliil 
Sept.  33 

American  Railway,  t  otniuriv  ,  

Vurora,  Elgin  A  thicagu  ....  ..   

Boston  Elevated   


Chicago  l  ily   

I  hscago  t'nion  Tr.  (common  1 
t  liicugo  Union  Tr.  Iprcferrcd 
Cleveland  Electric  


I  onsolidatcd  Traction  of  N.  J 


iH-ttnti   I 'mint   

Elcitnc  People's  Trillion  (Hril 

1  V10.  Audio  t>  .So>ii)>  i-r  n   

Indianapolis  Street  Railway  4. 
l-ake  Shore  Electric   

Like  Siren  Elevated   


Massachusetts  Flee.  Cot.   1  common  I   

Massachusetts  Klre.  In*.  (prefcrredl   , 

Metropolitan  Elevated,  Chicago  tcotiiinon)  

Milroiwditan  F.levati-d.  Chicago  , 

MalWeoUlie  Street   , 

New  Orleans  Railways  (comm. ml   , 

Voi  Orb-ant  Railways  (preferred!  

North  Amcrscan  

Northern  Ohio  Trad  inn  (common!  

Northern  Ohia  Traction  fprefcrred)   

Kettl  Jertry   

Northwestern  Elevated.  Chicago  (MHtM)    26 

lliitadclphia  Rapid  'Iran-it   

PhikwMphiu  Traction   , 

Si  Louis  Transit  I'd  (common)  

South  S16V  Elevated  llhicagol   

Syracuse  Ra|»id  'Ira  not  

Syracuse  Kapid  Tran.il  (preferred)   

Ilord  Avenue   

Toledo  Railway  ft  Light   

Twin  City  Minneapolis  (communl   

United  ka.'»»y«.  St.  Looi.  (t.re(errrd)   

United  Railways.  St.  Louit.  4s   

Union  Traction  (Philadelphia)   

Western  Ohio  R.iilway   

(!)  Asked 
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Iron  and  Steel 

Importation  of  foreign  iron  and  .steel  continues  111  increasing 
quantity  all  along  the  line.  Not  only  in  foundry  iron  but  in  Bes- 
semer also,  the  imports  arc  heavy,  while  orders  are  constantly 
being  filled  abroad  for  steel  billets,  rail*  and  structural  shapes 
The  "Iron  Age"  thinks  these  importations  would  have  had  to  be 
made  in  any  event,  even  had  the  coal  strike  not  cut  down  domestic 
iron  production.  It  is,  however,  a  fact  that  the  shortage  of  coke 
and  coal  is  becoming  more  and  more  embarrassing,  and  that  if 
it  continues  much  longer  will  seriously  check  consumption  of  the 
ba»er  products  Quotations  are  unchanged,  on  the  basis  of  $^1.50 
to  $21. 7S  for  Bessemer  pig.  $31.50  for  steel  billets  and  $-;H  oo  for 
rails. 


Quotations  tor  the  leading  metals  are  as  follows:  Copper  ni* 
cents,  tin  -M7*  cents,  lead  4'*  cents,  spelter  }'>4  cents. 

COLORADO  WRINGS,  OOL.-T1M  Colorado  Spring,  ft  Interurhan  Rail 
»ay  tompany  has  tiled  lor  rn-ord  a  mortira.e  (or  S)1..Khi,ijuo.  irivrn  in  favor  ol 
Hie  Crutral  iru-t  Company.  o(  .New  York,  lo  secure  an  i»>uc  of  |l,i>u  5  per 
cent  thirty  year  first  mortgage  ponds. 

LA  SAI.LK.  ILL.  The  Illinois  Valley  1  racoon  Company  hat  filed  (or 
record  a  mortgage  lor  faw.Ullo,  gorn  in  lavor  ol  thr  Portland  I  nasi  Company, 
ot  Maine.  I  lie  mortgage  secures  ail  is.iie  ol  first  mortgage  5  per  cent  gold 
l.on.l . 

KOI  KFORD,  II  I.  lite  comolidaticn  ol  the  Roeklord  &  Belvidere  Rail 
»ay,  the  Ri«rklord  Rail-ay,  Light  &  Power  Company  and  the  Roeklord  ft 
Frecport  Electric  Railway  as  the  Roeklord  ft  Intcrnrban  Railway  Company 
has  hern  perfected.  T  he  R.K-kl.^d  ft  Interurhan  Railway  C  ompany  is  cap. 
lali.cd  at  ll.DMi.oi.> 

(HUAliO,  I  LI..-  -A  special  mcenng  of  the  slockholders  in  (he  Metro 
1-oliMn  West  Side  Elevated  Railway  Company  hat  Ix-en  called  for  Nov.  6.  at 
which  limt  the  question  of  enlargntg  the  ohjerts  ot  the  corporation,  enabling 
it  to  build  a  Icrniiual  sj.ur  and  depot  between  Jackson  and  Van  Buren 
Streets,  between  Market  Street  and  I  ifth  Avrnue,  will  be  void  upon. 

WATERLOO,  I  A.- The  outstanding  bonds  of  the  Waterloo  ft  Cedar  Falls 
Rapid  transit  Company  have  been  called  for  payment  at  I'tt.  inlcrrsl  10  cease 
Dec.  I.  A  l.tvv  issue  of  Kut.Uuu  i  pet  eenl  gold  bonds  dated  Del.  1,  has  been 
made  and  is  taken  by  the  First  .National  Hank,  of  Chicago.    Of  the  amount. 

W«i».  "e  subscribed  by  holder,  of  the  old  bond.,  the  remaining  |1Ki,i«. 

being  offered  for  public  subscription  at  par. 

SICICX  CITY,  l.Y-Tlie  property  of  the  Sioux  City  Traction  Company, 
including  franchises,  rolling  stock,  tracks  anil  power  plant,  and  car  house., 
hr>.  been  transferred  to  the  new  owners.  Swift  ft  Company  and  Armour  ft 
Company.  Mention  of  the  sale  aas  made  in  these  columns  a  lew  weeks  ago. 
The  street  railway  system  will  be  used  in  connection  with  the  packing 
h„i«es,  and  there  is  also  a  move  on  foot  to  purchase  the  stock  yard,  and 
unite  all  these  interests  under  one  management.  The  street  railway  system 
consists  of  U*  mile,  of  lines  which  comprise  all  the  lines  which  were  originally 
1  Mocd  hy  the  Siouk  City  Traction  Company.  Sioua  City  ft  Leeds  Electric 
Railway  Company,  Central  '1  raetioii  Company.  Sioux  City  Rapid  Transit 
Company  and  South  Sioux  City  Traction  Company.  The  present  capital  stock 
of  tl,afw,iui  will  probably  be  increased  in  Ihe  near  future.  The  new  owners 
ol  Ihe  property  have  not  yet  elected  a  n>-w  board  ol  directors  and  a  new  art 
of  ofhceri. 

ATLANTA,  f  iA  — A  iiuarterly  dividend  ol  W  per  cent  has  been  deelaied  on 
the  preferred  stock  of  the  Georgia  Railway  ft  Electric  Company,  payable 

t  let.  Its 

C,A.-  The  Macon  Consolidated  Street  Railway  Company  and  the 
trie  Light  ft  Railway  Company  have  accepted  the  ordinance 
lei  (or  the  consolidation  of  ihe  companies  a.  the  Macon  Coei- 
i-et  R.iilway  Company. 
BALTJalORE,  MD.—  The  United  Railways  ft  Electric  Company  announces 
lltai  it  has  created  an  issue  of  $r>a>,(Mj  car  trust  bonds  payable  in  annual  in- 
stalments dining  a  period  of  ten  years.  These  bonds  bear  interest  at  the  rale 
of  j  per  cent  per  annum,  and  were  sold  to  the  Mercantile  Trust  Company,  ol 
Baltimore,  upon  terms  not  made  public. 

WORCESTER.  MASS  -  The  Railroad  Commissioners  have  approved  an 
...oe  ol  IMiMM!  twenty  year  t'»  per  cent  bonds  by  the  Worcester  &  South- 
bridsr  Sliret  Railway  Coni|.anv  lor  funding  tWing  indebtedness  incurred  in 
constructing  and  equipping  the  Toad. 

WORl  KSri.K,  MASS  The  lease  of  the  Webster  ft  Ihidlcv  Street  Railway 
Company  to  the  Worcc.ter  ft  (  onnrctit  in  Eastern  Street  Railway  has  brrn 
approved  by  the  Railr.sld  (  o.nino.ioncrs.  the  term,  having  brrn  ameioted  lo 
meet  list  dcio o.n  of  the  Commissioners  as  tu  length  of  term,  payment  of 
taves  and  maintenance  and  operation. 

STtil'lillTON.  MASS  The  Sloughton  ft  Randolph  Street  Railway  hear, 
itig  in  Ihe  equity  session  of  the  United  States  Circuit  Court  hat  again  been 

i-o*tponed  In  Oct.  12. 

PITTSF1CLD,  M  ASS.-- 1  be  Railroad  Commissioners  gave  a  hearing  on 
Oct.  '.'  on  Ihe  pemion  of  Ihe  Berkshire  Street  Railway  Company  lor  authotitv 
to  issue  15.V..WD  additional  ttoek  for  the  purpose  of  paying  construction  e. 
pCtMC«  and  buying  the  pleasure  park  near  Pitufield  which  it  now  leases. 
I  he  company  has  tojO.iXKi  stock  and  aooD.r.N  bondi  already  issued,  and  it  wat 
shown  that  in  addition  to  the  amount  covered  by  the  outstanding  stock  and 
bonds  there  it  MS>.D>»  In  UN  company's  potteation,  much  more  than  enough 
lo  cover  me  issue  desired.  Thaee  was  no  opposition  to  the  petition. 
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Worcester,  mass  -tu  director*  of  the  w«mm  Consolidated  s»eet 

Va  !»>v  Company  have  declared  a  dividend  of  5  per  cent  on  the  t)..V,ii  f««) 
>hick  already  issued-    A  dividend  id  '1  prr  vein         declared  in  July,  making 
the  lotal  to  (at  tin*  year  .of  5  per  tent. 

KSTO.N,  MASS.— The  Railroad  ( «inti>i»i»nni  have  approved  the  Old 
i  otony  Street  Railway  Company"*  petition  foe  permission  in  is.uc  W"7  .hare* 
of  stock,  aggregating  at  par  value  RMh.Jta*.  H  authorized  hy  the  stockholders. 
I  he  new  stock  it  to  be  issued  lo  relund  Moating  dehl  and  provide  lor  the 
..tension  and  im|.ru.ctnent«  o)  the  company*  property. 

BOSTON,  MASS.    The  Railrmd  Commissioner,  have  approved  an  i.tue 

hy  the  Button  ft   Northern  Street   Railv>a>   4  pane  of  I7.H73  share*  oi 

capital  slock,  aggregating  at  |ar  value  S3 .71*7.31**.  Oi  li  e  new  stock  to  he 
issued  If&I.SlO  are  to  be  applied  only  to  the  payment  of  floating  indebtedness 
and  the  renvainder  ta  to  be  applied  in  paving  tor  impmv cmcntt  now  l.c-ng 

mV 

HllsTTlN'.  MASS  — The  We  SI  En  I  Street  Railwav  I  ompany  hat  awarded 
R-  L.  Day  and  Estabrook  &  Company  the  XI  r&».i«iO  <  per  rent  thirty  year 
bond*  recently  authorned  by  the  Railroad  Cimniuinm 

BOSTON.  MASS  —The  term,  of  the  lea.*  ol  the  Nnrlolk  Sul.uil.an  line*,  lo 
tlie  Boston  Elevated  Railvay  have  been  practically  devilled  upon  hy  the  nth 
na,s  ut  the  cumpanir*.  I(  the  director*  are  agreed  a*  to  the  term*  they  must 
llirn  lie  latd  Iscforc  the  ttuekhold.-v s  at  .pcr.al  mreling-.  and  tlien  go  lo  the 
Railroad  Commissioner*  for  their  approval.  In  a  general  way  the  leave  it 
•Irawn  along  the  vame  lines  at  the  leave  of  the  Wevt  End  Road  to  the  Boston 
Kirvatett  Railway.  It  l»  likely  to  fie  a  in.itter  id  one  or  two  month*  before 
the  lease  become*  upcralitrc. 

DETROIT.  Mil  ll.-Kii.wll  WTiitcme  ft  Company,  ul  New  York  and 
Baltimore,  are  oflering  for  intlXflpUw  at  par  and  inlerevt  Bnu.iMI  ol  the 
Detroit,  Vpailanli.  Ann  Arbor  ft  J  a.  k.on  Railway  Company'*  firwt  consolidated 
1  per  eellt  twenty  five  year  g  ild  bond.,  dated   Feb.  1.  UM,  and  dive  Feb.  I. 

I».H.  interest  payable  February  and  Auguat  at  the  nince  ol  Ibe  Iktmit  Teuv» 
Company,  Inivtee. 

ST.  LOUIS,  MO.— The  United  Railway.  Company  pawl  itv  <|uarlerly  divi 
dt-nd  on  Oct.  1  of  ]l«  per  cent. 

WKIID  CITY.  MO  -  Stone  ft  Wehvter.  of  Boston,  are  reported  to  have 
secured  an  option  on  the  property  o!  the  Sniithwest  Missouri  Electric  Mail 
way  Company,  which  it  controlled  hy  Hunishuig  i|*».l  interest*.  It  it  said 
that  MUJ  tharet  of  vtock  are  held  at  o|«ion  at  prices  ranging  lriw.cn  »M  ami 
*>•>  per  thare.  The  tyttem  includes  41  nnVt  of  line,  connecting  Canhage. 
Jnphn.  Webb  Ciiy,  tenter  and  Cuter ville,  Mo,  and  Galena  and  Empire.  Kan, 
and  *1.*NI0  pertont  ale  ierveil  hy  the  cnriipini  '»  lines. 

ST.  LOUIS,  MO  The  ttockholdert  id  the  St.  Eouit  ft  Mcramec  River 
Railroad  Comt»any  and  the  Si.  Loin,  ft  Suburban  Railroad  Company  held  an 
important  meeting  Sept.  24  at  l*e  Husliamunt  a*  the  final  i»u'- 
i-i-me  of  the  recent  reorganization  of  the  St.  laiui*  ft  Suburban  Railw*.. 
the  stockholder*  of  the  St  Louis  ft  Mcramec  River  have  ratilinl  the 
proposition  to  increase  the  capital  Hoik  from  il«  pic.enl  aii.ounl.  B.lggl.MM. 
io  B.,11*)**1!),  and  to  increase  the  honded  indefitedncss  by  the  issuance  of 
S2ii*i,rit-|  worth  nf  bonds.  Of  ihosc  bonds  ft  iims.ihi  are  fay.  he  ri  served  for  the 
purpose  of  retiring  bonds  of  the  company  lo  that  amount  outstanding.  The 
L'lan  to  increase  the  capital  of  the  St.  lami.  ft  Suburban  Kailwav  Company 
Horn  CmH.ULU  to  |7.&»i.i«i  and  to  increase  its  hon.lc.l  indebtedness  17. Vai.mi 
-a.  affirmed  by  the  .toekhobler.  ..f  that  company.  Ol  this  J7.5lil.i»lt.  i.tue  of 
bonds  C.o."Vn>  are  lo  be  reserved  for  reining  the  present  nut -landing  bond- 
The  stockholders  authorized  the  directors  of  the  compamet  lo  secure  the 
payment  ol  Ihe  new  bonds  by  pla.-int  a  mortgage  or  deed  of  trust  upon  the 
property  and  franchise  of  Ihe  e»iuv|.;.iiy.  The  plant  for  rtlelisive  miprnve 
menlt  throughout  the  St.  Louis  ft  St  both  in  sv.lcill  wnr  lltO  tainted 

ROCHESTER.  N  V  Thr  stockholders  of  the  Rochester  ft  SkIiis  Ray 
Railroad  Company  have  authorized  the  Ica.c  id  the  property  to  the  Rochester 
Railway  Company. 

BI'FFAL.0.  N.  Y.  In  the  SfggM  Railway  J..i  guar  of  Sept  V.  I**4 
under  the  i  an  ion  "llurlalo.  N  Y  ."  wa-  prinlid  the  ttatement  that  th. 
Central  Cro.tt.iwn  Railroad  Cumioniy  had  sstued  a  mortgage  lor  *!,Ul«i 'Ml 
Ihis  Element  should  have  ttftuvt  under  ibe  caption  "New  iml,  \  Y." 

SYRACUSE.  N.  V  -  An  agreeninii  ..f  nmsnlnlatism  of  the  Anion n  t  ity 
Railroad  Company  with  the  Anbmn  liiK-riulian  Klesttie  Roitroasl  C..m|an,. 
iirming  ihi-  Auburn  ft  Sviacuse  KUctric  Railrist.1  Com|sany.  has  tieen  hlrd 
*ith  ihe  Srs-reiary  of  State.  The  DMPpvaUf  ha*  a  capital  of  !l.3aMMl  The 
directors  are:  llendrisk  S  Hidden,  William  Notlingham.  Lyman  C.  Smiih. 
Mhert  K  II. .cock,  ClitTotd  D  Beelie.  Frank  C  Soule.  Willi.  A.  Ilnblen  and 
Horace  II.  Pierson.  ol  Syracuse,  and  George  II.  I.nngsliccl.  of  Auburn. 

NEW  YORK.  N.  V-  Although  K.  F,  C,  Young,  ptr...irui  ..f  the  Kttrtb 
.Irrses  Street  Radwav  Com|sany,  emplialically  denies  thai  a  consolidation 
••I  the  Norlh  lertey  Street  Railway  t  ompany,  .lersev  lit).  Ilolmken  \ 
1'aler.on  Slreet  Railway  (  oni|tany,  Orangr  A  Pmatgig  Valley  Trariion  t  orn 
rany  and  Kluaheth.  Ilainfteld  ft  lrni.nl  Jeftg)  I....  i.....  l  ...opuny  >.  pro 
LfjaVltl,  tbe  rumor  will  not  down. 

BHOOKI.W.  N  Y  Ihe  Ili.HiLlvn  Rapid  lian.it  I  ompany  reports  cam 
mgt  at  follow  t. 

August  MM  I'*: 

Grot!  recespti   tl. II  .IK  *V. 

•  iperanng  etpentet    Mi.'*7  6M.<i;i 

Net  earning                                                                    USCW!  t*l\XX 

Two  monlhs  ending  August 

Grot,  receipt.   C.46.L.1V.  B  .-.SCMII 

<  'perating  e«|>entet                                                              1.271. 1!ti  1.347  1U I 

Net  earning*  Ifom  operation    ...  II.1W.1C3         I3*i;!.  n*7 

Intludet  leaved  railroad  ol  Ness  York  ft  Brooklyn  Bridge,  1 «  mile.,  ami 
■rickice  r.gliit  over  Coney  Itland  ft  Bto..kl..i  Railroad.  24  in. let. 


NEW  YORK.  N.  Y  — Application  has  been  made  to  the  Stock  Exchange  to 
list  IIS.ai>.(M>  peelerrcd  and  |l»,Uim,lluo  common  »lock  ol  the  United  Ra.lwav. 
I  ompany.  of  San  Francisco 

NEW  YORK.  N.  Y.-The  ttatement  «d  ihe  Interurban  Street  Railway  Com 
pany,  covering  Ihe  old  Metropolitan  system.  Horn  April  1.  1!«C.  lo  June  91, 
1!HC,  and  Ibe  liitcfurlsan  Stierl  Rjilway  (ompany.  Itom  Ike.  ».  1WI.  lo 
June  3d.  M£  conijiaret  a.  lollowt: 

1WC  15—tl 

tirott  rrc-iptt   B.J-'.H.Kfi  B.JK.tvl 

Opetal.ngespenv.   l.««.«9  L«9SATt 

.    _ 

Earnings  In  m  operation    <>«!.'•*  tl.llO.Vil 

Recriirtt  from  oihez  iMtPMii   SW.ii:*; 

tiro.t  income    11.531.77.1  RJMlW 

h  iaed  charget    1.7>.  PW  I.T«l,9t 

Heticiency  for  year    B3^.r>.1i;         19X1  111 

Total  dc6c.l  June  30   *7I.3!«)  tvW.sil 

/ANESYII.I.E,  OHIO.  It  is  repotted  thai  Ihe  property  of  the  ZnnetYllle 
Eterltsr  Railway  ha.  hs-vn  sad.l  lo  tbe  Appleyard  Syndicate,  winch  U  extend 
nig  It.  lim-s  Irom  Newark  lo  /auc.tillc.  OltKiala  of  the  /.anc.vdlc  Company 
deny  that  the  rsid  hat  been  s„|,|. 

I'll. 1. 1"  I.  (JUKI.  The  nejollaloili.  with  tbe  llrlrolt  United  Railway  tela, 
live  lo  the  s^le  of  tin-   I  ..W.lo  A   Mi.nr.ir  Railway  have  been  ikdafed  off,  and 

the  Toledo  ft  Monroe  Company  will  proceed  at  once  wnj»  the  wotk  ol  extend- 
ing I  Ik  line  to  Hit  I  nit. 

I  I.NtlNN.MI,  OHIO.  The  lincinnali,  Nswpotl  ft  Covingtou  Light  ft 
Traction  Company  rrjturts  earntiig.  a.  lullow.: 

Augutt  Wl  liKll 

llrosv  rectipli    I>..:i.  I7l^i. 

Operating  e«i«-n.e.    U.S<i  4...7  4I 

Earnintjt  from  operation    H-  ^-  t2M,7St 

li.nl  iliaigr.    H.23f  l(i,rn»7 

Net  earnings    B4>,5«  HUTI 

To  il.il.- 

tiro.,  receipt.    17*1. 4K  IM5.7V! 

t  Iperaling  expenses   W.»  K7.t;i4 

Earnings  IttHM  li|HimlhHI    HUsM  NMsNI 

Etxed  charge.    175.S«  1S5.3W 

Net   raiuoiu.    |1U.«U  IB.Ml 

KI'ltlN'f.FIELO.  OHIO.  The  directors  of  the  l  i l.ana.  Bellefontaine  ft 
Norlhren  Tiaslloii  4  ompany  will  ll'.ret  Oil  *JI  In  vote  oil  increasing  the  cap. 
Ol  stuck  ol  the  company  lo  l>t>.nu»  and  to  complete  llattic  arr J'lgrmcntt  with 
the  llavlon.  Springfield  .V  Urbana  Railway.    Iloih  roads  are  controlled  by  the 

t  LEVEL  VM».  olllll  Holders  id  certificate. of  dcpo.n  of  preferred  .lock 
of  Ihe  Aurora.  Elgin  ft  Chtcago  Railway  h;ive  rn-cn  notihed  that  then 
i  ertifit  .lie.  o  i II  be  cashed  on  presentation,  lo  the  amount  of  ten  thirteenth*  of 
thru  fcnltingg,  and  a  receipt  issued  for  the  remaining  three  thirteenths  The 
-ettl'ment  irprctciil.  Ihe  payment  lor  the  Hh'tal  .liaies  of  ihe  .liwk  recently 
purchased  by  4  laude  A.hbrook  and  a.Msciale..  of  Cincinnati.  The  price  wa. 
Sin  4h  per  .l  ire,  which  i*  considered  remarkable  for  a  road  not  fully  in 
,,. i  ml  ion. 

I  I.EVEI  AMI.  OHIO  Tbe  Lake  Shore  Electric  Railway  Company  has 
p.. id  Ihi  balance  on  the  purchase  price  of  lltr  Toledo.  Kremont  *c  Norwalk 
Railway,  now  a  part  of  the  Lake  Shore  Electric,  the  amount  being  t^lv'l.itat. 
This  remove,  one  of  Ihe  chief  obstacle,  to  faking  ill  -  nsnl  out  of  the  hand,  of 
lla   is.  river     Ms  in.uV.il.st  ga.l.-  in  earnings  ..rc  lieoig  made  by  ilic  cnTll|«any 

sl-RIM.I -IEI.II.  OHIO.  The  dii.etoi.  oi  the  llavlon.  .spnnglield  ft 
I  r liana  R.il.ay  still  men  Oct.  Ki  lo  euntadcT  Ihi-  advisability  of  increasing 
the  capital  Mock  ol  Ihe  company  to  II  'iliiw 

I'llll  MlKl.rlllA.  I'A.  Iherc  has  Iter*  listed  on  Ibe  Philadelphia  Slock 
Exchange  li«ti,«ti  ,-i.ldn .<in.il  caoital  .lock  of  the  Amcnran  Railway*  Company 

T  AI  OMV  W  Asll  Suii  lo  restrain  tbe  lacnnla  Railway  ft  Tower  4  ion 
IrMlf  Irom  absorbing  the  Sealllc-  .V  Tacoma  Interurban  Railway  (  ompany. 
Ii-ith  New  Irr.ev  cortMiratloll..  ha.  been  Isrgun  in  the  Court  id  Chancery  at 
Newark.  N.  J.  The  sun  is  based  on  I  lye  contention  thai  the  Tas-oma  Rati 
■i -iy  .V  Power  Company'  ha.  no  right  in  aii.orh  Ihe  Seattle  »V  Tacoma  Inlerm 
l»aii  Railway  4  ou-.pany  by  paying  therelor  a  |Msrtioll  of  it*  capital  stock,  ma. 
lime  Is  as  i  in  latter  corporation  i«  mil  a  going  concern,  and  thai  it.  franchises 
do  not  wariant  a  profitable  business  lor  mine  yeafs  to  come. 

W  HELLING.  W.  V A.  It  iiiiiuaiinnl  thai  a  foot  month.'  nplioi.  al  pal 
lias  Ihcu  gisen  on  Ihe  majority  of  the  capital  .lock  of  Ihe  Wheeling  Traclnio 
i  .  u'l.iiv.  to  T.  II.  4  omkrniin.  president  of  the  com|iany.  The  c»ni|sanr  it 
capilshiril  al  |4.*-,aJ>.'lau.  made  up  of  C.fMi.MM  a  |ief  cent  Ih.ii.I.  and  t!,l««l,i"i 
i-oiuinnn  -tKk,  Ihe  ptinierty  IIK-Indes  Use  majonly  of  Ihe  city  lines  in  Wheel- 
ing, the  Steufienville.  Mingoe  i  Ohio  Valley  Traction  4  ompany.  the  llrnlgr 
imn,  Itel.nre  \  Martin's  hen  .  Railway  and  several  line,  under  conwtrurtion. 

NIAGARA  FALLS.  ONT— Tlie  Niagaia.  St  Catharines  ft  Toronto  F:iecttrc 
Rvilww.  through  tbe  liouunion  Secnrttiei  Car|tnra4ion,  i«  offering  for  .ah- 
at  Inl  and  iiiiereti  flin.wiu  1  per  cent  first  mortgage  ihirty  year  bund..  The 
road  wa.  dcsctilstd  111  dciad  in  tlie  Slant  Railway  Jovgsab  lor  Sept.  7. 

I  Ml 


Digitized  by 


634 


STREET  RAILWAY  JOURNAL. 

TABLE  OF  OPERATING  STATISTICS 


[Vol.  XX.   No.  15. 


Notloe.  The* 

The  table  iihould  be  uied  In  con 


••Untie,  will  be  carefully  revised  from  month 
tith  oui 
yeare. 


neotion  « 

1  financial 


oar  Financial  Sup 


.  upon  Information  received  from  the  companies  direct,  or  from  official  eourcea. 
•American  Street  Railway  lavertraenu,"  which  contain*  lot  annual  operating 
■(  are  aoKdled  b.  the  r* 


-  c 

a 

ai 

I! 

II 

4.'.:  i'i 

1t,7S7 

MUM 

I.I  l.-l 

IW.IlB 

iii.iw 

•1.084 
11 '.'.»■  1 

a,  000 

ll,**1 
111  'il 

ItOll  I  IN.  M  \" 

lloaton  Klee.  Kj.  Co. 


IIK4MIKI.YN.  N.  ¥. 
Ilrouklyn  R.  T.  Co.. 


Ill WAUK  Hi  V 


<  IIAKI.I  VTON. 
I'narleeton  Co. 
By.  Oaa  4k  H 


If  xft-'in  to jm.ioo :.»5,mj7  uMa.riig  (.m.*.-* 
it-    -r  w SSmm  «ja*,no  pSB  *.«?.*» 


l  a>.,  turn  ua 
i  ••    *  m 

"  '01 
June 7N 
"  111 


8.7^,1*1  S,«I\«H6  1.8M.4W    WT^lU  B».4« 

s.im,«7  »A-«.ttr  i,ir«.!ai  »i.«m 


i  !«.*»  iw.it;.'  4m,:»h 

•-•.I.'.!  IV,  l.STI.IIC  |.1".I,H'.1 

/.•»>.»«  i.Wit.ia-.  ikh.hi; 
r.'.«».n»  "<«ii«N  s,<ci;,«»i 
in. mi. i»  «;om*ir  i.nn.iws 


l  •• 

l  ** 

s  •• 

*  » 

a  - 


H.  «:. 
..,ii..i 

4  ..  I 

li 
li 

0 

CHICAGO,  hi 

>  *  Milwaukee 

.11 
I 
1 
0 

CI.BVKLAXIM>- 


Jvr.t  'Oil 
"  Ml. 

••  M0l 

"  'Of 
"  01 
"  \» 


-  Ml 


,  An*  'Ml 
•r  Ml, 

••  m 
■•  Ml 


Ohio  Traction  Co  ..   I  ai..  Ju.y  .OS! 

I   "  Ml 


Kl.(45 
*>.i.*«l 

NMM 
<3l.:iri 


45.(17 
43.471 

89 


•jr.,s«> 
i'i' 
!». 
I1S.0 


it.,  or, 


MUM 

■MH 


W 

Mi  lOtJOJM 


I  a>„  Ana. 


Cleveland,  Pa   1 1 . 


I  IIHM.TU.V,  KV. 
Cincinnati.  Newport 
A  Covington  Ky.  Co. 


S  " 
l»" 
I*  ■ 

I  B_ 
I  " 
■  " 
*  M 
li- 
lt- 


Dec. 


!fc!.57l 

ixusur. 


ty  Tramway 


Aug.  Mf 
"  Ml 
••  M* 
•'  Ml 

II-  ill 

"  MM 


Ml 
its 


W         irw,iMi       l"l  ,WI 

Ml      IW..VB  l*4U> 

•So  m/m 


tU.!«7 


Ol.ltll 
.-  ar. 

H3.I4.5 


7.41» 
HOT, 
49.571 


K.SI1 
'ii.'.l. 


13,44V 
It.CX 
M7.05I 
Be.4K> 


in.WK  !C,04* 

Wlit.WI  '.H.niH 

iis.ravv  os,r  - 

MB.W  W.0M 

H.KM  STJ.UM 

f.444  W1.S44 


11,11*1 

|-,!TM 
15D.K4 


IMS 
t.r.w 


MJM  w.itu 


l\*KI 
TS.JtM 

ra.uai 


I.4H1 


CI.UM  74.791 


Km., June  M»  ll.SI.7ll  i,5I1.SH6  ».77».I3.  _. 
It"       ■•     1)1  ll'.tM.in  -•i,W.i£!»  ».0»».04S  1,(177.71)11  t.J 


074 


».**  J.4H  4,»> 
h,T!)1      It. SKI  S.400 

4i;tii    ».4T4  4,dor 


17.  la 

•e.4.vi 


Metropolitan  St.  It> 


OLKAN,  N  Y. 
Olaan  St.  Ry.  Co 


•!««..  Dec. 

*  u  "  00 

IS"  Ju«'0» 

U"  "  Ml 


01  :l.»7.ir»l  l,7«a,Mt 
.1.7W  tr»  1,»W».84» 
11  wn  Ml  7,.1H\H>B 
M.7ai,7«;  «,7M,1»I 


ISm.JuaeM! 
II  •'      ••  ioi 


fl,.V»  «,»l* 
S.K4  I,«7 


i3.;» 

10, 
lCi,!«IO 
lift.m; 
int.irTI 
III. lit 


ttt.HN 

7 1,. -jr. 
M  IV. 
%V,,7»4 


0.0I7 
QH.VII 
63..VM 
•K7.IIM 
■  1.11.V/J 


I1.VA4 
11. 1W 

77.WW 

njHl 


•  M.4U.Y  i;,*n 
4.V7II  »<,W4 


•  45.741 
•  M...ts: 


34.SK 


7S.600 
Tj.am 


'A'.'ilM 

IMM 


I  Mm  Aul.  '0t  IM.M0  So.  VII  57,prtl 

I   "      l*    Ml  110,(87  rW.Nrjfl  M.iSf 

I  -           Mil  4Hl,Sln  »ll.ll"  C80.SS0 

"   HI  4.V..JH7  SH.VI9  lSM.act 

»ii«8a9Si 


M.S7I 
W.7U 


5.  WO 


ai..v« 

IS.K7 


I  I  I  K-KII  I     N.  V. 
1-eeluklll   I.IkIiIIuk  It 

R.  R.  Co   

I'llll.AUKLI'HIA.  FA. 

I'oliin  Trartlon  t  ,»  .  


American  Railway* 


I  »  ,  Inly   Of        5.SK7       .',.»>       l.,«7       ;.iffl  •;..•!• 

I*-  Ju„r  -m     «7as  so.tnt    *t.m  :>r; 


1.I4.1.V*!  1.1M.I40  IKe.t.-! 

I.IW.WI  I.IM.Wn  M7^n 
«.4a»,70A|4,*lJ.4»i  t,«u.xr 

I.IB4.IWB  t.tll.'. 


a.747 


1.771 

ay 

ssss 


i.sie 
l.«7» 
io.*i» 
».m- 


is 


l.l  I  I.,  il  I    MH  II. 
Ilet roll  Halted  Ry 


I  m 

I  ■ 

II  • 


,  Jul,  Mf 
"  Ml 
June  'Or 

"  Ml 
Dec.  Ml 


III  II  T 


MINN 

lor  Tr 


I  a..,  Jul,  at 
I  »      *  Ml 

7  ••  -at 
»  01 

'I  ex.,  Aiu.  tC 
1  "      "r  Ml 


'in 


S43.MW;  lttjUA- 
SK.WK    I4B.HII  11<17« 
|.iUi,071«W?.O44  0H.MI 

i.»i,i«i  'trMiri  Brv-oi 
s.'Ji».i7i  •isonTi.'.  i.sa.mi 

/^TS^TT  •I4W0W  |,|»,Ji) 


4i,w»  as.iw; 
4i.:a»  i»,47i 
on  in  ■ 


»u,7*  m.i7ii 


M.4S7 
41  — 


a»i,o«e.  mi.oiiv 


io.ibh  IC.lHt 


M.HG5  W.IID 

.11,904  K.leS 

isi^n  mjnt 

|«,itSr  7».7S» 

:W.II«i  IWfi.TM 

JI74.W1  »«-,..•*• 


.  ni'.,:. t. 

Ml.ll* 

laun 


*EI.7IH 
BT.I.l* 


«1«,4«H  MP.Tr.l 


,  N.  V. 


SVRACCXK,  N.  T. 

e  B.  T.  C« 


.1  ...       ll.ll«.i:*«.4ii«.*M»7.:i5.a*l  •lU.-ni  l,o».»» 

••  mij«,mi,«i  »/t«.iiaj(r,m,4»4 

Sept.  Ot  IVi.lSO 
"   Ml       i'  iv 

iir  iii,4.« 


 0|  1M,MI   

*  June  MJ  1.000.!W» 

-  ••  mIi  TBljH  :::z: 


i  ■ . 


% 
■hi 


mi  i  i»«). 
Toledo  Ry.  *  Lt.  Co. 


IP.niif   

•i<j;» 

S4,foV  0.671 

*I.K71  B.JCH  1..W.J 

IM^T?  f'lJW  «?'•»? 


Ry  Co 


NEW  IIKK1HTON, 
ft.  I. 

Stalan  IelaaUKIer.Ry. 


VOI  MiSTOWV  II. 
Voonctown  - 
R,  A  I  I  «  « 


1  -  -  Ml 
i  -  "  '« 
f 01, 

I  a,.,  Aug.  tm 

i  -  *  «B 
a  «    "  mi 


i  m„  Julie  "OB  50,0:13 
»  "      "  Ml 


I  m.,  July  MS 


M  '.\v 

46.01  IV 
4S.8|« 

M  Bj 

•  MM 

4S.40* 
■  II 

S:S 

M.T54 
(0  7IM 

g 

41,100 

•ii  '.s, 
54.0M 
1*1.151 
II4,»7» 

n,iii4 

*).«4 
117.11711 
0I.M54 

t7,W 
>4.7» 

•  05.471 
5*^MS 

ID.IM5 
IO.0OB 
W.OOIl 
(7,000 

0,(41 
5.7W 
17.4(1 
ll,»4> 

iaa,«4S 
1*4.1*1 

.mil'.' 
-it  4*; 

!:?*5i? 

OO.HHO 
M,)t57 
4»4.5H7 

:SS 

00,750 
,1.104 

II 

w.vov 
1t,»ll 
oi«.7«r; 
MMM 
MUM 
4U0.061 

»,i«M 

»:,»»> 

150.OI'' 

*'v''  V, 

lots'* 

4».iar 
;a*.i47 
S»7  &» 
IW.tTD 

as.wi 

<I,NS7 

uuu 

ITO.SW 

(0.101 

17,(10 
7H.044 

oa.or- 

Digitized  by  Google 


October  ii,  1902.] 


STREET  RAILWAY  JOURNAL. 

NEWS  OF  THE  WEEK 


CONSTRUCTION  NOTES 

SANTA  MONICA.  CAL.— The  Traction  Electric  Railway  Company  hat 
Seen  granted  all  necessary  franchise*  to  construct  an  electric  railway  through 
Santa  Monica  and  Ocean  Park. 

STOCKTON.  CAL.— H.  I!.  Griffith!,  manager  of  the  Tesia  interests,  lias 
t*rn  (Timed  a  franchise  to  opctaic  in  electric  railway  over  different  county 
thoroughfare*  by  the  Supervisors.  The  statute*  prohibit  the  grading  of  a 
trinchiie  over  a  county  highway  within  ninety  daya  prior  or  •.evenly  day* 
after  a  general  election. 

LOS  ANGELES,  CAL— The  Los  Angeles  Traction  Company  has  applied 
In?  a  (urtlint  through  Santa  Monira.  The  company  has  also  applied  for  a 
llssjfhisg  to  I'asaJena  by  way  of  East  Los  Angeles. 

SAN  LF.ANDRO.  CAL.— The  Mayor  lias  signed  the  ordinance  glinting 
to  the  Oakland  Tranait  Company  a  franchise  for  the  extension  of  ita  lines  lo 
connect  with  the  proposed  new  Emery vi'.te  Ferry  system  between  Oakland 
and  San  Francisco.  When  completed  the  new  connecting  links  will  unite 
compactly  the  Transit  Cotnpar.)'i  system  in  Oakland.  Alameda.  Berkrlry  ao.l 
■tlharban  lowns  along  the  line  of  the-  Oakland.  San  Leandro  and  Haywar.l 
branch,  and  will  put  all  these  point!  in  direct  communication  with  S..n 
Francises. 

SANTA  ANA.  CAL.— The  Pacific  Elertric  Railway  Company  h*.  begun 
work  -in  its  proposed  Une  to  connect  Long  Beach  and  Santa  Ana  It  is  tv 
peeled  th»t  work  on  the  company's  line  Vtwren  Santa  Ana  and  I-o*  Angeles 
a  ill  be  begun  soon. 

SANTA  MONICA.  CAL.— The  trustee*  of  the  (own  have  re,  .tiimrnded 
for  pa>«ii;i  the  franchise  ordinance  granting  W.  S.  Hcok  and  his  associate* 
the  right  to  build  an  electric  railway  here. 

SANTA  CRUZ,  CAL— The  Supervisors  have  granted  a  franchise  lo  W.  J. 
Rogers  lor  an  electric  railway  10  extend  t>  miles  (mm  Watsunvitlc  to  Camp 
Gcodall.  where  it  ia  to  connect  with  a  line  of  steamers  to  run  to  San  Fran, 
nsco. 

SANT  \  BARBARA,  CAL.— The  application  of  the  Consolidated  Electric 
Sireet  Railway  Company  toe  a  franchise  to  construct  and  operate  a  ureet 
railway  on  Victoria  Street,  fiord  Chapala  Street  to  Rancherta  Street,  and  on 
Bath  Street,  from  Victoria  Street  to  Sola  Street,  has  been  granted,  and  bids 
will  be  opined  on  Oct.  It. 

HARTFORD,  CONN.— The  Bristol  It  Plainville  Tramuay  Company  has 
applied  to  the  Railroad  Commissioner*  for  the  approval  of  a  proi«-*cil  line 
h oro  Bristol  to  Terryville  The  extension  will  parallel  the  Highland  Division 
of  the  New  York.  New  Haven  &  Hartford  Railroad  Company. 

NEW  HAVEN.  CONN.-D  is  stated  thai  it  it  the  intention  ol  the  pro- 
motors  of  the  proposed  electric  railway  between  New  Haven  and  Middlclown. 
now  being  surveyed,  to  ask  the  ccmina;  General  Assembly  L.r  a  charter 
from  Ne-v  Haven  to  Willimanlic.  practically  ptjgt||s*M|tw  the  Air  Line  division 
of  die  New  York,  New  Haven  A  Hertford  Railroad.  It  is  furthest  staled  that 
this  new  road  will  connect  at  Willimanlic  with  the  pr^j^i.ed  line  to  South- 
bridge,  Mass..  thus  opening  a  through  trolley  route  to  Boston  by  the  way 
hi  Sojihtiridge  and  Worcester. 

BOISE.  IDAHO— The  entire  system  of  the  ltoi-f  Rapid  Transit  Company 
11  to  be  unproved.    It  it  possible  that  the  power  facilities  will  be  increased. 

STERLING,  ILL  -  Material  to  be  used  in  constructing  the  Sterling.  Dixon 
*  Eastern  Street  Railway  it  arriving  on  the  ground,  and  the  work  of  building 
the  road  will  be  begun  at  once. 

CHICAGO.  ILL  — The  Council  commitiee.on  harbors  and  bridges  hat  been 
considering  the  matter  ol  lowering  the  three  tunncU  under  the  Chicago 
River  vi  as  to  offer  less  obstruction  to  navigation.  Some  advocate  the 
joarilonment  and  destruction  of  the  tunnels:  others  their  temporary  shandon- 
mcnt  pending  future  lowering  and  reconstruction,  and  others,  towering  with 
out  interfering  with  their  present  use  any  more  than  necessary. 

F.VANSVII.LE,  1ND.—  The  construction  of  the  Evantville- Princeton  Eire 
trie  Railway  has  been  begun  at  Evantville. 

F.VANSVII.LE,  I  NO.-  The  contract  for  building  the  power  house  of  the 
F.vansville  A  Princeton  Traction  Compiny  has  been  let.  It  is  to  b«  located 
st  Fort  Branch,  half  way  between  this  dry  and  Princeton,  and  will  cost 
171,000    The  road  will  probably  be  in  operation  April  I.  1»SJ. 

SOUTH  BEND,  IND. -Application  hat  been  made  to  the  Council  by  the 
Elkhart.  South  Bend  or  Chicago  Railway  Company  for  a  franchise  to  build 
an  electric  railway  over  a  specified  rcuie  wuhin  the  city  limits.  The  company 
proposes  to  build  a  bridge  atrota  the  St.  Joseph  River  to  cost  about  J*5.C"t0, 
and  has  submitted  to  the  city  authorities  a  proportion  to  this  effect  As  an 
alternative  propo-itiun  the  company  lias  agreed  to  contribute  $*'..'•>'  lon.it. I 
the  erection  of  a  structure  by  the  city.  The  company  is  seeking  a  fifty  year 
grant,  ami  agrees  to  permit  such  other  companies  at  are  granted  franchises 
by  Ihc  city  to  enter  over  its  track*. 

DAVIS.  I.  T.-  The  Chickasaw  Electric  Railway  Company  has  been  incor- 
porated to  build  the  proposed  electric  rally  ay  between  Sulphur  Springs  and 
Davit.  The  company  is  capitalirerl  at  aTio.ono,  and  among  those  interested  111 
rt  are:  H.  W.  Stark  and  W.  H.  O'Brien,  of  Gainesville.  Tex.,  and  J.  I. 
Cimrsey,  of  Clarcmore. 

WATERLOO.  1A.-The  directors  of  the  Waterloo  ft  Cedar  Falls  Rapid 
Transit  Company  have  made  an  appropriation  of  $2*1,000  lo  cover  the  cost 
of  constructing  the  extension  horn  Cedar  Fair*  to  a  point  on  the  Chicago 
Great  Western  Railway,  near  Tripoli  The  company  has  already  purchased 
the  rails  lor  the  rxtension.  and  it  is  expected  tint  they  will  he  delivered  in 
a  lew  week  a    Some  ol  the  tight  ol  way  lias  already  been  purchased. 


MT.  AYR.  IA— The  Des  Moines,  Ml.  Ayr  4  Southern  Railway  Company, 
capitalized  at  IGOU.uuO,  ha*  been  organised  to  construct  an  electric  railway 
from  Mt.  Ayr  to  Crcstun,  a  distance  of  90  miles.  It  ia  the  intention  of  the 
incorporators  of  the  new  company  to  make  connections  w  ith  the  line  now  being 
conttructed  from  Cre.ton  to  Winterset  by  Lyman  Waterman,  of  Omaha.  Neb  , 
and  also  to  connect  at  Winter**!  with  the  line  which  the  Des  Moinet  Interur 
tan  Railway  Company  expects  to  build  from  Des  Moines  to  Winterset.  Two 
cute*  have  been  surveyed  foe  the  line  between  M:.  Ayr  and  Crcston,  one  by 
the  way  of  Tlngley  and  the  ether  by  the  way  ol  Diagonal.  The  route  via 
I  ingtey  is  favored,  owing  to  the  fact  that  there  will  be  very  few 
heavy  grades.  The  farmers  have  become  interested  in  the  project  and  have 
agreed  to  dr  nate  land  and  also  vole  l.-xes  in  an)  of  the  company.  The  officer* 
of  the  company  are:  F.  E.  Sheldon,  president;  J.  F.  Wall,  vice  president;  H. 
C.  Beard,  secretary;  Clvde  Dunning,  treasurer.  The*e  partiet.  with  Lyman 
Waterman,  conititute  the  board  of  director*. 

LOt'ISVILLE,  KY.--A  enmpinv  that  ha*  just  been  organised  ha*  *r- 
rangerj  to  lease  from  the  Louisville  &  Nashville  Railroad  the  Louisville. 
H  irroil's  Creek  &  Westpert  Railroad,  the  intention  being  to  equip  the  road 
with  elect! ioty.  Ti  e  road  is  about  10  miles  long,  extending  from  Louisville 
to  Prosper-:,  and  rum  through  a  section  of  the  country  that  i*  extremely 
lertile,  and  one  in  which  many  prominent  residents  of  Louisville  have  summer 
homes.  The  company  that  has  arrarged  to  Jra.c  the  road  ha*  perlected  it* 
organirali  tt  til  l  the  following  ollnrrt  have  been  elected:  Lafon  Allen, 
president;  Owen  Tyler,  first  vice  preii-Ient;  Bethel  Veach,  second  vice-presi- 
dent: W.  N.  Cox.  secretary  and  trra.urer;  William  F.  Booker.  Owen  Tyler, 
Henry  A.  Bell,  Bethel  Veach.  W.  N.  Cox.  E.  T.  Hal.ey  and  Lafon  Allen, 
directors. 

NAPOLEON,  LA. — John  Marks,  who  represents  the  company  that  pro- 
poses to  build  an  electric  railway  between  Donstdsnnville  and  Napoleon. 
s.lle,  has  applied  foe  the  rielit  to  buiM  through  Napoleonville. 

ROCKLAND.  MAINE  —  The  Rockland.  Thomasron  ft  Camden  Street  Rail- 
way is  to  be  equipped  with  S3  automatic  block  signal  system. 

AUGUSTA,  MAINE  -The  Railroad  Commissioners  have  received  the  peti- 
lion  for  articles  of  association  lor  the  Auburn,  Mechanic  Fall*  ft  Norway 
Street  Railway.  The  proposed  road  is  to  he  24  mite*  long,  and  will  run  from 
Auburn  though  Minol,  Poland,  Mechanic  Fstls  and  Oxford  to  Norway, 
t  ompresse.)  air  or  electricity  will  be  the  motive  power.  The  capitalisation 

>.  roo.000 

OAKLAND,  MAINE.  The  Railroad  Commissioners  have  granted  a  cer- 
tificate ol  necessity  to  the  Woierv.llc  A  Oakland  Street  Railway,  thus  making 
it  possible  for  the  company  to  build  its  proposed  road. 

MAYNARD,  MASS.-Marcu*  A.  Coolidgr.  ol  ln,l,hurg.  has  been  awarded 
the  ronira.-t  lor  building  ilie  Lowell.  Maynard  &  Acton  Street  Railway  Com- 
pany's line  hetween  Mamard  and  Sourh  Acton.  The  franchise  call*  for  the 
completion  of  4  miles  of  road  by  Nov.  1. 

FALL  RIVER,  MASS -The  Old  Co'ony  Street  Railway  Company  ha. 
asked  the  Railroad  Commissioners  to  approve  the  company's  locations  fn 
Bedford.  Fourth,  Lvon  and  South  Main  Sueets  and  Plymouth  Avenue. 

LAWRENCE,  MASS.— The  Ijiwreiiee  ft  Metliuen  Street  Railway  Company 
ha*  peitttnped  the  Rallro:i.|  Commissioners  for  approval  of  locations  on  Howr 
and  Mar'r  Streets  and  for  private  land  locations  near  the  same  streets. 

AMIIFRST.  MASS  The  Amherst  ft  Sl.ndrrta.nd  Street  R.,lw*y  Companv 
has  a.ked  the  Railroad  Commissioners  lo  approve  location*  in  this  town 
from  the  village  toward  the  Pelham  line;  also  lor  authority  to  extend  its  line 
into  Pelham. 

WEST  BRnoKFIEI.D.  MASS  The  Hampshire  A  Worcester  Street  Rail 
way  Company  ha*  asked  the  approval  ol  the  Railroad  Commissioners  for 
private  land  location*  near  Ware  and  Mi'k  Streets  to  avoid  curses  and 
grades:  also  for  approval  of  Ir-rations  on  Ware.  Milk,  Front  and  Central 
Sireet.  and  the  Ware  Road. 

MILTON,  MASS.-  The  final  hearing  on  the  peritlon  of  the  Milton  Street 
lUTfmrf  Company  for  the  approval  by  the  Railroad  Commissioner*  of  a  loca- 
tion granred  l-y  the  Selectmen  of  the  town  on  July  23,  1901.  wa*  held  on  Sept 
2*..  Chairman  Jackson,  of  the  Railroad  Commission,  intimated  that  the 
Hoard  would  not  go  into  our. lion  a*  to  whether  abutter*  had  acquired  a  right 
«d  proscription  in  a  part  ol  the  highway  where  a  location  had  been  granted, 
but  would  leave  that  to  the  courts  preferahly.  Witnesses  then  testified  as  to 
the  public  convenience  and  necessity  of  the  proposed  location*  and  their 
general  validity.  The  Commissioner,  will  shortly  make  a  trip  to  Milton  to 
go  r.ier  the  ground,  and  will  then  decide  the  question. 

ROSTOV.  MASS-It  I*  stated  that  the  Massachusetts  Electric  Companies 
have  ordered,  and  will  soon  hsve  Installer!  in  their  station  at  Newport,  R.  I  . 
a  steam  turbine  ol  7f#fi  hp,  made  by  the  Genera!  Electric  Company. 

BOSTON  MASS  -The  contract  between  the  city  and  the  Roston  Elr 
vglsyd  RaiK.av  for  the  use  of  the  East  Flo. ton  tunnel  and  the  Washington 
Street  subway  ha.  been  signed.  The  term  i*  for  twenty  five  years,  and  the 
rents!  is  to  be  itjj  per  cent  ol  the  cost  of  construction. 

SH  ARON.  MASS  —On  Sept.  IW  Ibe  Railroad  Commissioners  gave  a  hearing 
on  the  petition  of  the  Norto  1  X  Taunton  Street  Railway  Company  for  per- 
mission lo  extend  it*  lines  into  Fosboro  and  Sharon  The  company's  counsel 
rc  plained  that  it  w-.i*  now  <  (crating  In  Mati.fiehl  and  Easton.  adjoining 
towns,  and  that  it  wa.  the  purpose  to  secure,  as  far  as  possible,  private  lan.l 
hwmion  into  East  Fosboro  acd  from  East  Fnsboro  lo  Sharon.  The  new 
Canton.  Norwivu!  ft  Sharon  Street  Railway  asked  the  Commissioners'  position; 
if  rVv  learend  that  the  comr-S"v  had  already  asked  Wat-ons  in  Sliaron  from 
Ihc  Sr'rituirn.  and  Chairman  Jick.on  replied  thai  a.  the  approval  of  the  Com 
mi.si.mrr.  .imply  gave  Ihc  petitioning  company  the  right  lo  aslt  locations  the 
commissioners  would  a«sume  that  llir  choice  between  several  contf  inie-s  sou 
vllfird  the  task  of  the  Selectmen. 
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Bridgeport  tor  llic  Union  'I  taction  Company,  which  U  building  a  line  Imtn 
Saginaw  to  Flint. 

LANSING,  MIHI  -The  Council  has  |>»*t-rd  the  franchise  lor  the  luing, 
St.  Johns  .V  St.  Loui*  sfaihrty  Company.  rc»tricli.ig  the  roulc  over  which  it 
may  lay  it*  track*  to  Center.  Saginaw  an  I  Cedar  Siteete. 

KANSAS  CITY.  MO.  The  County  I  .«iltlivnn«i  of  Wyandotte  Count) 
have  granted  a  Franchise  10  lite  Kansas  City  St  Bonner  t  Kailway  Com- 

pany lu  operate  an  elcitin-  1.1U.1*  between  Kansas  City,  Kan.,  anil  Bonnet 
>prings,  A  th-lance  ol  17  mrcs.  "I  he  cnmi-sny  intend*  Hi  have  it-  wrslctn 
terminil-  at  Toprka-  The  pit  visions  of  the  ftancb.se  air  that  life  company 
•  hall  commence  the  building  ol  the  r«»ail  within  six  month*  Irom  the  accept 
•nre  itl  the  franchise,  and  fhi.ll  complete  it  »illim  nithteen  months. 

KANSAS  v  IT V,  Mo.  The  Kan-a-  «  ity  <V  olaihe  Klectric  Railway  Cum 
pany  ha*  completed  about  IV  mile*  ol  gridr.g  out  ol  a  total  ol  lb  mile*,  anil 
1*  now  prepared  to  receive  hid*  on  tie*  ami  Rood  mi  lb.  relaying  *tee!  rail*. 
The  road  oil)  extend  Imm  Kansas  City,  Mo.,  tp  Ol.-the.  Kan  .  and  will  later 
be  rutendcd  to  lopcka  and  Laurence.  Kan.,  about  iH>  miles  latllicr  *>ctl.  Tilt 
company  may  he  addrosed  at  the  Century  HuiMing.  Kan*a*  City,  Mo. 

t  Al't  GIKAKDKAI  .  Mil.  Ihc  Cave  Girardeau  A  Jackson  Railway  I  0111 
pany  ha»  hero  organised  l.y  local  and  St.  la.ni-  capitali*!*  to  take  over  tl»e 
t  itucus  Stteet  Railway  I  onipany.  calcining  I  lie  Inlet  ol  the  company  to 
Jack-on,  The  company  will  have  the  cor  tract  lor  lighting  the  city.  'I  lie 
v.  hole  length  ol  the  line  will  be  abcut  IS  mile*.  A  Itond  ha*  been  filed  by 
.1.  S.  Lavp.lcy  Willi  the  Mavor  in  contj  liance  wilh  the  tetnt*  of  the  ordinance, 
.tod  work  1. ill  be  commenced  soon. 

KANSAS  CITY,  Ml).-  Vie  Kan.a*  City  A  lloimef  Spring.  Kailwai  lorn 
pany,  which  was  recently  chartered  under  the  law*  ol  Kansas,  ha*  oegatmcil, 
electing  the  following  officer*:  Fx  Senator  Kdwin  Taylor,  pretdent;  C*.  F. 
Hutcmna:*,  vice  president;  F.  XV.  Btridcnthal.  secretary  and  -re.ivuier.  The 
ottieer*  and  Samuel  Mayer  and  II.  H.  Anderxin  mere  made  the  board  of 
director*.  The  company  will  operate  in  Wyandotte  County  under  a  fran- 
cbiic  that  ha*  just  been  granted.  The  companr  ha-  attained  control  of 
llonncr  Spring*  Park  with  an  area  of  Nil  acre*,  and  will  npup  tin-  with  golf, 
truni*.  ba-chall  ground-  and  for  other  game*  ami  prepare  il  for  camping 
parties,  erecting  pavilion-  and  cottage*.    The  plan  1*  to  begin  work  at  once. 

ST.  LOUIS,  MO.— The  prolonged  conleM  lor  a  filly-year  franchise  for  a 
street  railway  over  the  Olue  Street  road  Item  the  city  limit*  to  Creve  Coeur 
l.ake,  in  St.  Loui*  County,  lias  ivtmmaicd  in  the  award  of  the  franchise  to 
the  St.  Loun  County  Street  Kailway. 

ST.  LOUS.  MO-The  Hrentwood.  Clayton  &  St.  Loui*  Railroad  Com- 
|wmy  ha*  leen  granted  pernftsvion  10  transfer  it*  right  and  iranchi*e»  to  the 
St.  Loui*  <*  Ktrkw.ai-t  Railroad  Company,  which  lompnny  ill  turn  trail. letted 
the  propel ly  to  the  St.  Loui*  &  Suburban  Kailway  Company.  The  tran*ler> 
wete  tnrr.ly  formal  matter*,  a*  the  Suburban  ha*  been  operating  the  llrem. 
wood  line  for  several  year*. 

ST.  LOUIS,  MO.-A1I  ear.  ol  ibe  St.  Loon.  A  Suburban  Railway  will  be 
equipped  with  power  brake*  ol  a  pattern  recommended  by  the  committee  of 
the  Hoard  of  Public  Improvement*.  The  members  of  the  committee  were 
notified  Sept.  SS  by  the  company  of  llu*  decision,  and  were  united  to  w lines* 
a  te*t  ol  one  ol  the  brake*  The  car*  have  already  been  fitted  with  the  new 
brake*,  and  an  order  ha-  been  placed  lor  1INI  more.  There  nre  l>i  cat-  00 
the  system,  all  of  which.  Mr  Jenkins,  the  general  -operintcndetit,  assure*  the 
committee,  will  be  equipped  with  the  brake  by  the  time  the  new  track  Work 
on  the  line  i*  completed,  about  three  months  hence.  The  members  ol  the 
committee  ate  greatly  gratified  by  thi*  .tli.  n. 

ST.  LOUS.  MO. -The  est.  ol  the  St.  Ia..n*  Ttan.it  Company  ate  to  be 
enuipped  with  Ibe  Newell  electric  brake  by  the  Wcstiuglmuse  I  lie  vine  lorn 
pany.  Espetiinctil*  will  he  made  al  first  with  about  a  doecn  cars  represent- 
ing the  drlTtrent  styles  ol  vthiclc*  for  which  special  brake*  wilt  have  to  he 
built.    It  will  co.l  fptil.lMi,  01  »|uo  each,  to  equip  the  car.  with  brake.,  and 

1  .i  .  ,  .r    Mill   to-  |f  ([too  |   J.-  .  ofnj-l,  !r  *  Il  r  work 

PORTSMOUTH.  N.  II.  Another  in  the  network  of  electric  railways  run 
mug  out  of  thi*  city  was  opened  a  lew  days  ago  when  the  Portsnioiiili. 
tirecnland  A  Kxctcr  FIcclric  Strict  Railway  wa*  traced  in  operalion.  Now 
only  Newca-lle  and  Newlnglon  remain  of  the  towns  unconnected  with  tin* 
siiy.  as  a  center  lor  the  railroad, 

DOVER,  .V.  H  -The  Ih.vct.  Nnrtliw.-wl  &  Concord  Klectric  Railwav 
t  oinpanr,  which  plans  to  brrld  an  electric  railway  to  connect  Dover,  North 
wim«I  and  Concord,  ha*  pr  lecte.l  it*  otganif alioii.  elettitig  the  billowing 
officers:  Faistia  R.  Blown,  p-e.id'nt;  Atilutr  II  Whittemoee.  vice  president . 
Wallace  I).  Lovcll.  treasurer;  Thomas  II.  Dearborn,  assi.lant  lira-utet  . 
George  l>.  Barrett,  clerk. 

U  IIIPPANV.  N.  J. -The  Whlppany  A  I'assaic  Rivet  HlHfOtal  Company. 
ratoi.il  SaTa.iaai.  has  been  incorporated  to  hudd  a  railroad  7  mile*  lung  from 
Wlnppany  to  F.sex  Fall*.  The  incnrpnr.ilt.ts  of  the  comi-an>  are:  Kdwatd 
M.  Mhepard,  of  lltookl.n.  Herman  lleht.  Robert  H.  Folate,  W.  W.  Cutler,  of 
Morti-town;  KichurtJ  W.  McLaan.  Robert  n.  McKwan,  Je..e  I..  McKwan. 
ol  tt  hippany.  N'.  J. 

TRKXTON,  X.  J.-  Hie  frtnatlM,  I'entington  *  llo|M-well  Street  Railway 
t  oiii|i,,ny  ha.  been  incorri.<lat-d  to  con-.ttucl  and  operate  the  projMt*e«t 
llopes.'il  cxien-ion  of  tile  Ticnlon  Strict  Railway  Company's  line..  The 
l.i,.|...,,|  roail  is  to  be  12  mile.  111  length  an  I  u  will  estend  through  ihe 
towu-lii, 1.  ol  Hopewell  and  I.  and  the  borough,  ol  Hopewell  and  Ten 

o.ngto.t  The  compili)  ha*  an  authorir.-d  capital  .H«-k  of  Sr.'ai.'WNl.  divided 
into  shir.-s  of  a  par  value  of  ISH. 

TRF.N'TON.   X.  J.-T1l»-  t'aluden  \    lien         Railway  toinpany  has  been 

.■anted  a  pctpcliul  Iriinchise  lot  the  sinisti ueUtatt  ol  street  railway  lines  on 
>outb  Wat  ten  Slteet  and  other  Hteel.  necessarr  to  reach  it*  present  Irr- 

111.no-  al  lit  I  and  Stanl-n  Slreel.    The  gage  of  the  track  will  he  1 1  in*  . 

gild  the  conipiiiiy  will  pave  between  the  rail,  and  lor  a  distance  ol  I  It.  each 


side,  except  where  the  streets  are  already  paved.  The  company  will  be  obliged 
to  pay  to  the  city  3  per  cent  ol  the  gloss  receipt*  after  ten  yeats.  The  exten 
.ion  will  lie  ab'aut  2  mile*  long,  and  it  i»  understood  that  work  will  begin 
very  soon.  Ordinances  covering  these  stteels  were  pa«sed  by  the  Council 
last  December,  but  the  Trenton  Street  Railway  Company  carried  the  mailer 
into  the  courts.  "Ihe  Camden  Company  tinully  confessed  judgment  in  order 
10  e*cai*e  lurther  delay,  and  tin*  caused  the  introduction  ol  the  second  set  01 
ordinance*.  I  he  I  teuton  Company  also  wished  South  Warren  Street.  ar>.| 
had  1111  ordinance  before  the  Council  to  that  eSect.  The  Camden  Cotnpan* 
wa*  willing  10  allow  an>  .nher  company  to  use  the  street  by  joint  arrange 
ment,  but  the  Trenton  Company  would  not  make  the  same  arrangement, 
the  leanehisc  was  given  to  the  Camden  Company.  It  is  undet  Oood  that  1 1- e 
Ttenton  Company  wilt  carry  the  eu*e  intei  Ihc  court*  on  the  ground  tl  a: 
the  entrance  of  the  Camden  cV  Trenton  Road  is  inimical  lo  its  interests.  The 
t  -linden  \  Trenton  Comjiany  has  maps  hied  with  the  Secretary  of  Stair 
covering  routes  in  all  parts  of  the  city. 

SANTA  FK,  N  MEN  Joseph  F..  laicotne  has  been  granted  a  fran 
chtsc  lor  Ihe  construction  ol  an  electtic  railway  here.  The  franchi.e  grant  1, 
lor  a  perio.l  of  hlty  year* 

■L'FFALO,  X.  V.-  Hie  II  .Halo  .V  Depew  Railway  Com|«ny  has  applied  to 
Ihe  Hoard  ol  Trustees  ol  'he  villafce  of  Leto*  for  a  Iranchite  to  extend  its 
line-  ihroigh  the  village.    A  heating  will  he  given  on  Ihe  application  on 

Oct.  Iti. 

NF.W  YORK.  N.  Y  It  is  nM  H  at  the  New  York  &  llrooklyn  Railroad 
t  omi»any,  oi  which  I ,  S  Ilrutnmond  i*  pre. idem,  1*  preparing  to  begin  wor's 
on  Its  propir-cd  tunnel  between  New  Voik  and  lltooklyn.  Several  large  parcel* 
ol  real  estate  have  recenllv  been  transferred  lu  the  company,  it  is  said,  and  Hi* 
announcement  haa  even  Inen  made  that  the  tunnel  will  be  completed  by  July 
1«.  lHot  The  estimated  cost  ol  building  anil  equipping  the  line  i*  placed  at 
*>:■..•  ii*  lifheers  ol  the  company  are  qnoteel  as  saying  that  t*M».'M  ha* 
already  l*een  subscribed. 

MEDINA,  X.  Y.-  The  Union  Traction  Cumiuny,  eapitahred  at  SeXroAM).  ha* 
Iwen  incor|ioratcd  to  operate  a  -tfeel  railway  .VI  mile*  in  length,  from  flatavia. 
Ucneaee  County,  to  the  -lioee  ol  Lak"  Ontario,  near  Olcott,  Niagara  County 
The  directors  ol  the  company  are:  Isidor  H.  Ciohelle.  Fred  L.  Downs,  Datiu* 
Fuller.  Samuel  Laudauer.  of  Medina:  Joseph  W.  Holme.,  ol  Ilatavia;  Frank 
A.  Pixley,  of  Alabama;  Howard  Hendrickson,  of  Albany. 

NFW  YORK.  N.  Y'.—  Plans  have  been  fileil  at  the  Bureau  ol  Building*. 
Manhattan,  for  two  three  «tory  brick  sub  stations  lor  the  underground  MgrM 
transit  road,  lo  he  built,  one  al  29  to  S3  City  Hall  Place.  »  !  It.  x  99  »  ft.  ,  the 
other  at  lltS  to  ]]••  East  Nineteenth  Street.  Hi  ft.  *  91.10  ft  They  will  he  MM 
of  granite  and  iimcMone  with  leers  cotta  imnmings. .  The  cost  is  placed  at 
1115.1*00  KO.lW  foe  the  City  Hall  Place  lio.ser  home,  and  lao.ltiKJ  for  the  Nine 
teenth  Street  |».wer  house  Plans  hare  also  been  filed  lor  an  one  story  brick 
inspection  shed,  lo  be  built  on  Ihe  l  orth  side  of  Hath  Slteet.  12l»  fl  ea-l  ol 
Seventh  Avenue,  being  Hi  II.  front  by  1*1. Hi  It.  deep.  Thi*  building  will  be 
used  for  the  inspection  ol  cars,  etc  ,  and  will  cost  tK.OTO 

HAMILTON,  oil  Hi.  The  CawMf  Cgf  mission  er«  ol  Butler  County  have 
granted  a  twenty. five  year  (rancltise  to  J.  C.  Hoetven  for  the  Cincinnati.  Ham. 
illon  Hi  Indiana  1  taction  (ompany,  which  plans  to  build  an  electric  railway 
Irom  Hamilton  to  Oxford  and  College  Coener .  thence  inlo  Indiana.  The  road 
is  to  he  completed  Jul*  I.  I9u| 

NK.W  PHILADELPHIA.  OHIO  Major  C.  K  Milchner.  who  financed 
and  built  the  l  lri* h.v illr  New  llnladelpliia  Railway,  now  a  part  erf  the 
Tuscarawas  Trnetiein  toinpany'*  system,  has  asked  the  County  Commission 
ers  for  a  franchise  ■<■■;  the  hisliwav  from  New  Philadelphia  to  New  comet  .- 
t.  wn.  The  proposed  line  will  |ta.*  ttitoui-h  llenller.  Tuscarawas,  Sesentecn 
Port  Wa*liii:gton  ai*d  C.la.gow. 

CANTON".  OHIO.  Aflct  a  cotilti  vet-y  la-ting  many  months,  the  Slatk 
Flectuc  Railway  Company  ha*  -ccurcd  a  Irnnchise  enabling  it*  car*  10  reach 
the  center  o'  Canton  withe  ut  making  a  traftic  arrangement  wilh  Ihe  (.'anion. 
Akron  Railway  Company.  The  line  will  secure  enleance  over  Orchard, 
Second  and  Walnut  Street.,  with  a  downtown  loop. 

NtiRWALK.  OHIO  .  The  Lake  Shore  Klectric  Railway  is  laying  new  turn 
out*  and  double  tracking  a  portion  of  its  line  through  Norwalk. 

SPKINClFTBLD,  OHIO  The  Springfield.  Tiqua  &  Sidney  Traction  Com 
l-any  has  applied  lor  a  franchise  over  Bechlel  Avenue  into  Springfield.  Ibe 
company  claim*  to  have  .rente*!  ill  nre-.-.^-ry  private  right  of  way  between 
Springfield  and  Piijoa 

ItKLLKI  ONTAIM:.  OHIO.  Ihe  I  1  liana  liellefontainc  Kailway  is  placinT 
1-iles  and  stringing  wite*  in  Bellefontaine.  The  franchise  calls  for  the  oper 
alron  of  cars  within  the  city  by  Dec.  I.  It  i.  probable  that  Ihe  company  wil1. 
erect  a  temporary  peiwer  hou»e  and  operate  city  cars  10  comply  with  thi- 
pen*  1. ion  The  road  is  the  northern  extension  ol  the  Iraylem,  Springfield  A 
I  tl.ann  Rarlway. 

BRYAN.  OHIO  The  Penpl.'.  Kapid  Tranot  Klectric  Railway  Company, 
which  pro] wives  In  build  Irom  Toledo  to  Greenville,  ha*  obtained  a  fran- 
chise throi-gh  Bryan. 

LIMA.  OHIO  -D.  J.  (able,  .lo  has  pro  in  curd  several  electric  railway*  111 
rln.  m-cIioii.  1.  working  on  preliminary  plan*  lor  a  line  to  extend  Irom  Toledo 
to  Cincinnati  by  way  of  Paulding.  Defiance  and  Van  Wert.    The  line  would 
connect  at  Ihe  latler  place  will,  (he  Fort  Wayne.  Van  Wert  St  Lima  Rail.  .. 
of  which  Mr.  Cable  was  .tie  of  the  promoters. 

liKLAW  ARK.  OHIO.  P.itvburgh  capitalist,  have  become  Interested  in 
ihe  Delaware  A  Magi,, lie  Spring.  Railway.  It  is  proposed  lo  erect  ■  large 
hotel  al  Magnelic  Spring-,  and  il  i«  claimed  thai  work  on  the  line  will  start 
this  fan. 

lol.l  Ho.  1 1 1 1  If  I  Mayor  Jone*  ha.  been  circled  a  director  ol  the  Toledo. 
Hick-ville  &  Fort  Wayne  Kailway.  .urc-ding  J.  B.  McAfee    Ceotge  Ye. 

bcra.  ol  M  ,..  ■  r  *. icerr.l.  }   II   R   Han-om  as  a  director  ol  the  cotrpan. 

nnd  J.  O  l  ite.,  of  Wau-ron.  ha*  heen  elected  a  director.  This  road  will 
connect  will,  live  Toledo  vs  Indiana  Railway  at  Hicksville. 
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Tie  Detroit  Convention 

According  to  all  indications,  the  Detroit  convention  was  the 
most  largely  attended  of  any  in  the  history  of  the  association, 
and  the  local  committee  is  to  be  congratulated  upon  the  success 
which  attended  its  efforts  in  the  way  of  providing  entertainment 
and  facilities  for  the  meetings  of  the  association.  The  conditions 
which  surround  a  convention  of  thisassociatmn  are  more  formidable 
than  ever  before,  and  in  spite  of  the  fact  that  Detroit  is  used  to 
conventions  of  all  kinds,  from  the  G.  A.  R.  to  coal  conferences, 
we  imagine  that  the  demand  for  accommodations  on  the  hotels  of 
that  city  were  never  greater  than  during  the  past  week.  As  a  con- 
sequence, those  who  applied  for  rooms  late  had  considerable  diffi- 
culty in  getting  what  they  wanted,  but  there  was  no  real  discom- 
fort and  the  incident  simply  showed  that  the  meetings  of  the  asso- 
ciation have  now  become  so  popular  that  only  the  largest  cities 
must  be  considered  in  the  future  in  the  selection  of  a  place  for 
the  annual  meetings.  The  treatment  of  the  guests  at  Detroit  by 
the  local  company  was  most  hospitable,  and  Mr.  Hutchins  and  his 
associates  were  the  recipients  of  many  complimentary  remarks, 
not  only  for  the  numerous  courtesies  which  they  extended  to  the 
visitors,  but  also  for  the  fine  transportation  system  which  they 
have  developed  in  the  city  of  Detroit.  The  attractive  appearance 
Ol  the  rolling  stock  was  particularly  remarked,  and  the  sentiment 
was  expressed  that  the  cars  all  looked  as  if  they  had  just  been  put 
on  the  road.  The  weather  was  propitious  and  many  delegates 
improved  the  opportunity  to  ride  over  some  of  the  long  inter- 
urban Unci  which  have  made  Detroit  famous,  and  those  who  did 
so  were  well  repaid  ior  the  time  expended.  The  nomination  of 
Mr.  Hutchins  for  the  new  president  of  the  association  received 
popular  approval  and  was  a  well  deserved  tribute  to  one  of  the 
ablest  and  most  popular  members  of  the  association. 

President  Vrccland's  address  was  one  of  the  strongest  docu- 
ments which  has  ever  been  presented  to  the  association  and  out- 
lines a  policy  upon  which  all  companies  can  unite  with  satisfac- 
tion. The  position  taken  by  Mr.  Vrccland  on  the  rights  of  cor- 
porations peaceably  to  conduct  their  business  and  to  be  regarded 
by  the  muncipalities  in  the  same  light  as  other  corporations  doing 
an  important  work  was  stated  with  great  clearness  and  force. 
Mr.  Vrccland  touched  upon  this  same  subject  about  a  year  ago 
in  a  memorable  address  which  he  delivered  at  a  dinner  in  Boston 
of  the  New  England  Street  Railway  Club,  and  the  idea  which 
he  brought  out  so  clearly  at  that  time  that  railway  companies  were 
not  "bandits,"  but  were  important  business  enterprises  anxious  to 
make  only  legitimate  profits  and  ready  to  co-operate  intelligently 
with  the  city  authorities  in  all  efforts  to  promote  the  transporta- 
tion facilities  and  hence  the  prosperity  of  the  city  in  which  they 
operate,  created  at  that  time  wide  comment  in  the  Boston  papers. 
Mr.  Vreeland  followed  up  this  demand  for  just  treatment  by 
referring  to  the  importance  which  interurban  electric  railroading 
has  acquired  during  the  past  few  years  and  the  possibilities  before 
the  American  Street  Railway  Association  as  representing  the 
broad  industry  of  electric  transportation  in  all  its  phases.  There 
arc  several  reasons  why  all  electric  railway  engineers,  whether 
they  are  connected  with  city  roads  or  trunk  lines,  must  and  natur- 
ally will  look  to  the  American  Street  Railway  Association  for  a 
long  time  to  come  as  the  natural  exponent  of  all  branches  of  elec- 
tric railroading.  Although  the  work  on  the  trunk  lines  may  be 
such  as  to  require  heavier  motors,  the  engineers  to  take  up  this 
heavier  class  of  equipment  will  for  some  time  to  come  be  neces- 
sarily those  who  have  learned  the  business  on  street  railway  sys- 
tems, the  apparatus  used  will  be  largely  the  same  and  the  manu- 
facturers will  be  those  who  cater  to  "street  railways"  proper.  As 
a  result,  the  engineers  will  be  men  whose  past  affiliations  have 
been  largely  with  the  association  and  no  other  body  in  the  coun- 
try will  be  able  to  afford,  as  Mr.  Vreeland  pointed  out,  anywhere 
near  the  same  opportunity  for  instruction  to  those  interested  in 
electric  transportation  in  its  various  phases. 

Mr.  Vreeland's  long  experience  as  an  executive  head 
and  president  of  various  deliberative  bodies,  such  as  the  New 
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York  Street  Railroad  Club,  of  which  he  has  been  president  for  a 
number  of  years,  made  him  an  ideal  chairman  and  chief  executive 
officer  of  the  association.  The  business  of  the  meetings  wa« 
directed  by  him  with  despatch,  the  speakers  were  held  closely 
to  the  topics  under  debate,  and  valuable  points  were  brought  out 
in  the  discussion  in  a  way  possible  only  through  an  experienced 
chairman.  Mr.  Vrceland's  company  set  a  good  example  by  being 
represented  at  the  convention  by  a  large  number  oi  delegates,  and 
both  he  and  his  associates  received  many  compliments  upon  the 
success  of  the  convention  in  New  York  last  year. 

Mr.  Pcnington  performed  the  service-,  of  secretary  of  the  asso- 
ciation in  the  efficient  manner  which  has  characterized  his  admin- 
istration oi  thin  oltice  for  the  last  seven  years,  and  his  re  election 
lo  the  oltice  ui  secretary  elicited  great  popular  satisfaction,  The 
plan  of  publishing  the  papers  in  advance,  as  inaugurated  last  year, 
added  greatly  to  the  facility  with  which  these  topics  were  taken 
up  for  discussion.  Mr.  Pcnington  is  to  be  complimented  on  the 
early  date  at  which  these  pa|>crs  were  issued  lo  the  members  as 
well  as  upon  the  excellence  with  which  all  the  details  of  the  con- 
vention were  carried  out. 

lbe  Registration  of  Transfer* 

The  topic,  which  was  treated  by  Mr.  Mcmcly,  oi  the  Brooklyn 
Height!  Railroad  Company,  has  been  a  subject  upon  winch  there 
has  been  a  diversity  oi  opinion  ever  since  transfers  and  registers 
were  invented,  and  as  much  a  bone  of  contention  as  the  subject 
of  opposite  or  broken  joints  in  track  construction.  Both  methods 
have  been  adopted  on  roads  ol  the  highest  standing,  and  each 
lias  its  advocates,  who  have  no  difficulty  in  pointing  out  very  seri- 
ous delects  in  the  other  method.  As  an  actual  matter  of  fact, 
both  the  method  oi  registering  the  transfer  as  a  cash  larc  and  that 
of  not  registering  it  at  all.  haw  serious  drawbacks,  and  u  is  in- 
tercoms to  "oie  that  the  author  of  the  paper  recommends  what 
is  practically  the  issue  ol  a  receipt  for  every  fare  paid;  in  other 
words,  the  European  system  of  fare  collection,  which  has  its  ad- 
vantages, but  is  cumbersome  as  well  as  wasteful  of  material  and 
time.  The  tact  oi  the  matter  is  that  there  is  no  ideal  method  with 
anything  connected  with  transfers.  Transfers  arc  themselves  an 
anomaly,  as  they  are  practically  the  presentation  of  a  free  ride  to 
any  passenger  who  desires  it.  and  the  auditing  or  checking  of  the 
transfers  is  only  one  of  the  evils  which  accompanies  their  use. 
The  most  desirable  plan  is  that  followed  in  Philadelphia,  where 
a  charge  of  j  cents  is  made  for  a  transfer,  and  while  this  does 
not  completely  eradicate  the  problem,  it  reduces  the  number  of 
transfers  asked  for,  and  makes  the  margin  between  the  cash  value 
of  the  transfer  and  the  nickel  considerably  less  than  five  cents, 
which  is  the  value  of  the  transfer  when  it  is  given  away.  As, 
however,  jt  is  a  condition  and  not  a  theory  which  confronts  us, 
and  free  transfers  arc  the  almost  universal  rule,  we  believe  that 
in  mos;  cases  fewer  evils  will  iollow  where  a  single  register  is 
nsed  in  not  registering  the  transfers  than  in  registering  them. 
While  this  opens  the  doors  for  free  rides  to  the  friends  of  con- 
ductors, the  number  who  can  participate  in  any  fraud  of  this 
kind  must  be  large;  that  is,  there  must  be  a  considerable  number 
of  farluifci  criminit  if  a  fraud  of  any  considerable  magnitude  is 
committed,  and  this  of  itself  will  tend  to  expose  the  evil,  for 
where  there  is  a  large  number  engaged  in  a  crime  some  one  will 
lie  apt  to  be  detected.  Again  the  raid  is  in  the  direction  of  free 
transportation  rather  than  on  iarcs  received,  and  the  theft  must 
be  premeditated,  rather  than  decided  upon  at  the  close  of  a  day's 
run  after  the  conditions  have  shown  that  the  chances  of  immunity 
against  detection  arc  good.  Probably  a  better  plan  than  either  is 
the  use  ot  a  double  register,  and  it  is  interesting  to  note  in  the 
discussion  that  a  number  of  the  companies  have  introduced  de- 
vices of  this  chaiactcr  with  satisfactory  results.  It  is  needless  to 
say  that  this  system,  as  well  as  any  other  involving  the  issue  of 
fare  receipts,  reqtlirei  a  frequent  checking  up  of  transfers  and 
the  practice  mentioned  by  Mr.  Beggs  of  having  the  transfers  re- 
ceived for  passage  deposited  at  the  end  of  the  trip  rather  than  at 


the  cud  of  the  day's  run  seems  advantageous.  In  conclusion,  we 
derived  the  impression  from  the  discussion  on  Mr.  Meneely's 
paper,  as  well  as  from  that  by  Mr.  Sampson  bciorc  the  Account- 
ants' Association,  that  suburban  and  interurban  roads  require  a 
method  of  definitely  recording  each  kind  of  iarc  received,  that  this 
can  be  advantageously  done  either  by  the  use  of  multiplex  registers 
or  the  zone  system  oi  fares,  and  that  many  city  roads  are  tending 
in  the  same  direction  through  the  use  of  duplicate  registers. 

The   Adjustment  of  Damage  Claims 

This  subject  is  ever  present,  though  never  welcome,  and  its 
importance  is  increasing  with  advancing  years  in  spite  of  the 
efforts  made  to  minimize  the  causes  for  such  litigation.  The  paper 
presented  at  the  convention  by  Mr.  Starring  along  those  lines  is 
a  very  interesting  contribution,  and  contains  some  excellent  sug- 
gestions as  to  the  manner  of  handling  cases  of  this  kind.  In  gen- 
eral, the  writer  advocates  a  firm  and  conservative  policy  on  the 
part  of  operating  companies,  but  he  advises  discrimination  in  the 
matter  oi  settlements  where  the  interests  of  the  company  can  best 
be  served  by  reaching  an  amicable  agreement  He  believes,  too, 
that  while  it  is  wise  to  establish  a  reputation  for  fighting  unjust 
claims,  it  is  not  necessary  to  oppose  every  demand  that  is  pre- 
sented, but  advisable  rather  to  make  a  fair  settlement  where 
actual  damage  has  been  inflicted  and  reasonable  compensation  is 
sought.  The  author  also  recognizes  the  importance  of  making  a 
favorable  impression  upon  the  jury  when  it  is  necessary  to  oppose 
even  the  most  unreasonable  demands,  and  his  experience  teaches 
him  that  to  do  this  successfully  it  is  necessary  to  accord  fair  treat 
mcnt  to  the  claimant  and  lo  his  witnesses,  Otherwise  there  is 
danger  that  jurors  may  believe  that  the  company's  case  is  weak, 
and  that  it  is  resorting  to  brow  breating  and  other  tactics  which 
really  amount  to  a  persecution  of  the  plaintiff.  Naturally  they 
resent  being  made  a  party  to  such  proceedings,  and  there  is 
always  danger  of  the  jurors'  sympathies  being  enlisted  in  behalf 
of  the  weaker  party  in  such  cases.  Many  eases  may  be  cited 
where  judgments  have  been  given  against  railway  companies 
merely  out  of  sentimental  consideration.  It  may  fairly  be  as- 
sumed, too.  that  many  jurors— some  of  them  unconsciously,  no 
doubt— have  a  natural  antipathy  to  corporations.  This  point  was 
touched  upon  by  Mr.  Vreeland  in  his  annual  address,  in  which  he 
said:  "Even  in  the  courts  the  standing  of  a  corporation  is  pre- 
judiced and  before  a  jury  sworn  to  render  an  impartial  verdict 
upon  the  facts,  its  first  and  constant  care  is  to  remove  from  the 
minds  of  the  jurymen  a  frankly  admitted  antagonism." 

Of  course,  under  these  conditions,  the  successful  handling  of 
litigation  of  this  character  requires  great  tact  and  diplomacy  as 
well  as  legal  ability,  and  Mr.  Starring  urges  that  great  care  should 
Ik-  taken  in  selecting  the  men  to  be  placed  in  charge  of  the  de- 
partment entrusted  with  the  settlement  oi  these  claims.  The 
importance  of  this  work  s  constantly  growing  with  the  expansion 
of  the  railway  field,  and  the  adoption  of  higher  speeds  and  heavier 
trains.  The  paper  read  by  the  expert  of  the  New  York  State 
Railway  Commissioners  upon  this  subject  before  the  last  meeting 
Ol  the  Street  Railway  Association  of  New  York,  to  which  we  have 
already  referred,  shows  lhat  there  is  a  constant  increase  in  the 
number  of  accidents  due  to  the  operation  oi  electric  railways, 
and  it  is  only  fair  to  assume,  therefore,  that  there  is  a  correspond- 
ing increase  in  the  claims  for  damages.  No  doubt  many  of  the 
claims  that  are  presented  against  the  companies  have  little  real 
merit,  and  in  many  places  it  has  been  proven  that  organized  at 
tempt*  have  been  made  to  swindle  operating  companies  by  men 
who  have  made  a  profession,  if  such  it  might  be  called,  of  this 
business.  There  is  another  class  against  which  the  companies  are 
obliged  to  guard,  namely,  the  medical  and  legal  sharks  who  have 
earned  the  title  of  ambulance  chasers.  These  men  are  really  more 
despicable  than  the  class  who  risk  life  and  limb  by  taking  chances 
on  receiving  real  and  serious  injuries  in  the  so-called  "accidents" 
which  they  bring  upon  themselves.  The  latter  form  a  desperate 
rtfttSi  but  they  arc  not  so  dangerous  as  the  others,  and  Mr.  Star- 
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ring's  note  of  warning  not  to  ilral  with  either  under  any  circum- 
>tanccs  doc*  not  exaggerate  in  the  least  the  danger  of  lending  any 
semblance  of  encouragement  to  their  operations 

ENKlpiiM 

The  discipline  of  employees  by  the  merit  system  and  street  rail 
way  mutual  benefit  associations  were  the  subjects  oi  interesting 
papers  by  W.  A.  Satterlee.  oi  Kansas  City,  and  Orcn  Root.  Jr., 
o(  New  York  City.  It  is  unfortunate  that  the  time  of  the  asso- 
ciation available  for  the  discussion  of  these  papers  was  not  greater, 
as  there  is  perhaps  no  department  oi  street  railway  work  in  which 
more  radical  progress  has  been  made  during  the  last  ten  years 
than  111  the  relations  oi  the  companies  to  the  employees.  The  old 
ideas  that  no  incentive  for  good  work  is  necessary  other  than 
Stipulated  wages  paid  to  all  employee*  alike,  and  that  the  relations 
between  the  employee*  and  the  company  terminate  upon  tile 
payment  oi  these  wages,  have  almost  passed  away,  although  the 
equally  erroneous  view  still  held  by  some  employees  that  their  in- 
terests and  those  of  the  company  are  naturally  antagonistic  seems 
to  survive  in  too  many  localities. 

Taking  up  the  question  oi  discipline  first,  it  should  be  under 
stood  that  a  company  in  dealing  with  an  employee  who  breaks  its 
iviles  occupies  a  different  position  than  civic  or  State  authorities 
in  a  like  position,  and  whose  object,  at  least  theoretically,  is  to 
reiorm  the  offender  as  well  as  prevent  a  repetition  of  the  act.  The 
object  sought  by  the  railway  company  is  solely  to  get  good 
service,  and  to  secure  this  its  obvious  policy  is  to  advance  the 
more  efficient  employees  and  get  rid  of  those  who  show  no  apti 
tude  to  railroad  work.  Whatever  system  oi  discipline  is  followed, 
thtrciore,  should  be  based  onthcsetwoiundamcntal  considerations, 
it  should  reward  efficient  serv  ice  and  it  should  gradually  eliminate 
irorn  the  ranks  those  who  have  shown  themselves  incapable  of 
maintaining  the  standard  of  the  service  required.  As  we  have 
said  bciorc,  we  believe  that  some  system  of  rating  furnishes  the 
most  accurate  method  available  ior  gaging  the  capabilities  oi 
different  men,  but  coupled  with  this  should  be  some  incentive  tor 
securing  and  maintaining  a  good  rating.  Occasionally  prizes  for 
the  most  efficient  service  are  offered  to  secure  this  result,  but 
this  plan  is  imperfect  in  that  it  can  affect  one  man  or  a  few  men 
only,  while  the  majority  of  employees  are  no  better  off  under  the 
prize  system  than  those  whose  work  has  been  no  where  near  so 
satisfactory.  For  this  reason  we  believe  that  the  demotion  sys- 
tem, described  by  Mr.  Harrington,  affords  certainly  an  interesting 
attempt  to  graduate  the  rewards  of  the  service  to  all  employees 
according  to  their  deserts,  and  his  testimony  as  to  the  practical 
working  of  the  system  is  worthy  oi  careful  consideration.  It  might 
be  argued  that  an  effort  oi  this  kind  to  draw  fine  distinctions  be- 
tween the  value  of  the  performance  of  the  different  men  will  create 
considerable  dissatisfaction,  and  will  be  contrary  to  the  American 
democratic  spirit.  The  men  should  realize,  however,  that  their  rela- 
tive standing  is  changed  so  often  that  a  man  who  through  ill  luck 
has  been  dropped  in  the  scale  can  regain  a  higher  position.  They 
should  also  understand  that  individually  the  company  has  the  most 
cordial  sentiments  towards  each  one  oi  them,  and  this  feeling  can 
best  be  developed  through  the  mutual  benefit  association  idea, 
which  Mr.  Root  discussed  in  his  paper. 


The  principle  that  these  associations  should  be  democratic  in 
their  character  is  the  secret  of  the  success  which  Mr.  Root  points 
out  on  his  paper  on  the  subject.  When  conducted  on  a  proper 
basis  they  afford  an  opportunity  not  only  for  social  enjoyment 
but  also  for  strengthening  the  spirit  of  interest  in  the  work  in 
which  they  are  all  engaged.  This  is  a  benefit  to  employees  and 
the  employer,  but  if  the  democratic  spirit  is  absent  and  there  is 
a  sentiment  on  the  part  of  the  men.  either  real  or  fancied,  that 
they  are  being  patronized,  the  good  effects  oi  the  association  are 
often  lost.  Mr.  Root's  paper  will  bear  most  careful  reading  from 
the  fact  that  the  Metropolitan  Street  Railway  Association  is 


not  only  one  of  the  oldest  and  largest  associations  oi  the  kind, 
hut  became  it  has  gone  further  in  many  ways  than  any  other 
body  of  the  same  kind.  Mr.  Connette.  of  Syracuse,  was  the  only 
speaker  who  described  a  similar  system  on  his  own  road,  but 
there  arc  many  others  in  practical  operation  and  their  number  is 
constantly  growing.  To  many  of  the  old  school  of  workmen, 
tin-  idea  oi  an  organization  of  employees  which  works  in  harmony 
with  the  employers  is  anomalous,  ior  their  sole  idea  of  association 
is  one  whose  principal  object  is  to  secure  concessions  from  the 
employer  through  threats  of  organized  revolt,  and  they  cannot 
understand  how  their  interests  and  those  of  the  employer  can 
be  harmonized.  All  this  goes  to  show  the  truth  of  Mr.  Root's 
remark  that  the  relations  o[  capital  and  labor,  as  represented  in 
street  railway  properties,  have  undergone  a  radical  change  during 
the  last  ten  years.  The  true  interests  of  both  lie  in  mutual  co- 
operation, and  it  is  not  unfair  to  say  that  as  a  whole  the  employers 
have  learned  this  truth  and  have  put  it  in  application  to  a  greater 
extent  than  the  laboring  man.  The  latter  has  been  too  often  in 
the  past  governed  by  the  old  idea  of  antagonism  toward  his  em- 
ployer, and  it  is  this  feeling  which  the  "benefit  associations."  with 
their  opportunities  for  intercourse  and  acquaintance,  will  do  more 
than  anything  else  to  destroy.  As  President  Vreeland  said  last 
week  111  lus  annual  address  to  the  Metropolitan  Street  Railway 
Association:  "How  can  men,  whether  they  are  capitalists  or 
laborers,  expect  to  understand  each  other  if  they  are  not  ac- 
quainted? Without  acquaintanceship  there  must  he  as  much 
ignorant  suspicion  on  one  side  as  on  the  other.  Nothing  inspires 
more  iear  and  distrust  than  half  understood  and  wholly  unseen 
things."  It  this  truth  had  been  wider  realized  in  the  past,  a  great 
deal  of  industrial  waste  would  have  been  avoided. 

Signal*  lor  Interurban  Railway! 

In  the  paper  on  signals  for  urban  and  interurban  railways,  G. 
W.  Palmer,  Jr.,  gives  utterance  to  a  very  important  truth  in  rail- 
way operation,  when  he  says  that  "even  a  perfect  signal  system 
cannot,  after  its  adoption  and  installation,  operate  a  road.  Careful 
management  and  good  discipline  on  the  part  of  the  men  are  still 
vitally  necessary."  Statistics  from  accidents  in  New  York  State 
seem  to  show  that  on  electric  interurban  railways  more  disas- 
trous collisions  have  been  caused  by  lack  of  discipline  and  dis- 
obedience to  rules  than  by  defects  in  signal  apparatus  or  mistakes 
of  train  despatches.  However,  it  is  highly  important  that  there 
should  be.  as  a  ground  work  for  the  safe  operation  of  the  road, 
the  best  and  safest  systems  of  despatching  and  block  signals  avail- 
able That  the  condition  of  the  art  of  block  signals  on  electric 
railways  is  not  entirely  satisfactory  at  the  present  time  is  not 
strange  considering  the  short  time  there  has  been  to  perfect  these 
appliances.  There  is  one  difficulty  which  has  stood  in  the  way  of 
block  signals  on  interurban  roads,  which  it  seems  to  us  is  due 
largely  to  a  misconception  oi  what  it  is  possible  to  accomplish 
with  this  system.  We  refer  to  a  demand,  commonly  made,  that 
the  block  signal  system  shall  permit  several  cars  to  move  in  the 
same  direction  in  a  block  at  the  same  time,  operating  as  different 
sections  of  the  same  train,  while  at  the  same  time  demanding  com- 
plete protection  to  all  the  cars.  "One  cannot  have  his  cake  and 
eat  it  too,"  according  to  the  old  saying,  and  if  several  cars  are  to 
be  allowed  in  a  block  going  in  the  same  direction,  it  is  useless  to 
talk  of  protection  from  rear  end  collisions  by  means  of  block 
signals.  The  fundamental  idea  of  the  block  signal  is  to  keep  a 
definite  space  interval  between  the  cars  to  be  protected,  whether 
they  arc  traveling  in  the  same  direction  or  opposite  directions. 
Recent  statistics  seem  to  show  that  more  life  and  property  is  lost 
by  rear  end  collisions  on  electric  roads  than  by  head-on  collisions. 
We  are  not  prepared  to  argue  that  it  is  never  necessary  to  operate 
several  cars  going  in  the  same  direction  as  different  sections  ol  the 
same  train,  following  each  other  closely  with  no  signal  protection 
save  that  afforded  by  the  vigilance  of  the  train  crews,  but  it  is 
perfectly  safe  to  say  that  no  block  signal  system  can  ever  be 
devised  that  will  afford  protection  to  trains  under  such  circum- 
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stances.  The  only  way  to  get  around  this  inherent  limitation  of 
all  block  signal  systems  is  to  lengthen  the  intervals  between  cars 
and  shorten  the  block  sections  so  that  cars  can  follow  within  a 
few  minutes  of  each  other  without  having  more  than  one  occupy  a 
block  at  the  same  time.  When  once  the  point  is  conceded  that  but 
one  train  is  to  be  allowed  in  a  block  at  the  same  time,  the  problem 
of  a  block  signal  system  for  electric  railways  is  much  simplified. 
This  will  mean  much  more  frequent  turn-outs  for  meeting  points 
than  arc  at  present  common,  but  such  turn-outs  should  be  con- 
sidered simply  as  part  of  the  cost  of  a  truly  efficient  block  signal 
system.  It  is  certainly  not  logical  to  consider  seriously  putting 
block  signals  on  a  double-track  high  speed  road  to  keep  definite 
space  intervals  between  cars  where  the  service  is  frequent,  and  at 
the  same  time  permitting  trains  to  be  operated  closely  following 
each  other  on  single  track  roads  without  any  block  signal  pro- 
tection. A  fundamental  principle  of  signaling  recognized  by  the 
steam  roads  is  that  all  signal  apparatus  must  be  so  designed  that 
when  failures  in  apparatus  occur  they  will  always  be  on  the  side 
of  safety.  That  is.  the  signals  should  always  show  danger  except 
when  held  positively  in  a  safety  position  by  some  artificial  force 
This  principle  has  not  been  as  fully  recognized  by  many  designers 
of  electrical  railway  signal  apparatus  as  it  should  be.  Mr.  Palmer 
advocates  automatically  operated  signals  rather  than  those  oper- 
ated manually  by  the  trainmen.  The  automatic  signals  are,  of 
course,  most  desirable  from  a  theoretical  standpoint,  and  if  reliable 
arc  preferable  to  those  manually  operated.  However,  we  arc  in- 
clined to  think,  without  saying  anything  against  the  merit  of 
automatic  systems,  that  there  is  much  more  merit  in  the  manually 
operated  electric  light  signals  titan  is  commonly  thought,  if  only 
these  signals  are  installed  and  operated  on  correct  principles,  as 
they  frequently  arc  not.  The  manually  operated  signal  is  *o 
simple  and  involves  so  little  apparatus  that  is  likely  to  get  out 
of  order  that  it  has  great  attractions  for  the  practical  electric 
railway  man.  We  agree  entirely  with  Mr.  Palmer  when  he  advo- 
cates placing  the  switch  governing  the  signals  at  the  entrance  of 
a  block  far  enough  in  advance  of  the  signals  so  that  motormen. 
conductors  and  passengers  can  look  ahead  and  sec  the  indication 
of  the  signal  before  the  car  reaches  it.  We  fail  to  see,  however, 
that  lamp  signal  circuit*  are  peculiarly  susccptablc  to  trouble  from 
lightning.  Circuits  in  which  magnets  arc  included  are  far  more 
liable  to  such  trouble,  and  the  incandescent  lamp  is  about  as  little 
likely  to  be  injured  by  lightning  as  any  kind  of  a  signal  device 
that  can  be  placed  in  a  circuit,  even  if  it  is  not  wholly  exempt. 
Signal  systems  arc  frequently  used  in  which  the  lighting  of  lamps 
indicates  danger  and  their  absence  safety.  Such  a  plan  is  funda- 
mentally wrong  and  likely  to  be  worse  than  no  block  signal  sy< 
tern  whatever,  giving  misleading  signals.  Although  the  use  of  a 
position  signal,  such  as  a  semaphore, is  desirable  in  many  respects, 
its  use  involves  greater  complications  than  the  use  of  lamps  alone, 
and  it  is  a  question  for  profitable  discussion  whether  the  sema- 
phore is  worth  this  additional  cost  and  trouble.  The  discussion 
on  the  subject  of  block  signal  systems  was  more  extended  than 
any  other  topic,  although  part  of  this  discussion  was  contributed 
in  writing,  and  hence  was  not  read  at  the  meeting.  Mr.  McCor- 
mack,  who  is  now  with  the  New  York  Central  &  Hudson  River 
Railroad  Company,  but  who  has  had  long  experience  in  both  steam 
Mid  electric  railroad  operation,  presented  a  very  complete  com 
nmnication  on  the  subject,  and  we  commend  its  perusal  to  our 
reader*. 

The  Matter  Mechanics'  Association 

Steps  were  taken  at  the  Detroit  convention  by  a  number  of 
master  mechanics  and  electrical  engineers  to  lorm  a  separate 
association  somewhat  after  the  plan  of  the  Accountants'  Associa- 
tion, and  a  committee  was  appointed  consisting  of  six  prominent 
engineers  to  learn  the  sentiment  of  the  engineers  connected  with 
the  different  companies  throughout  the  country,  and  to  complete 
the  preliminary  work  of  organization.  The  step,  in  our  opinion, 
is  an  excellent  one  for  many  reasons.     The  broadening  nature 


of  the  association,  as  outlined  in  the  president's  address  this  year, 
is  certain  to  add  gTeatly  to  the  number  of  important  problems 
which  are  facing  the  members  and  which  require  careful  study 
and  discussion.  At  the  same  time,  the  time  available  for  busi- 
ness meetings  at  the  annual  conventions  is  limited  and  the  main 
association  cannot  and  should  not  attempt  to  take  up  problems  of 
a  purely  technical  character  which  can  just  as  well  be  settled  by 
the  heads  of  the  different  mechanical  departments.  The  latter,  on 
the  other  hand,  by  having  all  the  time  of  a  convention  meeting  at 
their  disposal  can  take  up  more  subjects  and,  being  a  smaller  body, 
the  discussions  will  undoubtedly  be  more  free  than  in  a  large  as- 
semblage. We  assume  that  all  matters  relating  to  standards  and 
similar  subjects,  which  will  be  binding  on  the  different  companies, 
will  be  settled  by  the  American  Street  Rail  way  Association,  and 
that  the  master  mechanics  will  not  attempt  to  operate  indepen- 
dently from  that  body.  They  will  rather  be  in  the  nature  of  an  aux- 
iliary to  it,  and  will  devote  their  attention  to  working  out  the  de- 
tails of  mechanical  construction,  maintenance  and  repairs.  In 
this  respect  the  organization  will  necessarily  differ  somewhat  from 
the  associations  of  master  car  builders  and  master  mechanics 
of  the  steam  railroads,  but  this  will  not  necessarily  affect  the  use- 
fulness of  the  body.  It  will,  in  fact,  rather  add  to  it  as  their  sug- 
gestions would  naturally  receive  the  greatest  consideration  at  the 
hands  of  the  national  association.  The  meeting  of  the  master 
mechanics  at  Detroit  was  not  a  large  one,  but  was  representa- 
tive and  the  preliminary  action  taken  was  entirely  satisfactory. 

The  Paper  oa  Steaa  T.rbUes 

Judging  from  the  attendance  at  the  different  meetings,  the 
paper  by  Mr.  Sniffcn  on  steam  turbines  attracted  more  attention 
than  any  other  report  presented  at  the  convention.  Whether  the 
existing  coal  famine  has  made  the  average  steam  railway  manager 
more  acute  to  the  possibilities  of  the  economical  generation  of 
electric  power  or  not,  we  are  unable  to  say,  but  the  paper  was 
received  with  the  greatest  attention  and  the  discussion  indicated 
that  the  railway  companies  of  the  country  are  alive  to  the  possi- 
bilities presented  by  the  turbine  of  a  reduction  in  their  coal  bills. 
The  statement  that  one  manufacturer  alone  has  on  hand  unfilled 
orders  for  machines  of  this  type  having  an  aggregate  capacity  of 
44.000  kw,  or  roughly  speaking,  60,000  hp,  gives  us  a  lorcible  and 
somewhat  startling  impression  of  the  important  position  as  a 
prime  mover  in  large  power  plants  rapidly  being  assumed  by  this 
form  of  motor,  which  but  a  few  years  ago  was  regarded  as  little 
more  than  a  mechanical  curiosity.  Nevertheless,  as  Mr.  Sniffen 
remarked,  the  turbine  is  not  new.  It  is  an  old  idea  that  has 
lain  dormant  for  years,  awaiting  an  opportunity  for  its  practical 
application.  The  records  of  the  British  Patent  Office  show  that 
at  the  close  of  the  year  1890.  a  total  of  over  350  patents  had  been 
issued  relating  to  steam  turbines,  the  first  dating  back  as  far  as 
1784.  It  is  the  immense  developments  in  alternating  current  work 
which  seems  to  have  furnished  the  steam  turbine  with  its  long- 
needed  opportunity. 

Being  essentially  a  high-speed  machine,  the  electrical  generator 
seems  to  be  the  best  medium  for  absorbing  and  distributing  the 
power  of  the  turbine  without  the  intervention  of  speed  reducing 
devices  which  uselessly  absorb  a  considerable  part  of  the  available 
power.  In  direct-current  generators.  gTave  difficulties  are  en- 
countered in  commutation,  and  the  construction  of  an  armature 
that  would  withstand  the  enormous  strains  due  to  centrifugal 
force  at  the  high  speeds  that  were  necessary,  presented  mechanical 
problems  that  were  far  from  being  easily  solved.  The  alternat- 
ing current  generator  is  almost  ideal  in  its  adaptability  to  the 
conditions  of  speed  imposed  by  the  motor;  the  troublesome  feature 
of  commutation  is  entirely  eliminated  and  the  problem  of  the 
mechanical  construction  of  the  rotating  element— especially  in  the 
stationary1  field  machine— is  gTeatly  simplified.  Now  that  the 
steam  turbine  has  found  a  suitable  opportunity  to  utilize  the  inher- 
ent merits  that  have  been  recognized  and  understood  for  over 
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half  a  century,  it  U  only  reasonable  to  expect  that  its  practical 
application  will  be  extended  with  almost  phenomenal  rapidity. 

Types  of  Turbines 

The  three  types  of  turbines  which  have  been  put  into  commer- 
cial service  in  this  country  are  the  Parsons,  as  manufactured  by 
the  Wcstinghousc  Company,  and  described  by  Mr.  Sniffen,  the 
DcLaval  and  the  Curtis,  as  manufactured  by  the  General  Elec- 
tric Company.  The  Parsons  design  is  analogous  to  that  form  of 
hydraulic  turbine  in  which  the  fluid  is  directed  by  guide  blades 
against  the  vanes  of  the  wheel,  giving  the  impulse  partly  by  the 
impact  of  the  water  against  the  moving  vanes,  and  partly  by  the 
reaction  due  to  the  relative  velocity  imparted  to  the  water  as  it  is 
discharged  from  the  moving  wheel.  The  available  "head,"  i.  c., 
the  fill  in  steam  pressure,  is  divided  into  a  number  of  stages,  and 
a  set  of  guiding  and  moving  vanes  is  placi  d  at  each  suge  of  the 
fall  so  as  to  reduce  the  velocity  of  the  fluid  and  consequently  the 
H>eed  corresponding  to  the  best  efficiency.  In  the  Parsons  tur- 
bine, as  built  for  the  Rapid  Transit  subway  station  in  New  York, 
the  plans  indicate  some  very  slight  modifications  in  the  pattern  as 
described  by  Mr.  Sniffen,  notably  in  the  separation  of  the  high 
pressure  and  low  pressure  cylinders  and  the  introduction  between 
them  of  a  rchcatcr. 

The  DcLaval  turbine  corresponds  to  the  well  known  Pelton 
water-wheel,  in  which  a  high  velocity  is  imparted  t«.  the  tlmd  by 
pasting  it  through  a  properly  shaped  nozzle,  and  the  impulse  is 
due  solely  to  impact  against  the  vanes  or  buckets  on  the  wheel. 
In  the  De  Laval  turbine  the  conversion  of  pressure  into  velocity 
has  generally  been  made  in  one  step  which  has  necessitated  rota 
tivc  speeds  of  from  10,000  to  20,000  or  more  revolutions  per  min- 
ute. To  reduce  these  enormous  speeds  sufficiently  to  permit  of 
driving  any  existing  mechanisms,  a  very  ingenious  system  of 
helical  gears  has  been  devised,  which  has  worked  out  excellently 
well  in  moderate  powers,  say  up  to  200  or  juo  hp.  Three  hundred 
hp  has  become,  however,  in  modern  power  plant  practice  to  be 
regarded  as  a  very  small  unit,  and  the  engineering  profession 
will  await  with  much  interest  a  demonstration  as  to  the  sufficiency 
with  which  this  arrangement  will  operate  in  units  (en  times  at 
powerful,  which,  judged  by  modern  standards,  would  be  only  of  or- 
dinary size. 

Details  of  the  General  Electric  turbine  have  not  been  made  pub- 
lic, but  several  contracts  for  turbines  of  tins  type  of  500  kw  and 
1500  kw  have  been  taken  and  at  least  one  5000  hp  machine  has  been 
built.  It  is  generally  understood  that  in  a  number  of  important 
points  this  turhinc  differs  from  the  other  two  mentioned.  It  has, 
for  instance,  a  vertical  shaft,  the  effect  of  which  is  greatly  to  reduce 
the  floor  space  occupied  and  to  take  =11  strain  off  the  bearings, 
and.  as  the  shaft  is  short,  to  produce  •vHo  a  very  compact  machine 
and  make  the  cptestion  of  alignment  easy.  The  construction  is 
said  to  be  extremely  simple,  and  to  involve  only  very  few  rows  of 
Uickcts.  The  governing  is  accomplished  by  a  method  which  it  is 
claimed  gives  a  very  flat  efficiency  curve  and  one  which  bears  a 
striking  resemblance  to  that  of  a  standard  large  generator.  The 
machine  also  runs  at  a  greatly  reduced  speed 

The  Theory  of  the  Turbine 

The  theory  of  the  steam  turbine  in  no  wise  conflicts  with  our 
present  theory  of  thermodynamics  as  applied  to  other  heat  en- 
gines. The  same  expression  for  the  ultimate  ideal  efficiency  holds 
T.-T, 

good,  i.  e.,    in  which  T-  and  T,  represent  the  absolute  initial 

T, 

and  final  temperatures  of  the  working  fluid,  expansion  being  car- 
ried out  to  the  exhaust  temperature.  In  the  ideal  engine  increas- 
ing the  initial  temperature  or  decreasing  the  final  temperature 
increases  the  possible  efficiency.  In  the  ordinary  reciprocating 
engine  the  cylinder  walls  and  the  pistons  arc  exposed  alternately 
to  the  initial  and  exhaust  temperatures,  causing  a  partial  conden- 
sation of  each  charge  of  incoming  steam.  This  is  the  most  serious 
loss  in  the  steam  engine,  and  gtows  worse  as  we  increase  the 


temperature  limits,  so  that  our  efforts  to  improve  the  theoretical 
conditions  are  met  with  a  constantly  increasing  practical  difficulty, 
which  limits  the  point  to  which  expansion  may  be  carried  with 
useful  effect,  and  in  a  measure  also  the  height  of  the  initial  pres- 
sure that  may  be  advantageously  employed.  In  the  steam  turbine 
the  parts  in  contact  with  the  steam  are  not  subjected  to  any 
cyclical  variations  in  temperature,  but  the  temperature  and  pres- 
sure at  any  given  point  in  the  machine  remain  constant,  at  least 
as  long  as  the  load  docs  not  change.  In  the  turbine,  therefore, 
this  most  important  loss,  which  is  inseparable  from  the  recipro- 
cating engine,  is  entirely  eliminated,  and  there  is  apparently  no 
reason  why  there  should  be  any  practical  limit  to  the  initial  pres- 
sure, or  to  the  degree  of  expansion  that  may  be  used  to  good 
effect.  The  use  of  superheated  steam  in  the  turbine  as  well  as  in 
the  reciprocating  engine  improves  the  efficiency  in  a  very  marked 
degree,  but  probably  for  an  entirely  different  reason.  In  the 
reciprocating  engine  the  superheating  is  primarily  useful  in 
counteracting  cylinder  condensation,  while  in  the  turbine  it  can 
have  no  such  office.  The  presence  of  water  in  the  turbine  seems 
to  create  a  purely  mechanical  resistance  corresponding  to  friction. 
With  saturate.)  steam  a  certain  amount  of  moisture  is  inevitable 
even  in  an  ideally  perfect  engine,  as  a  part  of  the  steam  condenses 
during  adiabatic  expansion  without  any  loss  of  heat.  By  super- 
heating the  initial  steam  we  can  prevent  this  normal  condensation, 
and  while,  perhaps,  not  greatly  improving  the  theoretical  con- 
ditions, we  can  succeed  in  removing  or  preventing  a  mechanical 
obstruction.  Although  not  yet  fully  determined  by  actual  experi- 
ment, it  would  seern  that  the  practical  limit  to  which  super- 
heating should  be  carried  would  be  the  degree  that  would  just 
suffice  to  keep  the  steam  dry  during  expansion,  and  allow  it  to 
escape  into  the  condenser  at  saturation  temperature.  This  would 
also  seem  to  be  indicated  by  the  fact  that  the  increase  in  economy, 
that  is,  the  reduction  in  steam  consumption  per  unit  of  output, 
is  greater  with  the  earlier  stages  of  superheat  than  with  steam  at 
higher  temperature,  Thus,  foreign  tests  seem  to  show  that  while 
the  gain  of  about  8  per  cent  results  from  a  superheat  of  50  degs. 
F..  the  gain  from  a  superheat  of  too  degs.  F.  would  be  only  about 
12  per  cent,  and  that  from  150  degs.  F.  about  15  per  cent. 

In  comparing  the  economy  of  the  turbine  with  that  of  the 
reciprocating  engine  it  must  be  remembered  that  there  is  no  such 
tiling  as  indicated  horse  power  in  a  turbine.  The  most  usual  and 
convenient  measure  of  the  power  is  in  electrical  units.  The 
economy  of  reciprocating  engines  is  ordinarily  stated  in  pounds 
of  steam  per  indicated  horse  power  per  hour,  and  there  is  very 
little  available  information  as  to  the  economy  of  such  engines 
referred  to  electrical  measurements.  The  Hartford  turbine,  cited 
by  Mr.  Sniffen,  is  the  largest  for  which  tests  have  been  published, 
and,  as  stated  in  the  paper,  indicate  a  consumption  of  19  1  lbs.  of 
steam  per  hour  with  steam  at  155  lbs.  pressure  and  45  degs.  super- 
heat and  with  27  ins.  of  vacuum.  The  importance  of  good  vacuum 
is  shown  by  the  fact  that  it  has  been  found  that  a  gain  of  about  4 
per  cent  in  economy  is  secured  for  every  inch  of  vacuum  above 
25  ins.  to  26  ins. 

Economy  of  Lane  Midlines 

With  the  large  machines  which  arc  now  being  built,  such,  for 
instance,  as  the  5500-kw  turbines,  which  the  Wcstinghouse  Ma- 
chine Company  is  now  building  for  the  Metropolitan  &  District 
Railways,  oi  London,  and  which  are  to  operate  with  165  lbs. 
steam  pressure  and  27  ins,  vacuum,  reliable  figures  on  steam  con- 
sumption will  be  available.  It  is  believed,  however,  that  the  reduc- 
tion in  steam  consumption  over  that  shown  by  the  smaller  sizes  will 
be  considerable,  even  in  view  of  the  fact  that  these  figures  com- 
pare most  favorably  with  the  results  from  reciprocating  engines. 
For  instance.  Brown,  Bovcri  &  Co  .  of  Baden,  Switzerland,  are 
installing  a  5000-kw  turbine  at  Frankfort,  with  which  a  con- 
sumption of  10.78  lbs.  per  indicated  horse-power  are  guaranteed 
with  steam  at  202.9  lbs.  and  a  superheat  of  175  degs.  F.  From  the 
guarantees  which  have  been  given  on  some  of  the  large  machines 
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in  this  country  and  from  the  results  derived  from  the  smaller 
Machines,  it  Men*  nul  improbable  to  expect  the  production  in 
these  large  machines  at  full  load,  with  28  in».  vacuum  and  with 
100  degs.  superheat  of  an  electrical  horse  power  with  1.1  2  lbs.  of 
steam.  With  180  degs.  superheat  the  consumption  should  be 
1  educed  to  120  lbs  per  electrical  horse-power.  As  compared  with 
a  generating  set.  consisting  of  a  reciprocating  engine,  direct- 
connected  tO  a  generator,  the  combined  efficiency  being  83  per 
rent,  which  is  about  what  bj  mil  w  ith  in  ordinary  practice.  Tins 
would  corre>|M>nd  to  1095  lbs,  and  1077  lbs.  of  steam  respectively 
per  indicated  horse  power  per  hour.  With  dry  steam  the  figure 
Tor  turbine  performance  would  probably  be  in  the  neighborhood 
"f  148  lbs.  o|  steam  per  electrical  horse-power. 

America  lo  the  Lead 

It  may  be  asked  why  the  turbine  is  so  slow  of  adoption  in  this 
country  as  compared  with  Europe  We  are  prone  to  boast  of  our 
own  progressiveness,  and  to  talk  about  the  conservatism  of  Euro 
pean  nations  As  a  matter  of  fact,  the  American  nation  is  per- 
haps the  most  conservative  of  all  as  regards  taking  the  initiative 
with  new  and  untried  devices.  Our  enterprise  consists  more  in 
the  magnitude  of  our  operations  when  we  have  determined  that 
a  certain  line  oi  practice  is  sound  in  principle  and  satisfactory  in 
its  application.  In  high  speed  engines  our  practice  is  exceedingly 
conservative  as  compared  with  English  practice.  Our  large  slow- 
speed  engines  arc  strikingly  uniform  in  design  as  compared  with 
the  multiplicity  oi  valve  gears  and  special  features  exhibited  by 
Continental  builders.  Superheated  steam  has  as  yet  had  hardly 
more  than  a  passing  consideration  with  us.  while  it  is  extensively 
used  abroad.  Instances  might  he  multiplied  almost  without  end 
to  show  that  in  some  respects  we  are  exceedingly  conservative. 
When  the  Wcstinghouse  company,  which  wa>  the  first  in  this 
country  to  undertake  the  manufacture  of  large  machines,  took  up 
the  steam  turbine  seven  years  ago,  it  was  hopelessly  impossible 
to  interest  steam  users  in  such  a  machine.  But  by  installing  a 
plant  of  ]6oo-kw  capacity  in  the  power  house  of  the  Westing- 
house  Air  Brake  Company  a  commercial  demonstration  was  made 
of  the  advantages  of  the  machine,  which  was  convincing  to  the 
most  skeptical.  It  took  four  or  five  years  to  fully  establish  con- 
fidence, and  it  is  only  now  that  the  results  of  this  pioneer  work 
arc  beginning  to  show.  The  peculiar  quality  of  our  American 
enterprise  will  exhibit  itself  not  in  doing  the  newest  thing  but 
in  doing  a  good  thing  on  the  biggest  possible  scale.  We  have 
already  the  largest  steam  turbine  yet  built,  and  American  brains 
and  capital  are  already  engaged  in  building,  and  an  American 
management  has  ordered  and  will  install  the  largest  steam  turbine 
that  has  so  far  ever  been  contemplated. 

The   Accountants'  Association 

The  space  at  our  disposal  in  this  issue  will  prevent  us  from 
publishing  the  papers  presented  at  the  meeting  of  the  Street  Rail- 
way Accountants'  Association  of  America,  as  well  as  our  comments 
on  the  papers,  and  action  taken  by  the  association  on  the  topics  dis- 
cussed. Some  of  the  decisions  made  at  the  meeting  of  the  ac- 
countants, especially  in  the  matter  of  classification,  were  of  quite  a 
radical  character,  and  brought  out  a  very  animated  debate. 
Whether  the  classification  finally  adopted  was  in  all  C3scs  the  most 
desirable  is  a  question  we  expect  to  take  up  in  an  early  issue.  We 
shall,  in  our  next  issue,  publish  all  of  the  papers  and  reports  pre- 
sented at  the  Accountants'  Association  on  both  Wednesday  and 
Friday. 

It  will  also  be  httpDIsibk  in  this  issue  to  discuss  the  general 
feature-  of  the  exhibits  made  at  Detroit.  In  spite  of  the  somewhat 
limited  facilities  available  at  the  Light  Guard  Armory,  the  exhibit 
as  a  whole  was  a  very  fine  one.  and  the  past  record  of  the  associa- 
tion in  securing  annually  the?  finest  exhibit  of  electrical  apparatus 
made  before  and  for  the  benefit  of  any  technical  body,  was  amply 
fulfilled  tin's  year.  The  exhibits  individually  are  described  at 
length  elsewhere  in  this  issue,  and  views  arc  given  of  some  of  me 
more  importnnt  of  litem. 


J.  C  Hutchitu 


Mr  J.  C.  Hutchins.  the  new  president  of  the  Aimrican  Street 
Railway  Association,  has  been  identified  with  the  Detroit  street 
railway  system  since  1804.  It  has  been  under  his  management 
that  Ibt  various  interurban  railways  terminating  in  that  city  have 
been  brought  under  one  control.  Highl  years  ago.  or  at  the  time 
at  which  Mr  Hutchins  went  to  Detroit,  the  city  system  was  dis- 
tinct from  all  of  the  intcrurhan  lines  which  now  form  a  very  im- 
portant part  of  the  entire  system  owned  by  the  Detroii  L'nited 
Railway  Company.  Mr.  Hutchins  realized  the  importance  of 
uniting  all  of  these  different  systems,  and  owing  largely  to  his 
initiative,  the  capitalists  interested  in  the  city  system  acquired 
gradually  first  one  and  then  another  of  the  outlying  interurban 
lines  until  the  present  magnificent  system  owned  by  the  Detroit 
l'nited  Railway  has  been  built  up. 


t.  C.  HUTCHINS 

Mr.  Hutchins  was  born  in  Carroll  Parish,  La.,  Oct  13.  1853. 
He  engaged  in  active  busi  ncss  first  as  a  constructing  and  civil  en- 
gineer and  took  an  active  part  in  the  early  railroad  construction 
in  Texas,  Missouri  and  throughout  the  Southwest.  Later,  for  a 
short  time,  he  engaged  in  newspaper  work  in  Waco,  Tex.  Mr. 
Hutchins  moved  to  Detroit  in  1804,  at  which  lime  he  was  elected 
secretary  and  treasurer  of  the  Detroit  Citircns'  Street  Railway 
Company,  and  when  the  Deiroit  Railway  Company  was  acquired 
was  elected  to  the  same  positions  in  that  company.  Later,  upon 
the  organization  of  the  Detroit  United  Railway,  Mr.  Hutchins 
was  elected  vice- president  and  general  manager  of  the  company, 
and  on  Jan.  21,  1002,  he  was  elected  president  of  the  company. 

Mr.  Hutchins'  administration  of  the  Detroit  system  has  been 
marked  by  the  introduction  of  a  number  of  radical  improvements 
in  all  directions  of  the  service.  One  of  the  policies  followed  by 
Mr.  Hutchins  has  been  that  of  improving  the  conditions  of  the 
employees,  and  in  this  direction  the  company  adopted  the  system 
of  merit  and  demerit  marks  for  employees,  already  described  in 
these  pages,  as  well  as  a  number  of  other  steps  toward  the  better- 
ment of  the  condition  of  the  men  on  the  road.  The  unification 
of  the  city  system  with  the  interurban  lines  required  many  changes 
in  the  organization  of  the  system  which  Mr.  Hutchins  has  built 
up  to  be  a  very  strong  organization.  He  is  recognized  as  a 
broad  and  far-sighted  railroad  manager,  and  his  election  to  the 
office  of  president  of  the  American  Street  Railway  Association  is 
a  well  deserved  tribute  to  his  ability  as  a  street  railway  man- 
ager. 


The  progress  that  has  been  made  in  developing  the  interurban 
height  and  express  business  in  Ohio  has  attracted  the  attention 
of  many  railroad  men  in  the  East,  who  as  a  rule  do  not  take  much 
interest  in  matters  outside  their  own  particular  territory.  One  of 
these  authorities  says:  "The  Lake  Shore  Railroad's  freight  traffic 
through  Ohio  is  being  cut  into  by  the  aggressive  competition  of  the 
Cleveland  &  Eastern  Electric  road,  which  operates  about  too  miles 
oi  trolley  line.  This  electric  road  has  always  secured  a  large  pro- 
portion of  the  local  freight  traffic  in  its  territory.  Its  rates  are 
lower  than  those  of  the  steam  railroad  and  in  most  instances  de- 
liveries of  consignments  are  quicker.  Milk  and  farm  produce 
form  the  great  part  of  the  business  given  to  the  electric  line." 
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The  Steam  Turbine— Iti  Commercial  Aspect 


BY  EDWARD  H.  SMFFIN. 

Kerr  *  Co.  New  York. 


The  swam  turbine  is  not  as  young  as  it  looks.  Although  it* 
application  to  commcrcia'  power  generation  in  its  present  several 
iurms  is  the  achievement  of  recent  years,  its  principle  is  neither 
new  nor  novel,  and  it  r  ay  be  wondered  that  a  century  o(  effort 
should  have  been  applied  to  the  reciprocating  engine— which  be- 
came, indeed,  more  complicated  as  it  grew,  before  the  primal 
theories  of  the  heat  motor  assumed  corporate,  practical  form. 
It  is  true  that  later  knowledge  of  materials,  and  how  (o  work  them, 
has  mad-  the  way  clearer,  and  the  wider  use  of  the  Steam  turbine 
has  in  a  measure  depended  upon  the  development  of  electrical 
practice,  with  which  latter  it  is  now  so  intimately  identified. 

Much  interest  has  for  some  time  been  centered  in  this  type  of 
prime  mover  and  the  possibilities  of  its  application.  The  history 
of  its  development  is  quite  generally  known,  and  up  to  this  time 
attention  has  been  more  particularly  directed  to  its  engineering 
and  mechanical  characteristics.  It  now  seems  appropriate  to  in- 
quire into  the  controlling  features  of  its  commercial  utility,  and  de- 
termine.^ we  may.  whether  the  steam  turbine,  subjected  to  a  some, 
what  careful  analysis,  is  a  machine  still  to  be  developed,  though  of 


blade  is  about  I  or.  A  complete  description  of  the  mechanism  II 
not  needed  here.*  It  is  sufficient  to  note  its  general  character 
and  to  contrast  its  obvious  simplicity  and  freedom  from  complica- 
tion, with  the  recognized  complexity  of  the  piston  engine.  The 
inference  is  clear  that  in  constructive  opportunity,  at  least,  the 
turbine  should  be  the  more  reliable. 

The  steam  turbine,  before  it  had  obtained  any  considerable 
recognition  here,  was  not  entirely  without  success  abroad.  Par- 
sons and  others  had  done  much  to  prove  its  reliability.  For  in 
stance,  in  1807  the  Newcastle  &  District  Electric  Lighting  Com- 
pany, operating  eleven  turbines  oi  75  kw  to  150  kw  each,  showed 
the  cost  of. repairs  and  renewals  on  the  entire  plant,  including  tur- 
bines, generators,  boilers,  condensers,  pumps,  fittings,  cables,  etc., 
to  be  y>  of  a  cent  per  kilowatt  per  annum. 

In  this  country  the  steam  turbine  is  now  operating  in  several 
plant)  The  first  prominent  installation  was  at  the  Wcslinghousc 
Air  Brake  Company's  works,  at  Wilmcrdtng,  Pa.,  where  the  first 
unit  was  started  in  August.  1890.  two  more  shortly  after,  and  the 
fourth  unit  in  April,  1901.  Thus  the  plant  has  been  in  service,  for 
the  most  part,  more  than  three  years,  and  the  fourth  unit  about 
eighteen  months  The  plant  operates  regularly  eleven  hours  a 
day.  the  service  being  »lcctric  power  and  lighting.  With  the  iron 
foundry  running  at  night,  one  turbine  is  run  twenty-two  to  twenty- 
three  hours  per  day.    In  general,  the  units  have  run  quite  to  their 


FIG.  I  --I.ONGm.'lHNAI.  SfcCTION  OF  WtSTINGHOLSF  TURBINE 


ultimate  promise,  or  whether  il  has  been  well  tried  and  its  advan- 
tages proved.  What  has  it  accomplished?  What  just. ties  its  use: 
What  otherwise  unattainable  results  will  it  produce?  What  arc  ill 
limitatiens?  It  is  this  a  pect  of  the  case  on  which  the  light  is 
needed. 

It  is  oi  little  moment  what  the  direct  or  contingent  advantage! 
of  the  turbine  may  be,  if  its  reliability  remain  in  doubt  Offered, 
as  it  is,  in  large  units,  and  being  apparently  more  related  to  the 
classes  of  service  which  impose  the  most  exacting  requirement*, 
the  demand  is  imperative  that  in  this  one  vital  respect  there  be 
little  left  to  chance. 

Before  recurring  to  actual  experience  it  may  be  instructive  to 
consider  for  a  moment  the  general  character  of  the  turbine  as  a 
type  of  motor.  Contrasted  with  the  piston  engine  Fig  t  shows 
the  longitudinal  section  of  the  Westinghouse  turbine  The  steam 
entering  the  governor  valve  arrives  at  the  chamber  A.  then  turns 
to  the  Kidit,  passing  first  a  set  of  stationary  blades,  then  impinging 
on  the  moving  blades,  driviiv;  them  around,  and  so  oil.  until  it 
arrives  at  exhaust  chamber  H  And  here  is  an  interesting  lesson 
in  phystrf.  a  demonstration  of  the  conversion  of  beat  into  energy; 
iur  while  the  teniperatnr  ■  of  the  inlet  end  is  that  of  the  entering 
live  sleam.  the  exhaust  end.  but  3  It.  or  4  ft.  distant,  is  not  so  hot 
(•boot  126  degs  V  ).  but  that  one  may  hear  the  hand  The  cut 
will  show  that  the  only  real  moving  part  is  the  spindle,  revolv- 
ing in  its  bearinjs.  the  governor  mechanism  and  oiling  arrange- 
ment being  comparatively  iiisignitu  .ml  The  blades  do  not  wear, 
as  the  steam  velocity,  some  500  ft  or  600  ft.  per  second,  is  not  sulii- 
cient  to  affect  them.  The  blades  are  made  of  a  special  material, 
and  are  calked  in  such  m.inner  that  the  force  required  to  pull  them 
out  would  exceed  the  elastic  limit  of  the  material  in  the  blades 
They  are  subjected  in  regular  practice  to  a  strain  oi  about  one- 
fortieth  of  this  amount-    The  actual  pressure  exerted  on  each 


rated  capacity — perhaps  within  jo  per  cent  oi  it — as  1  minimum 
An  interesting  comparison  has  been  made  elsewhere  of  the  effi- 
ciency of  this  turbine  plant  with  the  installation  it  supplanted,  the 
latter  con, prising  simple  and  compound  engines,  scattered  about 
the  work:  .  After  the  three  turbine  units  had  been  placed  in  oper- 
ation they  were  shut  down,  and  the  steam  engines  previously  in 
use  (not  yet  disconnected  from  service)  were  again  started  up  and 
a  test  made.  A  test  was  then  made  of  the  turbine  plant.  These 
were  based  upon  a  Wreck's  run.  careful  measurements  being  taken 
of  fuel  and  water.  The  saving  of  coal  in  favor  of  the  turbine 
plant  averaged  35.7  per  cent  during  the  day,  and  364  per  cent 
during  the  night.  The  saving  in  feed  water  averaged  per 
cent  during  the  day  and  41.4  per  cent  during  the  night  In  round 
numbers  this  meant  a  saving  of  about  40.000  lbs.  of  coal  per 
twenty-!,  ur  hours  This  improvement,  of  course,  was  attributable 
not  entirely  to  the  turbine  itself,  but  also  to  the  more  efficient 
method  of  electric  power  transmission  in  comparison  with  the 
previous  scattered  arrangement  of  St  CM)  engines,  with  long  run> 
oi  steam  piping,  use  of  belts,  etc.  It  is.  however,  instructive  as 
indicating  the  results  accomplished  in  a  specific  and  prominent 
case.  a«  between  an  old  and  still  commonly  used  sy-tem  of  power 
transmission  ami  a  modern  method. 

This  pi;:nt  at  Wilmerding  was  the  first  oi  its  kind.  It  naturally 
was  not  without  its  minor  difficulties.  The  turbines  themselves 
from  the  time  of  stalling,  have  been  practically  free  from  trouble 
oi  any  kind.  Some  armature  difficulties  were  at  first  experienced, 
but  not  of  enough  moment  to  interfere  with  operation,  and  were 
readily  corrected.  Summing  up  the  experience  ha  1  with  this  first 
installation,  undertaken  somewhat  experimentally  at  the  time,  the 
tut  rc-uli  is  that  tbv  plant  has  operated  about  three  years  in  lu-a\  > 

•  Srr  pM  n-j.l  by  Frunris  H.-UVinxm  Wforc  Engineers'  Shifty  .if  West- 
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daily  service;  that  the  work  has  not  suffered  interruption,  and 
thai  the  plant  is  to-day  running  with  sustained  satisfaction  and 
with  no  visible  signs  of  near  in  any  of  its  parts.  Fig.  „•  shows  this 
installation,  comprising  four  400- kw  units  located  within  a  space 
4;  ft  x  61  ft.,  the  height  of  the  engine  room  being  20  ft.  6  ins. 

The  Yale  &  Towne  Manufacturing  Company,  at  Stamford, 
Conn.)  has  a  400  kw  steam  turbine  furnishing  240-volt,  two-phase 
current  at  7.200  alternations.  This  outfit  was  started  in  operation 
Feb.  I.  1902.  Since  that  time  it  has  been  in  regular  daily  service, 
carrying  about  its  rated  load,  operating  tn»  hours  per  day,  fur- 
nishing current  for  electric  motors  and  some  lighting.  L'p  to 
this  time,  therefore,  it  has  been  in  service  about  eight  months,  and 
its  mechanical  operation  has  been  most  satisfactory.  No  quanti- 
tative tests  have  yet  been  made  of  steam  performance,  but  there 
in  general  evidence  of  its  economical  operation.  Fig.  3  shows  the 
appearance  of  this  outfit. 

The  Hartford  Electric  Light  Company,  at  Hartford.  Conn,  have 
a  i5CO-k«,  two-phase,  ZJCO-voh,  60  cycle,  turbo-generator  outfit, 


perature  under  superheated  steam,  and  means  were  taken  to  make 
the  temperature  at  all  points  more  uniform.  Having  in  due  time 
overcome  these  local  delects,  which  partook  in  no  tens*  of  func- 
tional fault!  the  turbine  vtas  then  in  serviceable  condition,  and  it* 
operation  has  since  been  most  satisfactory.  The  Hartford  Com- 
pany, noubty  alert  to  adopt  the  newer  thing  if  there  seemed  advan- 
tage in  it,  found  when  their  water  supply  ran  short  that  il 
paid  to  run  the  turbine  and  allow  their  Corliss  engines  to  remain 
idle.   This  turbine  is  seen  in  Fig.  4. 

Is  the  suam  turbine  efficient?  And  what,  if  it  may  be  so  termed, 
is  the  character  of  its  efficiency?  Is  it.  like  the  various  types  of 
piston  engines,  peculiarly  fill  I  In  ertain  conditions  which  permit 
of  little  change  if  economical  performance  be  retained,  or  is  there 
evidence  that  the  turbine  has  »  greater  inherent  efficiency  that  is 
less  affected  by  attending  circumstances? 

The  Interest  of  engineers  in  the  turbine  has,  perhaps,  been  drawn 
chiefly  10  the  evident  possibilities  of  its  steam  economy,  and  to 
the  data  already  acquired,  Willi  the  discussion  it  has  provoked 


FIG.  2  — TURBINE  PLANT  AT  WrSTINGHOCSE  AIR  BRAKE  WORKS,  WILMERDING,  PA. 


which  was  started  in  April,  1901.  This,  at  present,  is  the  largest 
turbine  yet  installed  in  this  country.  Tut  in,  a*  it  was,  to  relav 
their  water  power,  it  has  not  been  in  constant  Service,  but  has 
usually  been  required  enly  one  or  two  days  a  week.  At  such 
times,  however,  it  has  carried  the  full  station  load  of  some  1800  kw 
or  1900  kw,  Reference  will  herealtcr  be  made  to  its  striking 
economy. 

A  great  deal  of  intrust  has  centered  in  this  early  installation  of 
a  good  sized  outfit  in  a  prominent  location,  and  its  excellent  per- 
formance is  now  generally  well  known.  Some  difficulties  were 
at  first  experienced;  nor  were  they  entirely  unexpected,  for  there 
had  been  no  facilities,  as  there  arc  now.  for  testing  the  outfit  be- 
fore shipment,  and  it  war  merely  run  at  the  shop  without  load 
Before  the  machine  was  successfully  in  operation  one  trouble  (hat 
developed  was  with  lubrication.  The  parking  glands  around  the 
turbine  shaft  leaked  somewhat,  and  the  construction  oi  the  oil 
passages  with  reference  to  these  glands  enabled  the  oi!  to  come 
into  contact  with  the  steam,  impairing  its  lubricating  quality. 
This  w.u  easily  overcome  by  modifying  the  wins  and  employing 
glands  (4  different  construction. 

Some  time  was  also  required  after  erection  to  make  necessary 
adjustments  to  relieve  the  turbine  of  longitudinal  end  thrust.  This 
would  have  been  corrected  at  the  shop  had  the  opportunity  then 
been  present  for  making  complete  test.  It  was  found,  too.  that 
the  shaft,  which  had  been  designed  to  afford  the  utmost  ease  of 
dismantling,  was  subjected  to  a  considerable  unevenness  of  tem- 


much  more  of  value  will  be  added.  We  may  in  a  general  way. 
however,  without  referring  to  its  thermodynamics  obtain  from 
the  evidence  of  actual  results  some  knowledge  of  its  efficiency 
and  determine  if  the  standards  of  present  practice  may  not  be  im- 
proved. 

It  is  well  that  the  makers  of  the  turbo-generator  have  been  com- 
pelled 10  adopt  the  practice  of  basing  the  steam  consumption  on 
the  unit  oi  output,  so  that  their  guarantees  are  given  on  the  electri- 
cal horte-powef  or  kilowatts  delivered  on  the  switchboard,  and 
not  on  the  indicated  horse-power  developed.  This  at  once  elimi- 
nates the  factors  of  engine  friction  and  generator  loss,  and  thus 
more  definitely  establishes  a  measure  of  performance. 

One  is  impressed  with  two  distinguishing  features  of  the  tur- 
bine's steam  efficiency,  namely,  that  it  seems  to  vary  but  little 
over  wide  ranges  of  load,  and,  further,  that  the  size  of  the  unit 
has  comparatively  little  bearing.  It  follows,  then,  that  if  good 
results  are  possible  at  all,  they  are  neilher  restricted  to  the  larger 
plants  nor  to  the  requirement  of  steady  load. 

Fig.  S  illustrates  this.  Herein  are  given  the  results  of  tests 
011  a  400-kw  turbine  made  at  the  builders'  works  before  shipment, 
the  machine  having  since  been  in  daily  operation  eight  months 
These  tests  were  conducted  under  brake  toad,  so  that  the  figure* 
are  based  on  the  brake  horse-power  developed.  The  rated  load 
would  'oe  about  600  B.  H.  P.  The  steam  consumption  is  seen  to 
be  very  flat,  graduating  from  14  47  lbs.  at  full  toad  to  16  lbs.  at 
half  rating,  and  to  less  than  19  lbs.  at  one-quarter  capacity.  The 
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relation  of  the  consumption  of  steam  in  pounds  per  hour  to  the 
brake  horse  power  developed  is  also  shown,  this  line  being  almost 
straight.  In  the  tabulation  may  be  observed  the  interesting  com- 
parative effect  of  vacuum  and  superheat. 

If  it  thus  shown  that  with  a  unit  as  small  as  400  kw  wc  may 
obtain  a  result  of  14.47  lbs.  of  steam  per  brake  horse-power  per 
hour,  corresponding  to  less  than  13/H  lbs.  per  ihp,  it  is  evident 
that  moderate  sized  plants  may  with  the  turbine  be  sufficiently 
subdivided  to  give  the  naximum  flexibility  of  service,  with  in- 
surance of  relay,  and  yet  possess  an  efficiency  heretofore  identified 
only  with  very  large  units.  Further  than  this,  a  fluctuating  load 
is  not  incompatible  with  high  cconoinic.il  performance. 

As  the  units  become  larger  the  turbine  is  then  brought  into 
comparison  with  the  best  steam  engine  practice,  where  it  still  pre- 
serves its  uniform  efficiency,  and  where  its  practical  advantages 
arc  no  kss  evident.  In  a  recent  instance,  a  result  of  It. 7  lbs,  "i 
steam  per  electrical  horse-power  per  hour  was  guaranteed  on  a 
turbine  of  750-kw  capacity,  corresponding  to  about  10.17  lbs.  per 
ihp.  which,  though  the  sire  is  moderate,  is  perhaps  within  the  ability 
of  lint  few  engines  of  any  si/e  or  typo  that  have  c\cr  been  built. 


At  the  Elberfeld  Municipal  Electricity  Supply  Works,  in  Ger- 
many, two  1500-hp  Parsons  turbines,  which  are  run  in  parallel  with 
two  Sulzer  horizontal  engines,  were  tested  by  Prof.  Schrotar,  Dr. 
Weber  and  Mr.  Lindley.  With  steam  pressure  averaging  95  lbs., 
running  condensing,  and  with  18.3  degs.  of  superheat,  the  result 
obtained  at  maximum  b  ad  was  19  lbs.  per  kw-hour,  or  about  11.4 
lbs.  per  ihp-hour. 

Many  other  results  bare  been  recorded,  but  those  given  will 
probably  be  sufficient  io  show  that  vndcr  service  conditions  the 
turbine  lias  demonstrated  its  high  efficiency. 

But  is  its  efficiency  maintained?  A  question  often  asked,  and  r< 
very  important  one,  too.  Looking  at  the  turbine  casually,  it 
seems  -«s  though  there  v/ould  be  little  opportunity  for  any  change 
in  its  mechanical  functions.  There  is  no  complicated  valve  gear 
to  get  out  of  adjustment:  no  pistons  to  leak;  no  rubbing  surfaces 
to  set  up  excessive  friction;  little  chance  of  misalignment,  and 
altogether  there  seems  CO  be  no  good  reason  why  its  original  con- 
dition should  ever  be  very  much  disturbed.  The  blades  appear 
to  fie  the  vulnerable  point,  for  they  do  the  work,  and  there  are  .1 
gr.  od  manv  of  them.    Thtir  number,  though,  is  in  their  favor,  and. 
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HIG.  5.— RESULTS  OF  TESTS  ON  400-KW  TLRBINb 


It  may  be  pertinent  to  cite  a  few  results  obtained  in  regular 
service.  The  turbine  at  Hartford,  under  test  conducted  by  Proi. 
Robb,  at  an  average  loid  of  1H00  kw,  with  155  lbs.  steam  pressure. 
47  ins.  vacuum  and  45  degs.  superheat,  gave  a  result  oi  19  1  lbs 
of  steam  per  kw-hour.  .ir  an  equivalent  of  about  11  46  lbs  per  ihp 
hour.  An  interesting  comparison  has  been  made  at  this  plant  of 
the  relative  efficiency  under  regular  operating  conditions  of  tile 
turbine  and  their  Corliss  engines.  They  have  one  18-in.  and  .14-111 
X48  in.  and  one  24-in.  and  44-in  x  60  in.  cross-compound  horizon 
tal  Corli-s  engine  These  engines  drive  direct  by  belt  one  400-kw 
and  one  600-kw  generator.  The  turbine  is,  of  course,  direct-con- 
nected to  its  generator.  They  h*Vi  made  comparisons  of  oper 
alion  bated  in  each  case  on  rather  extended  runs.  It  has  been 
found  th.il  the  turbine  requires  in  delivering  1900  kw  on  the  board 
about  the  same  amount  of  coal  that  is  used  with  the  Corliss 
engines  to  deliver  0/25  kw.  the  steam  pressure  and  vacuum  being 
identical  111  both  cases,  and  ihis  with  the  engines  running  at  about 
theit  point  of  best  efficiency  and  known  to  be  in  excellent  condi- 
tion. Ci  mp.irisons  oi  :1ns  kind,  while  not  scientifically  exact,  are. 
IH-rhaps.  of  greater  interest  as  a  measure  of  commercial  per 
for  man  :c. 

The  &.  It  at  hand  of  test  on  one  of  the  400-kw  turbines  at  WP 
merging  shows  a  result  of  tf>4  Iht  p<r  clip  hour  at  full  load,  with 

125  lb«  sleain  pressure  :>nd  26-111  lo  27-in  vacuum.  At  half  load 
II  is  18.  i  lbs. 


being  loaded  as  they  arc  to  only  about  2V1  per  cent  of  the  pressure 
they  are  built  for,  they  possess  an  abnormally  large  factor  of 
safety.  The  experience  has  been  that  the  turbine  is  less  liable  to 
depart  from  its  original  standard  of  performance  than  any  other 
type  of  prime  mover,  arid  there  seems  little  reason  to  suppose 
that  it  is  capable  oi  much  deterioration. 

A  recent  interesting  investigation  along  this  |ine  was  made  at 
the  plant  of  the  Cambridge  Electric  Supply  Company,  l  td.,  in 
England,  where  they  have  a  500-kw  Parsons  turbine.  The  out- 
fit was  elected  in  January.  1900.  and  during  the  past  year  has  been 
doing  constant  work.  After  it  had  operated  about  eight  months 
a  second  one  was  instilled.  The  first  outfit  had  been  tested  at  the 
maker's  works  before  shipment,  and  showed  a  result  of  24  I  lh» 
of  steam  per  kw-hour  at  520.4  kw.  And  it  was  for  the  purpose  of 
noting  it-  performance  after  a  year's  operation  that  Prof.  Ewin* 
conducted  a  second  test  -  In  this  latter  test  the  turbine  at  51H  kw. 
under  marly  equal  conditions  of  steam  pressure  and  vacuum, 
gave  a  nsult  of  25.0  lbs.,  and  at  ?«>  kw,  24.4  lbs.  In  the  second 
instance,  the  turbine,  beside  trouble  experienced  with  wet  steam, 
was  driving  its  own  air  and  circulating  pump  (a  surface  con- 
denser being  used),  and  the  steam  required  to  drive  these  auxil- 
iaries wa1-  charged  to  it.  In  the  test  at  the  builders'  works  the 
turbine  did  not  drive  its  pumps    The  results, to  use  Prof  Swing's 
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words,  give  most  satisfactory  evidence  that  the  turbine  retains 
its  character  as  a  highly  efficient  generator. 

It  remains  to  be  said  in  this  general  connection  that  there  will 
be  (ound  in  steam-turbine  practice  a  more  satisfactory  treatment 
of  the  economy  question  than  has  heretofore  prevailed.  There 
»>ll  exiil  not  only  a  truer  basis  of  measurement  than  the  indicated 
horse-power,  but  there  will  be  opportunity  for  more  thorough 
demonstration.  It  is  now  generally  recognized  that  efficiency 
guarantees  on  targe  engines  have  little  significance.  The  builder 
is  physically  unable  to  completely  assemble  and  test  such  engines 
before  shipment,  and  the  user  is  seldom  able  or  disposed  to  incur 
ihe  distraction  and  expense  which  a  field  test  involves.  It  is  in 
the  exceptional  case,  therefore,  that  actual  tests  are  made,  and 
there  is  still  much  to  be  known  concerning  the  economy  per 
fortnanec  of  large  engines.  It  might  be  said,  loo.  that  while 
builders  and  engineers  generally  recognize  the  elements  of  design 


FIG.  6.— COMPARISON  OH  FLOOR  SPACE  OCCUPIED  BY  HOR- 
IZONTAL, VERTICAL  AND  TURBINE  ENGINES 

that  conduct  to  efficiency,  there  if  no  unanimity  of  opinion  as  |i 
what  those  elements  will  actually  produce. 

It  is,  tlierefore,  gratifying  to  know  that  one  builder,  the  West 
inghousc    Company,    is    now    erecting    a    rhrvi    tatting  room 
in  which    complete  pl:int  of  boilers,  condensing  and  superheating 
apparatus  will  afford  farilities  for  testing  turbines  up  to  jooo  hp  at 
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FIG.  7.— FLOOR  SPACE,  SOUARE  FEET  PER  HORSE-POWER 

all  loads  up  to  full  capacity,  and  larger  units  up  to  ihi*  point,  with 
practically  any  steam  prissure  and  wide  ranges  of  vacuum  and 
superheat.  Thus,  the  conditions  to  be  met  in  practice  may  be  ap- 
proximated in  the  shop,  and  the  informal  ion  acquired  will  be  of 
(he  highest  value. 

Turning  now  to  one  notable  ieaturc  of  the  turbine,  its  compact- 
ness. Fig  6,  is  a  graphic  illustration  of  the  floor  space  it  occupies, 
compared  with  the  vertical  and  horizontal  cross-compound  Corliss 
engines,  the  basis  of  comparison  being  a  ior»-kw  unit,  including 
the  direct-connected  generator,  the  engine  cylinders  being  28  ins 
and  56-in.  x  48-in.  stroke,  which,  at  95  revolutions,  with  35  lbs 
mean  effective  pressure  referred  to  low-pressure  cylinder,  gives 
about  1400  ihp.  It  will  be  seen  that  the  floor  area  of  the  turbine 
is  about  two-thirds  that  of  the  vertical  engine  and  about  two- 
fifths  of  the  horizontal.  Such  comparison,  of  course,  ts  limited  in 
its  application.  With  each  set  of  condition*  requiring  soecial  trea? 
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11. rut  no  standardization  01  space  requirements  can  be  estab- 
lished. Still,  with  the  limitation  of  isolated  experiences,  it  is  pos- 
sible, without  attempting  to  establish  any  universal  laws,  to  make 
some  reasonably  close  comparisons  of  the  space  required  for 
the  turbine  as  against  the  conventional  types  of  engines,  It  has 
been  thought  desirable,  then,  to  take  a  number  of  different  sized 
plants,  c.ich  composed  >t  several  appropriate  sized  units,  the  selec- 
tions beii'g  as  follows: 

1.000  hp  in  2    400-kw  units. 

8,000  hp  in   3    750-kw  units 

5.000  hp  in  4  l.OOO-kw  units. 

Tio.ooo  hp  in  3  2.500  kw  units. 

15.000  hp  in  4  2.500-kw  units. 

30,000  lip  in  4  5,000-kw  unitv 

50.000  hp  in  7  5.000-kw  units. 
75.000  hp  in  10  5,000-kw  units. 

These  combinations  were  laid  out  ior  the  turbines  and  for  the 
vertical  and  horizontal  cross-compound  Corliss  engines,  all  with 
their  direct-connected  gincralors  A  clearance  space  o(  7  ft.  in 
all  directions  was  allowed,  and  is  probably  a  fair  average.  The 
compulations  were  confined  to  the  units  themselves,  with  the 
clearance  stated,  the  disposition  of  the  balance  of  the  plant  being 
assumed  10  be  unaffected  by  th;  type  of  motive  power. 

Fig.  7  shows  the  comparison  of  floor  space.  The  curves  show 
the  turbine  to  require  about  80  per  cent  of  the  space  needed  for 
the  vertical,  and  not  over  40  per  cent  of  that  wanted  for  the  hori- 


FIG.  8.— FOUNDATION.  CUBIC  YARDS  PER  HORSE-POWER 


wriUli  In  tins  diagram  the  vertical  engine  compares  less  unfa- 
vorably with  the  turbine  than  might  generally  be  supposed,  while 
the  horizontal  engine  curve  is  about  where  one  would  expect  to 
find  it.  The  latter  i*  not  carried  beyond  10,000  hp,  this  type  of 
engine  Lcing  practically  limited  in  size  to  that  required  for  the 
1500-kw  generator. 

Fig.  8,  showing  the  cubic  yards  of  foundation  material  required, 
is  at  the  same  time  a  more  exact  and  striking  comparison.  The 
turbine  would  appear  more  advantageously  still,  if  the  actual 
foundations  needed  for  stability  had  been  computed.  Instead,  the 
foundations  in  all  three  cases  were  figured  at  15  ft.  depth  to  give 
space  underneath  ihe  1  ngine  room  floor  for  cendensers,  etc.. 
though  lor  large  engines  this  depth  is  usually  inadequate.  The 
only  foundation  needed  for  the  turbine  is  that  nectmry  to  hol.l 
its  weight,  as  if  it  were  a  tank,  or  some  other  stationary  affair 
It  does  iiot  even  require  foundation  bolts,  there  being  no  vertical 
or  horizontal  thrusts  to  bt  resisted.  Comparing  again  the  1000-kw 
units,  it  is  found  that  in  actual  foundation  volume  required  the 
ratio  of  the  turbine  to  the  vertical  and  horizontal  engine  is  that 
of  1  to  9  and  15,  respectively. 

In  Fig.  9  will  be  observed  the  comparison  of  engine-room  build- 
ing space,  in  which  the  turbine  appears  to  hardly  less  advantage, 
though  in  this  diagram  the  horizontal  engine,  gaining  in  head 
room  what  il  lost  in  floor  space,  compares  more  favorably  with 
the  vertical.  In  plotting  these  curves  sufficient  head-room  was 
allowed  tc.  accommodate  a  crane,  leaving  adequate  clearance  for 
handling  any  part 

Having  noted,  then,  the  marked  advantage  which  the  turbine 
appears  to  offer  by  virtue  of  its  compactness,  it  would  seem  that 
the  comparison  might  be  carried  a  little  farther,  and  with  assumed 
valuations  of  masonry  work  and  building  construction,  as  well  aj 

t  In  thii  Hie  Ike  horizontal  cnirirc  it  figured  en  ftrr  lMOlrw  onin 
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of  land,  the  money  saving  to  be  effected  in  these  important 
features  of  initial  cox  be  defined. 

Still  adhering  to  the  same  plant  size  and  combinations  of  units, 
in  Fig.  10  is  found  the  ctmparative  cost  of  foundation*,  the  basis 
assumed  being  $7  per  cubic  yard  for  concrete.  laid,  It  will  be 
seen  that  while  the  turbine  seems  to  averaRe  a  foundation  cost  oi 
about  50  cents  per  horse  power,  the  vertical  engine  in  the  more 
frequent  sizes  is  approximately  $1.50,  while  the  horizontal  is  nut 
far  from  J.' 50.  Not  fot getting  that  all  three  foundations  arc 
figured  of  equal  depth — 15  ft.— to  provide  <pacc  brlow.  as  before 


FIG.  O. — ENGINE  ROOM,  CUBIC  FEET  PER  HORSE  POWER 


stated.  In  the  instances  where  special  foundation  work  is  re- 
quired, srch  as  piling  or  otherwise  prrparing  suitable  bottom,  or 
shoring  up  building  walls  to  enable  sufficient  depth  of  excavation, 
the  expense  avoided  by  the  use  of  turbines  is  obvious. 

In  Fig.  11.  showing  comparative  engine-room  building  cost,  the 
basis  assumed  is  15  cents  per  cubic  foot  of  space  inside  of  walls. 
Building  construction  necessarily  varies  widely  with  the  size, 
design  and  materials  employed,  but  the  figure  taken  is  perhaps 
not  far  from  a  fair  average  for  building  built  of  brick,  with  steel 
trusses  and  fireproof  covering.    The  curves  show  that  the  building 


FIG.  10.— FOUNDATION,  COST  PER  HORSE  POWER 


cost  for  the  turbine  is  about  cne-half  of  what  is  required  for  the 
horizontal  or  vertical  engine,  the  latter  two  apparently  not  bcine 
lar  apart.  In  this  comparison  of  building  cost  experience  woul  I 
differ  widely.  Architectural  considerations  and  local  conditions 
would  produce  varying  results.  Exigencies  would,  however, 
favor  the  turbine,  because  of  its  smaller  size  and  rectangular  pro- 
portion, and  it  not  infrequently  happens  that  increased  power  may 
be  supplied  by  locating  the  turbine  in  existing  space,  whereas  an 
engine  would  necessitate  building  extension,  and.  perhaps,  the 
purchase  of  additional  l?nd.  An  instance  of  this  kind  arose  at 
Akron,  Ohio,  where  in  the  existing  space  no  arrangement  could 
be  devised  to  accommodate  additional  engine  power.  It  was 
found  possible,  however,  by  rearranging  auxiliary  apparatus,  to 
provide  space  for  one  750.  kw  and  one  400-lcw  turbo-generator  out- 
fit,  which  will  shortly  be  in  operation. 


Fig.  12  gives  the  comparative  cost  of  land  to  accommodate  the 
cngine-rr-om  space,  the  land  valuation  being  placed  at  $3  per 
square  foot  Whatever  may  be  the  value  of  land,  the  relative  com- 
parison would  remain  unaffected.  Land  value,  however,  is  never 
of  minor  importance,  for  desirable  power-house  sites,  with  trans- 
portation and  water  facilities,  usually  cost  a  good  deal.  And, 
atloting  about  J .-  sq.  ft.  of  floor  space  to  the  horse-power  of  gener- 
ating unit,  it  takes  but  little  figuring,  where  plants  are  located  on 
expensive  ground,  to  »how  that  the  turbine  in  this  respect  alone 
may  save  a  considerable  part  of  its  first  cost. 

The  last  diagram  of  the  sequence,  Fig.  13,  summarizes  the  pre- 
ceding  curves  and  shows,  with  foundations,  building  and  land  at 


FIG.  II  —  ENGINE  ROOM,  BUILDING  COST  PER  HORSE- POWER 


the  valuations  given,  ho*  these  factors  of  cost  compare.  The  data 
will  have  served  its  purpose  if  it  show  that  in  a  properly  designed 
plant  employing  the  steam  turbine  far  more  money  may  be  saved  in 
these  particulars  than  is  ever  represented  by  the  difference  in  cost 
between  machinery  of  high  grade  and  that  of  inferior  quality. 

A  case  or  two  may  be  to  the  point.  A  plant  was  recently  laid 
out  to  ccntain  three  looo-kw  units,  with  vertical  cross-compound 
Corliss  engines.  Subsequently  three  more  1000-kw  units  were 
contracted  for.  steam  turbine*  being  ordered     It  was  found  that 


FIG.  12.-ENGINE  ROOM,  LAND  COST  PER  HORSE-POWER 


the  turbine  saved  000  sq.  ft.  of  engine-room  floor  space  and  about 
3H.000  eu  ft.  Had  the  whole  plant  been  originally  designed  for 
turbines  the  saving  of  space  would  have  been  double  these 
amount,,  and  the  cost  of  land,  building  and  foundations  been  re- 
duced at  out  $50,000. 

An  electric  railroad  plant  in  Ohio  was  so-nc  time  ago  installed, 
in  which  there  are  500-kw  generators  direct-connected  to  cross- 
compound  Corliss  engines.  Space  was  provided  for  two  more 
units  of  the  same  size.  For  the  increased  power  two  1000-kw 
turbine  cut  fits  were  purchased,  which  wilt  go  in  the  space  left,  and 
leave  room  (or  another  turbine  of  2000  kw.  Thus,  the  engine- 
room  spire  planned  for  2000  kw  is  iound  sufficient  for  5000  kw.  It 
is  estimated  that  the  boiler-plant  extension  wilt  be  reduced  about 
one-tli'rd  because  of  improved  efficiency.  It  is  figured,  too,  thai 
a  saving  oi  $2,900  was  effected  on  each  1000-kw  foundation. 
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One  ether  case,  of  perhaps  greater  interest,  recently  came  to 
notice,  that  of  a  plant  of  8100-kw  capacity,  laid  out  on  modern 
lines,  employing  vertical  cross-compound  condensing  engines 
There  is  no  space  for  additional  engine  power,  and  any  increase 
would  require  building  extension  and  encroachment  upon  valuable 
land.  It  was  shown  that  without  going  beyond  the  present  build- 
ing walls,  and  without  disturbing  the  existing  machinery,  the 
plant  mi«ht  be  doubled  in  capacity  by  installing  turbines  in  the 
space  available  below  the.  present  engine-room  level  and  adding 
another  deck  of  boilers.  And  it  has  been  figured  that  this  arrange- 
ment would  effect  a  reduction  of  over  $3  per  kilawatt  per  annum 
in  the  present  interest  charge. 

With  some  measure  thus  obtained  of  the  comparative  indirect 
expenses  of  installation  we  may  turn  to  consider  the  cost  of  the 
turbo-gentrator  outfit  itself.  Is  it  high  in  price,  or  is  its  cost,  if  not 
an  attractive  feature,  still  within  our  common  idea  of  value?  The 
answer  is  that  its  price  is  reasonable;  that,  indeed,  where  the  com- 
parison is  fair,  the  turbine  will  require  the  lesser  first  investment. 
It  is,  unhappily,  quite  as  difficult  to  compare  the  costs  of  the  tur 
bine  and  piston  engine  as  to  compare  the  costs  of  engines  (hem- 
selves.  A  thing  is,  of  course,  high  or  low  in  price  by  comparison 
but  where  the  steam  engine  is  concerned,  to  measure  values  were 
hopeless  task  so  long  as  there  are  held  divergent  views  oi  design 


FIG.  IJ.-TOTAI.  ENGINE  ROOM  COST  PER  HORSE-POWER 

and  construction  and  of  engineering  adaptation,  with  the  builders 
themselv<  s  wide  apart  in  their  practire 

There  arc  engines  of  good  workmanship  and  of  poor,  of  heavy 
proportions  and  light,  and  generous  and  scant  proportioning  of 
cylinder  size  and  ratio,  and  o[  fiston  speed,  to  the  work  to  be  done. 
Perhaps,  too,  the  voice  of  experience  may  protest  that  the  buyer", 
insistenre  on  his  bargain  is  not  always  in  keeping  with  the  quality 
he  would  have,  or  should  have,  and  it  is  not  surprising  that  com- 
mercial necessity  should  sometimes  affect  engineering  ideal* 
While  the  reliable  builder  will  adhere  to  hi*  high  standards,  thec 
still  will  be  found  those  whose  more  flexible  practice  will  suffer 
impairment  of  quality  to  fit  the  price 

Proceeding  with  the  comparison,  however,  it  may  be  assumed 
that  the  larger  field  (or  the  turbine  begins  about  where  the  high 
speed  engine  leaves  off.  Its  steam  economy  at  once  identifies  it 
with  thv  most  efficient  engine  practice,  and  it  therefore  applies 
more  appropriately  to  the  classes  of  service  where  medium  and 
large-size  units  arc  used  The  comparison,  then,  lies  generally 
between  the  turbine  and  the  slow-speed  engine  It  remains  merely 
to  takr  :n  engine  and  generator  of  good  construction,  bring  the 
engine  efficiency  as  nearly  as  possible  into  parity  with  'hat  of  the 
turbine,  also  having  it  possess  the  same  overload  capacity,  to 
find  that  the  turbine  is  reasonable  in  price.  And  when  we  add  the 
possible  saving  in  foundations,  buildings,  etc  ,  the  first  cost  of  in- 
stallation is  usually  much  in  its  favor 

There  remain  still  one  or  two  important  features  of  electric 
power  plant  operation  wherein  the  use  of  the  reciprocating  engine 
is  attended  with  difficulty,  and  with  respect  to  which  the  steam 
turbine  offers  unquestioned  improvement. 

One  of  these,  the  running  of  direct-connected  alternating  cur- 
rent generators  in  parallel,  has  come  to  be  a  frequent  requirement 
but  frequent  as  it  is,  and  essential  .is  it  is.  its  accomplishment  has 
been  anything  but  an  exact  science.  There  has.  in  fact,  been  so 
little  synchronism  of  method  as  to  justify  some  wonder  at  the 
results  that  have  really  been  obtained.  There  is  no  need  here  to 
particularize  the  complications  of  the  problem  It  obviously  is 
not  the  work  of  the  tyro  lo  introduce  into  two  or  more  units  the 


identical  conditions  that  will  convert  reciprocating  motion  into 
synchronous  rotating  motion,  co-relating,  as  he  must,  the  features 
of  governing  functions,  inertia  of  reciprocating  parts,  fly-wheel 
weight  and  radius  and  the  like.  And  it  becomes  evident  that 
where  successful  parallel  running  is  achieved  it  is  the  triumph  of 
skill  not  only  in  design,  but  in  the  handling  of  the  machinery  itself. 

These  difficulties  cease  with  the  turbine.  In  it  there  is  no  fluc- 
tuation 01  angular  velocity.  There  is  but  one  direction  of  motion, 
with  no  clement  to  detract  from  even  turning  moment,  and  due 
to  its  speed  there  is  stored  up  more  fly-wheel  effect  than  is  present 
in  the  piston  engine. 

ft  is,  therefore,  found  that  not  only  do  steam  turbines  easily  run 
together  in  parallel,  as  hydraulic  turbines  have  always  done,  but  it 
may  be  expected  that  they  will  operate  with  piston  engines  and  the 
performance  of  the  latter  in  this  respect  be  much  improved.  In 
electric  railroad  work  especially  is  this  feature  of  the  steam  tur- 
bine of  much  interest,  lor  it  is  weil  known  how  irregular  loads 
accentuate  the  difheuttiri  of  regulation.  Furthermore,  the  ues- 
t:on  of  operating  high-frequency  apparatus  in  combination  electric 
railroad  and  lighting  service  may  be  more  satisfactorily  ap- 
proached. 

The  feature  next  in  importance,  perhaps,  is  that  of  superheated 
steam.  It  is  now  quite  generally  recognized  that  superheating  is 
of  advantage,  though  there  is  still  much  about  it  to  be  learned. 
Future  investigation,  however,  in  which  the  turbine  will  take  im- 
portant pr.rt,  will  reveal  more  precisely  its  economical  status,  and 
it  may  be  hoped  that  before  long  the  net  advantages  derivable 
from  different  high-steam  temperatures  will  be  known.  Meanwhile, 
superheaters  are  being  installed,  and  collaterally  the  problem  of 
handling  superheated  steam  has  assumed  importance.  Engine 
builders  themselves  are  feeling  their  way,  for  while  Mme  appear 
unrestrictedly  to  offer  the  Corliss  valve  for  superheat  work,  others 
seem  prone  to  confine  it  to  (he  more  conservative  temperatures, 
and  others  still  reject  it  altogether,  and  hold  to  the  poppet  valve, 
where  superheat  is  employed. 

The  turbine  may  be  used  unreservedly  with  superheat  of  any 
feasible  temperature.  It  has  no  internal  rubbing  surfaces,  and 
there  are  no  glands  to  become  injured.  Also,  as  no  cylinder  oil 
is  required,  there  is  no  opportunity  for  lubricating  trouble.  Fur- 
thermore, there  seems  to  be  with  the  turbine  rather  more  propor- 
tionate benefit  from  superheat  than  with  the  piston  engine,  be- 
cause of  diminished  skin  friction. 

Having  said  that  the  turbine  requires  no  cylinder  lubrication, 
the  inference  follows  that  the  steam  is  therefore  uncontaminateJ 
with  oil.  and  that  the  exhaust,  wh;n  condensed,  is  pure  distilled 
water  This  is  true,  and  while  it  is  of  little  consequence  where 
water  Supply  is  abundant  and  good  and  cheap,  it  becomes,  where 
conditions  are  otherwise,  of  exceeding  importance.  In  many  sec- 
tions of  the  country,  where  the  water  contains  cither  mud  or 
•scale  mat  ing  impurities,  the  erst  of  repairs  lo  boilers,  with  the 
expense  in  labor  and  interruptions  of  service  entailed  by  con- 
stant cleaning,  is  a  besetting  evil,  and  to  alleviate  this  trouble 
large  serplus  boiler  plants  are  often  installed.  As  a  usual  thing, 
too,  difficulty  is  experienced  in  attempting  to  extract  oil  from 
exhaust  steam 

To  recur  once  more  to  thi>  feature  of  lubrication  in  the  turbine, 
it  may  be  remarked  that  it  is  an  item  of  very  little  expense.  The 
bearing!  are  the  only  points  requiring  oil,  the  lubricant  being  cir- 
culated around  under  pressure.  The  reservoir  being  once  charged, 
very  little  is  needed  to  maintain  the  supply. 

Kinally,  in  this  commercial  consideration  of  the  turbine,  one 
other  question  should  perhaps  not  be  omitted,  one.  in  fact,  which 
sometimes  seems  to  outweigh  almost  every  other,  namely:  How 
long  does  it  take  to  get  it?  While  the  demand  has,  in  truth,  for 
some  time  exceeded  the  capacity  for  production  (there  being  now 
under  construction  at  K?s«  Pittsburgh  some  44.000  kw  on  order), 
so  that  the  turbine  has  required  about  as  much  time  to  build  ai 
everything  else,  the  extended  facilities  now  nearing  completion 
will  better  this  considerably.  Certainly,  under  normal  conditions, 
these  outfits,  made  of  comparatively  small  parts,  with  no  enor- 
mous pin  <•*  to  be  handled,  ought  to  be  quickly  built,  and  what  ii 
quite  evident,  they  can,  when  delivered  in  assembled  condition,  be 
so  readily  installed  that  the  months  sometimes  required  to  erect 
large  engines  will  be  reduced  to  weeks. 

If  it  is.  then,  seen  that  the  steam  turbine  in  all  the  essential 
aspects  of  its  commercial  utility  appears  to  stand  on  solid  ground, 
there  cennot  be  yet  attributed  to  it  the  virtue  of  universal  applica- 
tion. It  has  its  field  chiefly  in  electric  lighting  and  power  work, 
though  ir.  small  sizes  it  has  been  extensively  used  for  driving 
blowers,  pumps  and  other  devices.  Its  speed,  of  course,  pro- 
hibits belt  drive. 

But  :he  direct-connected  electrical  generating  unit  has  been  the 
sine  qua  non  of  modern  power  development,  and  the  reciprocating 
steam  eng;ne.  under  the  stimulus  of  opportunity,  has  been  brought 
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nearly  to  its  mechanical  and  thermal  limit.  With  all  the  ingenuity 
and  skill  and  patient  effort  that  have  marked  its  growth;  with  in 
notable  achievement,  symbolizing  as  it  docs  the  march  of  indus 
trial  progress,  it  still  remains,  even  in  its  most  advanced  form,  a 
wasteful  and  complicated  means  for  converting  heat  into  energy 
If  we  are  to  exact  further  tribute  from  the  agency  of  steam;  if  we 
would  hope  to  reduce  complexity,  and  by  a  more  simple,  reliable 
and  durable  method  of  operation  reduce  the  interest  and  main- 
tenance charge;  if.  in  a  word,  we  would  improve  the  standard  of 
existing  practice  and  suimount  many  of  its  limitation*,  we  must 
then  change  the  character  of  our  medium,  employ  different  princi- 
ples and  give  to  the  generation  of  power  a  new  and  greater 
significance.    The  steam  turbine  seems  destined  to  mark  the  way. 

 »♦*»-  

Signali  for  Urban  and  Intcrurban  Railways 

BY  C.   W.   PALMER.  JR. 

The  many  recent  disastrous  collisions  on  street  railways  must 
have  convinced  operators  and  managers  that  the  use  of  an  efficient 
and  reliable  signal  system  would  add  to  the  safety  and  facility  of 
the  handling  of  their  traffic.  As  faster  schedules  and  heavier  cars 
conic  into  use,  there  is  imperative  need  of  a  system  of  operation 
which  w  ill  guarantee  freedom  from  accidents  catiM-d  by  cars  meet- 
ing head  on.  or  by  one  car  overtaking  another. 

There  is  only  one  way  to  prevent  these  accident,  namely,  to 
adopt  such  rules  and  methods  of  operation  as  will  insure  that  but 
a  single  car  will  occupy  any  block  or  section  of  track  at  any  one 
time;  any  signal  system  which  will  aid  in  accomplishing  this  result 
is  worthy  of  consideration. 

We  believe  that  the  steam  roads  in  their  early  days  were  con- 
fronted with  precisely  the  same  problem  in  relation  to  signals  as  the 
electric  roads  are  now  contending  with.  The  vteam  signals  are  now 
proh  il  l>  as  ii!  arl;  pri  .  I  ..-  hv  ••  m  -.kill  an4  ingeiMlftjl  CM  mkf 
them.  They  did  not.  however,  spring  into  existence  in  their  present 
perfected  condition,  which  has  been  reached  only  after  years  of 
work  and  effort  to  eliminate  the  defects  shown  up  in  practical  work. 

Electric  roads  should  not,  therefore,  'ay  "show  us  a  perfect  sys- 
tem and  we  will  adopt  it."  It  is  decidedly  to  our  interest  to  en- 
courage the  efforts  of  those  who  arc  endeavoring  to  work  out 
something  which  will  be  accurate  and  reliable  and  to  contribute 
whatever  we  can  to  this  end. 

It  is  obvious,  however,  that  even  a  perfect  signal  system  cannot, 
after  its  adoption  and  installation,  operate  a  road.  Careful  manage- 
ment, and  good  discipline  on  the  part  of  the  men  are  still  vitally 
necessary.  \Ve  believe  that  no  man  should  be  given  a  second  oppor- 
tunity to  disregard  a  signal  set  against  him  or  to  break  any  rule 
which  it  has  been  found  necessary  to  make  to  insure  safe  operation. 
The  employment  of  such  a  man  involves  a  risk  which  should  not  be 
disregarded. 

When  electricity  was  adopted  as  a  motive  power  on  street  rail- 
ways, and  especially  when  lines  were  built  between  cities,  in  some 
cases  paralleling  steam  roads,  and  invading  a  field  hitherto  occu- 
pied solely  by  the  latter,  many  saw  that  methods  which  prevailed 
during  horse  car  operation  would  not  do  under  conditions  of 
higher  speed,  heavier  cars  and  ureater  volume  of  traffic. 

The  need  of  something  which  would  show  thai  a  car  was  ap- 
proaching from  the  opposite  direction,  or  was  a  short  distance  ahead 
going  in  the  same  direction,  w..s  <|iiickly  perc«ived  and  the  problem 
attacked  by  a  number,  on  varion*  lines,  but  all  having  a  common 
end  in  view.  Several  systems  of  block  signals  were  put  upon  the 
market,  and  have  since  their  early  adoption  and  use  undergone  a 
process  of  development  to  get  rid  of  the  faults  which  became  ap- 
parent by  their  continued  use 

We  believe  that  all  single  track  suburban  and  interurban  roads 
should  adopt  the  best  obtainable  block  system,  together  with  a 
telephone  system  which  will  enable  a  despatcher  to  reach  any  car 
crew  at  regularly  established  stations. 

A  signal  to  lie  reliable  and  efficient  should  fie  quick  and  positive 
in  action:  it  should  be  impossible  to  set  the  cautionary  or  permis- 
sive signal  at  the  near  end  of  the  block  before  setting  die  danger 
indication  at  the  far  end:  incandescent  lamp*  should  nut  form  a  part 
of  the  main  signal  circuit,  nor  should  the  liehting  and  extinguishing 
of  lamps  be  the  only  visual  indication  of  the  signal.  This  should 
be  supplemented  by  the  movement  of  an  arm  or  semaphore  blade 
which  will  move  each  time  the  siun.il  is  operated  whether  the  lamps 
burn  or  not  The  device  will  then  be  operatise  if  the  lamps  burn 
out,  as  sometimes  will  happen  Manual  control  affords  unauthor- 
ised persons  a  chance  to  interfere  with  the  signal,  and  should  not 
be  depended  upon:  the  setting  and  clearing  circuits  should  be 
closed  automatically,  and  when  the  sii»nal  has  been  *ct  at  danger  it 
should  lock  so  that  it  cannot  lie  cleared  until  all  cars  have  passed 
out  of  the  block.    It  should  be  possible  to  set  the  signal  only  one 
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way  by  two  cars  entering  a  block  from  both  ends  at  the  same  time. 

Special  attention  should  be  given  to  freedom  from  damage  by 
lightning.  As  the  pressure  is  liable  to  fall  considerably  at  the  ends 
of  long  lines,  and  also  on  parts  of  the  system  when  heavy  local 
loads  are  carried,  the  signal  should  be  able  to  operate  through 
a  wide  range  of  voltage,  and  should  not  be  liable  to  damage 
through  crossing  of  the  signal  circuit  with  the  lines. 

There  are  several  system*  now  in  use  on  electric  roads,  one 
using  simply  a  circuit  of  lamps  operated  by  a  two-way  hand  switch 
at  either  end  of  the  block,  part  of  the  lamps  being  lit  as  a  permis- 
sixc  signal  at  the  near  end,  while  the  balance  indicates  danger  to 
an  approaching  car  at  the  far  end ;  this  system  is  peculiarly  sus- 
ceptible lo  trouble  from  lightning,  and  also  fails  when  any  lamp 
burns  out.  As  commonly  used  the  switch  and  lamps  are  in  the  same 
box.  and  generally  the  car  is  run  into  a  position  where  the  con- 
ductor can  easily  reach  the  switch-  In  most  cases  the  motorman 
then  cannot  see  the  lamps  and  depends  on  the  bell  signal  from  the 
conductor. 

.  The  proper  method  would  be  for  the  car  to  be  stopped  at  a  point 
far  enough  to  the  rear  of  the  box  for  the  motorman  and  passengers 
to  observe  the  character  of  the  signal,  the  conductor  going  ahead 
and  throwing  the  switch  ;  where  the  blocks  are  many,  this  will  cause 
an  annoying  delay,  which  could  be  avoided  by  having  the  switch 
separate  from  the  signal  box,  at  a  point  about  a  hundred  feet  to  the 
rear  of  it,  and  at  such  a  height  that  the  switch  cannot  be  reached 
from  the  ground  When  permission  to  proceed  has  been  obtained, 
the  motorman  should  not  enter  the  block  until  the  conductor  has 
struck  two  bells,  thus  making  the  men  jointly  responsible. 

An  improved  method  of  operating  the  signal  is  by  means  of  a 
circuit  closer  hung  overhead  and  at  a  point  sufficiently  in  the  rear 
of  the  box,  the  circuit  being  closed  by  the  passage  of  the  trolley 
wheel ;  there  are  devices  of  this  kind  now  obtainable  which  are  re- 
liable and  effective  in  action 

A  belter  system  is  one  which  uses  a  setting  and  clearing  circuit 
separate  from  the  lamp  or  semaphore  circuit ;  most  of  these,  how- 
ever, can  be  cleared  by  the  passage  of  any  one  car  out  of  the  block, 
and  in  case  of  running  several  cars  together,  all  trolleys  but  the  one 
on  the  rear  car  must  be  pulled  down  when  passing  the  switch,  or  if 
the  leading  ear  clears  the  block  the  ear  proceeding  in  the  other 
direction  must  be  notified  of  the  number  of  cars  following:  this  is  an 
clement  of  danger,  as  it  should  be  absolutely  impossible  to  clear  a 
block  while  any  car  remains. 

Some  device  should  be  used  which  will  record  the  number  of 
cars  entering  the  block  from  either  end,  and  hold  the  setting  circuit 
closed  until  all  cars  have  passed  off  the  block.  It  should  also  be 
possible  to  clear  the  danger  signal  from  both  ends  of  the  block,  as 
it  is  often  necessary  for  a  car  to  leave  a  block  from  the  same  end 
at  which  it  entered. 

There  are  certain  single  track  blocks  on  the  Old  Colony  system 
which  are  operated  by  mean*  of  what  is  locally  known  as  the  "red 
stick."  This  is  a  small  club  or  billet  of  wood  painted  red,  which 
controls  the  block  lo  which  il  belongs,  and  no  car  is  allowed  to  enter 
the  block  unless  it  carries  the  "red  stick,"  it  being  replaced  by  a  red 
lantern  at  night  This  is  a  safe  but  not  very  flexible  system,  the 
absence  of  the  stick  showing  one  that  there  is  a  car  on  the  block, 
but  not  the  direction  in  which  it  is  going  Nor  does  it  show  when 
the  block  i*  cleared  from  the  other  end.  In  case  of  delay  or  block- 
ade of  cars  going  in  the  opposite  direction  the  stick  could  not  be 
carried  back  and  all  cars  going  in  the  same  direction  as  the  one 
which  first  entered  the  block  would  be  held  up.  It  does  prevent 
effectually  the  "bunching"  of  cars  at  one  end  of  the  line. 

Double  track  roads  are  alsei  feeling  the  need  of  some  system 
which  will  prevent  rear  end  collisions.  Where  cars  are  operated 
on  quick  headway  and  a  direct  view  of  the  track  ahead  cannot  be 
bad.  there  is  always  danger  of  a  car  overtaking  the  preceeding  one 
This  is  particularly  the  case  at  night,  and  all  cars  operated  on 
suburban  lines  should  carry  a  rear  end  red  lantern,  This  simple 
precaution  i*  so  obvious  thai  it  would  seem  as  though  it  must  have 
been  adopted  by  every  one    Sttth,  however    -  n  it  the  ease 

There  has  been  some  work  done  along  the  line  of  cutting  off  the 
trolley  current  from  a  car  which  has  not  the  right  of  way.  thereby 
making  it  impossible  for  the  car  to  proceed.  This  scheme  seems  to 
us  to  be  a  very  attractive  one,  and  it  is  possible  that  it  may  be 
effectively  developed 

Too  much  stress  cannot  be  laid  on  the  necessity  of  giving  careful 
allenlion  to  the  proper  erection  and  maintenance  of  the  signal  lines 
and  device*.  In  regard  lo  the  line*,  their  maintenance  is  more 
difficult  with  us  than  with  the  steam  roads.  We  are  forced  to  carry 
many  of  our  wires  in  streets  lined  with  thick  and  heavy  trees, 
through  which  it  seems  almost  impossible  lo  obtain  good  and  re- 
liable construction  In  all  cases  special  attention  should  be  paid  to 
keeping  (he  wire*  clear  from  the  limbs  and  a  tough  and  impervious 
insulation  should  be  Used. 

Regular  and  careful  inspections  of  all  parts  of  the  system  should 
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be  made,  and  everything  done  which  may  be  necessary  to  keep  it  at 
all  times  in  the  best  of  condition.  No  devices  should  be  left  without 
care  until  they  fail  to  work,  which  they  may  do  at  a  time  when 
there  is  the  greatest  need  of  their  reliable  action  Efficient  main- 
tenance may  be  expensive,  but  one  accident  which  might  have  been 
prevented  may  result  in  a  loss  far  greater  than  the  combined  com 
!  of  a  good  signal  system. 


The  Adjustment  of  Damage  Claims 


BY  MASON  B.  STARRING. 


Not  many  years  ago  the  caption  of  this  paper  was  a  subject 
which  managers  regarded  in  much  the  same  light  as  that  in  which 
the  modern  horse  first  looked  upon  the  automobile:  It  seemed 
sure  enough  an  invention  of  the  evil  one,  and  dead  certain  to  hurt 
something  or  somebody,  but  with  the  growth  of  the  street  railway 
and  the  community  it  supplies  with  means  of  transportation,  that 
cancerous  growth,  ycler-t,  damage  claims,  which  had  already 
fastened  itself  upon  the  steam  roads,  began  to  develop  in  the  street 
railway  body  corporate,  and  as  it  grew  so  grew  the  study  and 
care  bestowed  upon  its  treatment,  and  all  careful  managements 
have  long  since  commenced  to  place  experts  in  charge  thereof 
The  successful  adjustment  of  damage  claims  depends  ' 


the  personal  equation;  the  personality  and  mental  characteristics 
of  claimant  and  adjuster  arc  the  prime  factors  in  all  settlements. 


No  matter  how  fair  a  corporation  may  be,  may  its  adjuster  be 
never  so  able,  yet  if  the  claimant  is  50  constituted  as  not  to  know 
fairness  when  he  meets  it,  or  so  determined  to  bilk  the  company 
that  no  reasonable  amount  will  appeal  to  his  sense  of  right,  then 
an  adjustment  must  fail  and  resort  be  had  to  law;  then,  too,  the 
question  of  locality  must  be  taken  into  consideration.  Some  cities 
are  pest  ridden  with  the  itch  for  personal-injury  litigation;  in 
Chicago,  for  instance,  there  seems  to  be  from  five  to  fifty  "drum- 
mers" for  personal-injury  suits  to  every  personal  injury,  or  person 
willing  to  claim  one,  to  be  drummed;  and  its  taxpayers  are  even 
now  being  asked  to  add  a  large  number  of  judges  to  the  already 
Urge  bench  of  the  county  in  order  to  secure  the  trial  of  cases 
within  a  reasonable  period  of  time  after  their  commencement 
What  that  city  needs  is  not  more  judges,  but  an  enforcement  of 
the  laws  against  champerty,  barratry  and  maintenance.  If  I  am 
rightly  informed,  my  own  fair  ci'y  is  not  by  any  means  the  only 
one  suffering  from  such  necessity. 

To  further  the  proper  adjustment  of  claims  of  this  class,  a  proper 
foundation  must  be  laid  at  their  very  inception;  preparation  for  a 
lawsuit  must  go  hand  in  hand  with  preparation  for  adjustment; 
the  knowledge  the  claimant  has  that  the  adjuster  is  iulty  cognizant 
of  all  the  details,  not  only  of  the  accident  which  gave  rise  to  the 
claim  in  question,  but  also  of  the  surgical  side  of  the  case,  and  the 
etiology  of  those  special  ailments  which  the  claimant  alleges  to 
have  resulted  therefrom,  goes  a  long  way  toward  making  an  un- 
reasonable claimant  reasonable.  In  preparing  for  the  adjustment 
of  a  claim  of  this  nature  it  is  always  wise  to  ascertain  as  much  as 
possible  of  the  antecedent  history  of  the  claimant,  for,  since  the 
growth  of  the  personal  ii  jury  claimant  business  into  an  industry, 
it  is  no  unusual  thing  to  find  one  person  with  a  record  of  several 
antecedent  injury  claims,  some  oi  them  settled  amicably  and 
others  adjusted  at  the  end  of  litigation.  I  have  in  mind  at  this 
writing  the  case  of  one  v.oman  who.  starting  in  Philadelphia,  had. 
as  westward  she  took  her  way,  accumulated  injuries  and  suit* 
until  the  one  which  she  prosecuted  against  the  company  I  have  the 
honor  to  represent  numbered  seven  upon  her  list,  and  it  was  her 
lucky  i.umbcr,  too.  It  is  very  frequently  found,  especially  in  the 
claims  u:  women,  that  prior  to  the  occurrence  of  an  accident  there 
had  exited  certain  obscure  troubles  which  sooner  or  later  must, 
by  the  progress  of  nature,  force  themselves  upon  the  notice  of 
their  unfortunate  possessor  and  his  or  her  physician  or  physicians, 
but  which  had  not  aroused  in  the  sufferer,  up  to  the  time  of  the 
happening  of  a  street  railway  accident,  sufficient  attention  to 
cause  medical  attendance  to  be  secured:  but  when  an  accident 
happens  which  presages  the  recovery  of  damages,  every  ache  and 
pain  is  then  watched  with  interest;  one  might  also  say  with  desire, 
and  each  and  every  grunt,  whether  caused  by  an  actual  twinge  or 
by  auto-suggestion,  is  attributed  to  the  "awful"  accident  and  to 
the  wicked  conductor  who  started  the  car  at  the  supreme  moment 
when  an  old  lady  had  ere  foot  firmly  planted  upon  the  car  step 
and  the  other  deftly  poised  in  the  air.  Some  physicians  find  it  to 
their  interest  to  humor  their  patients  and  having  a  natural  dis- 
taste for  antagonizing  their  patients  by  telling  them  that  the  com- 
plaints made  by  the  patient  and  the  conditions  found  by  the 
physician  have  no  reference  whatever  to  the  probable  conse 


quenccs  of  such  an  accident  as  that  under  consideration,  leave 
them  firm  in  the  belief  that  all  their  troubles  are  due  solely  to  the 
violence  applied  at  the  time  of  the  alleged  accident.  This  is  espe- 
cially true  of  pelvic  and  nervous  disturbances  of  the  fair  sex;  many 
a  woman  directs  her  doctor's  attention  for  the  first  time  to  pelvic 
troubles  subsequent  to  an  accident,  when  her  comfort,  and  possibly 
her  health  for  a  life-time,  might  have  been  subserved  by  consult- 
ing him  promptly  relative  thereto  when  the  first  manifestations  of 
disturbance  made  their  appearance.  Occasionally  instances  are 
met  with  where  the  courage  to  undergo  voluntary  torture  for  the 
sake  of  the  few  dollars  that  can  be  secured  out  of  a  claim,  attains 
so  abnormal  a  development  .is  to  amount  practically  to  insanity. 
Of  these  strange  phenomena  an  extreme  example  which  came 
under  my  personal  observation  is  so  abnormal  as  almost  to  pass 
beyond  belief  by  any  person  not  confronted  with  proof.  Shortly 
slated,  it  was  as  follows:  A  woman  physician  related  to  a  fine 
family  and  of  independent  means,  brought  suit  for  damages.  The 
only  injury  that  she  was  able  to  show  she  sustained  at  :he  time  the 
accident  occurred  was  a  slight  sprain  of  one  ankle.  She  was  ex- 
ceedingly heavy,  and  in  the  course  of  the  trial  it  developed  she 
had  both  breasts,  weighing  some  28  lbs ,  excised,  and  upon  being 
asked  the  relation  this  operation  had  to  the  accident  to  her  ankle 
or  why  she  hid  it  performed,  she  replied  that  it  was  done  in  order 
to  lessen  the  burden  of  weight  which  her  "poor  sore  ankle"  was 
compelled  to  sustain.  It  afterward  appeared  that  at  some  time 
antedating  the  accident  she  had  undergone  an  operatio 
as  oophorectomy  for  the  purpose  of  r  ringing  on  an  artificial  1 
pause,  in  order  that  the  conditions  which  nature  had  imposed 
upon  her  sex  should  not  interfere  with  her  attendance  upon  her 
duties  as  a  physician.  Subsequently  to  the  trial  and  disposal  of 
the  case  it  was  said  that,  having  learned  of  an  operation  performed 
in  France  for  the  removal  of  flesh  from  the  thighs  she  hied  herself 
to  Paris  tc  try  this  opeiation. 

Science  has  come  mightily  to  the  aid  of  the  adjuster  in  throwing 
the  tell-tale  searchlight  of  the  X-ray  machine  upon  the  human 
anatomy.  This  marvelous  discovery  is  effecting  great  and  good 
results  in  all  personal  injury  departments  of  those  corporations 
which  have  had  the  good  fortune  to  come  in  contact  with,  and 
secure  the  service  of,  an  expert  in  its  use;  many  and  many  are  the 
cases  of  baud  and  imposition  which  it  has  exposed,  and  a  great, 
great  many  (how  many  I  never  have  gone  into  the  details  to  care- 
fully ascertain)  oi  the  claims  that  bones  have  been  broken  or  frac- 
tured in  steam  or  street  railway  accidents  have  thereby  been  shown 
to  be  mere  frauds,  and  that  no  fracture  or  fractures  existed.  Pre- 
vious to  the  invention  ot  the  X-ray  instrument  it  was  much  more 
difficult  for  the  adjuster  to  ascertain  the  truth  in  regard  to  this 
point.  A  limb  placed  in  a  plaster  cast  is  thereby  put  beyond  the 
close  inspection  of  a  phjsician,  and  it  is  manifestly  impossible  to 
compel  the  removal  of  the  ;ast  for  the  direct  inspection  of  the 
wound;  ihJl  afforded  ar  easy  and  successful  mask  for  deceit. 
Now.  however,  the  X-ray  reveals,  almost  at  a  glance,  the  real  con- 
dition oi  the  hidden  bone.  Could  an  instrument  be  invented 
which  would  as  indisputably  ar.d  as  accurately  determine  the  ex- 
tent of  injuries  to  nerves  and  muscles  as  this  machine  does  to 
bones,  the  task  of  adjusting  personal  injuries  would  be  greatly 
lightened  and  the  uncertainty  which  prevents  an  always  accurate 
decision  would  be  very  largely  removtd. 

Not  all  the  experiences  met  in  the  adjustment  of  personal  injury 
claims  .ire  of  the  depressing  order;  seme,  either  in  or  out  of  court, 
are  relieved  with  touches  of  humor  which  serve  to  lighten  the 
dreary  routine  of  fighting  frauds  and  imposters.  For  example: 
A  homeopathic  physienn  of  the  female  persuasion  brought  suit 
against  »  surface  road,  c'iiming  that  a  fall  received  from  one  of  its 
cars  had  caused  her  to  suffer  so  severe  a  brain  and  nerve  injury 
that  her  ability  to  discbarge  her  professional  duties  had  been 
seriously  impaired.  In  the  course  of  cross-examination  she  was 
asked  if  she  had  not  fallen  down  a  iuli  flight  of  stairs  in  a  certain 
department  store.    Without  hesitation  she  replied: 

"I  did.  sir,  but  this  fall  partially  restored  me  to  health.  I  have 
had  no  headaches  since."  With  gre.it  suaviter  in  modo  she  said 
to  her  tormentor:  "If  vou  were  familiar  with  the  great  principle 
upon  which  my  school  of  medicine  rests  you  would  easily  under- 
stand why  this  was  a  natural  tesult." 

Knowing  the  familiar  motto  of  the  homeopathic  school,  "similia 
similibus  enrantur,"  the  company's  attorney  remarked: 

"I  believe  your  motto  is—" 

And  before  he  could  finish  his  sentence  she  interrupted  him: 
"Simile  similibus,  similiter."  Bench  and  bar  had  hardly  smothered 
their  larghter  when,  in  reply  to  a  question  concerning  the  where- 
abouts of  a  certain  patient  of  hers,  she  said:  "He  has  passed  be- 
yond my  jurisprudence."  Certainly  the  originator  of  Mrs.  Mala- 
prop  nerd  not  have  searched  beyond  this  good  lady  for  a  proto- 
type. It  may  interest  you  to  know  that  the  verdict  indicated  that 
the  jury  thought  that  the  practice  of  this  physician  had  not  been 
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seriously  damaged  by  the  great  and  aevere  injuries  she 
to  have  sustained. 

In  making  investigations  leading  up  to  physical  disabilities, 
antedating  accidents,  with  a  view  to  ascertaining  whether  ailment* 
complained  ol  are  a  result  of  traumatism  and  arc  properly  at- 
tributable to  that  cause  or  are  due  to  other  and  pre-existing  causes, 
much  delicacy  should  be  displayed  so  as  not  to  annoy  unnecessarily 
either  the  claimant  or  his  or  her  friends  or  family— and  in  the 
trial  of  damage  suits,  however  solid  an  array  o(  testimony  it  may 
be  possible  to  present  reflecting  upon  the  character  of  a  man  or  a 
woman,  a  party  to  a  contention  ol  this  kind,  it  must  always  be 
borne  in  mind  that  the  natural  chivalry  of  our  race  is  prone  to 
resent  what  may  seem  to  the  auditors  of  such  testimony  an  un- 
necessary, or  to  some,  mayhap,  a  malicious  attack  upon  some 
person  fcr  or  because  of  the  presentation  by  that  person  ol  a  dam- 
age claim.  The  arousing  of  such  prejudices  should  be  avoided,  as, 
in  most  cases  should  the  introduction  ol  evidence  as  to  intoxica- 
tion, because,  while  it  is  true  most  of  American  mankind  take  a 
drink  occasionally,  few  like  to  be  charged  with  taking  so  much 
as  to  cause  the  enemy  in  the  stomach  to  take  away  the  wisdom 
in  the  head. 

I  think  we  will  all  arrive  at  the  deduction  that  there  is  no  de- 
partment in  the  entire  management  of  street  or  steam  railway 
properties  into  which  the  personal  equation  more  strongly  enters, 
and  thai  personality  of  the  right  stamp  in  the  head  of  that  depart- 
ment charged  with  the  adjustment  ol  claims,  whatever  his  title 
may  be — even  when  dubbed  "claim  agent,"  that  title  now  so  thor- 
oughly despised  more  by  reason  of  its  adoption  by  that  vast  body 
of  ghouls  sometimes  called  "ambulance  chasers,"  which  preys 
alike  upon  the  injured  and  the  lailways,  than  for  any  other  cause- 
is  the  most  essential  requisite  to  the  proper  handling  of  this  un- 
fortunate part  of  our  street  railway  machinery.  My  first  precept, 
therefore,  is  "seek  the  man."  Get  a  combination  of  absolute 
honesty  and  industry,  with  a  moderate  supply  of  brains,  and  you 
have  a  good  man;  let  any  one  of  this  trinity  be  absent  and  the 
settlements  he  makes  will  be  mostly  unsatisfactory,  if  he  succeeds 
in  making  any  at  all.  If  the  claimant  possesses  these  same  sterling 
attribute*  the  result  will  be  an  adjustment  satisfactory  to  both 
parties,  for  in  that  event  there  must  ol  necessity  be  merit  to  both 
sides  of  the  case  or  no  claim  would  be  made,  and  no  adjustment 
sought.  If  all  claims  were  just  and  all  claimants  lair,  the  matter 
of  adjustment  would  be  simple,  but  as  a  rule  comparatively  few 
claims  aie  just  and  fewer  yet  of  the  claimants  are  fair,  so  that 
the  faculties  and  perceptions  of  whoever  represents  the  company's 
interests  must  be  ever  alert  not  (o  be  duped  by  dissimulation,  ex- 
aggeration and  guile,  and  to  discover  actual  and  intentional  fraud 
whenever  and  wherever  it  exists.  Some  claimants  possess  honesty, 
but  not  enough  to  leaven  the  lump;  many  possess  industry  to 
some  degree,  and  all  possess  a  certain  species  of  brain;  most  of 
them  possess  what  might  be  justly  termed  a  low  order  of  cun- 
ning; the  doctrine  ol  our  homeopathic  friend,  that  tike  cures  like 
must  not  be  applied  to  an  adjustment. 

Precept  number  two  is  "get  facts."  Facts  are  what  win!  He 
who  can  incontrovcrtibly  and  openly  place  fact*  before  a  ma- 
lingerer puts  him  at  a  disadvantage  Irom  which  he  can  never  re- 
cover. Facts,  too,  are  the  enemies  of  some  physicians.  Look 
out  for  the  doctor  who  puts  the  plaster  cast  upon  the  unbroken 
limb.  Eft  is  a  stumbling  block  in  the  path,  but  employ  to  meet 
him  not  one  who  has  a  team  to  pluck  from  his  own  eye.  Rarely 
should  the  attending  physician,  if  honorable  and  a  f.lir  practi- 
tioner, be  ousted  from  the  care  ol  his  patient.  Be  the  recovery  of 
the  patient  never  so  good,  il  the  company  furnishes  the  surgeon 
who  attends  the  injured  person,  by  some  perversion  ol  mental 
vision  it  is  claimed  alike  by  patient,  relatives  and  friends  that  he 
is.  and  has  been,  sent  to  the  bedside  of  the  patient  to  injure  him 
in  some  occult  way,  and  by  so  doing  affect  detriment  to  his  in- 
terests ar.d  protection  to  those  ol  the  street  railway  company, 
sight  be-.ng  lost  of  the  fact  that  th-  complete  and  early  conva- 
lescence and  recovery  of  health  of  the  patient  is  best  for  all. 

A  little  book  lying  on  my  dc-<k  as  I  write  says  very  appropriately 
of  this  theme;  "Pettifoggers  in  law  and  empirics  in  medicine, 
whether  their  patients  lose  or  save  their  property  or  their  lives, 
take  care  to  be.  in  either  ca*e,  equally  remunerated;  they  seize 
both  horns  of  the  dilemma  and  press  defeat,  no  less  than  success, 
into  their  service.  They  hold  Irom  time  immemorial  the  fee 
simple  of  a  vast  estate,  subject  to  no  alienation,  diminution,  revolu- 
tion or  tax;  the  folly  and  ignorance  of  mankind.  Over  this  ex- 
tensive domain  they  have  long  had,  by  undisputed  usape,  the  sole 
management  and  control,  inasmuch  as  the  real  owners  must  stren- 
uously and  sturdily  disclaim  all  right,  title  and  proprietorship 
therein." 

Meet  fairness  with  fairness;  fraud  with  firmness.  "Fighting  fire 
with  fire,"  avoid  as  you  would  his  satanic  majesty  himself.  Fire 
be  handled  without  burns,  and  burns  are  at  tea 


Avoid  a  reputation  lor  settling  everything;  it  hurts 
pockets;  equally  avoid  a  reputation  for  fighting,  but  when  yon 
do  fight,  win.  Settle  all  the  grave  cases  that  presage  loss;  litigate 
all  those  that  possess  little  or  no  merit.  It  is  a  juster  as  well  as  a 
wiser  pchcy— for  once,  at  least,  justice  and  expediency  run  hand 
in  hand. 

Very  often  I  am  asked  to  furnish  copies  of  the  form  of  release 
which  is  used  in  concluding  an  adjustment,  and  willingly  comply, 
but  one  form  of  release  is  about  as  much  like  another  as  peas  in 
the  same  pod,  and  in  the  event  that  a  settlement  is  contested  in 
court  by  an  ignorant  person,  and  especially  by  one  having  no 
knowledge  of  the  English  language,  the  more  technical  in  its 
terms  and  the  more  involved  in  its  legal  phraseology  a  release  is. 
the  more  apt  a  jury  is  to  say  that  the  person  who  signed  it  was 
totally  igr.orant  of  its  contents  and  that  the  execution  of  the  docu- 
ment w  19  obtained  by  fraud. 

Some  time  ago  the  writer  had  occasion  to  cause  a  release  to  be 
obtained  from  a  German  girl  who  had  stepped  from  a  moving  car 
as  it  was  coming  to  a  stop  for  her  to  alight,  while  the  car  still  had 
sufficient  motion  to  disturb  her  equilibrium.  The  girl  lost  her 
leg,  and  an  adjustment  was  made  very  shortly  alter  the  accident, 
while  she  was  still  in  the  hospital,  and  was  not  made  because  of  any 
liability,  but  merely  to  fvoid  litigation.  Alter  she  got  out  and 
around  she  was  very  easily  persuaded  by  somebody — we  can  all 
suspect  whom — that  she  had  been  imposed  upon,  and  the  foolish 
woman  went  upon  the  witness  stand  and  testified,  under  her 
solemn  o^th  not  only  to  a  state  of  facts  which  created  a  liability  on 
the  part  of  the  defendant  company,  but  also  that  she  did  not  know 
the  contents  of  the  paper  the  had  signed;  that  she  could  not  read 
English,  and  that  even  if  the  paper  had  been  translated  to  her  in 
German  (which,  by  the  way,  it  was,  although  she  denied  the  fact), 
she  would  have  been  unable  to  comprehend  it  i 
it  meant,  but  unfortunately  for  her  and  her  i 
large  fee  contingent  upon  the  result  of  her  story,  I 
in  the  German  language  in  her  own  handwriting,  over  her  own 
signature,  on  a  portion  of  the  hospital  record  which  hung  by  her 
bedside,  "I  got  $100  from  the  railroad  company,  and  I  know  I  can 
get  no  more  for  my  leg."  Certainly  not  a  very  artificially  drawn 
legal  document,  but  without  it  there  is  no  doubt  but  what  the  very 
perfect  release  which  was  properly  and  understanding^  executed  by 
her  would  have  been  set  aside.  It  is,  therefore,  fair  to  draw  the 
conclusion  that  in  settling  with  ignorant  people  it  is  wise  to  have 
them  express  in  their  own  way  their  understanding  of  the  purport 
and  effect  of  documents  which  they  sign,  and  I  have  always  cau- 
tioned adjusters  to  be  particularly  careful  in  this  respect — never  to 
make  any  misrepresentations;  never  to  allow  a  person  who  has 
been  drinking  to  sign  a  release,  and  wherever  it  seems  wise  to  the 
adjuster,  owing  to  the  ciicumstances  surrounding  the  settlement, 
to  obtain  from  the  claimant  in  claimant's  own  handwriting  such  a 
statement  as  that  referred  to  above;  and.  in  the  event  that  claimant 
signs  by  mark,  to  obtain  disinterested  and  reliable  witnesses  to  the 
mark.  Perhaps  this  little  suggestion  may  seem  to  many  dis- 
cursive and  entirely  unnecessary,  but  to  others  it  may  exemplify, 
as  it  diJ  to  me,  the  need  of  the  utmost  care  and  precaution  in 
concluding  matters  of  this  kind,  for,  generally  speaking,  the  public 
maintains  a  double  standard  of  morals — one  for  dealing  with  cor- 
porations, another  for  transactions  with  individuals.  The  man 
who  hold?  himself  bound  to  govern  his  relations  with  a  corpora-- 
tion  by  the  same  rule  of  morals  and  ethics  which  legulatcs  his 
relation  with  the  natural  instead  of  the  artificial  citizen,  is  fast  be 
coming  as  extinct  as  the  dodo.  Almost  the  universal  attitude  is 
that  a  corporation  is  not  entitled  to  receive  that  strict  application 
of  the  law  of  good  morals  and  common  honesty  which  is  shown 
to  individuals  acting  in  private  capacities.  Put  into  c  jmmon  par- 
lance, ibe  public  code  in  dealing  with  a  corporation  teems  to  be 
that  "a  nun  is  entitled  to  all  he  can  get  out  of  a  corporation." 

The  atmosphere  of  such  a  feeling  is  typical  of  a  very  large  share 
of  the  ONI  which  come  for  adjustment  before  the  metropolitan 
law  or  claim  department.  There  is  no  escaping  from  the  con- 
clusion, enforced  by  careful  observation,  that  men  who  could  not 
be  induced  to  deal  dishonorably  with  private  individuals,  acting 
as  such,  do  not  scruple  to  make  false  representations  as  to  the 
nature  and  value  of  any  old  claim  against  a  corporation.  This 
practice  is  so  common  that  it  may  be  classed  as  almost  universal. 
And  the  men,  or  a  decided  majority  of  them,  who  justify  and  in- 
dulge in  this  kind  of  "sharp  practice"  in  dealing  with  a  railroad 
corporati.-.n,  might  safely  be  trusted  with  a  private  loan,  unse- 
cured an.l  amounting  to  more  than  the  sum  involved  in  their 
suits  tor  damages. 

Previous  to  a  very  few  years  ago  the  steam  and  street  railway 
companies  of  every  kind  and  the  "common  carriers"  of  various 
descriptions  have  been  the  main  sufferers  Irom  this  deplorable 
attitude  of  the  public  conscience  which  decreet  one  moral  stan- 
dard lor  dealings  with  the  private  individual  and  another  and  a 
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much  lower  one  for  tr»nsactions  with  a  corporation.  Now  the 
application  of  this  double  standard  is  bung  made  to  many  other 
kinds  of  corporations.  The  municipality  is  the  worst  sufferer 
of  all:  but  the  manufacturer,  e>en  the  smaller  ami  the  private  in- 
dustrial concern,  is  being  brought  under  the  application  oi  this 
sentiment  and  practice. 

Possibly,  of  all  the  varied  classes  of  claims  with  which  the  ad- 
juster of  damage  claims  meets,  the  most  dreaded  and  difficult 
for  him  to  handle  are  those  which  bring  to  bear  the  subtle  in- 
fluence of  "pull."    Not  infrequently  a  conscientious  adjuster  finds 
that  this  influence  has  reached  "above  his  head."  and  that  the  dis- 
charge of  his  duty  brings  him  into  opposition  with  others  more 
easily  influenced  and  of  higher  rank  on  the  company's  roster. 
Quite  generally  claims  pressed  with  this  kind  oi  backing  arc  either 
fraudulent  or  extortionate.    Of  course,  there  are  exceptions  to 
this  rule,  but  the  very  fact  that  the  claimant  feels  called  upon  to 
exert  a  personal  or  social  or  political  pressure,  or  add  to  his 
claim  the  weight  of  some  poweriul  financial  interest  in  the  insti- 
tution in  question,  is  a  strong  presumption  that  the  claim  for 
which  this  influence  is  solicited  is  too  weak  to  stand  upon  its  own 
merits.    In  this  connection  il  might  be  stated  that  corporate 
officers,  and  particularly  those  engaged  in  passenger  transporta- 
tion, ar:  not  unmindful  of  the  public  attitude  oi  sensitiveness  and 
quasi-hostility  toward  them,  and  are.  therefore,  willing  lo  make 
a  just  and  liberal  settlement  without  any  undue  hillueiicc  exerted 
upon  them,  and  for  that  reason  adji-st  rather  than  contest  even 
doubtfully  meritorious  c'aims.    But.  to  go  lack  a  little  ways,  let 
us  always  consider  an  adjuster  s  trials  and  tribulations  and  not 
make  his  pathway  too  herd,  ior  if  he  learns  that  claims  which  he 
declines  are  subsequently  increased  by  reason  oi  the  so-called 
"pull"  he  soon  gets  to  thinking  that  il  somebody  is  to  be  a  "good 
fellow,"  why  should  not  he  be  that  somebody?    And  if  his  superior 
officers  are  so  willing  to  give  away  the  company's  n..»ney  to  please 
their  friends  or  to  make  friends  for  other  departments  oi  the  com- 
pany's service,  why  is  it  not  perfectly  proper  for  him  to  do  those 
self-same  things?   Thus  the  company  soon  rinds  itself  with  a 
vastly  increasing  damage  account.    It  is  a  good  rule  ior  any  com- 
pany to  adopt  to  reverse  rarely,  if  ever,  a  decision  of  its  adjuster. 
If  upon  consultation  with  an  adjuster  it  would  seem  that  on  the 
merits  of  the  case  in  question  some  action  different  from  that 
already  taken  by  him  should  be  had.  let  the  ad;u*tcr  attend  to  that 
in  his  own  way;  do  not  have  him  feel  disgruntled  and  overridden. 
There  ;s  no  excuse  for  inflicting  personal  humiliation  upon  a  man 
who  possesses  your  confidence,  who  has  your  money  n  his  pocket 
and  your  best  interests  at  heart.    Many  and  many  a  good  man  has 
been  spoiled,  I  fear,  by  the  unfortunate  proclivity  on  the  part  of 
his  managers  to  yield  to  the  so-callcd  "pull."    If  a  company  has 
any  friends  to  make  or  debts  to  pay,  let  them  be  paid  through 
some  other  department  and  in  some  other  manner.    Debts  paid  in 
this  manner  are  never  considered  liquidated,  and  a  person  who 
has  obtained  something  for  nothing  tor  someone  by  reason  of 
his  inRuer.cc,  nevertheless,  thereafter  boasts  of  the  amount  he  has 
saved  the  company  and  the  obligation  under  which  it  has  been 
placed  to  him  by  his  getting  this  or  that  case  settled  for  them. 
This  brings  to  my  mind  the  subject  of  "go-betweens  "   There  is 
in  every  community  a  class  oi  people  which  seeks  its  livelihood  by 
preying  upon  both  sides  of  personal-injury  claims.  It  seeks  the  in- 
dividual and  impresses  upon  him  how  much  can  be  obtained 
through  the  go-between,  and  how  little  without  such  influence,  em- 
bellishing the  yarn  with  wonderful  stories  concerning  that  in 
fluence,  often  to  the  detriment  of  honest  officers,  trying  to  make 
the  claimant  believe  he  has  some  hold  upon  them  and  thai  they  are 
corrupt,  and  trying  to  persuade  the  claimant  to  see  that  the  sun 
of  success  rises  and  sets  in  the  great  and  only  negotiator  and  his 
Svengali-like  "inflooence."    And  should  this  creature  be  treated 
with  any  consideration  he  swells  himself  larger  and  larger,  and  as 
he  himself  swells,  so  swells  he  the  head  of  the  claimant,  and  at 
last,  if  he  succeeds  in  bringing  the  opposing  parties  together,  his 
grandiloquent  attitude  dwindles  to  the  proposition  tritely  ex- 
pressed in  the  words:  "How  much  is  there  in  it  for  me?"  while 
he  assumes  all  the  time  the  attitude  that  without  his  invaluable 
services  claimant  and  claimec,  if  I  may  coin  the  word,  never  could 
have  come  together  or  have  reasonably  disposed  of  their  differ- 
ences.  There  is  one  claim  department  of  which  !  know  into 
which  such  an  individual  is  not  allowed  to  enter.    Some  things  in 
the  human  race  are  more  despicable  than  this  creature,  but  he  is 
sufficiently  low  in  the  scale  to  make  it  unwise,  unsafe  and.  to  every 
fair-minded  person,  disgusting,  to  have  any  dialings  with  him. 
Perhaps  it  is  not  fair  to  our  sex  to  use  the  pronoun  he  so  oltcn  in 
this  connection — many  and  many  such  a  creature  masquerades  in 
petticoats.    Much  success  depends  upon  the  care  and  discrimina- 
tion shown  in  selecting  cases  for  trial,  and  while  this  paper  should 
mayhap  deal  only  with  the  "adjustment  of  damage  claims  "  a 
word  or  two  upon  the  corollary  thereof,  the  litigation  of 


claims,  n  ay  not  fall  amiss.  To  illustrate,  given  a  company  which 
employs  and  enjoys  the  reputation  of  employing  only  the  ablest 
counsel  obtainable  and  prosecuting  its  every  dciense  vigorously 
and  uprightly,  and  which  wins  a  great  majority  of  the  cases  which 
it  tries,  90  per  cent  of  the  bar  will  seek  settlements  in  terms  not 
unfavorable  to  that  company  itther  than  meet  it  in  court  Right 
here  let  me  say  another  word  about  trials  and  their  results.  Never 
compromise  the  verdics  when  results  are  unfavorable.  If  they 
ripen  into  judgments,  make  the  best  you  can  of  them  after  they 
have  been  affirmed  by  a  court  of  last  resort,  not  before.  The  fact 
soon  beanies  known  as  to  who  will  and  who  will  not  compromise 
for  50  per  cent,  or  some  other  per  cent,  of  the  amount  of  a  ver- 
dict, after  one  is  rendered,  and  that  company  or  person  having 
such  contingencies  to  contemplate,  and  compromising  upon  ver- 
dicts in  the  manner  heretofore  suggested,  will  soon  be  confronted 
with  the  necessity  of  trying  each  and  every  case  brought  against  it. 
The  resii'ts  arc  so  much  more  satisfactory  to  the  practitioner,  who 
gets  50  per  cent  of  the  amount  recovered  by  suit  and  only  33  1-3 
per  cent  or  less,  in  the  event  of  settlement.  Then,  .00,  think  of 
the  disappointment  this  same  gentleman  feels  when  he  cannot  add 
mention  ot  such  compromises  to  his  scrapbook  of  newspaper 
clippings  reciting  his  recovery  of  a  $10,000  verdict  against  this 
company  and  a  $.15,000  verdict  against  that  one,  which  volume  he 
so  proudly  displays  when  luring  to  employ  him  some  unsophisti- 
cated, but  possibly  injured,  person  whose  clientage  he  seeks,  but 
who  nevci  saw  or  heard  of  him  before  his  call.  The  sadness  is 
appalling:  weep  with  me.  my  hearers!  Never,  as  the  expression 
goes,  settle  "behind  the  back"  of  a  reputable  lawyer.  If  in  rare 
instances  circumstances  compel  such  action,  see  that  he  receives 
an  Nonahle  fee.  On  the  othei  hand,  never  settle  with  the  am 
bulancc  chaser;"  it  is  Sar  better  to  lay  the  client  of  such  an  one 
$100  than  to  pay  him  $10    Try  it  and  see. 

In  writing  concerning  the  adjustment  of  damage  claims,  I  have 
confined  myself  to  those  arising  irom  injuries  to  persons  and 
omitted  it  (erring  to  those  relating  to  damage  to  personal  prop- 
erty, realty,  etc.  1  have  also  intentionally  refrained  from  going 
tntO  the  details  of  the  different  means  of  procedure  advisable  to 
be  followed  from  the  moment  an  accident  happens  down  to  the 
time  at  which  any  claim  or  claims  arising  therefrom  are  finally 
laid  at  rest.  Every  company,  I  take  it,  whose  claims  are  suffi- 
ciently numerous  and  whose  damages  are  sufficiently  large  to  in- 
vite any  special  attention  thereto  has  adopted  careiul,  and  one 
may  say.  almost  scientific,  methods  of  caring  for  the  injured  per- 
son or  persons,  preventing  fraud  and  starting  immediately  upon 
the  happening  ot  any  occurrence  which  might  give  rise  to  a  claim 
— the  rolling  of  that  ball  of  investigation  which  as  it  moves  along 
grows  ai  d  grows  until  it  assumes  and  becomes  a  perfect  and  sym- 
metrical globe  oi  dciense. 

The  temptation  to  overstep  the  bounds  of  time  and  space  allotted 
for  this  disquisition  is  so  strong  that  it  now  becomes  me  to  say, 
wtl:  tin  old  >'..>i  :  it.  leaf  like  him  t  might  fail  to  hold  the  in- 
terest of  my  auditors,  "I  can  make  this  paper  longer,  but  I  won't." 
To  which  comes  surging  back  on  the  tide  of  courteously  re- 
strained impatience  a  reply  requiring  no  straining  of  the  ear  to 
hear:  '  Ue  don't  want  it  any  longer;  its  present  length  suits  us 
very  well." 
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The  merit  sy  stem  of  discipline,  as  applied  by  managers  of  steam 
railways  throughout  the  country,  has  recently  been  brought  to  the 
attention  of  street  railway  managers,  through  able  articles  in  the 

Strut  Railway  Journal  and  Review,  in  such  a  way  that  the 

system  is  now  receiving  much  attention.  It  has  been  adopted  by  a 
number  ol  roads,  and  their  experience  with  it  has  been  such  that  it 
is  surely  worthy  of  deep  thought  and  attention  on  the  part  of  all 
Street  railway  officials.  It  seems  to  fill  a  long-felt  want  .in  street 
railway  discipline,  and,  in  importance,  is  second  to  none  of  the 
recent  improvements  and  betterments  constantly  being  adopted  and 
in  successful  operation. 

I  know  of  no  single  change  made  in  the  old  methods  of  opera- 
tion, unless  it  be  the  adoption  of  the  Standard  System  of  Street 
Railway  Accounting,  that  should  receive  a  more  hearty  support 
from  all.  Certainly  no  system  has  been  adopted  that  is  fairer  to 
the  trainmen,  or  is  more  likely  to  produce  in  them  a  desire  to  keep 
their  record  clean,  and  as  many  demerits  marks  from  appearing 
against  them  as  possible. 

There  are  many  trivial  acts,  small  in  themselves,  committed  by 
trainmen  in  handling  passengers,  that  as  a  whole  tend  to  produce  a 
feeling  on  the  part  of  the  traveling  public  either  favorable  or  un- 
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favorable  to  the  company,  which  once  formed  is  hard  to  offset. 
Small  acts  of  courtesy  toward  passengers  by  trainmen  are  felt  by 
the  management  in  ways  unknown  to  the  men  who  perform  these 
acts,  and  are  as  far-reaching  for  the  good  of  the  company  as  small 
jets  of  discourtesy  are  damaging. 

To  teach  employees  to  be  guarded  in  their  talk,  their  acts,  and 
iheir  deportment  on  duty  toward  those  with  whom  they  come  in 
contact,  is  a  problem  nearer  solved  in  the  merit  system  than  in  any 
other  way. 

The  value  of  courteous,  accommodating  and  careful  trainmen  to 
any  street  railway  system  is  of  such  importance,  and  so  eagerly 
sought  for,  that  any  method  of  discipline  which  will  accomplish 
that  end  will  be  of  so  great  worth  as  to  make  management  of  street 
railway  property  a  pleasure  instead  of  care  and  worry  that  breaks 
down  the  health  of  any  but  robust  men. 

As  a  rule,  men  who  seek  employment  in  the  train  service  of 
street  railway  lines  are  inexperienced  in  the  art  of  handling  the 
public  in  the  way  an  exacting  public  espect,  and  acquire  the  tact 
■  ■lily  by  continuous  contact  and  experience,  after  training  under 
some  system  of  discipline  worked  out  by  those  who,  for  years,  have 
watched  the  needs  and  exactions  of  a  people  who  expect  the  same 
attention  from  an  inexperienced  street  car  conductor,  who  may  have 
been  in  the  service  only  a  few  weeks,  that  they  get  from  a  steam 
railway  conductor  who  has  been  under  a  system  of  training  with 
his  company  for  from  eight  to  ten  years  before  he  has  acquired  the 
position  where  he  comes  in  contact  with  the  traveler. 

To  give  the  street  railway  public  the  service  which  they  expect, 
and  which  they  exact,  is  the  aim  and  desire  of  all  managers,  but 
is  a  well-nigh  impossible  thing  to  do.  To  come  as  near  the  goal 
as  human  ingenuity  can.  may  be  done  through  the  different  ex- 
periences and  methods  used  by  well-managed  roads,  and  by  dis- 
cussions and  friendly  criticisms  brought  about  through  the  several 
papers  written  by  different  parties  for  this  convention,  and  it  would 
appear  to  me  that  the  subject  assigned  to  my  company  is  one  that 
should  call  forth  from  all  representatives  present  a  most  interesting 
and  instructive  debate. 

In  brief,  the  system  consists  of  a  debit  and  credit  account  with 
each  trainman,  kept  in  a  book  ruled  for  that  purpose,  or  in  alpha- 
betical files,  his  violation  of  rules  being  charged  against  him  by  a 
certain  number  of  demerit  marks,  the  number  for  any  one  offense 
depending  upon  the  seriousness  of  same.  As  an  offset  against  these 
demerit  marks,  he  is  entitled  to  receive  a  certain  number  of  merit 
marks  for  acts  performed  which  would  be  considered  by  the  com- 
pany worthy  and  deserving  of  recognition. 

If  at  any  time  within  one  year  the  demerit  marks  exceed  the 
merit  marks  by  a  certain  number  fixed  upon  by  the  company,  then 
the  parly  receiving  them  is  liable  to  discharge. 

The  detail  of  the  working  of  the  system  as  practiced  by  the  com- 
pany with  which  I  am  connected,  but  which  can  be  varied  to  suit 
the  ideas  of  different  operators,  is  as  follows: 

A  list  of  violation  of  rules  with  the  number  of  demerits  imposed 
for  each  is  posted  in  frames  at  each  reporting  place,  that  train- 
men may  know  in  advance  the  penalty,  and  also  a  list  of  acts  con- 
sidered worthy  of  merit  with  number  of  merits  given  for  each. 

A  blank  notice,  made  in  carbon  ropy,  which  is  filed  in  office, 
reading  as  fnllows.  is  sent  to  each  trainman,  with  hi<  name  filled  in 
blank  space,  whenever  he  gets  demerits  or  merits: 

METROPOLITAN    STREET   RAILWAY  COMPANY. 

Kansas  City,  Mo  loo. . . . 

DEMERIT  MARKS. 

Mr   


You  have  to-day  beer,  given  DEMERIT  MARKS  on  charge 

No  contained  in  the  merit  system  of  discipline 

Date  

Time  

Place  


Assistant  Superintendent 

METROPOLITAN   STREET  RAILWAY  COMPANY. 

Kansas  City,  Mo  too.... 

MERIT  MARKS. 
Mr  

Vou  have  this  day  been  given merit  marks'  on  No'. ..... 

ronuincd  in  merit  system  of  discipline 

lime  

Date  

Place  


Assistant  Superintendent. 


Another  notice,  without  trainman's  name,  is  posted  on  board  at 
reporting  place,  as  notice  to  all  other  men  that  a  conductor  or 
motorman  has  been  disciplined,  with  the  charge,  and  number  of 
demerit  or  merit  marks  he  has  received. 

METROPOLITAN  STREET  RAILWAY  COMPANY. 

Kansas  City,  Mo  19°  .  • 

A  on  line  has  this  day  been 

given  marks  on  charge  No  in  merit  system  of 

discipline. 

Assistant  Superintendent. 
Whenever  a  man's  demerits  exceed  his  merits  by  too  he  is  liable 
to  discharge. 

The  old  system  of  lay-offs  and  fines  has  been  done  away  with  and 
the  service  much  improved  in  the  short  time  the  new  system  has 
been  in  vogue,  since  June  I,  190a. 

Merit  No.  10  for  conductors  (No.  9  for  motormen)  is  broad 
enough  to  cover  many  things  coming  under  the  observation  of  in- 
spectors, that  show  good  judgment  and  interest  in  handling  the 
public,  and  in  such  cases  a  liberal  giving  of  merit  marks  will  be 
appreciated  by  trainmen,  and  will  redound  to  the  profit  of  the  com- 
pany. A  little  praise  given  any  employee  by  an  employer  is  worth 
more  and  is  more  productive  of  good  work  tenfold  than  any  repri- 
mand. We  all,  no  matter  what  position  we  hold,  are  pleased  with 
notice  taken  of  our  work  by  those  who  are  our  immediate  superiors, 
and  a  word  of  praise  coming  from  a  superintendent  or  manager  to 
any  employee  working  under  the  merit  system  will  certainly  not 
be' lost. 

The  trainman  who  takes  off  his  coat  and  gets  to  work  first  in  a 
lay  out  caused  by  a  broken-down  car  or  a  wire  down,  etc.,  marks 
himself  right  then  and  there  as  a  man  the  company  needs,  and  he 
should  get  merit  marks.  If  he  takes  an  interest  in  clearing  up  such 
trouble,  it  is  safe  to  say  he  will  take  the  same  interest  in  other 
matters.  Too  many  men  wait  for  some  other  man  to  take  the  lead 
and  in  that  way  much  valuable  time  is  lost  m  blockades,  when 
there  is  no  incentive  or  reward  to  spur  them  on.  Those  with  de- 
merit marks  wait  for  an  opportunity  to  reduce  the  number  by 
getting  enough  merits  to  offset  their  demerits,  and  come  to  the 
front  in  case  of  trouble,  showing  by  their  desire  to  render  as- 
sistance an  interest  in  company  matters  not  shown  before.  When- 
ever men  can  be  taught  to  take  the  same  interest  in  their  em- 
ployer's business  they  would  in  their  own  business,  then  that  em- 
ployer will  get  the  most  perfect  service  possibh,  and  when  the 
employer  succeeds  in  getting  a  system  of  discipli- :  that  will  bring 
about  that  result,  then  he  has  what  has  long  been  sought  for,  and 
until  some  system  has  been  discovered  better  than  the  merit  sys- 
tem, the  latter  should  receive  the  hearty  support  and  assistance  of 
all  managers  of  street  railway  property.  Good  train  service  is  the 
vital  cord  in  operation,  and  trainmen  make  it  good  or  bad  according 
in  their  training. 

METROPOLITAN  STREET  RAILWAY  COMPANY. 
MOTORMEN  AND  GR1PMEN— DEMERITS. 


Immediate  Discharge. 

1.  Disloyalty  to  company. 

2.  False  statements. 
,1  Intoxication. 

4.  Dishonesty. 

5    Gross  ungentlemanly  conduct.  Demerits 

ft.    Failing  to  report  accidents   10  to  too 

7.   Missing — 

First  time   10 

Second  time  in  one  month   30 

Third  time  in  one  month   30 

S    Smoking  on  duty   3D 

ij    Failure  to  make  safety  stop  at  crossings  where  re- 
quired  3° 

to.    Incomplete  and  poor  accident  reports   t  to  5 

11.  L'ntidy  condition  of  dress.   2 

12.  Recommending  unworthy  men  for  employment. .. .  5 

13.  Neglecting  to  pick  up  passengers   10 

14    Running  over  circuit  breakers  and  overhead  cross- 
ings without  throwing  off  current  

15.  Allowing  unauthorized  persons  in  front  vestibule.  .  5 

16.  Fast  running   5 

17.  Front  headlight  not  burning   8 

18    Entering  saloons  in  uniform  without  good  excuse. .  10 

19.    Frequenting  saloons  at  any  time   SO 

ao.    Gambling   50 

31.    Drinking  on  duty  or  before  going  on  duty   30 

22.   Disobedience  of  orders  (if  flagrant— discharge) ....  to 

33.    Profanity  on  duty   5 

24.   Accidents  when  avoidable  in  opinion  of  superin- 
tendent   10  to  too 
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25.  Unnecessary  conversation  with  passengers   M 

26.  Talking  to  conductors  on  duty   5 

27.  Failing  to  report  trouble  with  car   S 

28.  Not  answering  signals  promptly  .   1 

29.  Feeding  current  too  fast   3 

jo.   Running  away  from  passengers  at  transfer  points. .  10 

31.  Not  ringing  bell  in  passing  car   3 

32.  Running  ahead  of  schedule  time   3 

33.  Not  slowing  up  in  passing  car-.   5 

34.  Skinning  the  cable   25 

35.  Starting  car  without  proper  signal,  except  to  avoid 

collision    20 

3fV    Following  car  in  front  too  close   '° 

37    Starting  electric  car  before  closing  gates   10 

.  8    Opening  electric  gates  before  car  Stops   10 

39.   Running  too  close  to  wagons  upon  track  before 

getting  car  completely  under  control   10 

40    Bad  judgment  on  special  occasions   I  to  10 

41.  Leaving  car  without  taking  reverse  lever   10 

42.  Flattening  wheels   IO  10  20 

43.  Injury  to  car  equipment  that  could  be  avoided  by 

proper  care  and  judgment   10  to  20 

44.  Not  stopping  for  passengers  to  get  on  (if  at  proper 

place)   >° 

45.  Not  obeying  conductor's  signal   5 

46.  Running  crossings  without  proper  flagman's  signal 

where  required   20 

47.  Cutting  rope   25  to  50 

48.  Trouble  with  passengers  when  gripman  or  motor- 

man  is  to  blame   «o 

49.  Garnishee — 

First  time   >° 

Second  time   «o  to  50 

Third  time   50  to  too 

50.  Assignment  of  wages  or  security  deposit   25 

51.  Talking  to  others  than  proper  officers  of  company 

about  accidents   30 

53.   Careless  and  indifferent  operating  of  car   3  to  to 

S3.    Criticising  management  of  road  in  presence  of  pas- 
sengers  3 

$4-   Failing  to  report  delays   a 

55.  Not  having  proper  tools   3 

56.  Plugging  car  except  to  avoid  accidents   $ 

57.  Running  without  sand  in  sand  box   3 

58.  Acts  detrimental  to  good  service  in  opinion  of 

superintendent   3  to  20 

59.  Incompetency    as  to  100 

60.  Holding  train  with  cable   to 

MOTORMAN  AND  CRIPMEN— MERITS. 

1.  Warning  persons  in  act  of  jumping  on  or  off  mov- 

ing car  to  wait  for  car  to  come  to  stop   a 

2.  Securing  names  and  addresses  of  witnesses  who 

saw  accident,  other  than  those  on  accident  re- 
port   2  to  5 

3.  Politeness  and  attention  to  passengers  noticed  by 

inspectors    3 

4.  Assistance  rendered  in  case  of  accident,  such  as  to 

bring  commendation  from  passengers   3 

5.  Informing  company  of  matters  in  the  interest  of 

good  service,  etc   3  to  10 

6.  Complete  and  perfect  accident  reports   a 

7.  Good  stop  in  avoiding  accident   S 

8.  Good  judgment  and  work  in  handling  lay  out  or 

blockade    a  to  5 

9.  Special  meritorious  act  calling  for  recognition  from 

company   10  to  jo 

to.   Careful  handling  of  car   S 

CONDUCTORS — DEMERITS 

Immediate  Discharge, 
t.   Disloyalty  to  company. 
2.   False  statements. 
3 

5.  Gross  ungentlemanly  conduct  Demerits. 

6.  Failing  to  report  accidents   10  to  100 

7.  Giving  bells  too  quick   5 

8.  Smoking  on  duty   30 

9.  Error  on  trip  sheets   I  to  5 

to   Shortage  I 

11.  Overage  (except  when  pay  check  is  turned  in)  j 

Over  six  in  one  month,  each   2  to  5 

12.  Missing  fares  ,   3  to  to 


13- 
'4- 
15- 
16. 
«7. 

18. 


to. 
20. 

21. 
22. 
23. 
24 
95. 

26. 

a7- 
28. 
29 
30 

31. 

33 
33 
34- 

35- 

36 
37 
38. 

39 
40. 

4" 

4* 

43 


45- 
46. 

47 
48 

40 


50. 
S« 

5* 

S3 
54 

55. 
56. 
57 


Failing  to  ring  fares  •  

Failing  to  properly  flag  crossings  when 

Incomplete  and  poor  accident  reports  

Inattention  to  passengers  

Trouble  with  passengers  when  conductor  is  to 

blame   

Missing — 

First  time  

Second  time  in  one  month  

Third  time  in  one  month  

Dirty  car  

Untidy  condition  of  dress  

Recommending  unworthy  men  for  employment  

Back  headlight  burning  except  in  case  of  fog  

Reading  on  duty  •  ••-  

Sitting  down  in  car  on  duty  (when  running)  

Talking  to  motorm.in  or  gripman  on  duty  

Letting  boys  change  trolley  

Entering  saloon  in  uniform  without  good  excuse.. 

Frequenting  saloons  at  any  time  

Unnecessary  conversation  with  passengers  

Accident  when  avoidable  in  opinion  of  superm- 


Failure  to  announce  streets  

Profanity  on  duty  

Disobedience  to  orders  (if  flagrant— discharge)  

Error  in  punching  transfers  

Deliberate  punching  of  transfers  to  permit  passen- 
gers to  lay  over  

Gambling  

Drinking  on  duty  or  before  going  on  duty...  

Running  away  from  passengers  at  transfer  points. . 

Bad  judgment  on  special  occasions   

Bad  judgment  or  carelessness  in  regulating  heat  on 
cars   "•  

Criticising  management  of  road  in  presence  of  pas- 
sengers -• 

Neglecting  to  get  transfers  enough  at  bam  to  avoia 
borrowing  ■  

Talking  about  accidents  to  others  than  proper 
officers  of  company  

Register  not  turned  at  end  of  line  

Not  in  proper  place  on  car  

Careless  and  indifferent  operating  of  cir  

Giving  bells  when  not  in  proper  place  

Impolite  remarks  to  passengers  
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5  to  20 
to 

1  to  5 
a 

10 

10 

20 
30 

5 
2 
S 
t 

10 
S 
5 
5 

10 

50 
to 

10  to  100 
1  to  5 
5 

10 
9 

20 
50 
20 
10 

1  to  10 

2 

3 
2 


3  to 
5  to 


[0 

3 
to 

5 

as 


First  time. 


Third  time  -  

Assignment  of  wages  or  security  deposit  

Failing  to  report  register  when  out  of  order  

Not  going  ahead  and  trymg  to  locate  cut  rope  or 

broken  trolley  when  same  is  cut  or  down  

Failing  to  report  delays  

Acts  detrimental  to  good  service  in  opinion  of 

superintendent   

Incompetency   

Bunching  fares  

Carrying  people  free  

CONDUCTORS— MERITS. 

Warning  persons  in  act  of  jumping  on  or  off  mov- 
ing car  to  wait  for  car  to  stop  

Securing  names  and  addresses  of  witnesses  who 
saw  accident,  other  than  those  on  accident  re- 
port  1 

Politeness  and  attention  to 

inspectors   

Assistance  rendered  in  case  of  accident 

bring  commendation  from  passenger  

Adjustment  of  shades  and  windows  to  please  pas- 
sengers   

Informing  company  of  matters  in  the  interest  of 
good  service,  etc  

Reports  as  to  defects  in  equipment  while 


passengers  noticed  by 
as  to 


Complete  and  perfect 
Good  judgment  and 


9.   Good  judgment  and  work  in  handling  lay-out  or 
blockade   

10  Special  meritorious  act  calling  for  recognition 

11  Turning  in  passes  or  badges  ordered  up  by 


10 

10  to  50 
50  to  tco 
SS 
3 

5 
a 

]to  » 
25  to  100 
5 

5  to  10 
Merits. 


*  to  5 
1 
3 
1 

3  to  10 

1 
1 

a  to  5 
10  to  50 

S 
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Report  of  Committee  on  Standard  Rules  for  the 
Government  of  Employees 


The  committee  on  Standard  Rules  for  the  Government  of  Em- 
ployees, comprising  J.  C.  Bracken  ridge,  E.  C.  Foster,  T.  E.  Mitten 
and  W.  E  Harrington,  submitted  the  following  form  of  rules  as  its 
report : 

RULES  FOR  THE  GOVERNMENT  AND  INFORMATION 
OF  CAR  SERVICE  DETRIMENT  EMPLOYfc.ES  OF 

THE   RAILROAD  COMPANY. 

In  effect  12.01  a.  m.,  

(Modeled  on  the  standard  code  of  the  American  Street  Railway 
Association.) 

GENERAL  NOTICE 

The  rule*  herein  set  forth  apply  to  and  govern  on  all  line*  op- 
erated by  the   Railroad  Company. 

I  hey  shall  take  effect   and  shall  supersede  all 

prior  rules  and  inductions  in  whatsoever  lorm  issued  which  are 

In  addition  to  these  rules,  special  instructions  will  be  issued 
from  tune  to  time,  as  may  be  lound  necessary,  and  such  instruc- 
tions posted  on  the  various  bulletin  boards,  whether  in  conflict  with 
these  rules  or  not,  which  are  given  by  proper  authority,  shall  be 
fully  observed  while  in  lorcc.  Bulletin  boards  are  located  at  the 
following  points  and  must  be  consulted  daily  by  each  employee  of 
the  transportation  department : 


Every  employee  whose  duty  is  in  any  way  prescribed  by  these 
rule*  must  always  have  a  copy  of  them  at  hand  while  on  duty 
and  must  be  tamiliar  with  every  rule. 

'I  be  head  of  each  department  will  supply  copies  of  these  books 
to  his  subordinates,  sec  that  they  are  thoroughly  understood,  en- 
force obedience  to  the  rules  and  report  ail  violation*  to  the  proper 

All  employee*  are  required  to  be  polite  and  considerate  in  their 
dealings  or  intercourse  with  the  public;  the  reputation  and  pros- 
perity of  the  company  depend  upon  the  promptness  with  which 
its  business  is  conducted  and  the  manner  in  which  its  patrons  are 
treated  by  its  employees. 

All  employee*  will  be  regarded  in  line  for  promotion,  advance- 
ment depending  upon  the  taiihtul  discharge  of  duty  and  capacity 
for  increased  responsibility. 

While  tor  the  effective  management  of  a  large  system  the 
observance  of  stringent  rule*  and  the  maintenance  of  strict  dis- 
cipline are  necessary,  that  enforcement  must  be  impartial  as  be- 
tween emplyces. 

Employees  may  be  charged  with  and  required  to  pay  for  any 
damage  done  to  the  property  oi  this  company  for  which  they  are 
responsible,  or  for  any  loss  or  expense  incurred  by  the  company 
by  reason  of  carelessness,  neglect  or  disobedience  of  these  rules. 

Employees  must  retrain  trom  the  use  of  profane  or  indecent 
language  and  from  improper  or  ungcntlcnianly  conduct ,  politeness 
and  courtesy  must  be  observed  in  their  dealings  with  one  anothc 
as  well  as  with  every  one  with  whom  they  come  in  contact  in  the 
performance  of  their  duties. 

In  tlie  absence  of  the  proper  officials  to  whom  they  may  apply 
for  advice,  assistance  or  authority  all  employees  are  expected  10 
use  good  judgment  and  discretion  in  dealing  with  matters  not 
covered  in  these  rules. 


Chief  Executive  Officer. 
GENERAL  Kl'LES 

1.  The  safety  of  passengers  is  of  the  first  importance;  all  work 
must  be  entirely  subordinated  to  safety,  first,  and  then  to  the 
regularity  and  punctuality  of  the  service  and  the  comfort  and 
convenience  of  the  passengers.  Line  repair  men,  emergency  crews 
and  track  men  will  be  required  to  subordinate  their  work  in  accord- 
ance with  this  rule  to  the  requirements  of  the  operation  of  the  road. 

2.  Employees  of  any  grade  will  be  considered  as  accepting  or 
continuing  in  employment  subject  to  the  dangers  incident  to  this 
hazardous  occupation. 

(a)  The  fact  that  any  person  enters  or  remain*  in  the  service 
of  the  company  will  be  considered  as  an  assurance  of  his  willing- 
ness to  obey  its  rules.  No  one  will  be  excused  for  a  violation  of 
them  even  though  such  rules  are  not  included  in  those  applicable 
to  his  department. 

(b)  Employee*  of  this  company  will  not  be  identified  with  or 
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engage  in  any  other  business  except  with  the  specific  permission 
of  the  head  of  the  department  in  which  employed. 

(c)  Employee*  shall  not  make  assignments  of  pay;  such 
assignments  will  not  be  recognized  or  honored  by  the  company. 

3.  If  in  doubt  a*  to  the  meaning  of  any  rule  or  special  instruc- 
tions, application  must  at  once  be  made  to  the  proper  authority  for 
an  explanation ;  ignorance  is  no  excuse  for  neglect  or  omission  of 
duty. 

4.  If  an  employee  become  incapacitated  from  sickness  or  any 
other  cause,  the  right  to  claim  compensation  will  not  be  recognized ; 
an  allowance,  if  made,  will  be  a  gratuity  justified  by  the  circum- 
stances of  the  case  and  the  previous  good  conduct  of  the  employee. 

5.  When  an  employee  is  discharged  from  the  company's  service, 
he  will  not  be  re-employed  without  the  consent  of  the  head  of  the 
department  from  which  he  was  discharged. 

6.  Employees,  when  leaving  the  service  of  the  company,  must 
sign  receipt  for  their  final  pay  and  return  to  the  company  all  of  its 
property  with  which  they  have  been  entrusted;  in  default  of  such 
return  they  will  be  charged  in  final  settlement  for  all  such  articles 
short. 

7.  No  employee  will  be  allowed  to  ab»ent  himself  from  duty 
without  special  permission  from  the  proper  ohicer,  nor  will  any 
employee  be  allowed  to  engage  a  substitute  to  perform  his  duties 
while  he  is  abienl. 

8.  The  use  of  intoxicating  drink  on  the  road  or  about  the 
premises  of  the  company  is  strictly  forbidden;  no  one  will  be 
employed  or  continued  in  employment  who  is  known  to  be  in  the 
habit  of  using  intoxicating  liquor;  smoking  by  an  employee  while 
on  duty  is  forbidden. 

9.  In  the  event  of  any  of  the  company's  apparatus,  breakage  of 
the  overhead  line,  charging  a  pole  in  the  public  street,  unsafe  settle- 
ment of  building  or  structures,  etc,  whereby  imminent  danger  of 
personal  injury  is  caused,  the  first  employee  discovering  the  fact 
must  arrange  to  protect  the  danger  point,  advising  the  proper  au- 
thorities by  the  first  available  means  of  the  character  and  location 
of  the  trouble;  he  must  not  relinquish  such  responsibility  until 
properly  relieved. 

10.  All  medical  examination*  in  behalf  of  this  company  of 
injured  persons  will  be  conducted  by  the  regularly  appointed 
medical  examiner.  Medical  attendance  to  injured  persons,  whether 
employees  or  other  persons,  will  not  be  supplied  by  this  company 
except  in  unusual  emergencies. 

(a)  Whenever,  in  emergency,  any  authorized  official  deems  it 
advisable  to  call  an  outside  physician  such  official  must  immedi- 
ately notify  the  claim  department,  giving  the  name  of  the  physician 
called  and  the  reason  therefor. 

(b)  In  ordinary  cases  of  personal  injury,  if  proper  attention  to 
the  injuries  cannot  be  given  by  an  employee  using  the  "emergency 
cases"  provided  for  rendering  first  aid  to  the  injured  an  ambulance 
call  is  usually  sufficient,  accompanied  by  prompt  notice  to  the 
ciaim  department. 

(c)  In  case  of  an  accident  wherein  the  question  may  be  raised 
as  to  the  condition  of  the  car,  either  motor  or  trailer,  such  car  must 
be  "run  in"  at  once  to  cither  the  home  or  nearest  depot,  passenger* 
thereon  transferred  and  the  car  immediately  and  thoroughly  in- 
spected by  the  shop  foreman  who  will  promptly  make  special  report 
thereon  to  the  superintendent. 

11.  Information  concerning  the  affairs  of  this  company  must  not 
be  given  to  any  one  except  its  authorized  representatives,  who,  if 
unknown,  shall  in  all  ca-»cs  show  proper  credentials  before  informa- 
tion is  given. 

12.  Each  employee  of  the  transportation  service  must  have  a 

reliable  watch,  maximum  variation  allowed    seconds  daily, 

which  shall  be  kept  in  good  and  accurate  condition  and  compared 
daily  with  the  standard  time  of  the  road. 

13.  The  collection  or  solicitation  of  money  by  employees  of  this 
company  from  other  employees  or  any  other  persons  in  the  nature 
of  fees,  gifts,  etc.,  is  forbidden. 

(a)  The  solicitation  of  advertisements  or  contributions  for 
entertainments  or  similar  purposes  by  or  on  behalf  of  any  employee 
or  employees  of  this  company  is  also  prohibited. 

14.  Intoxicated,  disorderly  or  otherwise  obnoxious  persons  arc 
not  allowed  on  the  cars  operated  by  this  company ;  conductors  arc 
authorized  to  refuse  to  carry  any  such  person. 

I  J.  Large,  bulky  packages  will  not  be  carried  in  the  passenger 
cars  of  this  company— passengers  will  be  accepted  with  only  sucn 
bundle  or  packages  as  can  conveniently  be  carried  on  the  lap  or 
satchel  or  valise  of  reasonable  size.  Freight  will  be  carried  only 
under  the  conditions  of  the  tariff  as  bulletined. 

16.  Under  no  circumstances  shall  any  article  be  hung  on  any 
brake  handle  of  any  car  nor  shall  any  obstruction  be  *o  placed 
o'  allowed  to  remain  as  to  hinder  access  to  and  use  of  any  brake. 

17.  Dogs  or  small  animal*  will  be  transported  in  the  passenger 
cars  of  thi*  company  only  under  the  condition*  bulletined. 
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inspectors 

18.  Inspector*  report  to  and  receive  instructions  from  their 
superintendent,  daily,  before  they  arc  due  to  go  on  duty. 

19.  1  hey  will  be  expected  to  set  an  example  to  the  other  uni- 
formed employee*  in  the  neatness  of  their  attire,  the  excellence  of 
their  deportment  and  their  loyalty  and  devotion  to  the  company  s 
interests. 

(a>  Each  in»pector  will  be  supplied  with  the  following  equip- 
ment: 

One  pair  rubber-handled  pliers. 

one  pair  rubber  gloves. 

Small  roll  adhesive  insulating  tape. 

1  en  feet  insulated  wire. 

Supply  of  luses — where  used. 

Light  switch  plugs. 

30.  Inspectors  must  be  :..  > roughly  conversant  with  all  rules 
and  instructions  issued,  render  ail  assistance  in  their  power  111 
carrying  them  out  and  report  alt  violations  to  their  superior 

(a)  They  will  be  responsible  for  all  time  tables,  running  times 
and  time  points;  they  will  sec  that  cars  arc  operated  on  schedule 
lime  and  properly  spaced;  when  blockades  occur  the  movement 
o:  cars  will  be  under  their  direction. 

(bj  They  will  also  satisfy  themselves  that  all  new  men  under 
instruction  within  their  territory  by  regular  motormen  or  con- 
ductors are  properly  instructed. 

at.  Inspectors  will  arrange  for  any  extra  service  needed  and 
withdraw  unnecessary  service  on  their  lines  in  accordance  with 
the  requirements  of  the  traffic,  keeping  their  superintendent  advised 
tl.crcol ;  at  all  tiroes  their  effort  will  be  to  improve  the  service. 

(a)  They  will  facilitate  the  movement  ot  cars  or  trams  carry- 
ing mail  and  give  special  attention  to  chartered  cars. 

22.  Inspector*  must  be  familiar  with  the  different  types  of  mo 
Krs  and  controllers  and  be  auie  10  remedy  slight  defects  occurring 
on  the  road. 

23.  Inspectors  have  authority  to  relieve  conductors  and  moior- 
men  on  duty  while  on  the  road  on  account  of  sickness  or  any  otucr 
cause  that  would  prevent  them  from  properly  doing  their  duty. 

(a)  Ihcy  must  remain  on  that  part  of  the  tine  or  division  as- 
signed to  tnem  unless  it  is  absolutely  necessary  to  lake  a  car  in 
charge. 

(bj  They  will  sec  that  line  repair  and  track  men  and  emergency 
crews  while  at  work  do  not  unnecessarily  interfere  with  the 
regular  operation  of  the  road. 

le)  When  a  fire  occurs  to  interfere  with  the  operation  of  the 
cars  they  roust  notify  terminal  depots  of  the  lines  affected,  order 
out  the  emergency  crew*  of  that  district  and  sec  that  hose  jumpers 
or  other  appliances  are  procured  as  promptly  as  po»ible. 

(d)  During  the  winter  season  they  will  sec  that  beater*  in  cars 
arc  regulated  in  accordance  with  outstanding  instructions ;  electric 
heaters  must  be  turned  off  to  one  notch  in  case  the  power  runs  low ; 
ii  necessary  they  will  be  cut  out  altogether. 

24.  Inspectors  will  note  in  detail  the  condition  of  the  cars, 
whether  properly  cleaned,  heated,  ventilated,  lighted  and  equipped, 
and  that  all  signs  are  properly  displayed. 

(a)  When  a  car  becomes  disabled  so  that  it  cannot  be  repaired 
oil  the  road  they  will  have  the  following  car  push  it  to  the  first 
turnout  and  transfer  the  passengers  to  the  next  car  of  the  same 
line:  after  the  delayed  cars  shall  have  passed,  such  car  will  be 
hauled  to  the  nearest  depot.  When  a  car  is  being  pushed  a  drawbar 
must  be  used  to  connect  the  two,  movement  must  be  slow,  proper 
care  exercised  and  the  reversing  twitch  set  on  the  disabled  car  in 
the  direction  in  which  the  car  is  moving. 

(b)  They  will  carefully  check  the  load  with  the  register  on 
every  car  they  board;  in  case  of  discrepancy  they  will  take  up 
immediately  with  the  conductor,  reporting  the  occurrence  to  the 
superintendent. 

(c)  When  transferring  passengers  from  one  car  to  another 
(Sec.  A)  they  will  require  the  conductor  to  whom  transferred  to 
rng  up  the  number  in  their  presence  and  will  then  note  Ml  that 
conductor's  day  card  the  number  transferred,  with  statement  of 
cause,  signing  the  memorandum. 

(d)  They  will  be  familiar  with  the  transfer  points  of  all  lines 
and  be  able  intelligently  to  direct  the  traveling  public. 

25.  Inspectors  will  promptly  report  all  defects  in  track  or  over- 
head work  to  the  proper  officer  at  once  and  take  necessary  pre- 
cautions to  avoid  accidents. 

(a)  In  case  of  break  in  the  overhead  line  Or  serious  derailment 
of  cars  they  will  at  once  notify  the  nearest  emergency  station,  silt- 
ing cause  and  location  of  trouble,  which  musi  be  promptly  re- 
paired; for  this  purpose  the  nearest  telephone  will  be  uscd-if 
charge  therefore  be  made  the  superintendent  will  refund  the 
amount. 

(b)  Should  the  armature,  terminal  wires,  brush-holders,  brush 
or  any  part  of  a  motor  break  that  motor  must  be  cut  out. 


icj  Ihcy  must  Jcc  that  the  track  is  properly  sanded  when 
necessary,  especially  on  grades,  approaching  junction  points,  ter- 
minals and  crossings ;  they  must  see  tnat  switcncs  and  guard  rails 
on  curves  ate  Kept  cican  and  properly  luoricaicd. 

(QJ  it  any  buildings  axe  to  oc  moved  across  the  track  or  any 
excavation  unuer  or  alongside  the  tracn,  the  tact  must  be  reported 
to  tticir  superior  omccr  at  once. 

(c)  in  the  event  01  a  snow  storm  they  will  report  to  their 
superintendent  promptly  lor  duty  and  assignment  as  required. 

(l)  incy  will  rtnucr  every  assistance  possible  upon  arrival  at 
the  scene  01  an  accident,  secure  tile  names  and  addresses  ot  as 
many  witness  as  may  be  possible  and  matte  written  report  to  the 
claim  department,  giving  in  detail  all  Hie  information  obtainable. 
Incir  aim  win,  However,  be  to  so  tnorougniy  train  car  crews  tnat 
no  accident  occurring  could  have  been  avoided. 

20.  ihcy  must  arrange  to  be  notihed  in  case  of  fire,  blockade 
or  severe  storms,  and  must  at  once  take  charge  of  the  operation 
01  the  line  or  lines  until  properly  relieved. 

(a»  In  case  ot  snow  storms  they  must  arrange  for  snow  plows 
and  sweepers  to  be  run  and  the  lines  kept  open,  ihey  must  arrange 
to  sand  and  salt  the  rail  when  necessary,  giving  special  attention  to 
grades,  junction  points  and  railway  crossings. 

RECEIVERS  OF  THE  COMPANY'S  MONEY. 

27.  Receivers  will  report  to  and  receive  their  instructions  from 
the  supciinteudcnl ;  they  will  comply  with  instructions  lrom  the 
accounting  or  treasury  department. 

DEPOT  MASTERS 

28.  Depot  masters  report  to  and  receive  their  instruction*  from 
the  superintendent  or  the  inspector. 

29.  1  he  depot  master  win  ,*a  vc  charge  of  the  depot,  barn  or 
terminal  and  tne  company's  property  at  wmch  they  are  located,  and 
will  see  that  all  worn-out,  broken  or  defective  articles  are  returned 
tor  new;  they  will  have  charge  of  all  persons  employed  thereat, 
unless  otherwise  instructed,  and  will  see  that  every  employee  reads 
the  bulletin  board  at  least  once  daily. 

30.  Ihcy  roust  attend  to  the  proper  arrangement  of  cars,  see 
that  they  leave  promptly  on  time  and  that  all  cars  are  properly 
cleaned,  heated,  lighted,  inspected  and  equipped. 

31.  Ihcy  must  see  that  all  employees  reporting  at  that  depot, 
terminal,  line  or  division  arc  prompt  and  efficient  in  the  discharge 
o:  the  various  duties. 

33.  Ihcy  must  see  that  conductors  and  motormen  are  ready 
for  duly  at  the  lime  required  and  are  provided  with  all  the  appli- 
ances necessary  fdr  the  safety  and  proper  management  of  the 
cars. 

33.  They  must  preserve  order  about  the  depots,  preventing  con- 
fusion, delays,  lounging,  drinking  of  liquor,  gambling,  etc.,  eating 
in  cars  is  permitted  only  at  those  termini  having  no  other  facilities. 

34.  Ihcy  must  not  allow  conductors  and  motormen  to  go  ou 
duty  unless  ihcy  present  a  neat  and  cleanly  appearance,  are  properly 
unilormeil  and  are  physically  fit  for  duty. 

35.  1  hey  must  require  all  articles  found  in  the  cars  or  on  the 
company's  property  to  be  promptly  delivered  to  the  designated 
office  or  person,  all  such  articles  to  be  plainly  marked  with  the 
name  of  the  tinder,  time  and  date  when  found,  together  with  place 
or  car  in  which  found ;  persons  inquiring  for  lost  properly  will  be 
directed  to  the  lost  property  clerk. 

jb.  No  transfer  of  cars  or  property  shall  be  made  from  the  depot 
without  an  order  from  proper  authorities  and  they  must  immedi- 
ately notify  their  superintendent  of  the  transfer  desired  or  made. 

37.  They  must  see  that  all  the  blank  forms  and  reports  used  in 
the  transaction  of  the  company's  business  are  properly  filled  out 
and  forwarded— especially  accident  reports,  which  must  be  given 
utmost  despatch. 

38.  1  hey  must  see  that  conductors  and  all  others  handling  the 
company's  money  turn  in  the  money,  transfer  and  other  tickets, 
etc.,  to  the  designated  person*  promptly  in  accordance  with  the  re- 
quirements of  the  treasurer — they  must  promptly  call  to  account 
any  one  failing  to  so  do. 

39-  in  case  of  snow  storms  they  must  report  promptly  at  their 
depots  to  assist  in  getting  out  plows,  sweepers,  sand  and  salt  cars, 
etc-,  and  assisting  in  so  far  as  they  may  in  keeping  the  road  open. 
GENERAL  RULES  FOR  CONDUCTORS  AND  MOTORMEN 

40.  Conductors  and  motormen  report  to  and  receive  their  in- 
structions from  the  superintendent  or  his  authorized  representa- 
tive; conductors  will  also  be  governed  by  the  instructions  of  the 
accounting  departments  which  may  be  issued  relative  to  the  hand- 
ling of  transfers  Or  receipts. 

(a)    The  bulletin  board  must  be  consulted  before  starting  and 
at  the  end  of  each  day's  work, 

41.  The  conductor  has  charge  of  the  car ;  the  motorman  is  under 
his  direction  and  will  obey  hi*  orders  (so  far  a*  reasonable;.  The 
motorman  i»  directly  responsible  for  the  handling  and  condition 

o  t  e  equipment  Digitized  by  Google 


658  STREET  RAILWAY  JOURNAL. 


[Vol.  XX.   No.  16. 


(a)  Under  no  circumstances  shall  both  inotorinan  and  con- 
ductor be  away  from  the  car  at  the  same  time,  unless  properly  re- 
lieved ;  in  the  absence  of  the  conductor  the  motorman  is  held 
responsible  for  the  car  and  its  management  and  must  notify  the 
conductor  the  number  of  passengers  who  have  entered  in  his 
absence. 

4J-  Conductors  and  motormcn  must  be  neat  and  dean  in  appear- 
ance and  wear  the  uniform  and  badge  prescribed  by  the  company — 
the  badge  must  be  kept  in  good  condition  and  worn  on  the  front 
of  the  cap,  the  uniform  must  be  clean  and  in  good  repair. 

(a)  A  deposit  will  be  required  for  the  small  property  of  the 
company  entrusted  to  conductors  and  motormcn ;  this  deposit  will 
be  returned  at  termination  ot  service,  when  such  property  must  be 
returned ;  in  default  of  such  return  deduction  from  the  deposit  will 
Ik  made  in  accordance  with  the  bulletined  penalties. 

(b)  L'nder  no  circumstances  shall  employees  exchange  badges 
with  each  other;  the  official  badge  must  never  be  worn  by  another 
than  the  person  to  whom  issued. 

43.  Hefore  leaving  the  car  house  or  starting  from  a  terminal 
or  after  relieving  a  crew,  motorman  and  conductor  will  see  that  all 
signs  are  properly  adjusted  and  displayed— each  will  be  held  re- 
sponsible for  his  end  of  the  car. 

(a)  While  on  the  road  all  safety  devices  must  be  in  place  and 
the  different  articles  of  car  equipment  fully  operative;  for  this  the 
motorman  and  conductor  will  be  held  severally  responsible. 

44  It  's  the  duty  of  both  motorman  and  conductor  to  be  on  the 
lookout  for  passengers;  motormcn  must  never  run  by  or  pass 
passengers  unless  instructed  so  to  do  by  the  conductor  or  an 
inspector,  when  they  must  either  point  to  the  rear  or  call  out 
"Take  the  next  car." 

(a)  When  approaching  passengers  on  a  street  on  which  several 
I  ncs  of  cars  arc  operated  or  on  which  the  cars  run  to  different 
destinations  conductors  and  motormcn  must  announce  to  intending 
passengers  the  route  and  destination  of  their  cars. 

(b)  Should  a  motorman  at  any  time  attempt  to  diminish  the 
receipts  of  his  car  by  running  ahead  of  time  or  too  near  his  leader 
or  by  not  promptly  stopping  car  for  passengers,  or  shall  directly 
or  indirectly  harass  a  conductor  or  be  guilty  of  any  misconduct, 
the  conductor  must  report  the  fact  at  once  to  the  inspector  or  the 
superintendent. 

45.  When  any  fire  department  vehicle,  ambulance  or  this  com- 
pany's emergency  wagon  is  running  on  the  street,  cars  must  be 
piomptly  stopped  until  such  vehicle  has  passed,  avoiding  as  far  as 
possible  stopping  on  a  cross  street  or  alongside  standing  cars  or 
wagons. 

(a)  Motormcn  will  receive  and  carry  on  their  platforms,  in 
lieu  of  a  baggage  compartment  on  the  car  or  train,  all  mail  sacks 
with  which  they  may  be  entrusted,  either  United  States  or  company 
mail  They  will  stow  securely  and  handle  carefully  all  such  mail 
matter. 

46.  Conductors  and  motormcn  must  conform  to  time  table  in 
running  their  cars,  be  particular  in  making  time  points  as  laid  out 
on  the  time  cards  and  avoid  loitering  on  the  line. 

(a)  When  unavoidably  delayed  on  the  line  the  time  lost  is  not 
tr>  lie  made  up  by  fast  running  as  soon  as  the  fact  is  noted,  but  by 
running  slightly  faster  over  the  entire  remaining  length  of  the  trip, 
and  then  only  when  this  can  be  done  with  safety. 

(b)  When  running  through  dark  spot*  on  the  road  or  through 
fog  banks  or  at  any  other  time  when  the  clear  view  of  the  tracks 
is  limited,  the  motorman  shall,  except  f>n  private  right  of  way. 
check  the  speed  of  his  car  and  run  at  only  such  rate  as  will  enable 
him  tr>  slop  within  the  limit  of  his  vision.  Conductors  for  per- 
mitting a  violation  of  this  rule  will  lie  held  equally  responsible  with 
the  motorman. 

(c)  Crews  of  all  specal,  express,  chartered,  mail,  supply  or 
other  cars  while  on  the  road  are  subject  to  and  must  be  familiar 
with  the  rules,  regulations  and  requirements  of  the  lines  on  which 
they  are  to  run;  all  cars  running  on  the  road  are  subject  to  the 
jurisdiction  of  the  superintendent. 

(d)  When,  in  case  of  blockade,  a  car  is  run  around  such  ob- 
struction and  on  tracks  not  usually  used  by  cars  of  that  line,  or  in 
handling  mail,  express,  chartered,  official  or  special  cars,  the  crew 
must  see  that  all  ^witches  Used  are  left  in  the  same  condition  as 
when  found.  When  under  these  circumstances  a  motorman  has 
occasion  to  turn  a  switch  he  shall,  after  passing  over  it.  stop,  give 
the  conductor  the  proper  Ml  signal  notice  and  the  latter  will  then 
reverse  the  switch,  making  sure  it  is  fully  and  properly  thrown 
before  boarding  his  car  and  giving  the  signal  to  start 

<e)  In  case  of  blockade  it  may  be  that  si  serai  ears  of  one  line 
will  be  bunched;  upon  the  block  heing  lifted  such  cars  will  spread 
again  and  not  crowd  together  to  destination  For  the  observance 
of  this  rule  conductors  will  he  held  equally  responsible  with 
motormcn 

(f)    When  either  on  or  off  their  time  a  crew  will  not  switch  a 


car  back  or  turn  short  of  its  signed  destination  without  spcciiic 
authority  from  an  inspector  or  authorized  representative  of  the 
superintendent,  excepting  in  the  single  case  of  an  accident  occurring 
and  the  car  being  disabled  or  required,  under  these  rules  for  in- 
spection. 

47.  Conductors  and  motormcn  on  duty  are  not  allowed  to  sit 
down  while  the  car  is  in  motion  except  scats  3 re  provided  for  that 
particular  purpose  by  the  company,  and  then  only  on  specified 
sections  of  the  line  as  bulletined. 

(a)  Conductors  and  motormcn  on  duty  must  not  shout,  signal 
■  «r  telegraph  to  motormcn  or  conductors  on  passing  cars  or  on  the 
street  nor  carry  on  any  unnecessary  conversation  with  each  other 
or  any  other  person. 

(b)  The  reading  of  newspapers,  books  or  any  other  matter 
that  pertains  to  the  immediate  conduct  of  the  company's  business, 
while  on  duty,  is  prohibited. 

48.  No  one  but  the  duly  authorized  officers  of  the  company  will 
be  allowed  to  stand  on  the  front  platforms  of  passenger  cars  or 
ride  on  any  other  cars  run  over  these  lines.  Exception  can  be 
made  only  in  favor  of  policemen  on  duty  and  then  only  in  emerg- 
ency cases. 

49.  When  passengers  attempt  to  get  off  the  car  while  it  is  in 
motion  the  motorman  or  conductor  must  call  out  to  them,  "Wait 
till  the  car  stops."  When  passengers  are  alighting  and  a  car  is 
approaching  in  an  opposite  direction  notify  them  to  look  out  for 
the  car  on  the  other  track. 

50.  Employees  while  riding  free  must  not  occupy  seats  to  the 
exclusion  of  paying  passengers  or  hold  any  conversation  with 
motorman  or  conductor  of  the  car.  This  rule  applies  generally 
10  all  free  passengers. 

51.  When  cars  are  run  in  the  house  in  the  day  or  night  the  con- 
ductor will  sec  that  the  lights  are  turned  off  and  the  scats  in 
closed  cars  turned  up;  the  motorman  must  see  that  the  controller 
is  on  the  "off"  position,  the  brakes  are  set,  the  power  circuit  is 
broken  from  the  car  (by  removing  the  trolley  from  the  wire,  secur- 
ing the  shoe  up  from  the  rail,  throwing  off  the  main  motor  or 
overhead  switch)  and  the  power  handles  (also  air  when  used) 
are  deposited  with  the  proper  custodian  or  in  the  proper  place,  to- 
gether with  switch  iron  and  all  other  tools  or  implements  as  re- 
quired by  bulletin. 

52.  On  double  track  when  a  car  or  train  is  standing  still,  receiv- 
ing or  discharging  passengers,  any  car  or  train  approaching  in  the 
opposite  direction  must  make  a  full  stop  directly  opposite  the 
front  of  the  standing  car  or  tram ;  on  single  track  when  a  car  or 
train  is  approaching  a  car  or  train  standing  on  a  siding  the  motor- 
man  of  the  oncoming  car  or  train  will  have  has  car  or  train  under 
absolute  control  and  run  with  extreme  caution. 

53.  No  car  or  train  shall  under  any  circumstances  be  backed  up 

mora  than           feet  without  the  pole  (in  overhead  construction) 

lieing  changed,  and  then  only  with  the  conductor  on  the  last  or 
rear  platform  to  give  the  back  up  signal  when  the  way  is  clear 
and  to  protect  the  rear  against  accident. 

54.  The  motorman  must  bring  the  car  to  a  full  stop  at  steam 
railroad  crossings,  not  nearer  than  one  hundred  (too)  feet  to  the 
nearest  track.  He  will  not  proceed  until  the  conductor  has  gone 
ahead  to  the  track  to  be  crossed,  looked  both  way  and  from  that 
point  given  his  signal  by  hand,  flag  or  lantern  to  start.  The  motor- 
man  will  also  observe  the  utmost  watchfulness  for  approaching 
trains  and  should,  in  his  judgment,  danger  be  imminent  from  any 
source  he  will  refuse  to  start  until  the  crossing  is  clear  and  free 
from  all  danger.  When  the  conductor  has  gone  ahead  of  car  the 
motorman  before  starting  will  look  back  and  see  that  no  one  is 
about  to  get  on  or  off  the  car.  This  rule  can  only  be  abrogated  by 
bulletin  notice  covering  such  crossings  as  are  protected  by  gatemen 
or  flagmen  or  tower-switchmen  at  points  where  the  crossings  arc 
protected  by  interlocking  signals  and  derail  switches;  in  such  cases 
the  conductor  will  remain  on  the  car  or  train,  holding  the  trolley 
ripe  over  the  crossing. 

55.  The  motorman  must  bring  the  car  to  a  full  stop  at  all  trolley 
or  electric  road  crossings  and  junction  points,  and  must  not  pro- 
ceed until  he  receives  the  proper  signal  from  the  conductor.  (This 
rule  can  be  abrogated  only  as  the  preceding  and  only  at  similar 
points  )  The  conductor  must  not  give  the  signal  to  go  ahead  until 
a  full  stop  has  been  made.  Conductors  and  motormcn  will  be  held 
jointly  responsible  for  a  violation  of  this  rule. 

56.  If  for  any  cause  the  motorman  has  stopped  the  car  without 
a  signal  and  .1  passenger  should  want  to  get  on  or  off,  the  conductor 
will  give  the  signal  to  stop  the  same  as  if  the  car  were  in  motion. 
1  he  motorman  must  wait  for  the  conductor's  signal  before  starting 
the  car,  whether  lie  has  received  the  signal  to  stop  or  not. 

57.  Cars  must  not  pass  on  curves  unless  the  motormen  know 
there  is  ample  clearance. 

(a)    Speed  must  be  reduced  on  all  curves  and  switches;  on  pub- 
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lie  thoroughfares  the  speed  at  such  points  must  not  exceed  — — 
miles  per  hour. 

(b)  The  car  must  not  be  stopped  mi  a  curve  except  to  avoid 
accident. 

(c)  When  running  on  public  streets  the  conductor  on  any  trol- 
ley line  will  signal  the  motorman  to  go  ahead  if  he  has  the  trolley 
rope  in  his  hand  when  approaching  a  curve;  should  the  motorman 
(ail  to  receive  the  signal  he  will  signal  the  conductor,  and,  failing 
response,  should  stop  before  reaching  the  curve.  The  conductor 
niu»t  hold  the  trolley  rope  around  curves  and  under  special  over- 
head work. 

58.  Time  tables  of  the  different  lines  will  be  posted  at  

for  the  government  and  information  of  employees.  They  will  show 
tlie  assignment  of  crews  to  the  different  runs  and  the  starting  time 
irom  the  terminal  of  the  several  trips  of  each  run. 

(a)  Employees  will  receive  notice  of  temporary  changes  (or 
patches)  of  time  tables  by  the  posting  at  of  a  sign  read- 
ing "new  table"  or  "table  changed."  They  will  be  expected  to  keep 
themselves  posted  concerning  current  time  tables  and  all  changes 
thereof. 

(b)  New  time  tables  will  be  posted  not  later  than   o'clock 

p  m.  of  the  day  previous  to  their  becoming  effective.  Temporary 
changes  (or  patches)  of  time  tables  on  account  of  weather  or 
other  variable  conditions  are  likely  to  occur  at  any  time 

59.  There  shall  be  a  seniority  list  at  each  depot  which  shall 
•bow  the  names  of  all  conductors  and  motormen  in  consecutive 
order  according  to  the  date  of  their  assignment  to  that  depot,  ex- 
cepting that  for  purpose*,  of  discipline  a  man  shall  have  lost  any 
numbers  in  his  chronological  standing.  When  vacancies  occur 
conductor*  and  motormen,  each  on  their  own  list,  will  be  advanced 
in  seniority  in  accordance  with  their  then  standing  on  the  list. 

(a)  When  changes  are  necessary  in  the  assignment  of  crews 
and  runs  on  time  tables  (old  or  new  I  they  will  be  made  according 
la  the  seniority  listing  of  the  men,  to  take  effect  as  far  as  possible 
nn  Mondays  only. 

60.  Compensation  will  be  a  certain  rate  per  hour  or  per  tup, 
according  to  the  line  where  employed :  the  rate  will  be  the  same  for 
conductor*  and  motormen. 

(a)  In  assigning  men  for  duly  on  regular  runs  or  week-day 
time  table*  it  shall  be  done  in  accordance  with  the  seniority  list  anil 
the  run*  given  away  in  the  following  manner: 

1—  Full  pay  stright  runs  (early  and  late  and  night  cars  in 
sequence ). 

2—  Full  pay  swing  runs  (early  and  late  in  sequence). 
.(—Straight  trippers  (early  and  late  in  sequence  according  to  pay  ). 
4— Swing  trippers  (early  and  late  in  sequence  according  to  pay) 
6t.    All  conductors  and  motormen  shall  be  considered  a*  either 

regular  or  extra  men;  regular  men  arc  those  that  have  regular  runs 
on  the  week-day  tables ;  extra  men  are  those  that  are  not  assigned 
to  regular  runs  on  the  week-day  tables.  When  first  appointed  con- 
ductors and  motormen  wilt  serve  as  extras,  working  up  gradually 
to  regular  runs. 

62.  There  shall  be  at  each  depot  a  daily  working  list  which  shall 
■how  the  names  of  all  extra  men  in  the  order  in  which  they  stand 
for  work  on  the  following  day*. 

(a)  The  daily  working  list  shall  be  a  revolving  list;  that  i*. 
when  first  for  work  is  assigned  for  work  hi*  name  (provided  his 
work  for  that  day  shall  have  amounted  in  value  to  at  least  $ — — ) 
shall  be  dropped  to  the  bottom  of  the  working  list  and  work  shall 
rot  fall  to  him  again  until  every  man  whose  name  followed  his  on 
theworking  list  of  that  day  shall  have  been  excused,  jumped,  sus- 
pended, discharged  or  put  to  work. 

6.1.  There  shall  be  a  daily  excused  list  at  each  depot  which 
shall  show  the  name  of  all  men.  regular  and  extra,  who  have  been 
excused,  suspended  or  discharged,  and  the  names  of  those  who 
will  fill  their  places  for  the  day 

(a)  When  an  extra  man  is  excused  for  but  one  day  his  name 
shall  be  dropped  to  the  bottom  of  the  working  list  for  that  day. 
irrespective  of  whether  work  would  have  fallen  to  him  or  not. 

(b)  No  conductor  or  motorman  will  be  excused  from  duty 
until  he  sees  his  name  posted  on  the  excused  list,  except  in  case 
of  sickness,  when  his  written  statement  of  the  fact  must  be  sent 
to  the  agent  to  whom  he  reports  at  the  depot  by  at  least  such  time 
ar  he  would  personally  report  for  duty  were  he  going  to  work: 
nn  telegraph  or  telephone  message  will  be  accepted. 

(c)  It  shall  be  understood  that  conductors  and  motormen 
excused  on  account  of  sickness  and  so  marked  on  the  excused 
sheet  arc  off  for  an  indefinite  time,  which  shall  be  not  le*s  than  two 
days  nor  more  than  thirty  days.  At  the  end  of  thirty  days,  unless 
the  sick  leave  shall  have  been  extended  upon  proper  application,  the 
absentee  may  be  dropped  for  non-attendance 

(d)  When  an  extra  or  regular  man  who  has  been  marked  off 
sick  desires  to  return  to  work  he  must  report  to  the  designated 
agent  before  o'clock  p.  m.  of  the  day  previous  to  the  one  on 


which  he  wishes  to  return  to  work  so  he  may  be  marked  up  for 
work  the  next  day. 

(e)  Any  conductor  or  motorman  absenting  himself  for  ten  days 
o>-  more  without  having  been  excused,  and  without  being  heard 
fiom,  shall,  in  the  discretion  of  the  superintendent,  have  his  name 
dropped  from  the  seniority  list  and  be  discharged  for  non-attend- 
ance. Should  he  return  within  ten  days  he  shall  give  satisfactory 
explanation  of  his  absence  to  the  superintendent  before  resuming 
work. 

64.    The  working  and  excused  lists  shall  be  posted  at  each  depot 
daily  not  later  than  o'clock  p.  in. 

(a)  The  names  of  conductors  and  motormen  not  shown  on  the 
t.mc  tables  a*  in  charge  of  regular  runs  will  be  shown  on  the 
excused  list  or  the  working  list. 

(b)  Unless  otherwise  marked  on  the  excused  list  or  the  work- 
ing list,  extras  must  be  in  attendance  at  the  depot  at  least   

n.inutes  before  starting  time  of  the  first  car  out  in  the  morning 
and  fie  prompt  in  attendance  on  all  changes  during  the  day  there- 
after until  assigned  for  work. 

(15.  Regular  men  shall  be  assigned,  in  so  far  as  possible,  on  Sun- 
day, holiday  or  special  day  time  tables  according  to  the  seniority 
list;  extra  men  shall  be  assigned  on  such  tables  after  the  last 
regular  man  desiring  it  has  been  assigned,  according  to  their  stand- 
ing on  the  daily  working  list— that  is,  the  extra  standing  first  for 
work  on  Sunday  morning,  for  instance,  shall  be  given  the  first  run 
following  the  regular  men,  ami  so  on  An  exception  may  be  made 
to  this  when  necessary  to  insure  to  certain  men  their  proper 
amount  of  re*t  between  the  time  of  their  week-day  and  Sunday 
assignment. 

66.  Conductors  and  motormen  having  regular  run*  must  report 

verbally  to  the  designated  agent  not  less  than  minute*  nor 

more  than  minutes  before  their  starting  time  from  the  depot. 

It  he  is  not  at  his  pot)  they  will  await  his  return  and  then  report. 

(a)  When  a  crew  i<  to  relieve  another  crew  at  a  distant  point 
from  the  depot  the  conductor  and  motorman  must  report  to  the 

above  designated  agent  not  le-s  than    minutes  nor  more 

than          minutes  plus  the  running  time  before  the  starting  time 

from  the  point  of  relief. 

(b)  No  compensation  will  be  allowed  for  reporting  as  re- 
quired in  the  above  rules. 

(c)  The  above  rules  apply  as  well  to  the  latter  part  of  swing 
n  ns. 

(d)  Extras  when  assigned  temporarily  for  regular  runs  are 
subject  to  the  above  rules. 

67.  A  conductor  or  motorman  shall  be  considered  to  have  been 
•  jumped"  when  he  ha*  been  superseded  for  work  by  another  for  the 
it .-Mowing  reasons: 

1—  Failure  to  report  to  the  designated  agent  in  accordance  with 
the  requirements  of  rules  63  to  66  inclusive. 

2—  Failure  of  conductor  or  motorman  to  be  on  his  car  at  the 
starting  time,  even  though  he  had  reported  to  the  proper  agent 
at  the  proper  time.  This  is  applicable  to  all  trips,  unless  the  con- 
ductor has  been  excused  by  the  same  agent  or  authority. 

3 —  Failure  of  extra  men  to  report  in  accordance  with  the  rules 
governing  regular  men  when  they  arc  assigned  for  regular  runs 

4—  Failure  of  extra  men  to  respond  to  call  for  work  during 
changes. 

5—  Failure  to  respond  to  call  for  work  or  to  report  at  the  expira- 
tion of  time  for  which  they  have  been  excused  or  at  time  marked 
or  the  working  list. 

(a)  When  necessary  to  assign  conductors  and  motormen  from 
one  depot  for  temporary  service  at  another  depot,  their  names  shall 
be  shown  on  the  working  or  excused  list  at  their  own  depot  wilb 
the  time  they  are  expected  to  report  at  the  depot  where  they  are  to 
work;  and  failure  to  so  report  in  accordance  with  these  rules 
will  result  in  being  jumped. 

(b)  In  case  of  delay  from  blockade,  especially  at  hours  of  the 
day  when  headway  is  long,  should  it  be  clearly  proven  that  a  con- 
ductor or  motorman  was  prevented  by  such  blockade  from  reach- 
ing his  depot  previous  to  his  reporting  tjme,  and  providing  there 
was  no  other  way  for  him  to  reach  the  depot,  the  jump  shall  not 
be  counted. 

(c)  In  the  matter  of  discipline  for  being  jumped,  regular  and 
extra  men  shall  be  upon  the  same  footing  and  so  far  as  possible  they 
shall  be  treated  alike.  An  accurate  record  of  each  and  every  jump 
will  be  kept. 

(d>    Penalties  f,,r  jumps  shall  be  as  follows: 


68.    Bell  signal  rules: 
Conductors  to  motormen-— 
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CONDUCTORS  MUST  KEEP  THEIR  HANDS  OFF  THE 
BELL  SIGNAL  CORD  OR  ROPE  EXCEPT  WHEN  IN  THE 
IMMEDIATE  ACT  OF  TRANSMITTING  A  SIGNAL. 


One  signal,  car  standing  at  transfer  point,  motorman  will  then 
signal  the  number  of  passengers  boarding  the  car  by  the  front 
platform. 

Two  signals,  car  standing,  go  ahead — all  clear. 

Three  signals,  car  standing,  back  the  car  slowly— all  clear. 

One  signal,  car  in  motion,  stop  at  the  next  street,  station  or 
other  designated  point. 

Two  signals,  car  in  motion,  conductor  has  hold  of  trolley  rope 
and  is  on  the  rear  platform  ready  to  take  the  curve ;  or,  on  answer 
to  the  motorman's  signal  of  a  possible  obstruction  standing  or 
moving  alongside  the  track  near  the  car,  that  the  car  can  pass 
slowly. 

Three  signals,  car  in 


gency. 

Four  signals,  car  in  motion,  passengers  to  be  transferred  to  the 
intersecting  line — motorman  will  so  signal. 

Conductors  will  be  careful  to  give  each  signal  clearly  and  dis- 
tinctly. 

Motormcn  to  conductors— 

Motorman  must  not  assume  any  signal  is  INTENDED— they 
must  require  a  clear  and  distinct  stroke  of  the  bell  for  each. 

One  signal,  car  standing,  one  passenger  has  boarded  car  by  front 
platform  this  is  to  be  repeated  after  the  conductor's  signal  for  the 
information  as  often  as  necessary  (0  cover  the  case. 

Two  signals,  ear  standing,  conductor  will  reverse  switch  over 
which  car  has  just  passed. 

Three  signals,  car  standing,  car  must  be  backed.   Is  all  clear? 

Four  signals,  car  standing,  conductor  is  needed  forward. 

One  signal,  car  in  motion,  approaching  a  curve,  conductor  will 
hold  rope;  or,  on  approaching  a  possible  obstruction  standing  or 
moving  alongside  the  track  near  the  car.  on  receiving  this  con- 
ductor will  promptly  respond  after  taking  proper  action,  as  above. 

Two  signals,  car  in  motion,  conductor  will  immediately  set  the 
rear  brake  and  stop  the  car. 

A  succession  of  quick  signals  is  notice  to  conductor  that  trolley 
has  left  the  wire. 

(a)  Air,  gong  or  whistle  signals- 
One  signal,   

Two  signals,  to  be  sounded  on  approaching  a  cross  street  or  any 
danger  or  to  give  notice  of  approach. 

Three  signals,  another  car  is  following  on  the  same  time  and 
rights,  a  headway  behind  ON  SINGLE  TRACK  LINES  THIS 
SIGNAL  MUST  BE  REPEATED  IN  ACKNOWLEDGMENT 
BY  THE  MOTORMAN  OF  THE  CAR  OR  TRAIN  PASSED 

Four  signals,  approaching  an  intersecting  line  is  notice  to  the 
crew  of  the  car  on  that  line  that  passengers  arc  to  be  transferred  to 


(b)  Classification  signals— 

These  are  conveyed  to  all  concerned  by  a  lamp  or  flag  on  the 
forward  end  of  the  car,  carried  in  the  bracket  provided  f<ir  the 
purpose.  Their  significance  is  as  follows:  WHITE  light  or  flag 
signifies  the  car  or  train  is  an  extra  and  running  on  no  scheduled 
time 

GREEN  light  signifies  another  car  or  train  is  following  a  space 
distance  behind  and  running  on  the  same  time  and  rights  Motor- 
man  on  any  car  carrying  this  signal  must  notify  the  motorman  on 
each  car  passed  (on  single  track  lines!  by  the  signal  (Rule  "4a),  as 
provided,  and  the  motorman  so  notified  will  repeat  the  signal  in 
acknowledgment ;  in  case  a  reply  is  not  promptly  made  the  motor- 
man  giving  the  signal  will  stop  and  verlially  notify  the  other,  re- 
porting the  Occurrence  to  tnc  superintendent  on  reaching  the 
end  of  the  run. 

(c)  Color  signal  rules — > 

RED  invariably  signifies  danger,  and  a  red  flag  by  day  or  a  red 
light  at  night  is  the  order  to  stop.  Under  NO  circumstances  will 
such  a  signal  be  passed  without  a  full  stop  having  been  made 
within  not  loss  than  ten  nor  iwrc  th.m  one  hundred  feet  BEFORE 
the  signal  is  reached,  and  the  conductor  miw  make  certain  that  any 
further  order  or  instructions  intended  are  received  and  thoroughly 
understood  before  he  gives  the  signal  to  start. 

GREEN  signifies  the  necessity  for  caution,  and  a  green  flag  by 
day  or  a  green  light  at  night  is  the  otder  to  proceed  with  the  car 
or  train  under  absolute  control. 

WHITE,  when  used  for  signaling,  indicates  safety;  but  tlie 
swinging  of  a  while  lantern  at  night  over  or  alongside  the  track 
is  a  signal  to  stop.  A  white  lantern  is  al«o  used  at  night  hung 
or  the  gates  protecting  a  railroad  crossing  to  indicate  the  position 
of  the  gale 

(d)  Fixed  MgMl  rules  — 


SIGN  signals,  such  as  "stop," 
placed  at  points  requiring  special  protection;  special  instructions 
will  be  issued  covering  their  position  and  use. 

SEMAPHORE  signals,  as  shown  in  Fig*.  I  and  2,  are  of  two 
classes,  "HOME"  and  "DISTANT." 

The  home  signal  is  supplied  with  a  red  lens,  B,  and  the  blade,  A, 
if  the  signal  is  painted  red  and  is  square-ended,  as  shown  by  the 
full  lines  in  the  illustration.  When  in  the  position  shown  in  Fig. 
I  this  signal  will  show  a  red  light  at  night  and  the  signal  in  this 
position  is  an  absolute  order  to  stop  (sec  Section  C  above).  Such 

stop  must  be  made  not  less  than 
■o  ft.  nor  more  than  loo  ft.  dis- 
tant from  and  BEFORE  reach- 
ing the  signal,  and  the  car  or 
train  must  not  proceed,  when  so 
stopped,  until  the  signal  is 
'cleared."  The  clear  or  safety 
position  of  the  home  signal  is 
shown  in  Fig.  2  by  the  blade 


FIGS.  I  AND  2  -  SEMAPHORE 
SIGNALS 


which  will  show  white  light  at 
night,  and  when  in  this  position 
gncs  permission  to  the  car  or 
train  to  proceed. 

The  distant  signal  is  supplied 
with  a  green  lens,  B.  and  blade, 
A.  is  painted  green  and  is  "fish- 
tailed."  as  shown  by  the  dotted 
lines  on  Figs,  i  and  2.  When 
in  position  shown  on  Fig.  I  this 
signal  will  show  a  green  light 
at  night  and  the  signal  in  this 
position  is  an  order  to  proceed 
only  with  the  car  or  train  under 
pcriect  control,  this  order  to  re- 
main in  force  until  the  next  sig- 
nal is  reached  or  the  point  or  obstruction  to  be  protected  by  slow 
speed  has  been  passed.  The  clear  or  safety  position  ol  the  distant 
signal  is  shown  in  Fig  2  by  the  blade  being  in  an  inclined  posi- 
tion, which  will  show  a  white  light  at  night,  and  when  in  this 
position  gives  permission  to  the  car  or  train  to  proceed  without 
slackening  speed. 

When  two  or  more  semaphore  signals  of  the  same  class  are 
h  eated  on  the  same  post  the  top  blade  (and  light)  governs  the 
right-hand  track  or  route;  the  next  lower  signal  governs  the  next 
track  or  route  to  the  left  of  the  first,  etc 

A  SIGNAL  IMPERFECTLY  DISPLAYED  OR  THE  AB- 
SENCE OF  A  SIGNAL  AT  A  PLACE  WHERE  A  SIGNAL  IS 
USUALLY  DISPLAYED  must  be  regarded  as  a  danger  signal 
and  the  fact  reported  at  the  first  opportunity  to  an  inspector  or  the 
superintendent. 

SPECIAL  INSTRUCTION'S  FOR  CONDUCTORS 
(ic).    Conductors  must  be  civil  and  attentive  to  all  passenger*, 
especially  ladies,  children  and  elderly  persons.    They  will  endeavor 
to  provide  seats  for  all,  when  necessary  requesting  passengers  to 
si:  closer  together. 

(a)  Conductors  must  announce  distinctly  the  names  of  streets 
and  stations,  in  each  case  calling  the  following  street  or  station 
immediately  on  leaving  or  passing  any  street  or  station.  They  will 
also  announce  the  approach  to  any  point  of  considerable  travel 
and  at  transfer  stations  or  points  will  announce  the  lines  to  which 
transfer  is  made  and  their  destinations. 

(b)  Conductors  must  keep  the  rear  platform,  doorway  and 
brake  free  from  obstruction  as  far  as  possible  and  not  allow  passen- 
gers |o  Mand  in  front  of  the  controller  box  When  the  platform 
becomes  crowded  they  will  request  passengers  standing  there  to 
step  inside  the  ear. 

(c)  On  closed  cars  when  passengers  crowd  inside  the  rear  d<H>r 
the  conductor  must  request  them  to  move  forward  and  make  room 
for  others.    Under  no  circumstances  will  conductors  allow  pas 
sengers  to  ride  on  the  bumpers,  roof  or  side  step  (especially  when 
crossing  a  hridge)  except  —————— 

(A)  Conductors  must  sec  that  passengers  do  not  place  their 
feet  upon  the  seats. 

(e)  Conductor!  must  give  particular  attention  to  the  ventilation 
of  closed  cars  No  set  rules  can  be  issued  to  cover;  good  judg- 
ment must  be  employed  to  secure  the  comfort  of  passengers. 

(i)  Conductors  will  be  governed  in  the  handling  of  heaters  in 
the  cars  by  the  instructions  as  bulletined. 

(g)    Smoking  will  be  permitted  

70  Conductors  must  never  under  ANY  circumstances  operate 
the  controlling  mechanism  of  the  car  or  train  ;  should  the  con- 
troller on  the  head  end  of  the  car  or  motor  car  prove  defective  and 
inoperative  the  conductor  will  take  position  at  the  head  end  of  the 
ear  or  train  and  transmit  signals  to  the  i 
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ran  the  car  or  motor  car  from  the  rear  end  of  the  car  or  from  the 
rear  end  of  the  forward  motor  car  of  the  train.  In  this  event  only 
half  speed  »hall  be  used  in  »uch  movement  and  the  conductor 
have  protected  the  rear  end  of  his  car  or  train  from  any  following 
ear  or  train  as  per  detailed  bulletin  instructions  While  in  this 
position  the  motorman  will  look  out  for  any  passengers  desiring  to 
have  the  car.  Should  the  motorman  become  incapacitated  the 
conductor  will  at  once  stop  the  car  or  train  and  protect  it. 

(a)  On  double-track  lines  the  in-track  gates  front  and  rear  tnust 
be  kept  closed  and  the  in-track  side  steps  securely  fastened  up. 
Should  such  appliances  become  out  of  order  on  the  road  the  con- 
ductor will  be  particular  to  guard  against  accidents  occurring  there- 
from and  will  turn  the  car  m  upon  reaching  the  end  of  trip  or 
depot. 

(b)  When  possible  10  avoid  it  conductors  must  not  give  the 
go-ahead  signal  from  any  point  other  than  the  rear  platform  of  the 
car  or  forward  car  of  the  train,  and  then  only  after  being  careful 
to  see  that  all  is  safe. 

<c)  The  conductor  shall  never  leave  the  car  for  any  purpose 
while  on  the  road  without  first  notifying  the  motorman,  who  will 
then  be  in  responsible  charge  of  car  and  passengers. 

(d)  In  case  of  thunder  storms  the  conductor  will  turn  on  the 
light  circuit  and  keep  lights  burning  until  all  signs  of  lightning 
are  past :  in  case  any  considerable  stop  is  made  the  conductor  will 
remove  the  trolley  wheel  from  the  wire  until  ready  to  proceed. 

it)  When  another  equipped  car  is  being  towed  its  pole  must 
K-  drawn  down  and  tied  to  the  dash  rail. 

(O  When  two  cars  are  coupled  for  running  or  a  trailer  is  used 
the  signal  for  starting  must  he  given  by  the  conductor  on  the  reir 
car  first,  after  each  stop,  and  promptly  repeated  hy  the  conductor 
on  the  forward  car.  each  conductor  being  careful  to  know  that  pas- 
sengers are  safely  on  or  off  his  car.  Should  the  two  cars  be  under 
the  charge  of  a  single  conductor  he  must  not  give  the  starting  signal 
unless  standing  on  one  of  the  platforms  between  the  cars,  and  then 
only  after  satisfying  himself  that  all  is  safe. 

(g)  Except  in  case  of  absolute  necessity  to  avert  accident,  the 
conductor  must  never  remove  the  trolley  from  the  wire  until  after 
the  power  has  been  shut  off  and  the  car  stopped. 

(h)  When  not  other  wise  engaged  the  conductor  must  be  on  the 
rear  platform  of  the  car.  or  if  a  trailer  is  used  on  the  front  platform 
of  the  trailer  on  the  lookout  for  passengers  who  wish  to  board  or 
leave  the  ear:  while  on  the  stand  the  conductor  must  be  near  the 
rtar  platform  of  the  car  or  train  to  solicit  passenger*  and  give  in- 
formation: when  on  a  grade  the  conductor  must  be  on  the  rear 
platform  of  the  car  or  the  front  platform  of  the  trailer  used,  ready 
to  apply  the  brake  if  necessary:  when  passing  any  transfer  point 
the  conductor  as  well  as  the  motorman  must  be  on  the  lookout  for 
the  transfer  signal  from  an  approaching  car  on  the  other  line,  in 
order  that  passengers  may  make  the  transfer  without  undue  delay. 

(i)  The  conductor  will  see  that  the  light  circuit  of  the  car  is  in 
c<-od  order  before  leaving  the  depot  and  will  turn  the  lights  on  and 
off  as  needed :  in  case  other  than  electric  lights  are  used  he  will  be 
sure  to  see  that  they  are  always  ready  for  use  and  light  them  when 
necessary,  hut  will  not  fill  kerosene  lamps.  He  mu<t.  with  the 
motor-man.  make  sure  the  headlight  is  burning  brightly  on  the 
head  end  of  the  car  after  nightfall, 

( j>  Where  tail  lamps  are  used  the  conductor  must  see  that  they 
are  in  nrrmer  condition  for  use  and  at  sunset  he  will  see  that  they 
are  lighted  and  kept  burning  on  their  proper  position  of  the  car. 

71.  Conductors  must  not  take  charge  of  or  become  responsible 
for  any  article  not  paving  transportation  charges  as  per  freight 
t.-riff  posted,  except  only  articles  used  in  the  company's  service  and 
placed  on  their  car  by  an  authorized  employee  of  the  company. 

fa)  Conductors  must  promptly  mm  in  to  the  authorized  re- 
ceivers of  such  property  all  articles  found  in  their  car  or  on  the 
company's  property,  noting  on  a  tag  attached  to  each  article  their 
mime.  trio.  date,  time  and  place  of  finding 

fb)  Conductors  will  prohibit  all  begging,  peddling  or  vending 
on  their  car  or  train  except  hy  the  agents  of  the  company  ail- 
thorired  hy  this  company  to  so  sell :  in  no  case,  however,  should  any 
attempt  be  made  to  remove  such  vendor,  etc .  from  the  car  while 
it  is  in  motion,  and  no  threat  or  intimidation  should  be  used  to  such 
rersons. 

72.  A  day  card  or  train  card  will  be  furnished  the  conductor 
upon  renorting  for  work  by  the  agent  to  whom  he  reports,  such 
card  calling  for  information  which  must  be  filled  out  in  detail  and 
in  accordance  with  bulletined  instructions  for  each  half-trip.  Con- 
ductors will  make  up  this  card  at  the  end  of  every  half-trip  and 
will  be  held  strictly  responsible  for  the  accuracy  of  each  and  every 
statement  made  thereon.  On  the  back  of  this  card  Conductor  will 
ncte  any  occurrence  on  each  trip  of  which  memorandum  should  be 
made:  such  card  shall  be  turned  in  with  the  transfers  and  money 
collected  to  the  receiver  of  moneys  at  the  end  of  each  day's  work 
Oi  at  the  end  of  any  number  of  consecutive  trips 

(a)    Conductors  will  receive  transfer  pads  and  a  punch  from 


 before  starting  work  each  day  or  swing  and  will  return 

the  unused  transfers  with  the  punch  to  after  each  swing 

or  day's  work;  when  making  such  return  they  will  be  given  a 
properly  numbered  check  which  will  serve  as  a  receipt  for  the 
punch. 

(b)  Each  conductor  must  provide  himself  with  $  in  change 

before  going  on  duty. 

(c)  Before  taking  car  out  of  house  or  from  terminal  when 
beginning  work,  conductor  must  see  and  know  that  the  register 
is  securely  bolted  and  locked  to  the  register  block:  for  the  condi- 
tion of  the  register  the  conductor  will  be  held  strictly  responsible. 

(d)  The  conductor  will  see  that  the  register  is  set  in  the 
proper  direction  in  which  he  is  about  to  move  and  will  turn  the 
direction  only  as  instructed  by  bulletin  notice. 

(e)  The  conductor  must  promptly  collect  and  register  the  fare 
of  each  passenger  on  the  car.  if  possible  within  a  block  after  board- 
ing it.  except  at  such  points  where  an  agent  of  the  company  shall 
have  made  the  collection -as  shown  in  bulctined  orders— and  ex- 
cepting in  such  cases  as  scheduled  herewith  where  the  passengers 
are  entitled  to  free  transportation: 


ft)  Conductors  must  not  collect  fares  when  approaching  rail- 
road crossings,  transfer  points,  curves  or  switches. 

fg)  After  making  collection  of  fares  conductor  chall  count  the 
number  of  passengers  on  the  car  or  cars  and  know  that,  excepting 
for  the  free,  collection  has  been  made  from  each  and  registration 
prnperlv  made.  Fares  mu«t  be  registered  singly  as  collected  and 
not  in  hunches.  When  compelled  to  make  change  he  will  face  the 
tear  of  the  car.  or.  if  on  a  trailer  and  working  the  train  alone, 
face  forward. 

(h)  Tf.  after  his  fare  has  been  collected  and  registered,  the  pas- 
senger discovers  he  is  on  the  wrong  car.  the  conductor  will  exercise 
lvs  judgment  as  to  the  return  of  the  fare:  if  refunded,  the  con- 
ductor mmf  not  fail  to  ring  up  each  other  fare  collected  thereafter, 
hut  will  make  a  note  of  the  occurrence  on  the  hack  of  his  day  card 
and  deduct  the  amount  from  the  amount  thereof  called  for  to  be 
turned  in  to  the  company's  receiver.  Also,  when  a  conductor 
registers  more  fares  than  he  collects  such  mistake  can  be  corrected 
r.nlv  by  renorting  it  to  the  office. 

(0  When  passengers  are  transferred  from  one  car  to  another 
lit  any  place  other  than  a  regular  transfer  point  the  number  of 
persons  transferred,  cause  of  such  transfer  and  number  of  each  car 
Will  he  noted  on  thr  hark  of  each  dav  card  and  signed  by  each  con- 
ductor cngierd  in  the  transaction  :  such  persons  will  be  registered 
on  the  car  they  board,  but  no  further  fares  will  he  collected  from 
them.  If  an  inspector  be  present  his  sienalure  mu^t  be  secured  on 
each  dav  card  as  anthoriring  the  transfer  The  conductor  must 
remain  in  charge  of  the  disabled  car  until  relieved. 

ft)  Should  a  conductor  for  any  reason  change  his  car  after 
O'tnmencing  his  day's  work  be  mn<t  not  only  note  the  number  of 
the  new  car  on  the  face  of  his  dav  card  oprosite  the  half-trip  on 
which  the  change  occurred,  hut  as  well  note  on  the  hark  of  the  card 
the  reason  for  the  change  and  anv  damaged  or  filthy  condition 
In  which  the  new  car  or  its  ci'iipment  may  he  found. 

7\.  When  anv  conductor  has  any  personal  knowledge  of  an 
accident  occuring  in  which  any  property  mav  be  damaged  or  anv 
person  or  animal  is  likelv  to  or  mav  have  been  iniured  he  will 
make  prompt  report  of  all  the  facts  in  the  case  to  his  dennt  im- 
mediately unon  arrival  at  that  noint.  and  as  «oon  as  nossihle  fill  out 
in  exact  and  full  detail  a  hlank  form  nrovided  for  bis  use  in  such 
cases  headed  Conductor's  Accident  Report."  If  the  conductor  was 
a  passenger  on  a  car  involved  in  the  accident  or  a  nearbv  eyewitness 
of  the  occurrence  or  reaches  the  spot  in  time  to  do  so.  he  will 
rtnder  every  possihle  assistance  to  the  conductor  of  the  car  and 
secure  the  names  of  as  manv  witnesses  not  on  the  car  as  he  can.  If 
in  charge  of  a  car  involved  in  any  disturbance  or  accident  he  will 
secure  the  names  and  addresses  of  all  possible  witnesses,  whether 
they  actually  saw  the  occurrence  or  not  j  in  any  event  securing  the 
name  and  address  of  every  lady  on  the  car.  It  is  much  preferred  to 
have  a  witness  write  his  own  name  and  address  if  he  can  be  induced 
to  do  so,  Soon  as  the  accident  renort  is  filled  out  it  must  be  de- 
livered, with  Ihe  name  slins  of  witnesses,  as  promptly  as  possible 
to  the  anlhorired  representative  of  the  superintendent. 

fa>  In  case  of  serious  accident  the  conductor  or.  if  he  so  dele- 
i'9te.  the  motorman  must  immediately  report  the  case  bv  nearest 
ulcnhone  or  telegraph  to  the  nearest  operating  deoot  desoatchcr 
oi  division  point,  stating  briefly  the  nature  and  probable  extent  of 
the  trouble,  so  that  adequate  assistance  can  be  sent. 

fbl  The  conductor  must  never  eject  a  person  from  the  car  for 
disorderly  conduct  or  non-payment  of  fare  unless  they  get  the 
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1'i.mes  and  addresses  of  witnesses.  They  will  use  no 
than  is  necessary  in  making  the  ejectment,  first  bringing  the  car 
to  a  full  stop  at  a  traveled  road,  street  or  highway,  a  regular  stop- 
ping point  for  passengers  or  a  nation. 

(c)  Fur  each  light  of  glass  maliciously  or  wantonly  broken  by 
a  passenger  or  bystander  the  conductor  will  collect  from  the 
offender  the  sum  of  $—  and  turn  in  such  collection  with  his  fare 
returns  for  the  day  or  swing;  a  note  must  be  made  on  the  back 
ot  the  day  card  IO  cover  the  occurrence  and  refer  to  the  remittance. 
SPECIAL  KU1.ES  EOR  MOTORMEN 

74.  While  the  car  or  train  is  in  motion  responsibility  for  safe 
running  and  its  safe  handling  lies  with  the  motorman ;  he  must 
never  attempt  at  such  time  to  do  anything  but  handle  the  con- 
trolling mechanism  and  watch  the  road  ahead,  being 
give  warning  of  his  approach  to  danger  points  or  on  the 

°f(a)n8Undcr  NO  circumstances  will  any  motorman  permit  an- 
other motorman  or  any  person,  other  than  a  student  placed  by 
proper  authority  with  him  for  instruction,  to  run  the  car  or  train 
of  which  he  is  in  charge  while  he  is  on  duty. 

(b)  Upon  leaving  the  operating  position,  box  or  platform  for 
any  reason  whatsoever  when  the  train  or  car  is  standing,  the 
motorman  must  remove  and  carry  with  him  the  controller  and 
reverse  handles  (together  with  the  power  brake  handle  where 
power  brake  is  used),  and  must  in  all  cases  have  shut  off  the  cur- 
rent through  the  controller,  broken  the  circuit  through  the  car 
(by  throwing  the  overhead  circuit  breaker,  main  motor  or  cut-out 
switch)  and  fully  set  the  brake. 

(C)  Under  no  circumstances  and  for  no  cause  whatsoever  shall 
the  motorman  leave  the  operating  position,  box  or  platform  of  any 
motor  while  the  car  or  train  is  in  motion,  except  in  the  single  case 
that  an  accident  endangering  himself  is  imminent  and  he  shall 
have  done  all  he  can  to  stop  and  reduce  to  a  minimum  the  im- 
pending damage  to  person  or  property. 

75.  Motormen  arc  expected  to  become  familiar  with  the  elec- 
trical and  mechanical  construction  of  the  cars  in  order  to  be  able 
(0  meet  emergencies  arising  on  the  road,  they  will  be  held  directly 
responsible  for  the  condition  of  that  equipment. 

(a)  They  must  make  it  their  special  business  to  carefully 
examine  alt  parts  of  the  car  before  leaving  the  barn,  depot  or 
terminal  or  taking  charge  of  the  car  to  sec  that  all  safety  devices, 
signal  gong,  foot  gong,  air  whistle,  lender,  controller  reverse,  sand 
boxes,  etc.,  are  in  place  and  in  good  and  fully  operative  condition, 
headlight  glass  and  reflector  clean  and  after  sunset  the  light  on 
the  forward  end  of  the  car  or  train  is  burning  properly  and 
brightly.  ... 

(b)  They  will  see  that  all  tools  required  to  be  carried  are  on  the 
car  or  motor;  where  fuses  arc  used  they  will  be  sure  to  have  a 
sufficient  supply  of  the  proper  design  and  amperage  and  shall  never 
use  heavy  wire  or  any  substitute  therefor  for  a  fuse,  They  must 
have  at  all  limes  an  ample  supply  of  sand  to  cover  any  possible  de- 
mand. , 

(c)  Motormen  must  apply  to  the  shop  foreman  in  charge  of 
cars  for  any  specific  information  regarding  operation  which  they  do 
not  thoroughly  understand  or  regarding  any  part  or  parts  of  ma- 
chinery or  electrical  apparatus  or  wiring  which  is  liable  to  get  out 
o!  order  on  the  road  or  during  service. 

(d)  They  will  never  attempt  to  do  any  work  on  motors  unless 
the  circuit  through  the  car  has  previously  been  broken  by  throwing 
the  main  motor  switch,  the  overhead  circuit  breaker  or  withdrawing 
the  trolley  from  the  wire;  they  will  never  do  such  work  with  any 
loose  metal  article  in  an  upper  pocket,  which  is  liable  to  fall  out  and 
cause  ultimate  if  not  immediate  damage. 

(e)  They  will  examine  motor  and  journal  bearings  as  often  as 
may  be  possible,  and  if  too  warm  the  fact  must  be  promptly  re- 
ported; the  armature,  field  coils,  diverter  coils  and  commutator 
Should  never  get  so  hot  that  it  is  impossible  to  hold  the  hand  on 
them.  Motormen  must  never  try  to  run  a  motor  that  is  seriously 
cut  of  order,  but  shall  promptly  cut  out  the  motor  at  fault. 

76  When  current  is  cut  off  between  the  power  house  and  the 
motors  the  motorman  shall  throw  tin  controller  handle  to  the  "Off" 
position  and  come  to  a  stop  to  ascertain  the  cause;  if  in  the  day 
lilM  he  will  turn  on  the  light  circuit  to  determine  if  the  power  is 
on  the  line.  If  the  rail  be  dead  or  dirty  and  power  is  on  the  line, 
cennection  must  be  established  with  the  nearest  live  rail  and  the 
wheel  by  the  conductor,  contact  being  broken  with  the  wheel  first 
to  avoid  a  shock.  Both  controllers  should  be  tried:  if  one  works 
the  trouble  is  in  the  other :  if  neither  works,  with  power  on  the 
line,  a  fuse  has  probably  beetl  blown  In  that  event  the  conductor 
will  remove  the  trolley  from  the  wire  or  the  motorman  will  break 
the  circuit  through  the  car  liefore  anything  else  is  Amt.  ind  then  if 
on  examinaliriti  a  new  fuse  is  found  to  be  necessary  the  motorman 
will  remove  and  retain  to  be  turned  in  the  stubs  or  ends  of  the 
former  fu«f  nnd.  after  placing  the  new  fuse  in  position,  set  up  the 


screws,  holding  it  tightly  in  place,  being  very  careful  to 
s.  cure 'a  good  contact  at  each  end.  Should  the  new  fuse  be  blown 
the  motor  at  fault,  as  designated  by  the  position  of  the  controller 
handle  at  which  the  blowing  occurred,  should  be  cut  out.  If  both 
motors  prove  disabled  so  as  to  prevent  the  self-movement  of  the 
car  the  circuit  must  be  broken  through  the  car  and  assistance  called 
for;  in  the  case  of  a  multiple-unit  train,  if  the  other  motors  in  the 
train  can  propel  it,  the  train  will  be  moved  in  accordance  with 
Kule  70. 

(a)  In  case  the  power  is  cut  off  and  the  brake  is  found  to  be 
defective,  the  motorman  before  signaling  the  conductor  to  set  the 
rear  brake  will  set  the  reverse  handle  opposite  from  the  direction 
in  which  the  car  is  moving,  throw  the  controller  handle  to  the  last 
position  and  allow  it  to  so  remain  until  the  effect  takes  place,  then, 
being  careful  to  throw  the  handle  to  the  "OfT  position.  Should 
this  for  any  reason  prove  inoperative  the  motorman  will  promptly 
signal  the  conductor  to  apply  the  rear  brake. 

(b)  The  motorman  must  not  reverse  the  power  under  usual 
running  conditions;  reversing  is  a  severe  strain  upon  the  apparatus, 
especially  when  the  car  is  under  high  speed.  When  necessary  to 
reverse,  and  the  car  has  been  brought  to  a  full  stop,  the  motorman 
will  return  the  handle  to  the  "Off'*  position  and  apply  the  brake 
fully. 

(c)  When  tracks  are  covered  with  water  or  slush  motormen 
will  run  slowly  and  carefully,  with  power  off  where  possible  in 
order  that  the  splash  of  the  water  may  not  cause  a  short-circuit  in 
the  motors  or  wiring  of  the  car.  They  must  never  try  to  "in 
through  water  so  high  as  to  touch  the  bottom  of  the  motor-shell 

77.  Before  completing  the  circuit  through  the  car  on  starting  to 
work  the  motorman  will  see  that  the  controller  handle  or  cyl- 
inder indicator  points  to  the  "Off"  position ;  main  giotor  switch  or 
overhead  circuit  breaker  will  then  be  closed  and  the  brakes  re- 
leased before  the  power  is  applied  to  start  the  car.  In  starting  at 
anv  time  power  should  be  applied  gradually  and  fed  with  only 
proper  speed  in  order  that  no  damage  may  be  done  the  equipment 
01  injury  caused  to  passengers  by  the  sudden  jolt  The  controller 
handle  must  never  be  thrown  on  the  last  point  if  the  car  does  not 
start  on  the  preceding  points. 

fa)  Motormen  must  conform  to  time  labia  requirements  as 
closely  as  possible,  regulating  speed  in  accordance  therewith  and 
with  the  limits  of  the  time  point  cards.  If  a  molorman  should  be- 
delayed  he  will  not  undertake  to  recover  the  time  lost  in  the  mini- 
mum distance,  but,  IF  IT  BF.  ENTIRELY  SAFE  TO  DO  SO.  he 
mil  run  slightly  faster  during  the  entire  run,  aiming  to  reach  desti- 
nation or  end  of  trip  as  nearly  on  time  as  may  lie  possible 

(b)  Motormen  shall  never  run  ahead  of  time  unless  directed  tr> 
do  so  by  an  authorized  officer  of  the  company. 

(c)  On  descending  grades  the  motorman  shall  allow  the  car  to 
coast  as  much  as  possible  with  power  thrown  off.  always  being 
careful  to  keep  the  car  under  control  and  never  allowing  it  to  run 
down  bill  faster  than  -he  motors  will  take  it  up  the  same  hill. 
Coasting  being  good  and  economical  practice,  will  he  done 
wherever  possible. 

(d)  In  stopping,  brakes  will  be  applied  gradually  to  reduce 
the  deleterious  effect  of  a  sudden  retardation  of  motion  in  all 
service  stops:  just  before  the  car  or  train  comes  to  rest  the  brakes 
will  be  released  slightly  or  partially  kicked  off  so  as  to  obviate  the 
recoil  that  would  otherwise  ensue. 

(c)  L'rakes  must  never  be  applied  while  the  current  is  being' 
n«ed.  nor  current  applici'  while  the  brakes  arc  on;  serious  con- 
sequences are  liable  to  follow  disregard  of  this  rule. 

(f)  When,  on  applying  brakes,  the  wheels  are  felt  to  he  slip- 
ping, th:  motorman  will  release  the  brakes  partially,  start  sand  to 
running  and  again  set  up  the  brakes. 

7R  Moiormcn  will  «ound  the  gong  with  a  double  signal  when 
approaching  a  station,  landing  car  (see  rule  68a)  or  at  any  other 
times  when  necessary  10  call  attention  to  the  movement  of  the 
ear:  where  air  whistle  is  used  this  signal  will  be  given  thereon. 

(a)  Motormen  will  i:se  particular  rare  when  approaching  or 
passing  srhool  houses  or  any  other  places  where  children  are  wont 
to  congregate  having  speed  materially  slackened  and  cars  under 
control. 

(b)  A\  here  streets  are  dug  up  or  excavations  are  made  under, 
alongside  or  near  the  tracks,  motormen  will  observe  particular 
care  in  mining,  taking  no  risks  In  passing  men  at  work  in  the 
streets  or  along  the  tracks  parl:cular  care  will  be  used. 

70.  Motormen  will  obsc-ve  the  minimum  spacing  distances  as 
bulletined  allowed  between  any  two  cars  moving  in  the  same 
direction  on  the  same  track 

(a)  On  limited  curvs  (where  two  cars  cannot  pass)  when  two 
cars  arrivi  at  the  same  time  the  car  on  the  outer  track  has  the 
right  of  way. 

fb)  On  double-track  lines  a  car  will  be  run  slowly  approaching 
and  patting  a  car  in  slow  motion  in  the  opposite  direction. 

(c)  Motormen  must  throw  off  power  immediately  before 
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striking  a  curve,  or  before  passing  over  or  under  any  circuit 
breaker,  special  work,  insulated  joint,  slip  joint,  frog  or  any  similar 
mechanical  contrivance. 

(d)  When  any  vehicle  is  seen  in  the  track  ahead  or  so  close 
thereto  that  a  car  may  not  pass  it  the  motorman  shall  slacken 

speed  and  not  approach  nearer  than         ft.  until  he  has  received 

the  conductor  9  SiHHSl  iflflfl  the  cat  w  ill  pass. 

(e)  Motonnen  will  not  run  over  any  slicks,  stones  or  other 
small  obstructions  on  the  rail,  but  will  sec  that  the  track  is  at  all 
times  clear. 

So.  Motonnen  must  never  run  against  a  facing  switch  point 
when  meeting  a  car  without  first  coming  to  a  full  stop  and  then 
proceeding  only  with  the  car  under  perfect  control.  This  rule 
refers  particularly  to  all  crossovers  and  curves  having  switch 
points  facing  opposite  to  that  if>  which  the  car  is  going. 

u>  Motormen  must  nol  pass  over  any  switch  until  they  KNOW 
that  the  tongue  i*  properly  and  fully  turned,  and  then  only  at  re- 
duced rpeed-  Particular  care  must  be  taken  when  switches  are 
covered  with  snow  or  water. 

81.  Every  motorman.  after  haviitK  run  any  car,  wliriher  for  a 
day  or  but  a  single  trip,  will,  upon  being  relieved  and  before 
leaving  the  depot,  report  the  condition  of  the  car  or  cars  he  has 
handled  on  the  shop  sheets  provided;  these  sheets  will  show  the 
ran  number,  and  the  motormsn  will  enter  thereon  opposite  his 
run  number  (or  below  the  regular  runt  if  lie  has  Wen  on  an  extra 
car)  the  number  of  the  car  he  had  on  that  run  or  any  part  thereof 
OS  that  day.  any  delect  of  the  car  or  its  equipment,  and  sign  his 
name  thereto.    No  excuse  will  be  accepted  ior  failure  to  so  report. 

(a)  When  any  motorman  has  any  personal  knowledge  of  an 
accident  occurring  in  which  any  property  may  be  damaged  or  any 
person  or  animal  is  likely  to  or  may  have  been  injured  he  will 
make  prompt  report  of  all  the  facts  in  the  caw  lo  hi*  depot  imme- 
diately upon  arrival  at  that  point  and  soon  a*  pos«ihlc  till  out  in 
fall  and  exact  detail  a  blank  form  provided  tor  his  use  in  such 
cases  headed  '  motorman's  accident  report."  if  the  motorman  was 
1  passenger  on  a  car  involved  in  the  accident  or  a  nearby  witness 
of  the  occurrence  or  reaches  the  spot  in  time  to  do  so.  he  will 
render  every  possible  assistance  to  the  crew  of  the  car.  If  run- 
ning a  car  that  becomes  involved  in  any  disturbance  or  accident, 
he  will  see  to  securing  as  many  rames  irorn  witnesses  lo  ihr 
"ccurrence  from  the  sidewalk  or  adjacent  stores  a»  may  be  possible, 
giving  such  names  to  his  conductor. 


Annual  Report  of  the  Brooklyn  Rapid  Transit 


The  official  statement  of  the  Brooklyn  Rapid  Transit  Company 
for  the  year  ended  June  30,  "902,  has  just  been  issued  It  shows 
'hat  the  receipts  from  all  sources  oi  $12,788,168,  or  an  increase  of 
$652,609  over  the  previous  year.  The  increase  in  the  cost  of  oper- 
ation was  $>«.w8i).  of  which  $457,272  was  expended  in  maintenance 
"f  way,  structure  and  equipment.  Net  earnings  as  a  consequence 
decreased  $382,591.  The  surplus  after  fixed  charges  was  $18,803. 
a  decrease  of  $330,232. 

Following  are  the  figures  with  comparisons  for  years  ending 
June  jo,  1902  and  1901 : 

1902.  1901. 

Total  earnings   $12,510,622      $  1 1  .Koo.S-H 

Operating  expenses   X..>ou.J'>7  7 .-•16.008 

Earnings  from  operation   $4,301,225  $4.68.1.816 

Gross  income    $4.57«.77i  fc,9tfcSS1 

Total  deductions    4*47545°  4.34L748 

Net  income    $103,321  $577,803 

Special  appropriations    84.428  228,678 

Surplus    $18,803  349,125 

The  consolidated  general  balance  sheet  shows: 

ASSETS. 

Cost  of  road,  equipment,  etc.,  of  properties  owned 
in  whole  or  in  part  by  the  Brooklyn  Rapid  Transit 
Company    $  88,290.310 

Advances  account  construction  for  leased  com- 
panies   8.161.283 

Guarantee  fund — Securities  and  cash   4.005.755 

Total  permanent  investments   $100,466,348 


Current  assets   3.326,459 

Cash  on  hand  $  1,589,756.03 

Due  from  companies  and  indiduals   336,605.61 

Materials  and  supplies  on  hand   536.732.51 

Prepaid  accounts    79,084.08 

Accounts  receivable    529,052.40 

Bonds  and  stock  in  treasury   2s5.2a8.00 

Accounts  to  be  adjusted   4,374 

Total  assets    $103,797,181 

LIABILITIES 

Capital  stock   $  47.717,305 

Brooklyn  Rapid  Transit  Company  $45,000,00000 

Outstanding   capital   stock  underlying 
companies    2.717.305.05 

Bonded  debt  and  real  estate  mortgages   52.666.100 

Brooklyn  Rapid  Transit  Company   7.000,000.00 

Bonded  debt  of  constituent  companies.  .  45.524,00000 
Real  estate  mortgages   142,10000 

Total  capital  stock,  bonded  debt  and  real  estate 

mortgages   $100,383,405 

Current  liabilities    2,422,382 

Audited  vouchers   $   376,684  27 

Due  companies  and  individuals   28,05654 

Taxes  accrued  and  not  due   1.070,479.63 

Interest  and  rentals  accrued  and  not  due.      866,415  76 
Interest  accrued  on  real  estate  mort- 
gages and  not  due   741  14 

Sundry  charges  accrued   39.955  13 

Insurance    40,00000 

Surplus  account— Balance  June  30,  1902   991,444 

Total  liabilities  $103,797,181 



The  New  Orleans  Strike  Settled 

The  strike  of  the  employees  of  the  New  Orleans  Railway  Com- 
pany, which  has  been  on  since  Sept.  28,  was  settled  on  Oct.  12 
by  compromise  and  mutuat  concessions  made  by  the  company  and 
the  men.  As  has  previously  been  stated  in  the  Street  Railway 
Journal,  the  original  demands  of  the  men,  made  when  the  strike 
was  declared,  were  modified  on  Oct.  2  to  25  cents  an  hour  and 
;:n  eight-hour  day.  Settlement  was  finally  made  on  a  basis  ol  20 
cent*  an  hour,  which  is  an  increase  oi  10  per  cent,  and  an  eight- 
hour  day. 

Bciore  a  settlement  was  reached,  however,  it  was  found  neces- 
sary lo  make  a  most  formidable  show  of  force,  the  militia  being 
called  upon  to  suppress  rioting.  Mayor  Capedcvielte,  when  the 
strike  was  called,  asked  the  company  not  to  attempt  to  operate 
cars  for  a  few  days,  believing  that  the  difference  could  be  settled. 
But  he  soon  became  disgusted  with  the  arrogance  of  the  strikers 
in  rejecting  the  propositions  that  were  made  for  a  settlement  of 
the  controversy,  and,  convinced  that  a  firm  stand  was  the  one 
thing  necessary,  on  Oct.  9  called  on  Governor  Heard  for  military 
protection.  The  Governor  made  himself  thoroughly  familiar  with 
the  situation,  and  as  a  result  he  proposed  a  basis  of  settlement 
which  was  accepted  with  reservations  and  qualifications  by  the 
company,  but  was  absolutely  rejected  by  the  men.  The  flat  and 
unconditional  rejection  of  the  Governor's  good  offices  left  him 
110  other  course  but  to  issue  his  proclamation  announcing  the  in- 
tention of  using  all  the  force  of  the  State  to  maintain  order  and 
enforce  the  laws.  Orders  for  the  State  troops  in  other  parishes 
to  report  ior  duty  in  New  Orleans  with  the  least  possible  delay 
were  then  given,  and  for  the  first  time  in  the  history  of  Louisiana 
all  the  State  troops  were  assembled  in  the  city.  This  array  of 
force  on  the  side  of  right  had  the  desired  effect,  for  a  settlement 



Steel  Car  Replacer 

In  the  description  of  the  car  replacer  that  is  being  put  on  the 
market  by  the  Hcitzman  Tool  81  Supply  Company,  of  Hoboken, 
N.  J  .  which  appeared  in  this  journal  on  Oct.  4,  the  weight  should 
have  been  given  as  55  pounds  and  the  guarantee  of  the  amount 
it  would  hold  as  made  by  the  company  at  50  tons.  These  re- 
placers  arc  being  recognised  as  a  very  essential  part  of  the  equip- 
ment of  electric  railways,  and  they  are  receiving 
consideration  wherever  they  have  been  used. 
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President  VreclanJ  called  the  Friday  morning  session  to  order  at 
;o  .40  o'clock,  and  announced  that  the  first  business  would  be  the 
report  of  the  committee  on  standard  rules  for  the  government  of 
street  railway  employees, 

STANDARD  RULES. 

Mr.  Harrington,  Camden— Mr.  Brackcnridge,  the  chairman  ot 
the  committee,  is  not  here,  and  it  seems  to  be  the  sense  of  the  com- 
mittee thai  the  rules  which  have  been  submitted  express  only  the 
preliminary  work  of  the  cummittee  on  this  subject,  and  we  would 
therefore  request  that  cither  the  committee  be  continued,  if  it  is 
your  pleasure,  or  that  a  new  committee  be  appointed. 

President  Vrceland  —  It  seems  advisable  that  the  work  of  this 
r< until ittee  should  be  done  in  a  very  thorough  way,  before  any  fct 
of  rules  is  adopted.  The  matter  of  framing  a  standard  set  of 
inks  has  taken  a  great  deal  of  attention  in  connection  with  the 
work  of  other  associations.  The  New  York  State  Street  Railway 
Association  has  a  committee  now  working  on  this  subject,  which 
made  a  preliminary  report  at  the  meeting  of  that  association  last 
month.  It  has  been  suggested  that  inasmuch  as  Mr.  Brackenndge, 
of  the  Brooklyn  Rapid  Transit  Company,  has  given  up  the  operat- 
ing department,  there  be  a  substitution  in  his  piace,  and  that  another 
gentleman  be  added  to  the  committee  90  that  the  committee  can  go. 
forward  with  the  work  during  the  next  year.  It  stems  advisable, 
to  my  mind,  that  the  same  members  of  the  committee,  with  addi 
lioiial  appointments,  should  go  ahead  with  the  work  next  year  so 
thai  we  will  not  lose  the  value  of  the  work  which  has  already  been 
lionc.  It  has  been  >uggisted  that  Mr.  Conncttc,  of  Syracuse,  be 
appointed  in  place  of  Mr.  Brackcnridge,  and  this  will  give  us  the 
advantage  of  having  two  members  of  the  committee.  Mr.  Mitten,  of 
Buffalo,  and  Mr.  Connette,  of  Syracuse,  who  are  now  also  members 
of  the  committee  on  standard  rules  appointed  by  the  New  York 
State  Street  Railway  Association.  This  will  undoubtedly  facilitate 
the  work,  and  the  chair  will  therefore  appoint  as  the  committee  011 
standard  rules  for  the  ensuing  year,  T.  E  Mitten,  of  Buffalo; 
E.  C.  Foster,  of  Lynn;  \V.  K.  Harrington,  of  Camden,  and  E.  <j 
Conncttc,  of  Syracuse,  Mr.  Connette  to  be  the  chairman  of  the 
committee. 

Mr.  Beggs. — There  arc  a  number  of  roads  throughout  the  United 
States,  including  the  road  with  which  I  am  associated,  that  have 
been  waiting  for  two  or  three  years  /or  this  association  to  give 
the  stamp  of  its  approval  to  a  set  of  rules  that  might  ensure  greater 
uniformity  in  the  conditions  under  which  our  employees  throughout 
the  country  work.  I,  for  one,  will  feel  compelled  to  take  this  report 
as  a  basis— or  the  report  of  the  committee  of  the  New  York  State 
association,  which  I  think  is  much  better.  You  will  find  on  page 
11  of  the  rules  as  submitted  a  set  of  Condition!  to  conform  to 
which  would,  in  my  judgment,  make  it  absolutely  impracticable  to 
•  ■pcrate  a  street  railway  in  any  metropolitan  city.  These  rules  may 
be  very  well  for  an  interurban  line,  but  are  absolutely  impractical 
of  application  in  any  city  of  any  considerable  size.  1  furthermore 
think  that  there  should  be  some  representative  on  this  committee 
from  .1  large  city,  like  Chicago  or  St.  Louis.  We  know  that  in 
different  lection*  of  the  country  there  are  different  conditions  con- 
fronting the  operators  of  street  railways,  ami  this  committee,  as 
organized,  is  largely  confined  to  the  East.  I  am  perfectly  satisfied 
with  (he  committee  as  it  is  now  constituted,  but  I  think  there  should 
be  some  one  from  a  great  city  like  Chicago  or  one  of  the  Wesiern 
cities,  to  give  expression  to  their  views  in  the  formation  of  these 
rules.  I  have  read  the  rules  very  carefully.  The  rules  on  page  It, 
Sec.  52  to  Sec.  55.  inclusive,  require  a  car  to  come  to  a  full  stop 
every  time  it  passes  another  car ;  to  come  to  a  lull  stop  before  it 
crosses  any  other  intersecting  Street  railway,  etc.  In  a  large  city 
that  would  be  absurd.  It  is  absolutely  impractical  to  conform  to 
these  rules.  I  would  like  to  suggest.  Mr.  President,  that  the  com- 
mittee be  increased  by  at  least  one  member,  who  should  come  from, 
say,  the  city  of  Chicago.  This  would  more  nearly  represent  the 
practice  throughout  the  West. 

President  Vrceland. — The  chair  will  very  gladly  do  what  Mr. 
Beggs  suggested.  It  has  bent  my  experience  in  dealing  with  this 
subject,  and  other  subjects  handled  by  committees,  that  it  is  wiser 
m  appointing  a  committee,  to  select  members  from  one  section  of  the 
CMHMry  where  the  memWrs  can  get  together  and  hold  a  meeting 
Questions  connected  with  other  cities.  a«  a  rule,  can  generally  be 
covered  in  a  satisfactory  manner  by  correspondence;  but  inasmuch 
as  the  ap]vointment  of  an  addilifm.il  memlsrr  will  not  make  any 
difference  to  the  committee,  the  chair  will  follow  the  suggestion 
made  by  Mr.  Beggs  and  appoint  Mr.  Roh<rt  McCtilloch,  of  Chicago, 
as  an  additional  member  of  the  committee. 

On  motion  the  report  of  the  committee  on  standard  rules,  as 
presented  at  this  meeting,  was  accepted. 


REPORT  OF  COMMITTEE  ON  STANDARDS. 

President  Vreeland.— In  order  to  dispose  of  the  reports  of  the 
committees,  as  some  of  the  members  find  it  necessary  to  leave  the 
city  rather  early  to-day,  we  will  have  the  report  of  the  committee 
on  standards,  of  which  N.  H.  Heft,  of  Meriden,  Conn.,  is  chairman. 

Mr.  Heft  presented  the  report  of  the  committee  on  standards, 
but  owing  to  numerous  changes  that  were  made  at  the  last  meeting 
of  the  committee  it  was  impossible  to  give  the  report  out  for  publi- 
cation. It  will,  however,  be  presented  at  an  early  day. 

President  Vrceland. — There  is  no  member  of  the  association  who 
has  to  do  with  the  larger  questions  connected  with  the  present 
electric  systems  of  operation,  whether  in  city,  interurban  or  subur- 
ban traffic,  that  does  not  appreciate  the  fact  that  the  standardizing 
proposition  is  an  important  one  at  the  present  time.  In  the  light 
of  the  experience  of  the  last  half-century  of  steam  railroad  opera- 
tion, it  is  hardly  worth  the  white  of  the  members  of  this  association 
to  go  ahead  spending  money  in  as  many  different  directions  as  there 
arc  managers  represented.  The  era  of  consolidation  is  at  hand,  not 
approaching,  and  we  will  find  ourselves,  through  consolida- 
tions with  many  interurban  roads,  having  as  many  different 
standards  as  the  ideas  of  the  managers  handling  the  property.  You 
have  heard  the  recommendation  of  the  committee,  and  inasmuch  as 
the  chairman  stated  that  the  standards  selected  by  the  committee 
are  the  established  standards  of  the  United  States  through  the 
M.  C.  B.  rules,  it  is  hardly  worth  while  to  take  up  much  time  in  the 
discussion  of  the  report.  If  there  is  no  one  present  who  desires  to 
discuss  the  subject,  a  motion  is  in  order  that  the  report  be  received 
and  the  recommendations  be  accepted,  and  that  the  full  report  011 
standards,  as  recommend  by  the  committee,  be  printed  in  the  pro- 
ceedings of  the  association.  The  chair  will  be  glad  to  entertain 
such  a  motion. 

Mr.  Dickinson,  Seattle — I  move  that  the  report  be  accepted  and 
printed  for  the  information  of  the  members  of  the  association. 

Mr.  Heft. — 1  think  it  is  in  order  that  the  matter  should  be  dis- 
posed of  in  Mime  way.  If  the  assixiation  wishes  to  bind  itself 
tc-  the  M.  C.  B  standard,  it  would  be  necessary  to  adopt  the  recom- 
mendations of  tin-  committee.  The  commitlee  asks  to  be  discharged 
and  have  a  new  committee  appointed. 

Mr.  Dickinson  — 1  add  that  to  my  motion. 

Mr.  Dickinson's  motion  was  carried. 

Mr.  Ling.— I  move  that  the  incoming  officers  and  the  executive 
committee  be  empowered  to  appoint  a  committee  on  standards. 
The  motion  was  carried 

COMMITTEE  ON  RESOLUTIONS. 

President  Vrceland  appointed  as  a  committee  on  resolutions 
William  Worth  Bean,  of  St.  Joseph.  Mich.,  and  Ci.  W.  Dickinson, 
of  Seattle.  Wash ,  with  instructions  to  report  at  the  afternoon 

SCSSIOn. 

STEAM  TURBINES. 

Upon  invitation  of  the  chairman.  Mr.  Sniffen,  ihe  author  of  the 
|*apcr  on  steam  turbines,  briefly  stated  what  ]wints  he  wished 
to  bring  out  for  discussion.  Mr.  SnirTcn  explained  that  while  a 
good  deal  has  been  written  on  the  subject  of  the  steam  turbine,  11 
lias  been  almost  entirely  confined  to  the  engineering  aspect  of  the 
machine,  dealing  with  its  economical  features  and  questions  of 
■U-ign  and  construction;  consequently,  he  thought  that  at  this 
inciting  it  would  be  more  interesting  if  a  paper  was  prepared 
upon  the  commercial  aspects  of  the  steam  turbine,  dealing  with 
such  things  as  its  reliability,  its  economy,  and  also  such  features 
as  the  comparative  costs  of  foundations,  buildings,  space  occupied, 
and  treating  of  the  subject  of  its  cost 

Mr.  Beggs —There  is  one  point  which  has  not  been  touched  upon 
as  fully  as  many  others,  and  that  is  the  relative  cost  of  the  generator 
by  itself  to  be  connected  to  the  steam  turbine ;  in  other  words, 
you  have  left  out  apparently  the  differentiating  cost  of  the  turbine 
itself  and  the  generator  to  DC  connected  to  it. 

Mr.  Sniffen. — That  question  is  not  so  material  when  you  con- 
sider that  these  companies  are  either  offering  or  expect  to  offer  tur- 
bine units  as  complete  outfits.  It  makes  no  difference  what  the 
steam  or  electrical  end  costs  individually,  so  far  as  we  have  the 
comparison  of  the  cost  of  the  complete  unit.  In  a  general  way  it 
may  lie  said  that  the  electrical  end  of  the  unit  is  lower  in  cost  of 
manufacture  than  the  large  revolving  generator  that  goes  with  a 
reciprocating  engine,  while  the  steam  end  itself  is,  perhaps,  com- 
paratively expensive.  The  price  of  the  complete  unit,  however, 
compared  w  ith  the  cost  of  the  reciprocating  unit,  including  its  gen- 
erator, i<  the  comparison  I  made  in  my  paper.  It  is  not  the  purpose 
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of  the  Wcstinghoaie  Company  to  furnish  the  Meant  turbine  alone, 
but  to  furnish  the  generator  with  it  as  a  complete  unit. 

Mr.  Beggs. — This  U  really  a  manufacturer*'  paper,  and  Mr. 
Sniffen  has  proceeded  with  the  conclusions  urged  in  that  paper  as 
a  maximum  cost  upon  lines  which  it  is  hardly  possible  can  be 
inlluwed  by  those  who  arc  going  to  pay  for  these  units.  There  are 
two  or  three  concerns  in  the  United  States  at  the  present  time  which 
are  developing  the  steam  turbine  in  connection  with  generators, 
but  I  do  not  think  that  those  of  us  who  arc  spending  millions  of 
money  in  the  construction  of  power  plants,  are  going  to  be  satisfied 
to  depend  upon  two  electrical  manufacturing  concerns  for  the  con- 
struction of  the  steam  turbine,  which  is  a  mechanical  device  and 
entirely  independent  of  the  electric  generator.  For  instance,  the 
largest  manufacturers  of  steam  engines  in  the  world  arc  located  in 
the  city  of  Milwaukee,  the  Allis-Chalmcrs  Company,  and  I  do 
not  suppose  for  one  nmment-T  know  as  a  matter  of  fact — that 
they  would  permit  their  business  to  be  taken  from  them  by  the 
YVcstinghou.se  or  (Antral  Electric  Company.  They  are  to  day  ex- 
perimenting on  a  large  steam  turbine,  Therefore,  it  is  important 
that  we  know  what  the  differential  cost  is.  and  know  how  the  vary- 
ing elements  are  reached  in  considering  the  expense  of  constructing 
a  power  plant,  including  that  of  the  generator.  One  of  the  im- 
portant points,  which  is  entirely  ignored  in  the  paper  Ik  tore  us,  is 
the  effect  of  the  greatly  reduced  cost  of  the  generator  to  be  attached 
to  the  steam  turbine,  because  of  the  high  speed  at  which  it  must 
necessarily  run.  I  believe  the  lowest  speed  at  which  it  is  considered 
you  can  make  a  large  turbine  operate  successfully  is  about  750 
r.  p.  m.  Is  that  correct  ? 
Mr.  SniiTen— Yes;  that  is  about  the  minimum  speed 
Mr.  Beggs.— Those  gentlemen  who  know  the  difficult)  we  have 
had  of  getting  the  electrical  manufacturer*  to  build  a  generator  of 
sufficiently  low  speed  to  operate  satisfactorily  with  the  larger  types 
of  Corliss  engines  that  are  now  being  built,  know  how  much  they 
lave  had  to  pay  fur  slow  speed.  I  thoroughly  understand  the 
great  wish  of  the  two  or  three  large  electrical  concerns  to 
compel  the  purchase  of  the  entire  unit;  but  where  there  are  now 
only  about  two  electrical  manufacturers  that  we  might  feel  safe 
in,  there  may  be  a  third  in  the  future,  and  very  likely  a  fourth,  who 
can  build  a  5000-kw  generator  which  we  would  l>e  justified  in 
making  a  contract  for-  there  arc  almost  a  score  of  concerns  in 
this  country  that  can  build  a  turbine  to  run  at  750  r. 
p.  n,  because  of  the  greatly  reduced  si*e  and  weight  of  the  parts 
to  be  used.  If  Mr.  Sniffen  has  any  data  on  that  point,  1  would  like 
to  have  him  give  it  to  us.  because,  when  I  go  into  the  market  to  buy 
a  steam  turbine,  I  want  to  buy  it  as  a  piece  of  mechanical  apparatus 
and  not  as  a  piece  of  electrical  apparatus.  It  becomes  a  very  different 
proposition  whether  you  buy  it  in  two  parts  from  two  concerns,  or 
buy  it  as  a  complete  unit  from  one  concern  ;  the  saving  in  the  gen- 
erator may  be  absorbed  in  an  excessive  profit  on  the  turbine. 

Mr.  Heft.— I  would  ask  Mr.  Sniffen  what  history  the  steam  tur- 
bine manufacturer  has  behind  him,  and  what  he  proposes  to  give 
to  the  purchaser  in  the  way  of  a  guarantee  as  to  the  cost  of  main- 
tenance if  we  buy  this  steam  turbine? 

Mr.  Sniffen. — In  my  paper  I  believe  that  I  said  something  about 
the  cost  of  the  maintenance  that  was  found  in  a  station  in  England, 
where  something  like  a  dozen  turbines  have  been  used.  It  is  true 
the  steam  turbine  has  not  behind  it  as  many  years  of  history  as  the 
reciprocating  engine.  It  has,  however,  sufficient  to  show  that  there 
is  no  reason  why  a  steam  turbine,  properly  built,  should  nut  cost 
less  in  maintenance  than  a  reciprocating  engine.  I  do  not  know 
what  to  say  about  a  guarantee  of  repairs.  You  could  hardly  get 
such  a  guarantee  on  a  reciprocating  engine  or  other  piece  of  moving 
machinery.  That  feature  is  gaged  not  only  by  the  excellence  of  de- 
sign and  construction,  but  by  the  way  in  which  it  is  handled.  I 
think  I  can  best  answer  that  question  by  saying  that  the  Westing- 
house  Company  is  willing  to  make  for  the  turbine  the  same 
guarantee  as  to  maintenance  which  it  will  make  for  any  other 
piece  of  machinery  it  produces  It  will  be  responsible  for  its 
sufficiency  of  design  and  construction,  and  it  will  make  good  any 
defects  that  appear  in  it  within  any  reasonable  time  after  its  in- 
stallation. What  more  can  you  ask  ? 
Mr.  Heft. — It  depends  entirely  on  how  the  contract  was  drawn. 
Mr.  Sniffen. — Nevertheless,  that  in  substance  is  about  all  you 
can  ask  of  any  manufacturer  in  regard  to  his  machinery.  I  might 
say  further  that  there  is  no  hesitation  on  the  part  of  the  manu- 
facturer of  the  turbine  in  making  guarantees  of  economy  that  are 
a  great  deal  more  valuable  as  guarantees  than  those  made  on 
reciprocating  engines.  We  alt  know  that  it  is  common  to  ask  and 
obtain  guarantees  on  reciprocal ing  engines,  but  they  are  almost  a 
dead  letter.  The  value  of  the  guarantee  is  practically  never 
demonstrated  as  far  as  the  engines  are  concerned ;  the  engines  are 
constructed,  and  partly  assembled  in  the  shop,  but  it  is  a  physical 
impossibility  to  test  large  engines  at  the  works.  The  engine  is 
shipped  and  put  into  service,  and  it  is  only  once  in  a  blue  moon 


that  we  find  efforts  to  make  tests  on  the.-.:  engine*,  and  when  we 
ao  there  are  always  many  questions  introduced  affecting  the  actual 
results  we  get  in  such  tests.  Now,  in  the  case  of  the  steam  turbine, 
a  guarantee  is  not  only  made,  but  it  is  demonstrated.  If  you  pur- 
chase a  lono-kw  turbine  on  the  guarantees  of  efficiency,  based  upon 
different  conditions  involving  so  many  degrees  of  superheating,  so 
many  inches  of  vacuum,  and  so  much  steam  pressure,  it  is  a  fact 
that  that  turbine  will  be  tested  for  efficiency  under  those  conditions. 
At  the  particular  works  I  know  most  about,  there  arc  facilities  for 
making  such  tests,  large  boiler  plant,  superheating  and  condensing 
apparatus,  and  it  will  be  found  quite  advisable  and  possible,  and 
will  be  the  regular  practice,  to  put  these  turbines  under  service 
condition  tests.  I  think,  therefore,  that  the  assurance  had  in  that 
way  is  much  greater  than  we  have  ever  had  on  reciprocating 
engines,  and  I  think  it  is  a  great  step  forward  in  the  engine-build- 
ing practice. 

Referring  to  the  question  of  sub-dividing  the  cost  of  the  steam 
turbine,  I  can  only  say  that  the  turbo-generator  unit  itself  is  to  be 
developed  as  a  complete  machine.  You  cannot  have  a  good  turbine 
and  a  good  generator,  and  put  them  together  and  conclude  they 
arc  going  to  make  a  good  unit,  unless  they  have  been  developed  with 
the  view  of  working  together.  As  our  friend  has  said,  there  are 
in.t  many  concerns  in  the  turbine  business  at  the  present  time. 
There  will  doubtless  be  many  more.  There  are  a  good  many  gen- 
erator builders,  and  doubtless  many  of  them  are  expecting  to  build 
generators  for  steam  turbine  use.  If  any  engine  builder  can  build 
a  good  steam  end.  and  any  generator  builder  can  build  a  good 
electrical  end,  and  if  they  can  put  them  together  and  make  them 
run.  that  is  all  we  want. 

Mr.  Heft.-I  think  Mr.  Sniffen  should  be  commended  for  his 
frankness,  but  I  think  it  would  have  been  a  great  satisfaction  to 
the  members  if  he  had  brought  some  data  here  with  some  histoiy 
behind  it,  so  that  we  could  look  upon  the  question  from  the 
commercial  side  and  not  from  the  engineering  side.  I  have  been 
trying  to  get  some  data  as  to  steam  turbines  for  a  year.  I  have 
gone  to  Hartford  three  times  to  sec  the  plant  that  was  erected  there, 
but  have  never  found  it  running.  It  was  always  shut  down  because 
they  were  changing  something.  1  asked  the  General  Electric 
people  to  direct  me  to  a  plant  in  operation.  They  replied  that  they 
had  one  at  Schenectady  that  they  were  experimenting  with,  and 
that  they  were  taking  many  orders  for  steam  turbines.  That  won't 
go  with  me  I  have  got  to  know  what  you  are  going  to  do  before 
I  w  ill  buy  one. 

Mr  Beggs  One  of  the  claims  made  for  the  steam  turbine  is  the 
greater  reliability  in  its  regulation;  its  ability  to  accommodate  itself 
to  varying  brads.  What  the  steam  turbine  will  do  when  it  comes  to 
large  units  is  as  much  a  matter  of  conjecture  on  the  part  of  the 
manufacturers  of  to-day  as  on  the  part  of  those  who  are  considering 
buying  steam  turbines  We  do  know  what  a  reciprocating  engine 
will  do,  because  large  machines  have  been  built  and  are  in  prac- 
tical operation.  Now,  if  the  steam  turbine  is  going  to  simplify  the 
matter  of  regulation,  and  make  it  possible  to  run  generators  in 
parallel  with  a  greater  degree  of  success  and  a  reduction  of  all 
the  contingencies  likely  to  arise  which  cause  trouble,  it  seems  a 
much  simpler  matter  to  build  a  generator  to  operate  with  that 
piece  of  apparatus,  than  it  is  to  build  a  generator  to  operate  with 
a  reciprocating  engine,  the  governing  of  which  is  such  a  delicate 
natter.  Therefore,  I  take  it  that  instead  of  there  being  one  or  two 
concerns  in  this  country,  which  will  build  steam  turbines,  there  will 
he  a  score  of  them. 

Mr.  Heft, — I  want  to  say  to  the  members  that  I  am  not  opposed 
in  any  way  to  steam  turbines,  but  am  a  believer  in  them.  I  believe 
a  manufacturer  coming  before  this  body,  should  have  some  data 
to  present,  some  history  regarding  the  turbine,  so  that  we  might 
know  under  what  conditions  we  were  buying  the  machines. 

Mr.  Bean  -  If  I  had  the  money  I  don't  know  that  I  would  buy 
a  steam  turbine,  but  I  think  the  members  who  have  spoken  are  in 
the  same  position  as  the  association  was  before  we  adopted  elec- 
tricity. Where  did  we  have  any  experience  before  we  put  our 
money  in?  The  steam  turbine,  like  the  electric  motor  and  gen- 
erator, is  a  new  thing,  and  we  should  not  lie  afraid  to  put  our 
money  in  as  we  were  obliged  to  before.  That  is  the  way  we  de- 
veloped the  other  industry.  Let  us  do  that  now  with  the  turbine. 

Col.  Heft —That  is  all  very  well  if  you  have  the  money,  but  I 
have  had  a  little  experience  developing  the  street  railway  motor 
up  to  its  present  standard.  If  I  had  not  been  in  a  position  to  con- 
tract with  the  electric  companies  in  such  a  way  as  to  bind  them  to 
exploit  these  machines  at  their  own  expense,  they  would  have  put 
the  New  Haven  road  into  bankruptcy.  When  I  buy  a  machine  to- 
day I  want  to  know  something  about  it.  I  want  it  as  good  as  it 
can  be  made,  and  I  want  the  fellow  that  made  it  to  pay  for  the 
experiment. 

Mr.  Wyman  —  I  cannot  speak  from  a  technical  point  of  view,  but 
our  company  has  made  some  investigation  into  this  matter,  both 
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for  the  larger  units  and  the  smaller  ones.  I  want  simply  to  say 
ihat  we  have  been  treated  with  the  utmost  courtesy  by  the  West- 
mghouse  people  and  the  General  Electric  people,  and  I  think 
they  have  been  good  enough  to  give  us  whatever  information  they 
themselves  possess. 

S.  A.  Palmer,  Fall  River—I  would  like  to  ask  the  gentleman 
vhether  or  not  the  cost  of  the  condensing  plant  for  use  of  the 
turbines  is  greater  than  it  is  with  engines. 

Mr.  Katie.— I  want  to  ask  Mr.  Sniff  en  if  a  central  condenser 
plant  could  be  used  in  connection  with  a  turboigenerator  instead 
of  independent  condensers  for  each  unit.  For  instance,  in  a  small 
size,  up  to  750  kw,  or  in  a  plant  of  two  or  three  or  less  units  an 
independent  condenser  would  be  necessary  for  each  unit  that  is 
installed. 

C.  O.  Mailloux.  New  York. — 1  can  answer  the  question  of  the 
gentleman  who  just  spoke  from  my  own  information.  I  am  now 
about  installing  a  plant  containing  two  turbine  units,  which  we  in- 
tend to  operate  by  the  same  condensing  plant.  I  see  no  reason  why 
il  would  not  be  possible  to  operate  any  number  of  units  with  the 
same  condensing  plant,  though  it  might  be  desirable  in  very  large 
units  to  have  a  condenser  for  each  unit.  The  cost  of  the  con- 
densing apparatus,  as  far  as  my  investigations  have  disclosed,  is 
somewhat  larger  than  the  cost  with  an  ordinary  steam  engine.  This 
is  due  to  many  reasons.  It  is  also  a  fact  that  the  exhaust  piping 
has  to  be  done  more  carefully,  and  should  be  oi  larger  diameter. 
That,  however,  is  offset  by  many  other  advantages,  one  being  the 
ability  to  use  superheated  steam  of  almost  any  temperature  with- 
out mechanical  detriment  to  the  engine.  I  have  had  occasion  to 
design  large  plants  in  which  1  have  seriously  considered  the  ques- 
tion of  using  superheated  steam,  and  found,  much  to  my  sorrow, 
that  in  many  of  the  engines,  as  at  present  constructed,  there  is  a 
limit  to  the  temperature  that  can  be  allowed  in  high-pressure  steam. 
When  you  reach  very  high  temperatures  lubrication  becomes  al- 
most impossible.  \\  it h  a  steam  turbine,  on  the  contrary,  there  is 
no  limit  to  the  temperature  of  superheating  that  you  may  attain. 
Its  only  limit  is  the  melting  point  of  the  material  of  which  the 
engine  is  made.  I  see  no  reason  why  you  could  not  run  a  steam 
turbine  at  a  point  where  it  would  be  cherry  red,  and  glow  in  the 
dark,  if  there  was  any  advantage  in  it.  Of  course,  we  all  know 
there  is  a  great  advantage  in  superheating  steam.  I  believe  that 
the  steam  turbine,  in  that  respect,  is  bound  to  be  a  very  important 
element  in  a  new  way  of  using  steam.  I  have  observed  it  carefully 
for  the  last  five  or  six  years.  I  first  met  it  abroad  and  was  sur- 
prised to  see  the  extent  to  which  it  was  used,  although  in  smaller 
units.  Until  two  years  ago.  I  think,  no  units  had  been  attempted 
which  were  of  greater  capacity  than  aoo  kw.  The  two  units  which 
I  have  ordered  are  400  kw  each.  My  own  observations  lead  nic 
to  believe  that  instead  of  there  being  difficulties  in  the  large  units, 
the  larger  turbines  will  really  be  much  simpler  machines,  more 
practical,  as  well  as  a  more  economical.  The  reciprocating  engine 
is  in  a  high  state  of  perfection.  It  is  not  a  machine  to  be  despised, 
hut  I  believe  at  the  same  time  that  the  turbine  is  the  coming  ma- 
chine I  am  not  prepared  to  say  that  I  believe  that  it  has  arrived, 
hut  I  believe  in  a  very  few  years,  perhaps  in  a  year,  it  will  be 
possible  for  us  to  say  conscientiously  that  it  has  arrived  and  is 
going  to  stay.  The  difficulties  of  steam  turbines  to-day  are  not  so 
much  mechanical  as  electrical.  The  turbine  is  admitted  by  its 
best  friends  to  day  to  require  alternating  generators,  and  these 
machines  make  considerable  noise.  You  must  remember  that  the 
first  generators  which  were  nude.  had.  in  addition  to  other  imper- 
fections, the  fault  of  making  a  great  deal  oi  noise.  That  fault  lias 
been  greatly  remedied,  until  to  day  we  arc  not  complaining  on  that 
score.  I  believe  the  turbine  will  doubtless  be  developed  in  the 
same  manner.  I  do  not  think  that  there  need  be  any  apprehension 
OH  the  part  of  regulation  1  ha\e  myself  watched  carefully,  both 
here  and  abroad,  and  find  that  the  direct  regulation  of  the  machine 
will  compare  at  least  favorably  with  any  of  the  existing  recipro- 
cating steam  engines,  and  it  is  my  opinion  that  on  the  score  of 
economy  we  should  use  it  to-day. 

President  Vreeland  — I  will  ask  Mr.  Sniffen  briefly  to  close  this 
discussion  and  answer  the  questions  that  have  been  asked. 

Mr  Sniffen. — The  last  question,  in  regard  to  the  character  of  the 
condensing  apparatus,  seem;  to  have  been  answered.  I  would  only 
add  that  we  like  to  have  the  exhaust  pipe  large,  and  leading  off 
in  such  a  way  as  to  get  the  steam  aw.iy  from  the  turbine  readily, 
and  so  long  as  the  pipe  is  tieht  and  the  vacuum  maintained.  I 
don't  see  that  it  makes  much  difference  which  method  is  employed. 
I  think  that  the  question!  that  have  been  asked,  and  the  answers 
made  to  them  may  leave  in  the  minds  of  the  association  generally 
a  feeling  that  the  turbine  is  still  something  of  an  experiment.  1 
think  1  can  disprove  that.  Col.  Heft  mentioned  his  visit  at  Hart- 
ford on  two  or  three  occasions  when  he  fr.und  the  turbine  shut 
down  for  changes.  In  my  paper  I  very  frankly  explained  the 
troubles  we  had  at  Hartford.   That  turbine  now  has  been  running 


for  some  months,  whenever  they  wanted  it  I  think  if  Col.  Heft 
were  to  interview  the  people  who  bought  that  turbine,  and  who 
paid  for  it,  and  have  operated  it  for  several  months,  he  could 
probably  get  an  assuring  answer.  I  may  say  that  that  turbine  was 
sold  as  a  1500-kw  machine,  and  that  it  carries  from  1800  kw  to  2000 
kw  right  along,  and  it  has  carried,  without  any  apparent  trouble, 
2800  kw.  I  think  you  have  all  seen  the  results  of  test  made  by  Prof. 
Robb  on  this  turbine  carrying  about  tooo  kw,  running  with  150  lbs. 
steam  pressure,  about  27  ins.  of  vacuum  and  some  50  degs.  of  super- 
heat, and  consuming  19.1  lbs.  of  steam  per  kilowatt-hour.  That  I 
believe  would  be  admitted  to  be  well  within  the  line  of  the  very  best 
engine  efficiency.  There  is  a  turbine  at  Stamford,  Conn.,  of  400  kw 
which  has  run  since  the  first  of  February  ten  hours  a  day,  carrying 
its  full  load,  for  factory  power  and  lighting.  The  Westinghouse  Air 
Brake  Company  has  four  400-kw  machines  that  have  been  run- 
ning for  about  three  years.  That  plant  is  running  to-day,  and  it  is 
doing  all  the  work  of  the  manufactory.  Its  economy  is  very  high, 
and  its  repairs  arc  practically  nothing.  Now  there  is  some  history. 
History  grows  quickly,  and  my  friend  who  has  stated  that  we  did 
not  know  whether  a  5000-kw  turbine  will  operate,  should  remem- 
ber that  up  to  three  months  ago,  we  did  not  know  that  same  thing 
about  the  piston  engine.  So  far  as  I  am  aware,  there  was  not  a  5000- 
kw  generator  driven  by  piston  engine  in  this  country  until  those  111 
New  York  in  the  Manhattan  power  house  were  started  up.  Prof. 
Thurston,  acting  as  engineer  lor  the  DcBeers'  Company,  will  con- 
duct a  series  of  tests  on  the  two  1000-kw  turbines  which  are  now 
stout  ready  to  be  shipped,  before  they  go  forward,  and  I  believe  the 
data  thus  secured  will  be  very  valuable.  We  arc  rapidly  adding  to 
our  information,  and  it  will  not  be  long  before  we  shall  know  more 
about  the  steam  turbine  than  we  do  about  the  piston  engine.  A 
large  number  of  these  turbines  are  being  built;  they  are  building 
for  people  who  have  investigated  them,  witnessed  their  operation, 
visited  the  works,  seen  how  they  were  put  together,  and  in  the 
most  careful  way  formed  their  own  conclusions  on  which  to  act. 
1  think  that  answers  the  two  questions. 


HANDLING  DAMAGE  CLAIMS 

President  Vrceland. — The  next  paper  is  upon  damage  claims,  but 
the  writer  is  not  here  I  requested  Mr.  Bcggs  to  make  a  few 
remarks  as  an  opening  to  this  paper.  It  will  not  be  necessary  for 
me  to  refer  to  the  paper  in  any  way,  or  have  it  read,  as  Mr.  Beggs 
will  discuss  some  of  the  points  in  his  remarks  on  it. 

Mr.  Bcggs— If  I  could  take  issue  with  some  of  the  points  em- 
bodied in  this  admirable  paper,  I  could  talk  upon  it  very  much 
better,  but  there  is  not  a  single  line  in  Mr.  Starring's  paper  with 
which  I  can  take  issue.  It  outlines,  in  a  very  general  way,  the 
practice  we  pursue  in  our  own  company.  Mr.  Starring  has  brought 
out  here  the  fact  that  the  personal  clement  enters  into  the  adjust- 
ment of  injuries  and  damage  claims  to  such  an  extent  that  it  is 
almost  impossible  to  realize  the  difficulties  that  there  can  be  in 
the  case  of  adjusting  claims  for  damage  between  the  various 
companies  where  that  personality  is  observed.  There  arc  one  or 
two  points  in  Mr.  Starring's  paper  that  1  particularly  desire  to  lay 
stress  upon,  and  that  is  the  maintenance  of  an  absolutely  rigid 
policy  as  to  dealing  with  all  classes  of  claims  regardless  of  who 
may  be  affected  or  what  influences  may  be  brought  to  bear  to 
compel  or  induce  the  company  to  make  more  liberal  settlements 
Ii  is  not  an  unusual  thing  to  have  influential  directors  of  the  com- 
]«ny.  influential  politicians,  and  sometimes  directors  influenced  by 
politicians  attempting  to  prevail  upon  the  agent  to  adjust  some 
claim  or  to  allow  something  in  a  case  of  some  injury  for  which 
there  is  no  legal  liability.  1  may  say  as  far  as  that  is  concerned,  it 
the  entire  hoard  of  directors,  if  all  of  the  officers  and  all  the 
politicians  of  the  city  in  which  I  am  located,  were  to  enter  into 
a  petition  to  make  some  adjustment  more  favorable  than  the  condi- 
tions would  warrant.  I  would  not  permit  it  to  be  done.  But  when 
that  policy  is  known  throughout  the  city,  it  has  much  to  do  with 
deterring  the  pettifogging  lawyers  from  instituting  suits  against 
the  company.  I  might  say  that  in  the  history  of  the  company  I 
represent,  my  orders  are  that  in  every  case  where  there  is  a  fair 
belief  that  the  company  is  liable,  to  make  a  settlement  if  it  can 
bt  done  on  any  fair  basis,  and  to  make  it  as  quickly  as  possible.  As 
an  indication  of  that  I  may  state  that  during  the  year  iHqo  wc 
had  eleven  cases  tried  in  court,  of  which  we  obtained  a  verdict  in 
nine  of  them.  One  of  the  two  that  went  against  us  was  afterward 
reversed  by  the  court  of  highest  jurisdiction  in  the  State.  Last 
year  wc  won  nine  out  of  ten  cases  which  was  all  we  had  go  to 
the  courts.  That  is  the  best  way  of  preventing  pettifogging  law- 
yers from  samltiagging  our  companies.  One  of  the  great  difficulties 
to  contend  with  in  dealing  with  accident  cases  is  to  know  exactly 
what  the  facts  are.  This  is  sometimes  rendered  more  difficult,  be- 
cause of  the  inclination  of  the  employees  who  may  be  responsible 
for  the  accident  to  attempt  to  shield  themselves  even  under  a 
sworn  statement.  I  might  say  that  the  practice  of  onr  own  company 
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ii  that  we  require  a  sworn  statement  from  both  the  motorman  and 
conductor  in  every  case.  We  prepare  every  cue,  no  matter  how 
trivial,  as  though  it  were  to  go  to  court,  and  we  require  a  sworn 
statement,  and  we  obtain  as  many  sworn  statements  in  the  fewest 
possible  hours,  as  is  possible,  and  as  is  practicable,  from  as  many 
witnesses  as  possible.  A  great  mistake  is  often  made  in  looking 
only  for  evidence  for  the  company.  We  always  look  for  all  the 
evidence,  even  the  worst  that  can  be  said  by  the  adverse  party,  in 
order  that  we  may  be  in  possession  of  all  the  information  that  will 
enable  us  to  determine  whether  we  shall  contort  that  case.  My 
policy,  in  the  treatment  of  accident  claims,  is  that  if  wc  could  settle 
a  claim  for  $10.  which  would  require  $100  to  defend  it.  wc  would 
far  rather  spend  $100  than  to  give  $10  to  any  pettifogging  lawyer. 
I  will  not  permit  the  purchase  of  any  pettifogging  lawyer.  That 
policy  has  been  persistently  pursued  f'>r  two  years  with  very  benc- 
fccial  results.  There  are  companies,  unfortunately,  that  will,  if  they 
ran.  pay  one  of  these  lawyers  to  avoid  litigation.  They  say  it  may 
cost  $too  or  more  if  it  be  contested.  I  say,  if  it  cost  $500  go  into 
court  and  heat  them  by  going  into  court.  In  this  way  you  will 
stop  it.  I  have  taken  issue  with  our  attorneys  and  have  won  out 
on  it,  that  I  would  either  settle  or  would  net  settle  At  times  I 
have  argued,  let  us  settle  that  case.  Well,  they  would  say.  wc  can 
win  out.  I  would  not  consent  to  this  because  it  was  not  fair.  I  may 
say  that  in  the  last  year  our  accident  cost  was  reduced  to  a  traction 
"ver  2  per  cent  of  our  gross  receipts.  We  carry  4  per  cent  of  our 
Cross  receipts  every  month  to  the  injury  and  damage  reserve 
Year  before  last  it  was  about  20-10,  1  think  Last  year,  we  re- 
duced it  to  2  1-8  per  cent  This  year  it  is  less  than  that,  and  it 
is  largely  due  to  this  persistent  pursuit  of  the  policy  of  the  applica- 
tion of  fair  common  sense  to  the  settlement  of  every  case  and  per- 
mitting no  case  to  lie  settled  simply  to  get  rid  of  it.  if  you  do  DOI 
feel  that  you  are  justly  liable.  Therefore,  I  say.  gentlemen,  do  not 
permit  the  influence  of  boards  of  directors,  nor  of  politicians  to 
affect  the  settlement  of  any  injury  or  damage  case  Cross  examine 
your  own  investigators  and  employees  to  find  out  the  real  facts 
in  connection  with  it.  We  are  very  often  confronted  with  the 
evidence  of  the  attorney  for  the  plaintiff  and  dumfounded  to  learn 
that  we  didn't  know  what  was  going  on  in  our  own  cars.  As  I 
said  before,  we  have  only  lost  on  an  average  one  case  out  of  ten  in 
the  last  two  years.  That  wc  consider  is  phenomenal,  considering 
the  juries  before  whom  these  cases  are  tried. 

Mr.  Sloan. — I  would  like  to  ask  Mr  Beggs  whether  or  not  lie 
makes  all  his  investigators  notaries,  so  as  to  obtain  the  sworn 
statements  from  the  witnesses  Wc  find  it  very  difficult  in  many 
case*  to  get  statements  signed.  Witnesses  object  to  it. 

Mr.  Beggs.— I  might  say  that  all  our  invcsiivamrs,  in  fact  every- 
body connected  with  our  claim  agency,  are  notaries  Every  motor- 
man  and  conductor  in  connection  with  these  ca*cs,  who  makes  a 
statement,  has  to  swear  to  it.  and  «ign  it 

Mr.  Bean. — I  would  like  to  ask  Mr.  Beggi  whether,  in  a  majority 
of  the  cases,  the  juries  are  from  the  city  or  from  the  country? 

Mr.  Beggs— They  are  nearly  all  city  juror-,  t  might  add  to 
what  Mr.  Sloan  said  a  moment  ago  that  every  division  foreman,  or 
division  superintendent,  is  likewise  a  notary,  so  that  the  statements 
when  taken  are  finally  submitted  to  them  and  -worn  to  We  employ 
counsel,  and  pay  them  a  large  compensation  to  defend  all  cases  of 
injurs'  or  damage  of  whatever  kind,  either  to  person  or  property. 
We  likewise  employ  3  physician  Further  more,  a  policy  which  we 
inaugurated  two  or  three  years  ago  was  to  render  no  medical 
attention  unless  there  was  a  ca'c  of  liability 

Mr.  Robinson — During  the  last  year,  the  corporation  that  I  am 
connected  with  in  New  York  tried  11.15  cases  Out  of  that  number, 
we  were  successful  in  about  fi=o  With  this  great  amount  of  liti- 
gation, of  course  it  is  very  difficult  to  handle  it  is  Mr.  Beggs  has 
suggested-  I  insist,  generally,  on  the  taking  of  affidavit-  of  the 
motorman  and  conductor,  but  as  far  as  getting  a  statement  in  writ- 
ing and  having  it  signed  or  under  oath,  it  was  very  difficult  to  ob- 
tain from  a  large  number  of  witnesses  It  is  very  difficult  in 
handling  a  large  numher  of  eases  to  get  these  statements.  Some 
days  wc  have  a  large  number  of  reports  come  in,  and  it  is  very  diffi- 
cult for  the  claim  agent  to  say  from  reading  the  report  whether  the 
injury  is  severe  or  whether  there  may  not  lie  some  elements  which 
make  it  a  case  of  liability  on  the  part  of  the  company.  The  number 
of  cases  of  injury  some  days  runs  as  hi;jli  as  110  or  ttj.  so  you  will 
see  it  is  impracticable  at  times  to  adopt  all  the  methods  suggested  by 
Mr.  Beggs.  The  only  point  that  I  think  Mr.  Beggs  is  mistaken  in 
i«  that  relating  to  the  examination  by  a  physician  It  '.rems  to  me 
that  in  all  cases  where  the  iniured  party  is  not  known,  an  examini- 
tion  by  a  medical  man  should  he  made.  One  of  the  great  difficul- 
ties we  have  to  contend  with  in  New  York  is  the  unscrupulous 
character  of  the  doctors  who  attend  the  plaintiff.  Old  injuries  of 
years'  standing  are  palmed  off  on  the  company,  if  possible.  In- 
juries which  develop  four  or  five  months  after  the  accident  are 
to  relate  hack  to  the  accident  itself    And  the  gTe.itesf  ex- 


aggeration is  promoted  on  the  part  of  the  plaintiff's  doctor,  unless 
there  has  been  an  examination  by  a  surgeon  of  the  company.  We 
have  in  the  company's  employ  six  physicians,  and  even  with  the 
hard  work  they  do  it  is  not  infrequently  the  case  that  we  have 
to  try  suits  in  court  without  a  medical  examination.  I  think  the 
best  method  of  handling  this  class  of  claims  which  come  in  in 
large  quantities,  is  to  have  an  examination  made  of  everyone  of 
them  by  a  medical  man. 

There  is  one  point  in  the  paper  which  I  think  this  association 
should  consider,  that  is  to  say,  the  execution  of  the  general  release 
by  the  injured  party.  It  must  be  conceded  that  it  is  quite  ridiculous 
to  put  to  the  ordinary  class  of  man  the  general  release  which  is 
the  standard  in  the  United  States,  containing  the  legal  verbiage 
such  as  bills,  specialties,  and  judgments  of  whatsoever  demand  and 
nature,  etc  A  great  many  lawyers  learned  in  the  profession  of 
the  law  would  have  some  difficulty  in  explaining  it.  It  seems  to 
me  wc  should  formulate  a  release  which  would  take  care  of  all 
these  propositions  without  the  great  use  of  verbiage,  which  is  used 
ip  the  present  document.  I  do  not  know  all  the  decisions  in  the 
United  States,  but  we  have  had  in  New  York  cases  which  went  to 
oar  Court  of  Appeals,  and  which  were  decided  in  some  very  early 
cases.  In  one  case  of  Kuhn  vs  Knapp.  the  receipt  read  as  follows: 
"Received  $40  in  full  for  damages  done  to  us,  for  all  demands,  on 
the  l.tth  of  June  last."  The  Supreme  Court  held  this  to  be  a  full 
release,  and  could  not  lie  attacked  by  the  injured  party,  and  the 
only  claim  on  it  was  to  recover  the  amount  of  compensation  set 
forth  in  the  receipt.  In  another  case,  I  find  the  following  language 
was  used:  "Received  $50  as  a  compromise  for  the  full  amount  of 
my  claim."  The  court  said  in  that  case  the  use  of  the  word  com- 
promise was  sufficient  to  make  this  appear  as  a  settlement,  and  there 
COUjd  not  be  any  demand  made  except  to  recover  the  $50.  It  seems 
to  me  that  this  association  might  do  well  to  draft  some  form  of 
general  release  which  might  be  used  by  all  its  members.  I  have 
no  doubt  there  would  be  litigation,  but  I  think  in  most  of  the 
States  it  has  been  held  that  some  form  of  release  would  be  upheld 
for  the  Iwnefit  of  the  corporal  ions  and  greatly  to  facilitate  all  claim 
agents  in  taking  care  of  these  matters. 


PLOCK  SIGNALS 

President  Vreeland  —We  will  now  take  up  the  next  paper,  the 
title  of  which  is,  "Signals  for  Urban  and  Internrban  Railways." 
The  paper  was  prepared  by  G.  W.  Palmer,  Jr.,  and  we  would  like 
Mr.  Palmer  briefly  to  bring  out  some  of  the  points  in  his  paper. 

Mr.  W  B.  Potter,  Providence — What  provision  is  made  in  the 
signal  system  for  the  second  or  third  car  on  the  Old  Colony  sys- 
tem? 

Mr,  Palmer  -We  have  several  systems  in  use  on  the  Old  Colony 
load,  one  of  which  is  the  United  States  system,  which  is  operated 
by  an  overhead  contact  and  does  not  provide  for  the  counting  in 
Of  the  cars  after  the  block.  The  first  car  passes  over  the  contact, 
sets  the  signal,  and  the  first  car  out,  unless  the  trolley  is  removed 
from  the  wire,  clears  it.  That  feature  I  regard  as  a  very  valuable 
rne.  I  think  for  any  system  to  be  reliable  and  safe,  that  it  should 
Ih'  absolutely  impossible  to  clear  the  block  while  there  is  another 
car  on  the  block  from  one  end  to  the  other.  We  have  also  in  use 
the  Randall  -ystem,  which,  as  you  all  know,  is  simply  a  circuit  of 
incandescent  lamps,  hard  at  one  end.  and  hard  at  the  other  end  of 
the  block,  and  which,  with  us,  is  more  efficient  as  a  lightning  ar- 
rester than  as  a  signal  I  do  not  know  that  it  should  be  considered 
a  signal. 

President  Vreeland -  Mr.  Wason,  whom  I  asked  to  say  some- 
thing on  this  subject,  was  unexpectedly  called  home  last  night.  I 
then  asked  him  if  he  would  not  briefly  give  some  of  his  views  on 
;his  subject,  and  he  prepared  a  paper  which  I  will  read. 

Mr  Vreeland  then  read  the  following  statement: 

Mr  ("  W.  Wason.  Cleveland  ( contributed). — Any  system  of 
signals  that  will  prevent  accident  is  most  desirable  in  street  railway 
work  This  is  one  of  the  mo-l  serious  problems  the  railway  man- 
ager had  to  contend  with  In  trying  any  new  scheme  the  question 
at  once  arises— If  the  signals  fail  to  work,  will  the  results  be  more 
dangerous  than  at  present?  I  think  that  is  the  general  feeling 
among  railroad  men  They  are  anxious  to  find  I  signal,  but  do  not 
feel  warranted  in  trying  new  inventions. 

I  do  not  believe  any  employee  should  be  discharged  on  the  first 
offence.  Me  may  be  an  old  man  in  the  service,  and  before  you 
are  able  to  educate  a  new  man  he  has  cost  the  company  much  money, 
i  think  men  running  urban  and  internrban  cars  should  be  well 
paid  for  their  service*  You  cannot  get  something  for  nothing. 
Men  with  capacity  to  fill  positions  on  fast-running  cars  cannot  be 
hired  at  the  old  horse  ear  rates.  A  signal  system,  to  be  satisfactory. 
mu*t  work  at  all  times  and  in  all  weathers,  and  with  any  number 
of  cars  running  in  either  direction.  As  lightning  frequently  burns 
out  lamps  on  the  trolley  any  system  depending  upon  the  main  line 
current  must  be  unreliable. 
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On  the  double  track  roads  the  end-on  collision  is  eliminated,  but 
rear  end  collisions  occur  even  under  the  best  management.  The 
red  lantern  ought  always  to  be  carried  on  the  rear  of  the  car.  I 
think  it  is  required  by  law  in  KMM  place*.  When  a  car  follows  the 
regular  the  green  lantern  should  be  carried  on  the  regular.  Where 
an  electric  headlight  is  used  the  throwing  of  a  portion  of  the  rays 
in  a  perpendicular  direction  ..ften  shows  the  niotormcn  the  location 
of  other  cars.  In  this  connection,  it  seems,  to  me  that  too  much 
attention  cannot  be  given  to  the  braking  equipment  of  the  car. 
'Ihis,  oi  course,  includes  the  sand -box  and  contents.  Money  spent 
in  eliminating  the  curves  of  a  road  is  well  invested  in  more  ways 
than  one. 

President  Vrcclaml  —Ira  McCormijk.  now  with  the  New  York 
Central  Railroad  Company,  promised  to  make  some  remarks  on 
this  question,  but  he  also  found  it  necessary  to  leave  la*  night 
He  promised  he  would  prepare  a  paper  in  connection  with  the 
subject.  He  has  done  sc.  and  left  the  paper  with  us.  His  paper  is 
largely  of  a  statistical  nature,  and  he  makes  quotations  from 
several  authorities  on  this  subject.  The  paper  is  of  considerable 
\aluc  in  connection  with  the  proceedings  of  the  association,  and  we 
will  order  the  paper  printed  in  the  proceedings.    It  is  as  follows: 

Mr.  McCormack  (contributed):— At  the  last  meeting  of  the 
American  Street  Railway  Association  held  at  New  York,  a  paper 
entitled:  -The  Adoption  of  F.lectrie  Signals  on  Suburban  and 
Internrban  Railways  of  Single  or  Double  Track,  and  their  Econ- 
omy of  Operations."  was  read  by  William  Pestell,  and.  after 
having  been  discussed  at  some  lcnglh.  Cot.  Heft  recommended  that 
the  executive  committee  ask  the  committee  on  standards  to 
make  a  report  at  the  next  convention  of  the  best  signal  system. 
No  doubt  this  committee  has  looked  into  the  matter  very  care- 
lully  and  has  wme  report  to  offer. 

I  wish  to  quote  from  the  address  of  President  G  Tracy  Rogers, 
oi  the  New  York  State  Convention  as  follows: 

•"The  unfortunate  recurrence  of  some  hall  dozen  severe  and  fatal 
accidents  within  the  present  summer  brings  to  the  members  of 
this  association,  in  the  most  forcible  manner,  the  ever  present 
obligation  of  ceaseless  care  and  vigilance  in  the  management  and 
operation  of  their  re.«|iective  roads.  It  is  such  a  simple  matter  to 
lay  down  a  formula  for  the  prevention  of  such  accidents,  but  so 
long  as  human  nature  is  fallible,  railway  accidents  can  never  be 
wholly  prevented.  Yon  all  know  what  elements  of  care,  of  pru- 
dence, enter  into  this  consideration— substantial  construction, 
complete  equipment,  good  discipline,  and  last  of  all,  but  of  the 
highest  importance,  constant  inspection  and  accountability.  We 
owe  it  to  the  public,  as  well  as  to  ourselves,  and  to  the  reputa- 
tion of  industrial  and  mechanical  intelligence,  that  every  safe- 
guard which  experience,  caution  and  liberal  expenditure  of  money 
affords  shall  be  applied  to  the  carrying  on  of  our  several  enter- 
prises." 

Inasmuch  as  the  president  of  one  of  the  foremost  street  rail- 
way associations  oi  the  United  States  has  brought  to  the  atten- 
tion of  the  members  of  his  association  not  only  the  number  of  ac- 
cidents that  have  OC cured  during  the  last  year,  but  very  properly 
calls  their  attention  to  what  they  owe  to  the  public,  as  the  pros- 
pcrity  of  a  company  depends  very  largely  upon  the  .safety  of  its 
patrons. 

The  accidents  that  he  referred  to  occurred  largely  on  suburban 
roads.  C.  R:  Barnes,  the  electrical  expert  o(  the  Railroad  Com- 
mission of  the  Stale  of  New  York,  read  a  paper  at  the  convention 
of  the  Mew  York  Street  Railway  Association,  which  was  held  at 
Caldwell.  N.  Y  .  on  Sept.  9,  iooj,  and  as  all  the  accidents  are  re- 
ported to  the  railroad  commission.  Mr.  Barnes  was  in  a  position 
to  talk  and  speak  authoritatively  on  the  matter  in  question. 

In  his  paper  he  states  that  the  percentage  of  passengers  injured 
in  proportion  to  miles  of  road  operated  in  189K  was  .46^.  in  1809, 
.4H0;  in  1000.  .450.  and  in  tool,  This  shows  a  steady  increase 

in  the  percentage  of  passengers  injured  in  referent!  to  mileage 
of  road  except  in  the  year  1900.  when  the  percentage  was  less 
than  in  the  year  previous.  There  has  been  an  increase  between 
the  years  1898  and  1901  of  .097,  an  increase  of  about  21  per  cent. 

These  figure  include  all  the  accidents  on  all  of  the  electric 
railroads  in  the  State  of  New  York,  including  city  and  other  roads, 
and  are  compiled  from  the  annual  reports  the  companies  made  to 
the  railroad  commission.  It  was  the  intention  of  the  commission 
to  classify  these  accidents,  and  also  to  have  made  a  percentage 
comparison  based  on  car  mileage,  but  the  investigation  of  the 
number  of  serious  accidents  which  have  occurred  recently  has 
occupied  so  much  time  that  the  commission  was  unable  to  make 
a  detailed  statement  at  accidents 

The  accidents  referred  to  include  the  killed  and  injured  result- 
ing from  all  classes  of  accidents.  The  greatest  lo«s  of  life  and 
injury  to  passengers  on  electric  railro-ids  in  the  last  five  years  has 
been  caused  by  rear-end  collisions  The  next  largest  loss  of  life 
and  injury  to  passengers  has  been  caused  by  head  on  collisions. 


and  in  this  comparative  line  of  the  causes  of  death  and  injury  to 
passengers  arc  the  collisions  at  grade  crossings  of  steam  and 

electric  railroads. 

After  an  investigation  of  the  methods  of  operation  of  railroads 
in  reference  to  accidents,  he  states  that  it  can  safely  be  said  tint 
in  a  large  majority  oi  these  accidents  the  primary  cause  of  the  ac- 
cident can  be  traced  to  inefficient  management  of  the  road,  and  a 
large  number  of  the  rear-end  and  head-on  collisions, 
in  serious  injury  to  passengers,  were  caused  by  motormen  1 
past  switches  where  they  were  due  to  meet  a  car.  Several  were 
caused  by  misuiulc  standing  of  train  orders  transmitted  over  a 
telephone  system,  several  by  conflicting  orders  being  given  by 
different  officers  of  the  company,  some  by  crews  attempting  to 
'  steal "  a  switch,  several  by  crews  taking  it  for  granted  that  a  car 
due  at  a  junction  of  two  lines  had  passed  that  point,  others  by 
a  failure  of  the  block  signal  system. 

There  were  two  cases  where  motormen  have  seen  a  car  ap- 
proaching them  on  the  same  track  and  they  continued  at  full  speed 
with  the  intention  of  making  the  other  car  back  up  to  the  switch, 
the  speed  continuing  on  both  cars  lor  the  same  purpose  until  it 
was  impossible  to  stop  cither. 

Two  were  caused  by  running  special  or  work  cars  over  the 
road  without  notice  being  given  to  regular  cars. 

One  head-on  collision  was  caused  by  a  passenger  car  being  used 
as  a  work  car  and  not  being  placarded  as  such;  a  regular  car 
met  it  on  a  switch  where  another  car  was  due,  and  supposing  it 
was  the  regular  car  crew  ran  out  onto  main  line  and  the  two  reg- 
ular cars  met  in  a  head-on  collision. 

Among  the  causes  of  rear-end  collisions  may  be  mentioned  the 
500  ft  distance  rule  in  use  on  a  large  number  of  suburban  and  in- 
ternrban railroads;  cars  coming  to  a  stop  at  points  on  the  road 
where  the  view  of  an  approaching  car  is  limited:  cars  "running 
away"'  on  grades  and  on  wet  and  slippery  tracks:  regular  cars 
running  into  work  cars  standing  on  the  main  track  without  pro- 
tection; broken  trolley  wheels  leaving  the  car  standing  upon  the 
main  track  without  lights;  trains  being  run  in  sections  without 
the  rear  end  oi  the  first  sections  being  properly  protected,  and  a 
number  oi  other  causes. 

The  Stkm  t  RAILWAY  Joins  u.  of  Aug.  16.  190J.  in  an  editorial 
headed  '  lilock  Signal  System  for  Electric  Railways,"  states  that 
several  bad  accidents  which  have  occurred  on  electric  railways 
during  the  past  three  or  four  week  have  called  attention  to  the  de- 
mand for  reliable  block  signals  on  electric  railways,  and  states 
justly  that  the  electric  railway  is  at  a  disadvantage  in  some  re- 
spects w  ith  a  steam  railroad  w  hen  it  comes  to  the  introduction  of  a 
block  signal  system,  because  on  the  latter  the  rails  can  easily  be 
insulated  from  each  other,  so  far  as  the  voltage  oi  a  low  primary 
battery  is  concerned  This  fact  ran  be  utilized  in  a  block  signal 
System,  10  that  the  passing  of  a  train  over  the  track  can  be  used 
through  the  car  axles  and  thus  operate 
5.  On  the  other  hand,  the  electric  rail- 
er  the  steam  railroad  through  the  fact 
Iways  available  and  this  current  can  be 
in  a  way  not  possible  on  the 


to  short  circuit  the  rails 
the  block  signal  apparati 
way  has  an  advantage  o 
thai  a  500-volt  circuit  is 
employed  for  signalling  purpi 
steam  railroads. 

The  editor  did  not  claim  by  this  that  any.  or  all.  oi  the  present 
methods  of  block  signalling  in  use  on  electric  railways  arc  perfect, 
but  he  did  believe  that  the  greatest  factor  in  any  system  of  this 
kind  is  the  carefulness  of  the  employees,  and  the  maintenance  of 
an  intelligent  set  of  rules  for  the  manipulation  and  use  oi  the 
safety  appliances. 

In  another  editorial  in  the  same  journal  they  state  another  ex- 
ample 01  the  importance  of  having  some  reliable  system  of  block- 
signalling  on  high-speed  interurban  electric  railways  was  shown 
last  month,  by  a  very  bad  head-on  collision  on  the  new  third-rail 
electric  railway  extending  from  Milan.  Italy,  to  Porto  Ceresio. 
This  line,  which  was  formerly  operated  hy  steam,  extends  from 
Milan  north  to  Lake  I.ugano,  and  is  equipped  with  the  third-rail 
electric  system.  The  precautions  against  accidents  have  seem- 
inly  been  fairly  good,  in  that  the  trains  were  despatched  from 
tegular  turnouts  by  employees  of  the  company,  and  no  train  was 
allowed  to  proceed  bcyon<La  turnout  without  special  orders.  The 
accident  in  question,  however,  indicates  that  any  system  of  this 
kind  which  depends  upon  human  judgment  is  fallible.  The  sta- 
tion master  at  Porto  Ceresio  station,  finding  that  the  train  which 
was  due  at  that  point  at  a  certain  time  was  late,  assumed  that 
he  could  stop  it  at  the  preceding  turnout,  and  telegraphed  to  the 
station  master  at  that  point  to  hold  the  train  there.  Then,  with- 
out waiting  for  an  answer,  he  ordered  the  train  at  his  station  to 
proceed.  The  north  train,  however,  had  left  the  other  station  be- 
fore the  receipt  of  the  telegram,  and  the  result  was  a  bad  collision 
between  the  turnout*,  in  which  two  passengers  were  killed  and 
thirteen  badly  wounded.  Unfortunately  it  did  not  occur  to  cither 
of  the  despatched  after  the  trains  had  left  their  stations,  and  they 
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knew  that  an  accident  was  almost  inevitable,  to  switch  off  the  cur- 
rent from  the  third  rail.  This,  of  course,  would  have  brought  both 
trains  to  a  stop,  and  the  engineers  of  both  could  have  been  noti- 
fied of  the  condition  of  affairs.  This  possibility  of  the  con- 
trol over  a  train  after  it  has  left  the  station  is  one  great  safeguard 
in  electric  operation,  although  in  this  particular  case  no  advantage 
was  taken  of  it 

Mr.  H.  D  Emerson  in  an  article  in  the  Sratrr  Railwav  Joi'rkal 
of  Aug.  16,  iota,  on  "Block  Signal  Systems  for  Electric  Rail- 
ways," states  that  it  would  appear  that  the  English  "train  staff" 
system,  which  is  operated  by  nearly  all  of  the  single  track  steam 
railroads  in  Great  Britain,  and  which  with  various  modifications 
is  used  all  over  the  world,  is  the  hest  system  for  operating  on 
single  track  roads;  but  he  only  recommends  this  until  a  com- 
pany is  a  prosperous  one  and  is  earning  dividend]  so  that  the 
directors  would  be  willing  to  have  expenditures  made  for  perma- 
nent improvements,  permitting  permanent  block  signals  which 
can  be  operated  either  automatically  or  by  hand.  He  also  slates 
that  if  operated  by  hand  they  should  be  so  arranged  I  hat  I  he  lever 
is  out  of  reach  of  people  standing  on  llw  ground.  SO  [hat  when 
11  is  thrown  for  the  block  it  cannot  be  changed  until  the  car  has 
passed  the  next  block.  Any  block  signal  system  should  be  so  ar- 
ranged that  it'  any  accident  happens  to  it  or  the  line  becomes 
deranged,  nr  the  mechanism  gets  out  Of  order,  it  »dl  show  the 
danger  indication. 

He  further  states  that  if  it  is  desired  to  UK  the  block  theory  and 
operate  by  means  of  permanent  signals  COMroHed  either  by  elec- 
tricity or  air  at  the  ends  of  the  block,  certain  principles  thor- 
oughly established  by  many  years  <>(  disastrous  experience  should 
not  be  overlooked  The  fitst  i-  that  the  signal  should  be  simple 
and  should  have  hut  two  indications:  it  should  say  definitely,  clear 
or  definitely  blocked;  that  is.  it  should  say  "go"  or  "stop."  This 
can  be  best  accomplished  by  the  semaphore  arm.  When  it  is 
horizontal  or  extending  over  the  track  everyone  understands  that 
it  means  "stop."  whereas  if  it  is  dropped  at  an  angle  it  indicates 
"clear,"  and  the  car  can  proceed  In  the  same  way  the  lights  for 
night  signalling  should  be  position  signals;  two  red  light*  horizon 
tally  placed  indicating  "stop"  and  two  green  lights  vertically  indi- 
cating "clear."  This  is  the  result  of  signal  practice  the  world  over, 
and  is  understood  and  is  understandable  by  all  concerned  in  rail 
way  operation,  and  by  most  oi  the  patrons  oi  railroads.  The  cost 
of  providing  signals  ai  described  would  not  be  any  greater  than 
the  cost  of  providing  the  present  signals  now  installed  on  many 
lines. 

In  quoting  irom  the  articles  as  I  have,  1  not  only  wish  to  im- 
press upon  your  minds  the  importance  to  you  as  individuals  in 
managing  electric  suburban  railways,  but  also  the  duty  that  you 
owe  to  the  public  of  installing  some  efficient  and  saic  block  signal 
system  on  high  speed  electric  road*. 

The  American  Street  Railway  Association  at  the  last  year's 
convention,  held  in  New  York,  had  a  paper  on  this  same  subiect. 
and  in  assigning  the  subject  ior  the  convention  this  year  has 
realized  the  importance  of  block  signalling,  and  from  the  fact  that 
they  have  taken  this  action,  in  my  opinion,  no  manager  who  is 
a  member  of  this  association  can  afford  to  neglect  considering  and 
installing  some  system  of  signals  which  will  add  to  the  safety  of 
the  patrons  of  his  road. 

There  are  at  present  two  kinds  of  electric  automatic  block  sig- 
nals patented.  One  for  overhead  trolley  line*,  whereby  the  trolley 
striking  a  mechanical  appliance  sets  the  block  signal  behind  the 
train,  and  also  set*  one  ahead  of  it. 

The  other  is  the  third-rail  system  whereby  a  section  of  the  third 
rail  behind  and  a  section  of  third  rail  ahead  of  the  train  are  used 
and  the  power  is  taken  from  the  third  rail  setting  signals  behind 
and  ahead  of  the  train  so  that  it  is  almost  impossible  for  train*  to 
have  head-on  or  rear-end  collisions. 

There  is.  of  course,  mechanism  attached  to  both  of  these  sys- 
tems that  is  liable  to  get  out  of  order  and  a  collision  result  there 
from,  but  the  principle,  to  my  mind,  to  work  on,  is  to  adopt  some- 
thing that  has  some  merit  of  protection.  You  cannot  afford  any- 
longer  to  operate  a  single  or  double-track,  high  speed  railroad 
without  some  kind  of  protection. 

For  the  information  of  the  members  I  wish  to  state  that  the  au- 
tomatic blocking  of  trains  in  steam  railroad  practice  within  the  last 
year  has  received  more  attention  from  steam  railroad  managers 
than  it  ever  has  in  the  past.  This  is  due  primarily  to  the  fact  that 
the  large  trunk  lines  have  acquired  larger  terminal  facilities  for  the 
handling  of  a  business  which  is  larger  than  the  capacity  of  the 
main  tracks  under  the  present  mannal  blocking  system  In  the 
past  all  the  manual  blocks  were  placed  at  considerable  distances 
apart,  which  wai  done  owing  to  the  large  cost  of  maintenance 
and  help.  The  traffic  handled  over  lines  with  such  a  system  was 
greater  than  the  capacity  of  the  terminals,  but.  as  stated,  the  ter- 
minal facilities  hive  been  increased  and  there  must  he  an  in- 
crease in  the  traffic  over  the  main  line,  and  in  considering  this 


the  managers  have  taken  up  the  question  of  placing  automatic  sig- 
nals at  short  distances  apart 
Last  year  at  the  New  York  convention  I  was  asked  by  the  then 

president,  Walton  II.  Holmes,  to  open  the  discussion  on  the  paper 
read  by  Mr.  Pcstcll  on  this  subject,  and  I  stated  at  that  time, 
that  the  suburban  roads  must  go  to  steam  railroad  practice  in 
iormulating  rules  and  operating  signals  on  the  same  principles 
as  the  steam  roads  operate  them. 

In  connection  with  this  there  is  at  present  in  operation  on 
steam  railroads  block  stations  operated  manually  under  the  Skyes 
Lock  &  Block  system;  the  pneumatic  system,  whereby  the  sema- 
phores are  thrown  by  air  alter  being  manipulated  in  the  towers  by 
men;  the  Union  Switch  &  Signal  Company's  automatic  system, 
which  is  a  rail  circuit  system,  and  when  a  train  goes  out  of  a  block 
the  circuit  is  broken  and  the  mechanism  sets  the  signal  at  danger 
behind  the  train,  and  when  it  passes  the  next  signal  it  breaks  the 
circuit  and  sets  the  signal  at  danger,  and  then  after  going  a  cer- 
tain distance  it  closes  the  circuit  on  the  second  signal  in  the  rear 
which  puts  it  at  safety  or  clear. 

The  Hall  Signal  Company  ha*  two  systems  for  automatic  block- 
ing In  one  they  use  a  track  instrument  which  breaks  the  cir- 
cuit, setting  the  signals  after  it  at  danger  or  safety  as  the  case  may 
be;  and  the  other  is  a  rail  circuit  system  wherein  in  breaking  or 
closing  the  circuit  the  semaphore  is  put  to  danger  or  safety 
by  the  use  of  gas,  which  is  placed  at  the  signal  in  a  large  holder, 
and  which  has  the  capacity  for  a  great  many  operations. 

I  was  connected  with  the  Hall  Signal  Company  when  they  in- 
stalled the  disc  signals  on  the  Galena.  Wisconsin  &  Milwaukee 
Division  oi  the  Chicago  sSr  Northwestern  Railroad,  and  on  the 
Chicago  Division  of  the  Illinois  Central  Railroad,  for  tnc  handling 
oi  the  World  s  hair  business.  The  system  put  in  on  the  Chicago 
<k  Northwestern  was  the  track  instrument,  and  that  on  the  Illinois 
Central  was  ;|u-  rail  circuit  system.  Both  systems  worked  per- 
fectly and  they  handled  the  large  business  due  to  the  World's 
Fair  without  a  single  accident  or  failure. 

The  track  instrument  used  by  the  Hall  Company  is  a  lever 
which  works  on  a  balance  and  is  held  down  by  compressor 
springs,  so  tb.it  when  the  tread  of  a  wheel  runs  over  the  instru- 
ment it  either  breaks  or  closes  the  circuit,  whichever  the  instru- 
ment is  designed  for.  This  system  could  be  used  on  interurban 
road*,  and  is  at  pieserit  installed  on  the  Metropolitan  Under- 
ground Railroad  oi  l'aris  and  the  Fairmount  Park  Railway  of 
Philadelphia,  both  of  which  are  operated  by  electricity. 

The  third  rail  system  that  I  have  mentioned  is  the  Farnham 
system  where  the  circuit  is  taken  from  a  section  of  the  third 
rail  ahead  of  and  in  the  rear  of  the  train.  While  I  made  an  in- 
spection of  tins  system  I  can&Ot  speak  assuredly  ol  it,  as  its  in- 
troduction has  not  been  long  enough  to  give  the  system  a  thor- 
ough trial,  but  it  ha*  a  great  many  things  to  recommend  it. 

The  Miller  system  which  we  are  installing  in  the  tunnel  in 
New  York  City  on  the  New  York  Central  &  Hudson  River  Rail- 
road is  a  visible  signal  in  the  engine  cab,  which  shows  the  block- 
signal  ahead  to  be  either  clear  or  at  danger,  and  it  has  a  great 
many  things  to  recommend  it. 

For  instance;  the  signal  is  in  the  cab  of  the  engine  in  view  ol 
the  engineer  or  operator. 

As  a  suggestion  I  would  recommend  to  the  committee  on  stan- 
dards that  they  procure  the  details  of  operation  of  the  several 
signal  systems  used  by  steam  railroads,  and  their  recommenda 
tions.  As  the  price  of  the  different  kinds  of  signals  varies,  a 
road  could  then  adopt  whichever  its  circumstances  would  permit. 

Mr.  Yrccland.  I  will  call  aftention  to  one  point  in  connection 
with  this  pa|H-r.  and  that  is  the  recommendation  with  reference  to 
the  proper  signal  on  the  rear  of  cars.  On  railroads  which  I  have 
been  asked  to  investigate  during  the  last  two  years,  they  were  op- 
erating cars  under  steam  railroad  conditions  that  prevailed  fifteen 
>cars  ago  1  recommended  proper  signal  systems,  but  these  sugges- 
tions were  not  regarded,  as  they  were  considered  to  be  the  views  of  a 
steam  railroad  r.itlier  than  of  a  street  railroad  man.  Each  of  the 
electric  railroads  in  question  has  had  a  rear-end  collision,  (he  least 
of  which  cost  Stn.ono;  now  they  are  carrying  the  rear  lights,  and 
also  the  other  signals  that  go  with  them.  There  are  many  methods 
of  signals  that  are  open  for  inspection  throughout  the  country;  and 
as  a  result  of  twenty-five  years'  of  operating  experience  in  steam 
and  street  railroads.  I  can  say  that  there  is  no  more  important 
question  to  you.  not  even  excepting  track  construction  and  car 
construction,  than  that  of  proper  methods  of  car  despatching  and 
protection  of  cars  on  high-speed  interurhan  road*.  As  I  said  at  the 
last  convention,  there  is  no  collision  in  the  transportation  world 
that  can  compare  with  a  collision  between  two  electric  cars  in  its 
dire  results  I  have  had  any  number  of  collisions  and  wrecks  to 
clear  up.  hut  in  all  my  steam  railroad  experience  I  have  never  seen 
as  had  a  collision  between  steam  trains  as  between  two  electric  cars. 
There  are  two  enormous  bodies  of  steel— baggage  or  express  cars- 
interposed  between  the  points  of  contact  and  your  passengers  on 
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steam  trains,  but  in  electric  railroad  work  generally  the  front 
ends  of  the  cars  are  of  the  flimsiest  construction,  although  that  is 
the  point  where  the  motorman  rides,  and  on  many  roads  passengers 
are  allowed  to  ride  on  the  scat  back  of  the  motorman.  In  two  or 
three  collisions  which  occurred  in  New  York  State  last  year,  and 
in  other  parts  of  the  country,  there  were  more  people  killed  and 
injured  than  in  any  steam  railroad  wreck  in  the  properties  I  have 
had  to  do  with,  simply  for  the  reason  that  all  on  the  front  seats 
were  killed  in  the  collision.  1  would  rather,  if  I  were  operating  a 
railroad,  have  two  steam  trains  come  into  collision  at  so  miles  an 
hour,  than  two  electric  cars  at  20  miles  an  hour.  I  am  satisfied  the 
results  would  Ml  be  so  disastrous  in  the  case  of  the  steam  cars. 
It  is  very  important  in  the  interests  of  iattfUfbin  operation,  before 
you  arc  compelled  by  State  and  municipal  regulations  to  do  these 
things,  to  take  them  up  and  consider  them  and  do  them  yourselves. 
The  history  of  steam  railroading  is  open  to  you.  It  is  not  the 
theory  of  any  one.  It  is  a  scientific  development.  It  has  developed 
from  the  staff  system  up  and  onward,  I  operated  a>  a  conductor 
twenty-five  years  ago  under  the  staff  system  of  signalling  spoken  of 
in  the  paper,  and  this  reference  reminded  rue  of  something  that 
occurred  on  the  New  Haven  road  They  used  the  staff  system  on 
single  track  across  one  of  the  bridges,  and  there  were  positive 
order*  that  no  trains  should  proceed  over  the  bridge  unless  the 
engineer  had  the  staff  in  his  possession.  It  was  a  brass  staff. 
A  train  came  across  the  bridge  and  the  fireman  handed  the  staff  to 
an  engineer  on  a  train  which  was  about  to  proceed  over  the  bridge, 
and  the  staff  fell  through  the  trestle  and  went  into  the  river.  The 
load  was  tied  tip  until  some  method  was  discovered  of  getting 
across  the  bridge  without  the  particular  brass  staff  that  had  been 
used.    Col.  Heft  will  undoubtedly  defend  the  New  Haven  road. 

Mr.  Heft —What  you  say  only  goes  to  show  what  a  perfect 
system  we  have  on  the  New  Haven  road. 

Mr.  Dickinson  — There  seems  to  be  a  mistaken  idea  here  that 
the  steam  roads  have  a  perfect  system  of  signals.  They  have  not ; 
neither  have  the  street  railroads  They  all  depend  on  human  agency, 
and  that  will  fail  sometimes.  In  the  steam  practice  the  desire  and 
the  effort  have  been  to  reduce  the  number  of  chances  of  misunder- 
standing by  reducing  the  number  of  people  who  control  the  movc- 
n  ent  of  trains.  In  Seattle  we  arc  doing  the  same  thing.  We 
originally  installed  our  interurban  service  with  a  telephone  system 
for  signalling,  and  we  are  about  to  take  the  telephone  out  and  put 
in  the  telegraph,  because  we  find  it  impracticable  to  protect  our 
train  orders  by  telephone.  Persons  who  have  no  right  to  answer 
the  telephone  will  do  so,  and  the  despatcher  will  send  orders  and 
they  get  mixed  up.  We  are  going  to  run  under  the  standard  rules 
Governing  train  orders,  both  as  to  lights  and  signals;  fuses,  rear 
lights — all  in  accordance  with  the  standard  system  of  train  de- 
spatching. 

DISCIPLINE  OF  EMPLOYEES 

President  Vreeland.—  We  have  been  fortunate  in  having  sufficient 
time  at  our  disposal  to  give  each  paper  and  topic  presented  ample 
attention.  There  is  only  one  paper  left.  It  is  the  paper  on  "Disci- 
pline ni  Employees  by  the  Merit  System,"  by  W.  A.  Satterlcc.  There 
is  little  in  the  paper  except  what  is  statistical,  and  as  it  has  been 
distributed  to  ilu1  members  there  will  be  110  need  for  reading  it. 
1  ask  Mr  Harrington  to  open  the  discussion  on  this  paper. 

Mr.  Harrington.  Camden,  N.  J  The  paper  just  presented  by 
Mr.  Satterlcc  is  a  valuable  contribution,  and  is  a  clear  and  concise 
statement,  indicating  the  tendency  of  recent  practice  in  disciplinary 
methods.  The  interest  taken  in  the  subject  of  discipline,  the 
method,  the  rule  of  procedure  and  the  relation  the  employer  should 
bear  to  the  employee  has  never  been  greater  than  at  the  present 
time.  The  individuality  of  the  employer  has  much  to  do  with  the 
results  of  any  system  of  discipline.  A  system  is  not  the  panacea. 
It  is  conceded  by  all  that  the  old  method  of  suspension  for  violation 
ol  rule  was  not  fruitful  of  results.  Certain  facts  have  become 
patent  as  being  essential  to  any  system  of  discipline,  to  wit: 

The  keeping  of  a  thorough  history  of  each  employee  from  the  date 
of  his  employment,  showing  cleaily  all  irregularities,  violations  of 
rules,  relation  to  complaints,  accidents,  and  secret  service. 

The  employee  to  receive  a  hearing,  to  Ik-  treated  with  considera- 
tion, to  be  given  opportunity  to  explain  under  proper  conditions 
and  surroundings  his  position,  before  discipline  be  ordered. 

Any  system  in  which  the  employee  is  disciplined  conforming  to 
the  thirty-two  features  will  conduce  to  better  feeling  and  be  fol- 
lowed generally  by  better  results. 

Experience  has  dictated  that  in  exercising  discipline  great  care 
must  be  observed  in  not  passing  judgment  until  all  facts  have 
been  thoroughly  investigated.  Experience  has  furthermore  demon- 
strated that  the  misdeeds,  violations  of  order,  breaches  of  disci- 
pline of  the  employee,  in  some  way  or  another,  are  brought  to  the 
attention  of  the  employer.    Whereas,  the  commendable  »cts,  the 


little  refinements  of  courtesy,  the  observance  of  duties  and  rules, 
that  may  be  the  practice  of  the  employee  are  seldom  known  and 
are  really  and  legitimately  expected.  Threats  are  not  conducive  to 
good  discipline,  nor  producing  of  good  results.  What  good  can 
possibly  come  from  balancing  bad  against  good?  Bad  is  from  the 
very  nature  of  things  bound  to  crop  out  and  be  known,  while  good 
is  less  apparent,  less  known  and  never  as  strenuously  obtruded 
upon  us.  Wherein  does  the  good,  conscientious,  able,  trustworthy 
employee  profit  from  a  system  of  merits  and  dements?  It  does  not 
seem  that  the  merit  and  demerit  system  reaches  the  core.  I  have  in 
mind  men  who  would  not  care  in  the  slightest  whether  they  had 
ten  or  one  hundred  demerits,  or  merits;  they  would  run  the 
chances  of  detection  in  just  the  same  fashion  that  certain  conduc- 
tors do  in  the  matter  of  irregularities  in  fare  registration.  How- 
ever, let  these  men  actually  lose  something,  though  it  be  but  a  little, 
in  their  standing  in  the  grade,  class  or  seniority— it  need  not. 
and  in  fact  better  not,  be  a  threat  of  discharge— and  what  is  the 
result?  The  punishment  is  immediate,  the  penalty  is  paid  at  once, 
the  evil-doer  suffers,  and  what  is  more  advantageous,  the  worthy, 
painstaking  employee  receives  immediately  what  he  is  entitled  to. 
recognition  and  advancement. 

I  have  tried  the  suspension  system,  the  merit  and  demerit  system, 
and  abandoned  them  both  after  careful  and  persistent  trial  and 
effort.  The  demotion  system  was  first  put  into  effect  upon  our 
railway  just  about  two  and  a  half  years  ago,  and  has  been  gradually 
developed  into  a  thoroughly  operative,  practical  system  and  con- 
ducive to  the  best  results,  Under  this  system  an  employee  for  any 
irregularity  is  notified  that  he  will  be  demoted  one  or  more  points 
on  the  seniority  list  if  proper  explanation  be  not  made  on  or  before 
a  specified  date.  This  notice  with  an  account  of  the  irregularity  is 
t.ostcd  on  the  bulletin  boards  at  the  meeting  places  of  the  men. 
This  usually  results  in  the  men  whose  names  arc  posted  arranging 
to  meet  the  general  manager,  affording  an  excellent  opportunity 
to  exercise  judgment  in  enforcing  discipline.  The  wholesome 
effects  are  most  noticeable,  and  efficient  and  reliable  employees 
under  this  system  forge  gradually  and  surely  ahead,  obtaining  the 
best  and  roost  profitable  rims  at  the  disposal  of  the  company,  and 
in  such  men  the  general  stability  of  the  working  force  is  maintained 
against  any  possible  disaffection  upon  the  part  of  the  man  suffering 
Erom  demotion.  It  can  be  seen  that  this  system,  while  not  directly 
taking  cognizance  of  the  efficient  employee,  in  fact  docs  take  the 
most  pronounced  action  in  his  behalf. 

President  Vreeland.— I  will  read  the  following  announcements: 
ANNOUNCEMENTS 

The  pronounced  success  which  has  characterired  the  business 
meetings  of  this  convention  las  been  due  to  the  fact  that  papers 
have  been  presented  upon  subjects  which  are  of  vital  importance  to 
every  street  railway,  no  matter  what  its  environments  may  be,  and 
these  papers  have  been  actively  discussed  by  a  large  number  of  our 
members.  For  this  reason  we  hope  that  all  of  our  members  will 
give  thought  to  the  matter  of  subjects  on  which  papers  shall  be 
presented  next  year.  The  secretary  will  issue  a  request  to  members, 
asking  for  suggestions  a*  to  topics  for  papers,  and  we  hope  the 
members  will  give  the  subject  careful  consideration,  and  that 
when  they  suggest  subjects  they  will  also  indicate  a  proper  person 
to  write  on  the  subject. 

John  G.  Holmes,  of  Pittsburgh,  one  of  the  past  presidents  of  the 
association,  to  whom  I  extended  an  invitation  to  lie  present  at  this 
meeting,  sends  a  letter  in  which  he  regrets  his  inability  to  be  present 
on  account  of  business  engagements,  recalls  his  many  pleasant 
acquaintances  among  the  members  and  wishes  to  be  remembered 
to  them. 

Secretary  Pcnington  desires  to  thank  personally  the  writers  of 
all  the  papers  for  their  promptness  in  forwarding  copies  of  their 
papers  so  that  they  might  be  printed  in  ample  time  before  this 
meeting.  This  helps  the  work  of  the  secretary  very  greatly.  All 
of  the  papers  were  received  about  five  weeks  before  the  date  of 
this  meeting,  which  enable  the  secretary  to  have  them  in  the  hands 
of  the  members  fully  two  weeks  before  the  convention 

President  Vreeland  — We  will  have  the  report  of  the  committee 
on  resolutions. 

REPORT  OF  THE  COMMITTEE  ON  RESOLUTIONS 
The  following  report  was  presented  by  Messrs.  Bean  and  Dickin- 
son, and  was  adopted: 

Resolved  that  the  thanks  of  this  association  be  tendered  to  Jere  C 
Hutchins  and  his  able  assistants  for  their  efforts  in  our  behalf 
during  the  convention ; 

To  the  exhibit  committee,  especially  its  chairman,  John  H.  Fry, 
for  the  very  complete  arrangements  made  for  the  exhibit  and  the 
satisfactory  manner  in  which  they  were  carried  out ; ' 
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To  the  supply  men  for  the  magnificent  manner  in  which  they  have 
conducted  their  exhibits  at  this  meeting ; 

To  the  local  press  for  the  very  complete  and  intelligent  reports 
of  the  transactions  of  the  convention ; 
To  the  several  passenger  associations  which  have  granted  the  re- 
rate  of  fare  and  a  third  to  the  persons  attending  this 


To  the  president  and  the  other  officers  of  the  association  for  the 
admirable  manner  in  which  the  affairs  of  the  association  have  bem 
conducted  during  the  last  year,  and  to  all  who  have  in  any  way 
contributed  to  the  success  of  this  most  interesting  convention. 


NEW  OFFICERS 


The 


then  presented  the  following 

Your  committee  on  nominations  respectfully  report  recommend- 
aig  the  following  officers  for  the  ensuing  year: 

President,  Jcre  C.  Hutchins,  president  Detroit  United  Railways. 
Detroit. 

First  vice-president,  W.  Caryl  Ely.  president  International  Rail- 
way Company,  Buffalo, 

Second  vice-president,  W.  Kelsey  SchnefT,  president  Cincinnati 
Traction  Company,  Cincinnati. 

Third  vice-president,  P.  S,  Arkwrighi.  president  Georgia  Railway 
&  Light  Company,  Atlanta. 

Executive  committee—  H,  H.  Vreeland,  president  Metropolitan 
Street  Railway  Company,  New  York ;  R.  T.  Laffin,  general  manager 
Worcester  Consolidated  Street  Railway  Company.  Worcester; 
Andrew  Radel.  vice-president  Middlesex  &  Summerset  Traction 
Company,  Bridgeport:  Walter  P.  Read,  vice-president  Consolidated 
Railway  &  Power  Company,  Salt  I.ake  City;  Willard  J.  Hield. 
general  manager  Twin  City  Rapid  Transit  Company,  Minneapolis; 
secretary  and  treasurer,  T.  C.  Penington,  treasurer  Chicago  City 
Railway,  Chicago. 

The  committee  has  received  but  one  invitation  for  the  place  for 
holding  its  next  annual  meeting.  Mr.  J.  W.  McFarland.  superin- 
tendent of  the  Chattanooga  Electric  Railway  Company.  Chatta- 
nooga. Tenn.,  appeared  before  the  committee  and  extended  an 
invitation  on  behalf  of  his  company  and  the  city.  Owing  to  the 
limited  information  in  possession  of  your  committer,  we  do  not  feel 
warranted  in  recommending  Chattanooga  as  the  next  meeting 
place,  but  do  recommend  that  the  matter  be  referred,  with  full 
power,  to  the  incoming  executive  committee, 

On  motion  of  Mr.  Root,  of  New  York,  the  secretary  was  author- 
ised to  cast  the  ballot  of  the  association  for  the  officers  named 
by  the  nominating  committee.  The  secretary  cast  the  ballot  and 
the 


President  Vreeland —We  will  adjourn,  to  meet  at  the  banquet  to- 
night, and  in  accordance  with  the  usual  custom,  the  installation  of 
the  new  officers  will  take  place  at  the  close  of  the  1 



Officers  of  the  Accountants' 

At  the  meeting  held  Friday  morning  of  the  Street  Railway 
Accountants'  Association  of  America,  the  following  were  elected 
officers  of  the  association  for  the  coming  year: 

President — Henry  J.  Davies.  secretary  Cleveland  Electric  Rail- 
way Company.  Cleveland,  Ohio. 

First  Vice-President — Irwin  Fullerton.  general  auditor  Detroit 
United  Railway.  Detroit.  Mich. 

Second  Vice-President— D.  Dana  Bartlrtt.  general  auditor  Bos- 
ton &  Northern  Railroad  Company.  Boston,  Mass. 

Third  Vice-President— J.  B.  Hogarth,  auditor  Denver  City 
Tramway  Company.  Denver.  Col. 

Secretary  and  Treasurer— W.  B.  Brockway,  consulting  account- 
ant, Birmingham  Railway.  Light  4  Power  Company.  2;  Broad 
Street,  New  York. 

Executive  Committee— The  officers  and  H.  C.  Mackay,  comp- 
troller the  Milwaukee  Electric  Railway  &  Light  Company.  Mil- 
waukee, Wis. ;  O.  M.  Hoffman,  treasurer  Conestoga  Traction 
Company.  Lancaster.  Pa.,  and  Elmer  M.  White,  cashier  Hart- 
ford Street  Railway  Company.  Hartford,  Conn. 

A  fourth  member  of  the  executive  committee  was  not  elected, 
but  his  selection  was  left  to  the  committee,  pending  the  determina- 
tion of  the  next  ] 


On  Dec  a,  in  San  Francisco,  there  is  to  be  held  a  special  election 
for  the  purpose  of  submitting  to  the  people  propositions  for  acquir- 
ing the  Geary  Street  Railroad  at  the  expiration  of  the  present  fran- 
chise on  Nov.  6,  1003    All  will  await  with  interest  the  reault  of  this 


The  Banquet 

As  usual  the  banquet  was  the  crowning  feature  of  the  meeting, 
and  its  most  important  social  event,  and  on  this  occasion  it  was  an 
unusually  brilliant  assemblage.  There  were  at  least  400  in  attend- 
ance, about  one-third  of  whom  were  ladies,  and  the  scene  presented 
was  unusually  attractive  The  banquet  was  given  in  the  large 
dining-room  of  the  Cadillac,  which  was  decorated  for  the  affair. 
From  the  marble  pillars  which  divide  the  mirrored  room  into 
sections,  long,  drooping  streamers  of  smilax  were  strung  to  all 
sides  of  the  room.  The  middle  of  each  table  was  a  solid  bed  of 
American  Beauty  roses  set  in  their  own  foliage,  and  there  were 
also  huge  clusters  of  these  (lowers  on  every  table. 

T  he  tables  were  placed  in  four  rows,  with  the  president's  table  at 
the  head,  facing  the  gathering.  President  Vreeland  acted  as  toast- 
master,  and  at  the  table  beside  him  sat  the  newly  elected  president, 
Jerc  C.  Hutchins,  Mayor  Maybury.  Gen.  Russell  A.  Alger.  Secre- 
tary T.  C.  I'cnington,  W.  Caryl  Ely,  of  Buffalo;  Michael  Brcnnan 
and  James  T.  Keena,  of  Detroit,  and  others,  speakers  and  officers 
of  the  association. 

President  Vreeland,  in  opening  the  proceedings,  spoke  of  the 
work  done  by  the  companies  represented  in  the  association,  the 
character  and  value  of  the  properties  operated,  and  the  service* 
performed.  He  formally  installed  the  new  officers  of  the  associa- 
tion and  bespoke  for  them  the  same  hearty  co-operation  which  he 
has  received.  The  newly  elected  president,  Jere  C,  Hutchins,  re- 
ceived an  ovation  in  which  the  Detroit  representatives  joined  most 
heartily.  Mr.  Hutchins  responded,  thanking  the  members  of  the 
convention  for  the  great  honor  which  they  had  conferred  upon  him. 
and  through  him,  on  his  company,  the  city  and  the  State.  He  also 
referred  to  the  work  which  electric  railroading  is  doing  for  man- 
kind. Mayor  Maybury  responded  to  the  toast,  "The  Growth  of 
Detroit."  and  thanked  the  convention  for  honoring  President 
Hutchins  with  the  highest  office  in  its  gift. 

Michael  Brcnnan  responded  to  the  toast,  "How  the  People  Would 
Run  a  Street  Railway,"  and  spoke  particularly  of  the  newspapers. 
The  next  speaker,  W.  Caryl  Ely.  of  Buffalo,  spoke  on  "The  Future 
Electric  Railway,"  and  James  T.  Keena,  of  Detroit,  spoke  in  a 
humorous  vein  on  "The  Trolley;  Its  Future  State."  referring  to 
possibilities  in  the  worlds  we  know  not  of.  The  programme  was 
interspersed  with  singing  by  a  quartet  and  soloists. 

In  conclusion  Mr.  Brcnnan  moved  a  vote  of  thanks  to  the  toast- 
master.  Mr.  Vreeland,  and  in  acknowledging  the  honor  Mr.  Vree- 
land thanked  all  who  had  aided  in  making  the  convention  such  an 
unqualified  success. 


A  notice  posted  near  the  main  entrance  to  the  convention  hall 
at  Detroit  stated  that  all  master  mechanics  in  attendance  at  the 
convention  were  invited  to  meet  at  Station  A  of  the  Detroit 
United  Railway  at  .1  o'clock  on  Thursday  afternoon.  In  accept- 
ance of  this  invitation  about  a  do/en  or  fifteen  gentlemen  at- 
tended the  meeting,  the  purpose  of  which,  as  announced  by 
Thomas  Farmer,  superintendent  of  motive  power,  was  the  organ- 
isation of  an  association  to  be  composed  of  the  master  mechanics 
nnd  electrical  engineers  of  the  different  companies.  The  proposi- 
tion met  with  general  approval,  and  at  the  meeting  a  committee 
of  six  members  was  appointed  to  meet  on  Friday  at  the  office  of 
Detroit  United  Railway,  12  Woodward  Avenue,  and  take  further 
action.  The  name  suggested  for  the  association,  but  not  formally 
adopted ,  was  "The  Mechanical  and  Electrical  Association  of  Elec- 
tric Railways." 

The  committee  elected  at  Thursday's  meeting  consisted  of 
Tbomas  Farmer,  superintendent  of  motive  power  of  the  Detroit 
United  Railway,  chairman  executive  committee;  E.  W.  Olds, 
superintendent  of  rolling  stock.  Milwaukee  Electric  Railway  & 
Light  Company.  Milwaukee,  Wis.;  William  Pcstell.  superinten- 
dent of  motive  power  and  machinery,  Worcester  Consolidated 
Street  Railway  Company,  Worcester,  Mass.:  G.  W.  Palmer,  Jr., 
electric  engineer,  Old  Colony  Street  Railway  Company,  Brock- 
ton, Mass.;  C.  A.  Brown,  master  mechanic,  Toledo  Railways  & 
Light  Company.  Toledo.  Ohio;  W.  O.  Mundy,  master  mechanic. 
St.  Louis  Transit  Company.  St.  Louis,  Mo. 

At  the  meeting  on  Friday,  it  was  voted  to  increase  the  mem- 
bership of  the  committee  and  to  hold  another  meeting  at  Cleve- 
land on  Jan.  12.  1903. 

 »♦«  

The  Columbus,  Delaware  &  Marion  Railway  will  inaugurate 
"  cold  weather"  trolley  parties  to  the  new  hotel  at  Stratford.  A 
"cold  weather"  trolley  party  sounds  like  an  innovation  in  electric 
railway  business,  but  it  also  sounds  like  a  good  way  to  develop 

new  business. 
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THE  EXHIBITION  AT  DETROIT 


THE  AMERICAN  Kl.OWKR  COMPANY  made  no  exhibit 
at  the  convention  hall,  but  those  of  the  delegates  who  visited 
the  company's  piant  at  Detroit  were  impressed  with  its  magnitude 
.iiid  ihc  excellent  facilities  there  provided  for  manufacturing  ilio 
blower*,  fans,  engines,  etc..  lor  which  the  American  Blower  Com- 
pany has  established  so  enviable  a  reputation.  The  Company  "ill 
gladly  send  a  lurid- .me  booklet  containing  illustrations  of  its 
various  departments  to  any  one  interested. 

THE  AMERICAN  ELECTRIC  SWITCH  COMPANY,  of 
Pittsburgh,  was  represented  by  W.  S.  Berry,  who  made  an  cx- 
bihit  in  connection  with  C.  J.  Harrington 

N.  A.  CHRIS  I  KNSKN.  of  Milwaukee,  nude  a  separate  exhi- 
bit fiom  that  o|  the  Chriitenscu  Engineering  Co.  in  the  annex. 
Here  he  showed  a  Christeiiscn  motor-driven  air  compressor  for 
use  in  shops,  power  houses,  rle..  for  furnishing  complet  ed  air 
for  (leaning  purposes,  (or  pneumatic  tool*,  etc.  Mr.  Cliristcnsen 
stated  that  he  now  had  facilities  Inr  turning  out  these  sclicon- 


the  joint  seems  likely  to  be  the  most  popular  one  yet  devised, 
since  it  is  so  easily  made  with  special  machinery  and  so  tight. 

THE  UNION  STOP  &  SIGNAL  COMPANY,  ol  Fall 
River,  Mass,  has  an  apparatus  for  enal  ling  a  despatcher  on  an 
intcmrban  road  to  stop  a  car  by  means  of  a  danger  signal  at  any 
siding.  This  is  done  by  automatic  counting  apparatus  in  the 
signal.  But  two  wires  in  addition  to  the  usual  despatches'  tele- 
phone circuit  arc  required.  A  time  stamp  system  of  triplicate 
fain  orders  is  used  in  connection  with  the  system,  and  a  record 
is  kept  at  each  telephone  booth  of  the  orders.  No  order  can  be 
taken  from  the  booth  without  being  first  released  by  the  de- 
spatcher. O.  \V.  Hart,  general  manager,  was  present  explaining 
the  system. 

THE  G.  P.  MAGANN  AIR  BRAKE  COMPANY,  of  Detroit, 
of  course  had  an  excellent  exhibit  in  the  form  ol  its  system  in  actual 
operation  on  all  the  intcrurban  lines  ol  the  Detroit  United  Rail- 
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LOOKING  FROM  THE  GALLERY  OF.  FXHIBIT  HALL 


laincd  comprcssori  in  sizes  tip  to  175-hp.  The  motor  for  driving 
the  compressor  is  provided  with  the  standard  type  of  automatic 
rul-in  and  cut-out  control,  which  throws  the  load  onto  the  motor 
direr!  without  resistance  control. 

THE  CLIMAX  FENCE  POST  COMPANY,  of  Chicago,  was 
rrpr<  scntcd  by  H  E.  Overstrcet,  general  manager.  The  patented 
l>osts  of  this  company  consist  of  a  steel  top.  Inr  strength,  with  a 
clay  base  to  prevent  destruction  by  corrosion. 

CRANK  COMPANY,  ol  Chicago,  had  it»  usual  line  of  high- 
pressure  steam  valves  and  flanges  on  exhibition,  in  charge  of 
Captain  George  A  Hind.  A  ll.mgc  in  which  the  joint  between 
the  flange  and  wrought  iron  pipe  was  made  by  rolling  the  pipe 
ontwardlv  i"fo  erooves  in  the  flange  was  shown.  This  rolling 
is  done  by  '  machine ly,  developed  by  Crane  Company,  and 


way.  A  special  car  with  Magann  air  brakes  was  also  at  the  service 

of  all  those  desiring  to  make  use  of  it.  E.  C.  Rutherford,  general 
manager,  put  up  a  small  exhibit  in  convention  hall,  consisting 
of  a  miniature  car  equipment,  a  l-hp  air  compressor,  and  a 
large  storage  tank  for  use  where  the  air  is  compressed.  This  tank 
was  is1  j  ft.  high  by  36  ins.  diameter,  and  a  smaller  tank  was  also 
provided  for  the  first  storage  of  the  air  and  as  a  place  for  the 
newly  compressed  air  to  drop  its  moisture.  The  space  was  sur- 
rounded by  a  fence  of  brake  cylinders.  The  company  was  alio 
represented  by  Vice-President  J.  C  Grace 

THE  STUART  HOWI.AND  COMPANY,  room  .tao,  Cadil- 
lac, was  ably  represented  by  II .  W.  Smith  from  the  Boston  office 
and  II.  De  Steesc.  of  the  New  York  branch  office.  A  full  line  of 
overhead  spi  ciaMici  were  shown  at  the  Cadillac,  consisting  chiefly 
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of  standard  types  of  flexible  brackets  and  their  now  well-known 
forms  of  overhead  suspensions,  for  both  single  and  double  trolley, 
of  which  808  miles  have  been  sold  and  delivered  within  the  past 
seven  months.  The  parlor  was  constantly  filled  with  street  rail- 
way delegates,  who  were  loud  in  their  praise  over  the  "tasty"  ar- 
rangements. Each  guest  was  appropriately  decorated  with  a 
unique  souvenir,  in  the  form  of  a  medallion,  bearing  the  legend 
"808,  Detroit,  1902,"  to  which  was  suspended  a  miniature  fac- 
simile of  their  famous  "III  rib"  trolley  wheel,  which  is  now 
known  throughout  the  country  for  its  excellence  in  wearing 
qualities. 

THE  STANDARD  POLE  &  TIE  COMPANY'S  exhibit  con- 
sisted of  the  corner  posts  at  the  (pace  occupied  by  the  Consoli- 
dated Car  Fender  Company,  together  with  sections  ot  their 


Ohio  tunnel  at  Baltimore,  was  also  shown.  The  usual  motor 
generator  testing,  set  with  laboratory  standard  testing  instru- 
ments, which  Mr.  Brown  has  had  at  several  previous  conventions 
for  teeing  conductivity  of  bonds,  was  installed  and  in  operation. 
A  novel  device,  rather  out  of  the  previous  lines  followed  by  Mr. 
Brown,  was  a  motorman's  mirror,  so  mounted  at  the  right  of  the 
motorman  on  the  front  platform  as  to  enable  him  to  see  the  rear 
step.  The  mirror  necessarily  hangs  out  further  than  the  car  but 
is  mounted  on  a  swivel  so  that  in  passing  obstructions  it  will 
swing  back.  An  iron  cross-bond,  with  plastic  plug  bonds  at  each 
tiid,  was  also  shown. 

THE  FEDERAL  SUPPLY  COMPANY,  of  Chicago,  repre- 
sented by  J.  E.  Gavitt,  showed  samples  of  the  Rogers  improved 
journal  box  packing,  which  is  a  mixture  of  steel  wool  and  cotton 


A  GENERAL  VIEW  OI:  THE  EXHIBITS 


Southern  white  cedar  or  juniper  poles.  They  also  had  sample*  of 
Florida  heart  pine,  the  timber  of  which  their  cross  arms  and 
octagonal  poles  are  manufactured.  E.  G.  Chamberlin,  the  vice- 
president  of  the  company,  was  in  charge  of  the  exhibit,  and  the 
secretary  and  treasurer,  Fred.  L.  Merritt,  was  also  in  attendance. 
A  neat  little  souvenir  in  the  shape  of  an  octagonal  pen  holder,  a 
lac-simile  of  its  poles,  was  distributed. 

THE  ARMSPEAR  MANUFACTURING  COMPANY,  of 
New  York,  made  an  exhibit  of  "Armspear"  steel  tail  lights,  switch- 
lights  and  hand  lanterns,  which  served  to  impress  (he  casual 
visitor  with  the  importance  of  interurban  work  C.  E.  Nicol.  of 
New  York,  and  C.  K.  Freeman,  of  Freeman  &  Buckley.  Western 
representatives.  Chicago,  were  in  attendance. 

"HAROLD  P.  BROWN,  of  New  York,  exhibited,  for  the  first 
time,  a  new  plastic  bond  called  the  plastic  socket  bond,  which  con- 
sists of  a  flat  copper  plate  with  ball-tipped  Iiiks  on  one  edge,  which 
goes  inside  the  fish-plate.  The  lugs  rest  in  holes  drilled  into  the 
base  of  the  rail.   The  plastic  plug  bond  used  in  the  Baltimore  & 


w.iste,  which  tends  to  prevent  hot  boxes.  The  Rogers  packing 
receptacles,  a  steel  netting  for  holding  the  packing,  enable  the 
packing  of  a  journal  with  much  less  waste  than  would  otherwise 
be  required. 

MESSRS  PORTER  &  BERG,  of  Chicago,  were  both  on  hand, 
ami  though  making  no  exhibit  themselves,  the  goods  they  handle 
were  shown  by  various  companies.  E.  R.  Mason,  the  New  York 
representative,  was  also  there. 

THE  NEW  YORK  SWITCH  &  CROSSING  COMPANY, 
Hohtiken,  N  J.,  was  represented  by  M.  W.  Conway. 

THE  GREEN  ENGINEERING  COMPANY,  of  Chicago; 
had  President  P.  Albert  Poppenhusen  looking  after  its  interests. 

THE  CONSOLIDATED  CAR  FENDER  COMPANY,  of 
New  York,  exhibited  all  four  of  its  types  of  fenders,  includ- 
ing the  one  for  interurban  cars.  The  Campbell  snow  broom 
and  the  Millen  car-step  lifter  were  also  included  in  the  exhibit. 
The  extent  to  which  this  company  controls  the  successful  fender 
business  in  this  country  fa  shown  by  the  kiricr  number  of  roads 
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using  the  Consolidated  fenders,  and  the  few  good  fenders  offered 
by  other  companies.  L.  W.  Haines  and  George  Hollingsworth 
explained  the  fenders  and  other  devices  to  visitors. 

F.  H.  LOVELL  &  CO..  of  New  York,  were  represented  by  A. 
Hall  Horry,  general  manager.   They  had  on  exhibition  all  kinds 


THE  AMERICAN  OIL  FILTER  COMPANY,  of  Philadel- 
phia, distributed  circulars  describing  its  automatic  oil  filter*. 

THE  R.  D.  NUTTALL  COMPANY,  of  Pittsburgh,  exhibited 
a  full  line  of  gears,  pinions,  trolley  bases  and  bearings.  The  com- 
pany was  represented  by  F.  A.  Estep,  president  and  treasurer: 


THE  EXHIBIT  OF  THE  PECKHAM  MANUFACTURING  COMPANY 


of  overhead  material  manufactured  by  themselves  at  their  own 
plant  at  Arlington.  N.  J. 

THE  NILES  CAR  &  MANUFACTURING  COMPANY,  of 
Nilcs,  Ohio,  was  well  represented  in  the  person  of  George  E. 
Pratt,  assistant  general  manager  and  contracting  agent.  Mr. 
Pratt,  in  addition  to  hi*  other  responsible  duties  with  the  com- 
pany, has  just  been  appointed  purchasing  agent. 

THE  PITTSBURGH  REDUCTION  COMPANY,  ol  Pitts- 
burgh, exhibited  a  full  line  of  aluminum  cables,  both  bare  and  in- 
sulated, which  made  this  booth  one  of  the  brightest  in  the  ex- 


George  W.  Provost,  of  Pittsburgh;  W.  A  Armstrong,  of  Phila- 
delphia; the  Frank  Ridlon  Company,  of  Boston;  Arthur  S.  Part- 
ridge, of  St.  Louis,  and  J.  H.  McGill.  of  Chicago.  The  new  book  on 
gearings  this  company  is  publishing  contains  a  great  quantity  of 
valuable  engineering  data. 

THE  PULLMAN  AUTOMATIC  VENTILATOR  COM- 
PANY, of  York,  P».,  was  represented  by  William  Rufus  ReiUell. 
general  manager,  and  by  Lowell  Williams,  special  representative. 
These  gentlemen  exhibited  their  ventilator  on  the  special  train 
from  New  York,  and  were  awarded  for  doing  so  by  several  orders. 


EXHIBITS  OV  THE  DUFF  MANUFACTURING  COMPANY,  GILES  S.  ALLISON  AND  THE  UNITED  STATES  STEEL  COMPANY 


htbition  hall.  The  company  was  represented  by  Secretary  ami 
General  Manager  Arthur  V.  Davis,  of  Pittsburgh;  J.  A.  Ruther- 
ford and  C.  M.  Harris,  of  Cleveland;  Ernest  H.  Noyes,  oi 
Chicago;  William  Hooprs,  electrical  engineer:  Safford  K.  Colby, 
manager  New  York  office;  Percy  Hodges.  Boston,  and  A.  K. 
Laurie,  general  sales  agent. 

THE  MAYER  it  ENGLUND  COMPANY,  of  Philadelphia, 
was  represented  by  C.  J.  Mayer,  president;  W.  A  Armstrong. 
Philadelphia;  J.  M.  Gallagher,  of  Chicago,  and  W.  A.  Cockley,  of 

New  Y-s'k. 


received  before  reaching  Detroit.  They  also  equipped  with  their 
ventilator  system  a  Detroit  car,  which  was  run  on  tracks  near  the 
hall,  and  attracted  much  attention  from  the  delegates. 

GKORGE  S.  HASTINGS,  the  Cleveland  sales  agent,  who 
handle)  Smith  heaters,  St.  Louis  cars  and  numerous  other  lines, 
was  in  constant  attendance.  His  tir  "cricket,"  labeled  "I  chirp 
for  Hastings."  was  one  of  the  most  popular  souvenirs  of  the  week. 

MERRITT  &  CO..  of  Philadelphia,  exhibited  their  expanded 
metal  lockers,  and  were  represented  by  Stephen  Morris.  The  pe- 
culiar advantages  of  the  Merritt  lockers  ire  their  durability  and 
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neatness;  the  freedom  with  which  they  admit  light  and  air;  the 
ease  which  they  are  kept  dean  and  the  adequate  protection  which 
they  furnish.  They  are  already  in  use  in  the  power  stations  and 
car  houses  of  some  of  the  largest  electric  railway  systems  o(  the 
country. 

THE  STERLING  LUBRICATOR  COMPANY,  Rochester. 
N.  V.,  had  several  styles  of  its  force  feed  lubricators  in  actual 
operation  in  a  prominent  stand  on  the  main  floor.  The  device 
has  a  positive  feed,  it  will  pump  against  any  pressure  and  can  be 
regulated  to  supply  any  amount  of  oil  to  any  cylinder.  An  auto- 
mobile lubricator  was  featured.  J.  Sherry  was  in  charge. 

GEORGE  F.  BRANDAU,  of  Utica,  N.  Y„  exhibited  an  auto- 
matic life  guard  and  combination  car  brake.  One  of  the  devices 
was  attached  to  a  Detroit  United  Railway  car,  and  many  of  the 


THE  BETHLEHEM  STEEL  COMPANY,  South  Bethlehem. 
Pa.,  showed  several  samples  of  hollow-forged  open  hearth  steel, 
and  distributed  a  fine  pamphlet  describing  and  illustrating  its  prod- 
uct in  detail.    Clifford  B.  Hansen  was  in  charge. 

THE  AMERICAN  TRACKBARROW  COMPANY,  Lowell, 
Mass.,  presented  a  wheelbarrow  with  flanged  wheel  for  running 
along  track,  and  a  pony  car  and  timber  track  truck.  Edward  B. 
Peirce,  manager  of  the  company,  demonstrated  the  articles. 

THE  VAN  DORS'  &  DUTTON  COMPANY,  of  Cleveland, 
showed  a  new  track  cleaner,  an  automatic  lift,  and  gears  and 
pinions  of  various  kinds.  W.  A.  Dutton,  secretary  and  treasurer, 
was  in  charge  of  the  exhibit. 

THE  VAN  DORN-ELLIOTT  ELECTRICAL  COMPANY, 
which  is  affiliated  with  the  above,  showed  a  rewound  armature 


m 
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EXHIBITS  OF  ELECTRIC  STORAGE  BATTERY  CO.,  STANDARD  PAINT  CO-,  STANLEY  ELECTRIC  MANUFACTURING i  CO. 

AND  GOLD  CAR  HEATING  AND  LIGHTING  CO. 


delegates  witnessed  an  actual  demonstration  as  to  its  advantage  * 
on  Lamed  Street  Friday  afternoon. 

DALLKTT  &  CO.,  Philadelphia,  dealers  in  new  and  second- 
hand material,  showed  a  sample  of  a  G.  E.  looo  motor,  a  number 
of  which  they  have  for  sale. 

THE  GREAT  WESTERN  SMELTING  &  REFINING 
COMPANY,  Chicago,  was  represented  by  Naihan  Alper,  who 
exploited  the  XXXX  nickel  babbitt  and  copper  hard  babbitt. 

THE  FEDERAL  MANUFACTURING  COMPANY,  Cleve- 
land, represented  by  A.  J.  Johnson,  showed  the  Federal  trolley 
pole  and  the  Johnson  trolley  retractor.  The  device  draws  down 
the  trolley  pole  full  15  ins.  below  the  line  whenever  the  trolley 
wheel  leaves  the  wire.  The  device  attracted  much  attention.  The 
Ludlow  Supply  Company,  Cleveland,  arc  agents  for  the  device. 

THE  GARRY  IRON  &  STEEL  COMPANY,  Cleveland,  was 
represented  by  E.  C  Powers,  secretary,  who  assisted  the  Ludlow 
Supply  Company  in  explaining  the  features  of  the  Garry  pneu- 
matic car  jack,  pit  jack  and  Dolly  bar. 


field  coils,  armature  coils  and  commutators.  The  stand  was  nicely 
decorated.  W.  A.  Dutton  and  J.  N.  Elliott  were  in  attendance. 

THE  UNIVERSAL  SANITARY  CUSPIDORE  COM- 
PANY, Worcester,  Mass.,  was  represented  by  N.  R.  Thibert  and 
N.  J.  Bcaudin.  On  exhibition  were  several  styles  of  their  sanitary 
cuspidores  for  car  and  office  use.  The  former  arc  built  into  the 
car  floor,  and  covered  with  grating  flush  with  the  floor.  They 
are  connected  in  parallel  to  a  single  pipe,  and  can  be  flushed  at 
the  bams  or  end  of  the  line  by  attaching  a  hose. 

THE  NATIONAL  LEAD  COMPANY,  New  York,  was  rep- 
resented by  F.  B.  Pierson,  the  Detroit  manager;  Walter  H.  Baker. 
St.  Louis;  Arthur  Jones,  Cincinnati;  Richard  L  Wcithas,  New 
York;  Walter  F.  Marks,  Chicago,  and  A.  G.  Marks,  Detroit.  The 
exhibit  consisted  of  bar  and  wire  solder,  coach  and  car  lead.  Phoe- 
nix babbitt  metal  journal  bearings,  armature  bearings  and  motor- 
axle  bearings.  Samples  ol  motor-axle  bearings,  lined  with 
Phccnix  babbitt,  which  had  been  in  use  for  many  months  on  De- 
troit United  cars,  were  shown. 
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THE  STANDARD  VARNISH  WORKS,  New  York, 
showed  a  number  of  armature  coils  insulated  with  its  various 
varnishes  and  compounds.  J.  C.  Dolph  was  in  charge. 

THE  PANTASOTE  COMPANY,  New  York,  showed  its  well- 
known  Pantasotc  and  Climax  curtains  and  curtain  fixtures  for 
open  and  closed  cars.  The  stand  was  handsomely  decorated  with 
palms.   John  M.  High  represented  the  company. 

THE  ADAMS  &  WEST  LAKE  COMPANY,  Chicago,  New 
York  and  Philadelphia,  made  an  exhibit  of  various  kinds  of  oil 
and  electric  headlights,  lanterns,  classification  lamps,  switch  and 
tail  lamps,  Adlake  and  K  lii  .:  bmkc  handles,  and  a  enntratwist 


door  fixture  for  double  doors.  A  large  electric  headlight  in  opera- 
tion attracted  attention  to  the  stand.  E.  L.  Langworthy  and  A. 
S.  Anderson,  of  Chicago,  and  James  A.  Foster,  of  Philadelphia, 
were  present. 

THE  HALE  &  KILBURN  MANUFACTURING  COM- 
PANY, New  York,  had  on  exhibition  fifteen  scats  of  various 
kinds.  A  specialty  was  made  of  its  canvas-lined  rattan  seats  and 
a  new  scat,  showing  steel  construction  throughout.  H.  I.  Bige- 
low  entertained  customers. 

THE  CURTAIN  SUPPLY  COMPANV,  Chicago,  had  a  very 
comprehensive  exhibit  of  curtains,  curtain  materials  and  curtain 
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fixtures  (or  open  and  closed  cars.  This  company  claims  to  hold 
important  basic  fundamental  patents  on  curtain  fixtures.  It  sup- 
plies a  majority  of  the  leading  traction  companies  of  the  country, 
and  in  many  cases  furnishes  roads  with  original  and  exclusive  de- 
signs of  curtains.  It  has  recently  opened  an  office  at  2131  Park 
Row  Building,  New  York  city,  in  charge  of  A.  L.  Whipple,  sales 
manager.  W.  H.  Forsyth,  general  manager  of  the  company,  was 
in  charge  of  the  exhibit. 

THE  STANDARD  PAINT  COMPANY.  New  York,  showed 
samples  of  P.  &  B.  paints,  electrical  compounds,  tape,  car  roofing 
and  insulating  papers.  J.  C  Shainwald,  Western  manager,  B.  C. 
Reckman  and  E.  R.  Willard.  of  Chicago,  were  in  charge.  Favored 
visitors  were  presented  with  a  very  fine  leather  card  case. 

THE  NATIONAL  CARBON  COMPANY.  Cleveland,  had  its 
usual  complete  exhibit  of  various  products  of  the  Cleveland  and 
Sandusky  plants.  Among  other  goods  were  shown  Partridge, 
Solar  and  National  brushes  in  various  grades,  including  Columbia 
wire  gauze  and  plumbago  types:  Columbia  arc  carbons  for  head- 
lights and  enclosed  arc  lighting:  also  auto  cells  and  Columbia 


EXHIBIT  OF  THE  J.  G.  BRILL  COMPANY 

dry  cells  for  automobile  and  gasolene  engine  sparking.  James 
Partridge,  manager  of  the  Partridge  works,  Sandusky,  and  R.  K. 
Mickey,  of  Cleveland,  were  in  charge.  A  useful  article  in  the 
shape  of  a  letter  opener  was  distributed. 

THE  D,  &  W.  FUSE  COMPANY,  of  Providence,  R  L.  was 
represented  in  a  neat  exhibit,  made  by  A.  Hall  Berry,  ino  William 
Street,  New  York. 

THE  KALAMAZOO  RAILWAY  SUPPLY  COMPANY. 
Kalamazoo,  showed  samples  of  the  Kalamazoo  ratchet  and 
Iriction  jacks,  models  of  the  Kalamazoo  cattle  guard,  and  the 
Kalamazoo  hand-car  wheel,  which  is  built  with  malleable  center 
and  wcldless  steel  tire. 

THE  ROOT  TRACK  SCRAPER  COMPANY,  Kalamazoo, 
Mich.,  exhibited  the  Root  track  scraper  and  a  flange  cleaner.  The 
two  devices  are  separated,  the  Hanger  being  in  front  of  the  scraper. 
They  may  be  fastened  either  to  the  body  of  the  car  or  to  the 
trucks.  The  danger  is  made  for  any  style  of  rail,  and  it  may  be  ad- 
justed and  set  by  means  of  a  lever  for  any  pressure  or  depth  of 
snow.  F.  N.  Root,  manager,  was  in  charge.  The  company  will 
shortly  bring  out  a  new  sleet  cleaner  for  the  trolley  wire. 

THE  GLOBE  TICKET  COMPANY,  Philadelphia,  showed 
various  styles  of  tickets,  transfers  and  order  books.  A  feature 
was  made  ol  a  new  form  of  transfer,  on  which  the  hour  and  min- 
utes may  be  punched  at  one  time.  A  souvenir  cigar  cutter  was 
distributed  to  the  company's  friends  by  W.  C.  Pope.  D.  C.  Grif- 
fiths, P.  C.  Snow  and  H.  N.  Brown. 

THE  NATIONAL  TICKET  COMPANY.  Cleveland,  had 
samples  of  tickets  and  transfers.  A.  J.  Reynolds  and  C.  F.  Bates 
were  kept  busy  distributing  small  bottles  of  "ink."  which  for 
some  reason  or  other  were  in  great  demand. 


THE  LUMEN  BEARING  COMPANY,  of  Buffalo,  was  rep- 
resented by  E,  P.  Sharp,  manager  of  the  street  railway  depart- 
ment, who  explained  the  advantages  of  Lumen  bronze  bearings 
and  trolley  wheels.  Alpha  bronze  check  plates  and  Lotus  lining 
metal.  Samples  of  new  molds  for  the  G.  E.  motors  on  the  Man- 
hattan Elevated  and  Aurora,  Elgin  &  Chicago  high-speed  cars, 
were  displayed. 

THE  PITTSBURGH  BLUE  PRINT  PAPER  &  MANU- 
FACTURING COMPANY,  Pittsburgh,  represented  by  S.  B. 
Whincry,  general  manager,  and  Robert  Gibson,  salesman,  de- 
monstrated the  new  Pittsburgh  transfer  ticket  machine.  This  is 
secured  on  the  wall  on  the  rear  platform,  and  by  turning  various 
thumb  screws  the  conductor  sets  the  machine  for  the  desired 
streets,  time  and  direction;  then  by  turning  a  crank  the  type  is 
inked,  impression  made  on  a  roll,  and  transfer  clipped  off.  The 
transfers  are  counted  and  indicated  by  a  dial  at  the  side.  The 
date  line  may  be  locked  before  starting,  and  the  type  cannot  be 
turned  back.  The  machine  may  be  set  for  any  predetermined 
li-, nr.  and  it  is  impossible  to  turn  beyond  this  point.  It  is  claimed 
that  by  the  use  of  this  device  it  is  impossible 
to  issue  a  fraudulent  transfer,  and  it  is  ob- 
viously impossible  lor  a  conductor  to  dis- 
pose of  a  package  of  blanks. 

THE  PETER  SMITH  HEATER  COM- 
PANY, Detroit,  had  a  handsomely  furnished 
booth  at  the  left  of  the  main  entrance.  In 
the  center  was  a  large  painting  of  the  "King 
of  Car  Heaters."  illuminated  by  a  frame  of 
incandcsccnts.  Three  styles  of  this  well- 
known  heater  were  shown.  The  heaters  on 
the  Detroit  United  Interurban  cars  and  the 
heater  installed  in  one  of  the  Brill  cars  on 
trackway  formed  part  of  the  exhibit.  Peter 
Smith,  president,  and  E.  W.  Smith,  super- 
intendent, were  in  charge  and  entertained 
their  friends.  George  S.  Hastings,  the 
Cleveland  supply  man,  who  is  general  sales 
agent  for  the  Smith  heater,  spent  much  of 
his  time  at  this  statin. 

I'll  B  ATLAS  RAILWAY  SUPPLY 
COMPANY.  Chicago,  had  a  large  exhibit, 
consisting  of  Atlas  rail  joints  and  braces, 
straight  line  and  compromise  or  step  joints, 
raised  joints  for  paving  purposes,  raised 
braces,  tie  plates.  Atlas  primer  and  surfacer 
for  coaches,  paints  for  trucks,  trolley  poles, 
ear  roofs,  etc.  A  feature  was  made  of  the 
new  Atlas  trolley  sleet  cutter,  a  simple  and 
inexpensive  device,  which  can  be  attached 
without  removing  the  trolley  wheel.  J.  G. 
McMichael.  president  and  treasurer;  R.  B. 
Kent,  vice-president  and  secretary,  and  C 
I).  Porterfield.  engineer,  were  in  attendance. 

THE  CLIMAX  STOCK  GUARD  COMPANY,  Chicago,  had 
on  exhibition  samples  of  its  well-known  Climax  vitrified  clay 
stock  guard,  which  is  in  use  on  a  number  of  important  interurban 
lines.    H.  E.  Ovcrslrcct  was  in  charge. 

THE  DORNKR  TRUCK  &  FOl'NDRY  COMPANY. 
Logan>port.  Ind..  had  its  exhibit  on  the  trackage  on  Earned 
Street.  The  feature  was  the  new  Dorncr  high-speed  truck,  which 
shows  several  good  features.  It  has  large  springs  on  each  side  of 
the  journal  boxes,  working  in  MMMW  w  ith  elliptic!.  T  he  top  frame 
is  extremely  rigid,  there  being  a  truss-steel  hoLtrr  in  the  center. 
It  is  claimed  this  is  one  of  the  easiest  riding  trucks  in  the  market. 
The  Burke  safely  switch  lock  was  also  shown.  This  device  is 
especially  advantageous  for  roads  employing  double-truck  cars, 
as  the  switch  remains  locked  in  position  until  turned  by  the  next 
conductor.  The  well-known  Reliance  track  cleaner  was  another 
feature,  demonstrated  by  II.  A.  Dorncr,  sales  agent  for  the  com- 
pany. 

THE  SPRINGFIELD  MANUFACTURING  COMPANY. 
Bridgeport.  Conn.,  exhibited  its  car-wheel  grinding  outfit  in  the 
annex.  Both  wheels  are  ground  on  the  axles  at  once.  In  shop 
practice  the  wheel  turning  device  and  the  grinders  may  be 
operateil  from  a  counter  shaft  by  a  single  motor,  but  in  the  ex- 
hibit three  motors  were  used.  The  wheel  head  is  on  a  compound 
swivel  and  slide,  so  that  the  cut  may  he  made  at  any  angle.  G.  VV. 
Jaektnan  was  in  charge. 

THE  LUDLOW  SUPPLY  COMPANY.  Cleveland,  exhibited 
several  of  the  line  for  which  it  is  sales  agent:  others  were  dis- 
played by  the  manufacturers.  The  feature  was  a  model  car  ar- 
ranged for  demonstration  of  the  pneumatic  car  lift,  used  for 
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raising  cars  and  removing  motor*,  built  by  the  Garry  Iron  &  Steel 
Company,  Cleveland.  Another  center  of  attraction  was  the  John- 
son trolley  retractor,  which  instantly  pulls  the  end  of  the  pole 
down  to  15  ins.  below  the  overhead  construction.  Chisholm  & 
Moore  rail  braces,  chair  braces  and  joints;  Milwaukee  reinforced 
trolley  poles,  Nichols- Lintern  air  sanders  were  also  shown.  The 
Simplex  Klcctric  Heating  Company  exhibited  various  forms  of  its 
electric  heating  apparatus  at  this  stand.  Colonel  W.  £.  Ludlow 
was  in  charge. 

THE  BRADY  BRASS  COMPaNY.  Jersey  City,  manufac- 
turer of  Cypus  bronze  specialties,  exhibited  a  complete  line  of 
motor  bearings,  journal  bearings,  check  plates,  babbitt  metal, 

soldi-r,  trolley  wheels,  etc.    The  company  makes  the  statement 


THE  SCARRITT  CAR  SEAT  WORKS,  St.  Louis,  had  five  of 
its  seats  in  a  neat  display.  Two  were  of  the  walkover  type  and 
the  others  reversible.  Cane,  imitation  leather  and  plush  upholster- 
ing were  shown.  A  recent  contract  of  importance  taken  by  this 
company  was  for  1000  seats  (or  the  St  Louis  Transit  Company. 
R.  R.  Touhy,  assistant  superintendent,  was  in  charge.  George  E. 
Howard,  superintendent,  was  absent  on  account  of  press  of  busi- 
ness. 

THE  SPENCER,  OTIS  COMPANY,  Chicago  selling  agents 
for  the  Hart  tie  plate,  made  a  neat  exhibit  of  this  specialty.  The 
top  surface  of  this  plate  is  cambered  and  corrugated,  preventing 
the  accumulation  of  sand  under  the  rail,  thereby  minimizing  a 
sand-cutting  effect  on  the  plate  and  rail.   It  acts  as  a  natural  shed 
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that  its  journal  and  motor  bearings  are  in  use  in  20,000  electric 
can  in  this  country.  Daniel  M.  Brady,  Charles  M.  Reubens  and 
Clarence  Pi  King  were  in  charge. 

THE  LE  VALLEY  VIT.S  CARBON  BRUSH  COMPANY, 
represented  by  its  president,  J.  V.  Clarke,  displayed  an  assortment 
Ol  the  various  shapes,  tizel  and  grades  of  carbon  brushes  in  its 
line.  Long  life,  high  conductivity  and  smooth  wearing  qualities 
are  claimed  for  this  brush.  Exhibited  in  a  case  were  a  number  of 
brushes  which  had  been  in  use  on  prominent  roads  for  remarkably 
long  periods  of  time.  One  sample  used  on  a  Westinghouse  No. 
49.  on  the  Tarrytown,  White  Plains  &  Mamaroneck  Railway, 
showed  but  !^-in.  wear  in  i6,8.\6  miles.  Another  brush,  tested  by 
the  Lorain  Steel  Company  on  one  of  its  motors,  showed  7-16-in. 
wear  in  14.000  miles.   Souvenir  brushes  were  distributed. 

THE  MALTBY  LUMBER  COMPANY,  Bay  City,  Mich.,  had 
an  exhibit  in  the  smoking  room,  consisting  of  a  number  of  photo- 
graphs of  views  in  its  lumber  yards,  saw  milts,  forests,  etc.  Dis- 
played were  sections  of  cedar  poles  and  cedar  ties.  A.  Maltby 
and  I.  A  Maltby  were  in  charge. 


ior  water,  brine  or  other  drippings  from  the  car  and  increases  the 
adhesive  qualities  of  the  plate  to  the  tic  by  minimizing  the  wave 
motion  on  the  plate,  also  prevents  buckling.  The  under  surface 
of  plate  is  provided  with  longitudinal  flanges,  designed  to  com- 
press the  fibers  of  the  wood  as  they  penetrate,  thereby  increasing 
its  density.  It  is  designed  for  greatest  transverse  strength.  W.  L. 
De  Reiner  and  II.  H.  Hart  were  in  charge. 

F.  H.  NEWCOMB,  of  Brooklyn,  displayed  in  a  large  case  a 
line  of  uniform  caps  and  badges.  Mr.  Newcomb  makes  a  specialty 
of  these  goods  and  supplies  many  of  the  leading  steam  and  electric 
roads  of  this  country. 

THE  HEY  WOOD  BROTHERS  &  WAKEFIELD  COM- 
PANY, Wakefield.  Mass.,  had  an  attractive  booth  in  which  it 
showed  a  full  line  of  its  railroad  specialties,  consisting  of  car  seats, 
spring  seating,  rattan  webbing,  mats,  etc.  The  Wheeler  No.  42 
was  shown  in  rattan,  with  backs  offset,  by  which  means  aisle  space 
is  gained  at  a  point  where  it  is  desirable.  The  seat  has  a  brass 
grab  handle  on  the  back  for  passengers  standing.  A  handsome 
sample  of  this  scat  was  shown  in  plush,  with  high  back,  head  rest 
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and  spring  edge  cushion;  a  moM  comfortable  seat  fur  a  long  ride. 
It  has  a  pedestal  base,  which  is  convenient  when  cleaning  the  car, 
and  a  movable  foot  rest,  allowing  space  under  scat  for  grips  and 
packages.  A  sample  of  the  double  revolving  chairs  Uttd  hi 
Brooklyn  and  other  cities  was  shown,  as  were  samples  of  spring 
seating  furnished  in  rattan,  carpet,  plush  and  artificial  leather. 
The  company  is  a  very  large  manufacturer  of  rattan  webbing,  and 
uses  selected  stock  hard-enamel  finish  rattan  for  car  scat  work. 
Samples  of  this  were  shown  unlincd  and  with  canvas  lining. 
Snow  brown  rattan  and  cocoa  mats  for  elevated  cars  were  shown 
in  large  quantities  F.  H.  Henry,  of  Wakefield,  and  Bertram 
Berry,  New  York  office,  were  present  for  the  company. 

THE  KINNEAR  MANUFACTURING  COMPANY,  Colum- 
bus, Ohio,  showed  a  steel  rolling  door  fur  car  houses.  It  is  com- 
posed of  flexible  steel  slats,  and  when  raised  rolls  into  a  hood. 
Around  this  hood  passes  the  trolley  circuit,  and  when  the  door  is 
raised  a  breaker  drops  flush  with  the  trolley  wire,  making  a  clear 


THE  AMERICAN  CIRCULAR  LOOM  COMPANY  had  an 
exhibit  of  circular  loom  with  especial  reference  to  car  wiring  and 
street  railway  needs.  J.  L  Kirkland.  of  New  York,  and  Thomas 
G,  Grier.  of  Chicago,  Western  manager,  were  in  attendance, 

THE  A.  &  J.  M.  ANDERSON  MFG.  CO.,  of  Boston,  made 
a  leading  feature  of  a  new  section  insulator,  which  they  have 
recently  devised  and  which  was  one  pi  the  neatest  novelties  in 
overhead  material  exhibited.  The  insulating  section  on  which 
the  trolley  wheel  runs  was  detachable  instantly  for  renewal,  and 
the  ends  to  which  the  trolley  wire  was  fastened  were  so  hooked 
to  the  main  frame  that  they  could  be  taken  off  by  taking  the 
tension  off  the  wire.  The  device  was  very  favorably  commented 
on,  Ernst  Woltmann  and  H.  F.  Sanville.  of  the  Philadelphia 
office,  represented  this  well-known  firm  of  overhead  material 
manufacturers. 

THE  SHERWIN-WILLIAMS  COMPANY,  of  Cleveland. 

whose  paints  are  used  as  standard  by  a  great  many  electric  rail- 
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surlace  for  the  trolley  wheel.  F.  K.  Billlicinier,  who  was  in 
charge,  passed  out  a  pasteboard  model  of  the  door,  the  operation 
of  which  puzzled  many  of  the  best  brains  at  the  convention. 

THE  AMERICAN  CAR  SEAT  COMPANY.  Brooklyn, 
showed  several  samples  of  pushover  car  scats  in  ratlan,  plush  and 
pantcsote.  The  company  is  a  large  producer  of  sweeper  rattan, 
and  imports  direct  from  its  own  plants.  It  introduced  a  new  It  •- 
ture  in  mechanical  pushover  action,  embodying  s<>  few  parts  that 
it  is  claimed  the  cost  of  replacements  cannot  be  Considered. 
Hiram  E.  Ackcrly.  sales  manager,  and  Lewis  Jansvetl,  superin- 
tendent, were  in  charge. 

THE  GRIFFIN  WHEEL  COMPANY.  Chicago  and  Detroit, 
had  a  plain  but  prominent  display,  consisting  simply  oi  four  sets 
of  its  well-known  car  wheels.  The  stand  was  tastefully  decorated 
with  palms.  W.  S.  Harpell  and  C.  K.  Knickerbocker  were  in 
charge. 

THE  NUNGESSER  ELECTRIC  BATTERY  COMPANY, 
of  Cleveland,  had  an  exhibit  of  its  dry  batteries  for  use  on  the  call 
bell  on  car*. 


way  lines,  made  a  strong  showing  at  this  convention,  demonstrat- 
ing the  great  amount  of  attention  this  great  paint  company  is 
giving  to  railway  needs.  E.  M.  Williams,  manager  street  railway 
department;  V.  A.  Klmguist.  special  street  railway  representative, 
and  Thomas  Madill.  manager  of  the  street  railway  department  in 
the  West,  did  the  honors.  Sherwin-Williams  paints  were  used  on 
ill c  Kulilinati  car  exhibit  mentioned  elsewhere. 

THE  UNITED  STATES  STEEL  COMPANY,  of  West 
Everett,  Mass".,  made  a  much  stronger  showing  of  the  Neal 
duplex  brake  than  ever  before,  the  exhibit  this  year  being  in 
charge  i>(  J.  S.  Hamlin,  manager  of  sales,  who  was  well  known  as 
a  master  mechanic  and  brake  expert  previous  to  his  connection 
with  this  company,  The  Neal  duplex  brake  is  so  simple  that  there 
was  little  to  make  an  exhibit  o[  impressive  size,  and  it  is  this 
simplicity  and  small  number  of  parts  that  constitutes  one  of  the 
numerous  strong  points  of  the  brake.  Three  types  of  axle-driven 
oil  pumps  were  shown,  one  of  which  can  be  placed  on  the  same 
axle  with  a  G.  E.  57  motor,  so  little  room  docs  it  take  up.  The 
oil  is  constantly  circulated  by  the  pump,  the  flow  being  throttled 
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to  produce  pressure  for  braking.  The  control  valve*  are  under  the 
car  and  worked  by  rods  from  a  motorman's  handle.  The  motor- 
man's  handle  is  cither  independent  ol  the  hand  brake  or  in  con- 
junction with  it,  as  the  railway  company  may  desire.  The  com- 
pany has  received  a  number  of  large  orders  the  past  few  months. 
<  >.  B.  Gage,  superintendent  of  works,  and  C.  S.  Miller,  treasurer, 
were  also  present. 

THE  STERLING-MEAKER  COMPANY,  of  Newark.  N.  J., 
represented  by  C.  S.  Ackley,  president;  E.  B.  McLean  and  C.  F. 
Wickwire,  exhibited  all  four  types  ol  renters,  the  Sterling  brake 
and  the  Sterling  sand  box.  The  Sterling  No.  5  register,  just 
placid  un  the  market,  has  been  redesigned  throughout  and  is  re- 
markable for  its  simplicity  of  design,  great  strength  of  parts,  large 
wearing  surfaces,  and  other  important  features.  This  register 
could  not  fail  to  attract  much  favorable  attention. 

THE  SPEER  CARBON  COMPANY,  of  St.  Marys.  Pa.,  ex- 
hibited a  full  line  of  carbon  brushes  in  three  grades.  J.  S.  Speer 
was  in  attendance. 

THE  NEW  HAVEN  CAR  REGISTER  COMPANY,  of  New 
Haven.  Conn.,  had  a  large  representation  both  in  the  way  of  men 
and  exhibits.  Willis  M.  Anthony,  president;  F.  C.  Boyd,  vice- 
president  and  general  manager:  John  S.  Bradley,  secretary  and 
treasurer,  and  representatives,  H.  E.  Beach,  M.  DcF.  Yates  and 
J   M.  Hayes.    This  company  exhibited  all  its  types  of  single. 


operates  the  Morris  Electric  Company  and  several  other*,  was 
represented  by  Elmer  P.  Morris,  E.  Packer  and  J.  Fountain,  Jr. 
One  corner  of  the  north  gallery  was  artistically  decorated  with 
Morris  rail-bonds.  Morris  fare  registers.  Falcon  switches,  trolley 
wheels,  trolley  harps,  pole  brackets,  overhead  line  material,  signs 
and  other  Morris  products.  Mr.  Morris  distributed  a  neat 
brochure  among  his  friends  containing  illustrated  yarns  of  sales- 
man life. 

THE  TAYLOR  ELECTRIC  TRUCK  COMPANY,  of  Troy, 
N.  Y.,  represented,  as  usual,  by  John  Taylor,  showed  three  trucks, 
all  being  swivel  trucks  for  long  cars.  One  of  these  was  a  short- 
wheel  base  truck  with  swing  motion,  another  a  swing-motion 
truck  of  a  more  common  size,  and  a  third  an  extra  heavy  swing- 
motion  double  truck  for  high-speed  interurban  service. 

THE  SAMSON  CORDAGE  WORKS,  of  Boston,  made  an 
exhibit  of  trolley  and  bell  cord. 

THE  REVERSIBLE  CAR  SIGN  COMPANY  had  its  inter- 
ests looked  after  by  H.  S.  Kemp  and  R.  H.  Lancaster.  The  novel 
type  of  reversible  car  sign  which  this  company  is  putting  on  the 
market  was  exhibited  to  excellent  advantage  and  attracted  much 
favorable  comment. 

THE  DUFF  MANUFACTURING  COMPANY,  Pittsburgh, 
Pa.,  exhibited  the  Barrett  track  jacks,  car  jacks,  car  house  jacks, 
journal  jacks  and  in  addition  the  Barrett  armature  lift  and  truck 
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double  and  triple,  round  and  square  registers,  and  also  a  new 
controller  device  to  prevent  the  motorman  from  advancing  the 
controller  handle  more  than  one  notch  at  a  time.  There  was  a 
full  line  of  badgis.  punches,  trolley  and  bell  cord  and  various 
other  specialties,  including  telephone  equipment  for  street  rail- 
ways. 

EUGENE  Ml  NSELL  &  CO.  and  THE  MICA  INSULA- 
TOR COMPANY  were  represented  at  the  convention  by  Charles 
E.  Coleman,  manager  for  both  concerns  at  Chicago.  Mr.  Cole- 
man had  a  very  prominent  location  in  the  center  of  the  hall.  In 
the  space  selected  by  William  Wharton,  Jr..  &  Co.,  Philadelphia. 
"Micanite"  and  "Empire"  insulating  materials  were  exhibited  in 
their  various  forms,  and  the  company's  circular  matter  was  dis- 
tributed, which  included  a  very  neat  blotter,  which  was  at  the 
writing  rooms  of  the  various  hotels.  The  company  reports  a 
heavy  demand  for  all  its  mica  and  micanite  specialties,  and  has  just 
Completed  a"  .i'1'lii'on  to  its  already  extensive  works  at  Schenec- 
tady, which  will  give  it  an  increased  capacity  of  6.000  square  feet 
of  lloor  space,  enabling  it  to  execute  all  orders  speedily. 

THE  GOULD  STORAGE  BATTERY  COMPANY,  of  New 
York,  had  a  nral  exhibit,  which  included  samples  of  all  sizes  of 
plates,  from  small  3x3  inches  to  those  for  1arne  central  station 
liiiirniA  Glass  ami  U-ad  tanks  wire  both  shown,  with  special 
glass  covers  (or  preventing  the  spraying  of  acid  and  to  keep 
down  the  fumes.  Photographs  of  several  railway  battery  and 
booster  HtkiaHatiOM  formed  P*H  of  lit*  exhibit.  Gould  booster 
systems  were  treated  in  Bulletin  No.  2,  which  was  distributed. 
W.  W.  Donaldson,  sales  manager,  was  in  charge,  and  E.  L.  Draf- 
fen,  manager  of  the  Chicago  office,  and  A.  B.  Herrick,  electrical 
engineer,  were  also  present. 

ALFRF.D  JOHNSON,  electrician  for  the  road  at  Quincy.  Ill , 
has  patented  and  is  manufacturing  what  he  has  named  the  "Re- 
liable Trolley  Harp,"  the  peculiar  fraturc  of  which  is  that  the 
contact  springs  are  he'd  in  by  a  method  which  makes  them  much 
more  easily  renewable  than  riveting,  according  to  the  usual  prac- 
tice. 

THE  AMERICAN  UNION  ELECTRIC  COMPANY,  of 
New  York,  the  recently  formed  consolidation  of  interests  which 


combined  for  transfering  armatures  from  the  motor  frame  or 
replacing  them.  Barrett  jacks  are  to  be  found  everywhere  that 
electric  railways  operate,  and  now  are  being  adopted  for  auto- 
mobile work,  having  been  endorsed  by  the  Automobile  Club  of 
Paris.  George  F.  Freed,  superintendent,  and  Thomas  A.  McGin- 
ley,  treasurer,  represented  the  company. 

THE  AMERICAN  ARITHMOMETER  COMPANY,  of  St. 
Louis.  Mo.,  exhibited  the  Burroughs  adding  machine,  under 
charge  of  W.  E.  Weatherly;  this  exhibit,  of  course,  being  espe- 
cially interesting  to  accountants,  many  of  whom  are  now  using 
these  machines.  It  is  used  where  any  addition  of  a  large  number 
of  items  is  to  be  made,  especially  on  trial  balance  sheets  and 
in  checking  up  conductors'  returns.  C.  N.  Duffy,  auditor  of  the 
Chicago  City  Railway,  has  four  of  these  machines  in  his  office, 
and  commended  it  highly  in  his  remarks  before  the  Accountants' 
Association. 

GEORGE  W.  WILLEBRANDS  &  BRO  .of  Detroit,  exhibited 
a  model  of  the  Diamond  spring  frog  crossing,  which  they  are  pre- 
paring to  manufacture.  The  device  19  similar  to  the  ordinary 
spring-frog  crossing,  but  is  provided  with  an  additional  lug  for  the 
wheel  to  travel  over  on  a  smooth  surface.  The  crossing  will  be 
made  with  an  interlocked  permitting  an  entire  train  to  travel  over 
the  crossing  without  the  spring  frog  returning  to  its  former  posi- 
tion.  George  W.  Willebrands  was  in  charge. 

THE  BELLAMY  VESTLETTE  MANUFACTURING 
COMPANY,  of  Cleveland,  represented  by  O.  N.  McClintock. 
displayed  the  Bellamy  vcstlctte  for  conductors.  The  device  was 
described  in  the  souvenir  number  of  this  paper. 

THE  C.  C.  WORMF.R  MACHINERY  COMPANY,  of  De- 
troit, had  a  stand  where  P.  H.  Biggs  passed  out  the  company's 
literature  This  concern  claims  to  carry  the  most  complete  line 
of  machine  tools  in  the  central  West. 

THE  NATIONAL  LOCK  WASHER  COMPANY,  Newark. 
N.  J.,  had  an  exhibit  of  lock  washers,  sash  locks,  sash  balances 
and  curtain  fixtures.  R.  L.  Thomas  and  W.  C.  Dodd  were  in 
charge. 
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THE  AMERICAN  MACHINERY  COMPANY,  Grand 
Rapids.  Mich.,  displayed,  in  operation,  the  Oliver  wood  trimmer, 
the  Oliver  hand  joiner,  Oliver  saw  bench,  Oliver  band  saw  and 
Oliver  wood  lathe.  The  Company  manufactures  wood  working 
and  pattern  »hop  equipment  of  all  kinds  J.  W.  Oliver.  J.  II. 
Armstrong  and  C  R.  Wright  explained  the  Matures  ot  the  ma- 
chines. 

THE  AMERICAN  RAILWAY  SUPPLY  COMPANY.  *4 
Park  Place,  New  York,  had  a  large  frame,  supported  by  brass 
rods,  and  titled  with  its  various  kinds  of  cap  and  brvast  badges  and 
buttons  for  conductors  and  motormcn.  These  goods  are  furnished 


advertised  around  the  convention  hall,  both  by  its  exhibit  and  by 
Mr.  Mason  himself. 

THE  BULLOCK  ELECTRIC  MANUFACTURING  COM- 
PANY, of  Cincinnati,  distributed  souvenirs  through  F.  G.  Holies, 
advertising  manager. 

LORAIN  STEEL  COMPANY  was  represented  by  P.  M. 
Boyd,  secretary  and  treasurer;  Mayor  H.  C  Evans,  New  York 
agent;  A.  S.  Littlcfield  and  D.  J.  Evans,  of  Chicago;  W.  W. 
Kingston,  of  Atlanta,  Ga.;  R.  Clitz.  Lorain,  Ohio;  S.  P.  S.  Ellis, 
Pittsburgh;  E.  B.  Entwiste,  chief  engineer,  Johnstown.  Pa.;  G. 
H.  Parmclee,  Johnstown,  Pa.;  H.  F.  A.  Kleinschmidt,  superin- 
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EXHIBITS  OF  THE  R.  D.  NUTTALL  COMPANY,  THE  OHIO  BRASS  COMPANY,  THE  AMERICAN  BRAKE  SHOE  4  FOUNDRY  COMPANY 

AND  THE  NEW  HAVtN  CAR  REGISTER  COMPANY 


in  exclusive  designs  in  brass,  copper,  gentian  silver,  fiber  and 
aluminum.  The  display  was  neat  and  effective.  Walter  Chur, 
general  manager,  was  in  charge. 

THE  GARTON-DANIELS  COMPANY,  of  Keokuk,  la.,  the 
well-known  lighting  arrester  maker,  which  has  been  working 
for  several  years  on  the  perfection  of  the  Knox  "Automotoneer" 
for  limiting  the  rate  at  which  a  motorman  can  advance  his  con- 
troller handle,  exhibited  at  this  convention  a  device  which  it  is 
now  believed  will  meet  all  the  requirements.  It  is  simpler  and 
more  substantial  than  the  forms  presented  at  any  of  the  four  pre- 
ceding conventions.  J.  V.  E.  Titus,  secretary  of  the  company, 
who  was  in  attendance,  gave  out  to  those  desiring  it  a  new  cata- 
logue, not  only  describing  the  construction  oi  the  device  but 
presenting  the  technical  arguments  in  favor  of  its  use. 

THE  HKLOIS-UPTON  COMPANY,  of  Chicago,  had  its 
storage  battery  interests  looked  after  by  Frank  H.  Clark. 

W.  R.  GARTON,  of  the  W.  R.  Garton  Company.  Chicago,  was 
among  the  convention  supply  men. 

THE  GARRIGUS  MECHANICAL  BOILER  CLEANER,  of 
which  W.  R.  Maaon,  of  Chicago,  it  Western  representative,  was 


undent  track  welding  department.  The  exhibit  was  lost  in  a 
wreck,  but  everybody  was  cordially  received  by  the  company 
officials.  Large  space  had  been  reserved,  and  a  very  interesting 
display  of  special  track  work  would  have  been  made,  embodying 
,-nme  new  features, 

ELLIOTT  BROS.'  ELECTRIC  COMPANY,  of  Cleveland. 
Ohio,  electric  railway  supply  dealers  and  repairers,  were  repre- 
sented by  W.  H,  Elliott,  manager. 

THE  MICHIGAN  ELECTRIC  COMPANY,  of  Detroit,  was, 
of  course,  in  evidence,  though  making  no  exhibit  under  that  name. 
P:csident  Joseph  E.  Lockwood  was  prominent  in  the  manage- 
ment of  the  local  affairs  in  the  convention,  and  should  be  num- 
bered among  the  representatives  of  the  Klectric  Storage  Battery 
C<rr.pany  and  the  Stanley  Electric  Manufacturing  Company,  for 
both  of  which  companies  the  Michigan  Electric  Company  is 
Michigan  agent. 

THE  JEWETT  CAR  COMPANY,  Newark.  Ohio,  displayed 
on  the  trackage  one  of  its  latest  and  finest  models  of  the  car 
builders'  art.  The  car  was  one  of  a  regular  lot  built  for  the  Colum- 
bia. Delaware  &  Marion  Railway,  a  ucw  Ohio  road.   It  is  50  ft. 
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over  all.  40  ft.  body,  8  it.  8  ins.  wide,  and  has  seating  capacity  (or 
58  passengers.  Toilet  room  and  water  cooler  are  located  between 
lite  compartments.  Finish  is  solid  mahogany,  inlaid  with  rose- 
wood and  holly,  and  ceiling  it  apple  green.  When  in  operation 
the  car  will  be  fitted  wilb  four  G.  E.  No.  73  motors,  with  type 
M. -control.  Christenscn  air  brakes,  l'cckham  No.  32  M.  C.  B. 
trucks.  Hale  &  Kilburn  walkover  plush  seats  with  head  roll, 
and  Consolidated  electric  heaters  For  the  exhibit  the  car  was 
shipped  sans  seats  and  was  fitted  up  as  a  parlor  car,  with  fine 
rugs  and  wicker  chairs.  Displayed  in  the  ear  were  several  frames 
filled  with  photographs  of  the  company's  plant  and  numerous 
types  of  cars  which  it  has  turned  out.  A.  H.  Si  MOO.  manager  and 
treasurer;  Niel  PauUon,  superintendent;  W.  C.  Gardner,  secre- 
tary, and  B.  E.  Rutherford,  salesman,  received  the  thousands  of 
visitors. 

Tl'  RAILROAD  SUPPLY  COMPANY,  of  Chicago  and 
New  York,  had  its  interests  well  taken  care  of  by  George  Stanton. 

THE  AMERICAN  STEEL  &  WIRE  COMPANY  had  its 
customary  prominent  exhibit,  consisting  of  reels  of  wire,  cable, 
wire  rope,  wire  fence  and  bond*  and  springs.  Wire  was  shown 
both  bare  and  insulated.    The  stand  was  handsomely  decorated 


Chicago;  B.  M.  Barr,  New  York;  T.  J.  Dalton,  Troy,  N.  Y.,  and 
Clarence  Irwin,  St.  Louis. 

THE  DETROIT  TROLLEY  &  MANUFACTURING  COM. 
PAN  Y,  LTD.,  Detroit,  showed  its  ball-bearing  trolley  base  which 
lias  recently  been  brought  out.  The  base  is  fitted  with  fifty  1- 
in.  steel  balls  in  an  accurately  ground  ball  race,  and  the  device 
weighs  about  80  lbs.  It  is  claimed  that  its  use  will  effect 
a  great  saving  in  the  cost  of  trolley  wheels  and  poles  and  over- 
head work  through  the  free  and  easy  movement  of  the  trolley 
stand  and  the  consequent  decrease  wear  and  in  liability  of  the 
trolley  flying  off, 

THE  DEARBORN  DRUG  &  CHEMICAL  WORKS,  of 
Chicago,  had  a  tastefully  arranged  booth  decorated  in  white. 
Robert  F.  Carr,  vice-president  and  general  manager;  W.  B. 
McVickcr,  Second  vice-president  and  Eastern  manager,  of  New 
Y"irk;  O.  L  Flucgel.  Detroit,  and  Grant  Spear,  Chicago,  ex- 
plained the  advantages  of  the  company's  scientific  treatment  of 
boiler  teed  water,  On  a  stand  there  was  a  model  of  the  com- 
pany's boiler  compound  feeder  which  is  attached  to  the  boiler 
feed-pt)tnp  rod  and  distribute*  any  desired  quantity  of  the  com- 
pound.   There  were  a  number  of  samples  of  tube  sections  show- 
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EXHIBITS  OH  THE  GOULD  STORAGE  COMPANY,  AMERICAN  STEEL  &  WIRE  COMPANY  AND  H.  W.  JOHNS-MANVILLE  COMPANY 


with  cut  flowers  and  palms.  The  company  was  well  represented 
by  C.  S.  Knight.  Jr.,  Chicago:  W.  C.  Bogne.  Detroit;  J.  A.  Mc- 
V"  •  Jr  •  Philadelphia;  J.  D.  Sutherland.  Pittsburgh;  George 
'  Chandler.  Dayton;  II.  F.  Pratt,  Cleveland,  and  N.  H.  Vail  Sicklen. 
Chicago. 

THE  UNITED  STATES  ELECTRIC  RAILWAY  SUPPLY 
COMPANY,  Detroit,  showed  its  patent  self-oiling  trolley  base, 
used  in  connection  with  the  ordinary  Wcstinghouve  trolley  stand. 
'I  he  device  has  been  previously  described  in  these  columns;  suf- 
ficient to  say  it  is  widely  known  through  its  use  011  many  oi  the 
most  important  interurhan  roads  of  the  country.  There  was  also 
shown  a  new  trolley  wheel  and  harp.  The  wheel  is  provided  with 
a  d<  pe  packed  center  and  I  copper  contact  spring,  which  takes  the 
current  diiect  from  the  flanpe  of  the  wheel  to  the  harp,  prevent- 
ing the  heating  of  the  lubrication  by  the  current  passing  over  the 
bearing    H  Holland  and  H.  L.  Walker  were  in  charge. 

THE  ALLEN"  S  MORRISON  BRAKE-SHOE  S  MANUFAC- 
TURING COMPANY,  of  Chicago,  exhibited  a  line  of  its  brake- 
shoes;  also  a  device  for  rcinsulating  and  retaking  wire  lor  field 
coils,  as  used  by  the  Detroit  United  Railway  and  other  road-.. 
The  wire  runs  through  one  end,  where  a  device  strips  the  burned 
fabric,  and  the  rewinding  device  puts  on  two  layers  of  tape,  and 
completes  the  work  at  the  other  end.  It  makes  available  burned 
field  wire,  which  heretofore  has  been  scrapped.  It  is  claimed 
that  the  brake-shoe  manufac lured  by  tin*  company  combines  the 
life  of  the  hard  iron  shoe  with  the  friction  of  the  soft  gray  iron 
shoe. 

THE  II,  B.  CAMP  COMPANY,  New  York  and  Chicago,  had 
an  exhibit  in  the  smoking  room,  consisting  of  samples  of  various 
kinds  of  condttitt  and  underground  work. 

THE  CONTINUOUS  RAIL-JOINT  COMPANY  OF 
AMERICA.  Newark.  N.  J.,  was  disappointed  in  the  division  of 
space,  as  i(  could  not  secure  suuieieiit  room  to  make  a  thorough 
exhibit.  However,  there  were  displayed  a  number  of  its  various 
types  of  joints  which  arc  so  well  known  that  they  do  not  need 
farther  comment  at  this  time,  The  company  was  represented  by 
a  large  for.-c.  in  the  persons  of  I..  F,  Brains,  general  manager;  J. 
G.  Miller.  St.  Louis;  W.  II.  Chapman,  Boston;  S  P  McGough, 


ing  the  effect  of  the  scale,  pitting  and  other  boiler  lube  troubles. 
There  were  also  exhibited  samples  oi  the  company's  line  of 
lubricating  oils.  The  stand  was  a  Mecca  for  souvenir  hunters; 
among  the  free  offerings  being  black  diamond  stick  pins,  cigar 
fans,  puzzles  and  cut-glass  bottles  of  perfume  for  a  chosen  few. 

THE  OHMER  FARE  REGISTER  COMPANY,  Dayton. 
Ohio,  exhibited  samples  of  its  well-known  Nos.  2  and  .1  registers 
for  city  and  interurhan  service,  ard  introduced  an  improved 
register  10  be  known  as  the  identification  key  machine.  In  ad- 
dition to  the  ordinary  key,  each  conductor  is  provided  with  a 
special  key  bearing  a  number  corresponding  with  his  badge.  At 
the  end  of  each  run  the  conductor  inserts  the  ordinary  key  and 
then  the  special  number  key,  This  unlocks  the  machine  and 
print*  the  badge  number  on  the  same  line  with  the  general  re- 
port of  cash  fares,  transfers,  etc.  Each  conductor  i*  responsible 
for  the  amounts  shown  in  connection  with  his  badge  number. 
At  the  IwrMi  the  inspector  who  is  provided  with  a  similar  set  of 
keys,  makes  his  impression  in  duplicate  after  totaling  the  re- 
cord for  the  day.  The  record  and  total  arc  sent  to  the  local 
office,  while  the  duplicate  record  of  the  total  goes  to  the  p-es- 
ident  or  foreign  office.  The  device  precludes  any  possibility 
of  tampering  with  the  figures  in  the  local  office.  Those  present 
for  this  company  were.  John  F.  Ohmcr,  general  manager;  J.  H. 
Stcadman.  secretary;  William  F.  Brcidcnbach.  manager  contract- 
ing and  installation  department;  W.  McDonald,  Kaslern  repre- 
sentative: W.  H  in  man.  Pacific  coast  representative;  A.  N,  Potse 
ami  Ed  Seiverts,  mechanical  department 

THE  HEIL  RAIL  JOINT  WELDING  COMPANY,  of 
Mil  wank  c.  was  represented  in  the  person  of  J.  P.  Heil.  pres- 
ident, who  made  his  headquarters  at  the  space  of  C.  J.  Harrington, 
general  Eastern  sales  agent. 

THE  H.  W.  JOHNS-MANVILLE  COMPANY,  of  New 
York,  made  a  neat  exhibit  of  its  overhead  line  supplies  of  all 
kinds  of  rail-bonds,  electric  car  heaters,  molded  mica.  Monarch 
and  vu1c.ibi-.ton  insulating  materials,  and  the  Sachs  "Noark" 
enclosed  fuses.  This  company  was  well  represented  by  J.  W. 
Perry  ami  J.  E.  Meek,  of  New  York;  S.  H.  Finney,  of  Chicago: 
W.  A.  Buddei  ker.  of  St.  Louis.  T.  F.  Becker,  of  Milwaukee;  T. 
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D.  Dickson,  of  Philadelphia,  and  E.  B.  Hatch  acid  W.  A.  White, 
of  the  Johns  Pratt  Company,  Hartiord. 

THE  UNITED  STATES  CURTAIN  COMPANY,  of  New 
York  and  Newark,  represented  by  Alonro  E.  Nutter,  had  on  ex- 
hibition a  new  water-prom"  curtain  for  either  Open  Of  closed  cars. 
One  feature  of  this  curtain  is  a  button  on  the  outside  and  inside 
of  the  car,  which,  when  pressed,  raises  the  curtain  immediately. 
This  button  can  be  operated  by  either  the  conductor  or  pas- 
sengers. 

THE  UNITED  STATES  WOOD  PRESERVING  COM- 
PANY, of  New  York,  exhibited  samples  of  ctco  rrsinate  wood 
paving  blocks,  treated  by  this  company's  process,  which  is  claimed 
to  be  an  improvement  on  the  well  known  creosoting  process  Mr 
Alexander  Reed  was  in  charge.  The  company  received  on  Aug 
S  from  the  Railroad  Commissioners  of  Connecticut,  an  excellent 
endorsement  for  its  -v-lein  of  wood  block  paving  by  the  per- 
mission of  the  commissioners  to  allow  the  Hartiord  Street  Rail- 
way Company  to  lay  this  wooden  block  between  us  tracks  on 
Main  street. 

C.  J.  HARRINGTON,  of  New  Yotk,  had  a  complete  exhibit 
of  the  Empire  overhead  material,  which  he  manufactures  himself. 
Mr.  Harrington  also  carries  a  full  tin.  of  other  electrical  railway 
supplies  oj  all  kinds.    He  is  l-a-tirn  ngenl,  tof  the  Meil  cast- 


Engineering  Company,  Chicago,  showed  the  King  trolley  stand 
in  connrction  with  this  exhibit. 

H.  K.  DOOI.ITTI.E,  Watertown.  N.  Y.,  exhibited  a  model  of 
a  window  sash  for  street  cars,  which  can  be  taken  out  and  re- 
placed without  removing  a  stop  or  screw  or  the  use  of  any  tools. 
It  attracted  considerable  attention. 

THE  POWELL  &  TURNER  TRUCK  COMPANY,  of  Troy. 
N.  Y  .  had  a  model  truck  at  the  convention,  showing  a  combina- 
tion wheel  and  track  brake,  in  charge  of  E.  J.  KnaufT. 

THE  STAR  HRASS  WORKS.  Kalamazoo,  Mich.,  showed  the 
[lUMOtM  "Kalaiua/00"  trolley  wheels  and  harp*  in  a  very  uni<|iie 
manner,  consisting  of  a  large  star  made  up  of  small  trolley  wheels 
in  a  frame  of  the  larger  kited  wheels,  each  lighted  with  a  small 
electric  globe  and  arranged  on  a  black  back  ground.  On  cither 
side  was  a  smaller  panel  of  yellow,  upon  which  was  shown  the 
improved  harps  the  company  is  putting  nut.  The  claim  is  set 
forth  that  this  company  is  the  "largest  exclusive  trolley  wheel 
makers  in  the  world."  and  also  that  "jnn  roads,  operating  jo.ono 
car*,  nre  using  the  Kalamazoo  trolley  wheels  "  Messrs.  C.  A. 
Peck,  president:  O.  P.  Johnson,  secretary  and  treasurer,  and  E.  P. 
Crockett,  manager,  represented  the  company. 

EDWARD  G.  THOMAS,  of  Boston,  made  an  exhibit  of  his 
new  rail  bond,  which  occupies  a  place  between  the  rail-end-  and 


THE  CMRISTHNSI  N  ENGIM  I  RING  COMPANY'S  EXHIBIT 


welded  rail-joint,  and  recently  closed  a  contract  in  Pittsburgh 
for  several  thousand  9-in.  girder  joints.  J.  P.  Ilctl,  president  of 
the  Heil  Rail-Joint  Welding  Company,  made  his  luadqttartcrs 
at  Mr.  Harrington's  exhibit,  where  sanrdes  of  joints  and  photo 
graphs  of  work  were  to  be  seen.  Mr.  Harrington  Called  special 
attention  to  the  "New  Yankee"  drill  grinder,  made  by  the  Wil- 
marth  &  Marman  Company,  Grand  Rapids.  Mich  .  tor  which  he  is 
agent.  This  is  a  valuable  acquisition  to  street  railway  shop  equip- 
ment because  it  will  soon  repay  the  investment.  It  has  distinc- 
tively valuable  features  not  found  in  any  otlu-r  machine  of  the 
kind,  and  is  entirely  new  and  original  The  calipering  device  em- 
ployed on  other  machines,  which  requires  many  adjustments  to 
set  the  drill  before  grinding,  is  enlirely  discarded,  and  only  one 
adjustment  is  required  to  grind  any  drill  within  range  of  the  ma- 
chine. Any  clearance  can  he  had  by  one  instantaneous  adjust- 
ment, and  when  once  set  the  machine  will  grind  all  drills  at  the 
same  clearance  without  further  adjustment.  This  makes  it  a  dis- 
tinct improvement  in  simplicity  and  ease  of  operation.  It  doe* 
not  require  a  skilled  mechanic  to  operate  it,  as  a  boy  can  grind 
a  drill  and  grind  it  right  with  this  machine  The  enormous  saving 
in  time  by  having  drills  always  fresh  and  sharp  makes  Uivestmi  til 
in  »  drill  grinder  a  matter  worth  while  in  a  shop  of  any  size.  The 
drill  grinder  shown  was  electrically  driven  with  a  too- volt  motor. 
The  manufacturers  put  out  seventeen  styles,  suited  to  as  many 
different  conditions. 

THE  GLOBE  MACHINERY  &  STAMPINGS  COMPANY, 
Cleveland,  Albert  F.  Schroeder.  secretary-treasurer,  showed  Un- 
well-known Globe  electric  headlight  and  an  improved  trolley  harp 
manufactured  for  D.  A.  Petre,  of  Duluth.  Minn     The  King 


is  fastened  by  cap  screw*  and  solder.  It  is  an  extremely  short 
I. .11, 1  but  lias  ample  allowance  fur  contraction  and  expansion.  The 
peculiar  features  of  this  bond  were  illustrated  and  described  in  the 
Sriti  vt  Railway  JolMtXAI.  for  Oct  4. 

THE  OHIO  HRASS  COMPANY.  64  Mansfield.  Ohio,  as 
usual  occupied  a  large  and  prominent  space,  very  tastefully  ar- 
ranged. Tie  space  was  surrounded  by  different  types  of  mounted 
llexihlc  |>o!e  lirarkcts.,iiid  the  railaroundthc  space  consisted  of  sec- 
tions of  too-lb.  T  rail,  joined  with  fish-plates  and  Immlcd  with  this 
company's  "all  wire"  rail  bonds,  in  which  the  heads  are  formed 
from  the  bunch  of  wire  itscll.  These  T-rail  rails  were  mounted 
on  different  forms  of  Ohio  Brass  Company  third-rail  insulators, 
including  the  new  (ion?,  nhacli  type  used  on  the  Aurora.  Elgin  Si 
Chicago  Railway.  Inside  the  space  this  company's  numerous 
products,  in  the  way  of  overhead  material  and  bonds,  were  dis- 
played on  circular  stands  The  exhibit  included  the  Monarch 
track  cleaner.  This  company's  representatives  were  F.  B.  Black, 
president;  C  K.  King,  secretary;  W.  M.  Garland,  manager  New 
York  office:  O.  W.  UthoiT.  manager  St.  LvOttil  office;  G.  A.  Har- 
wood,  general  agent;  A.  I,.  Wilkinson.  H.  C.  Schwable,  G.  A. 
Mead,  electrical  engineer:  Burt  Gellatly.  manager  Pittsburgh 
ollice;  E.  O.  McCormick.  Toronto  office,  and  C.  N.  Manfred, 
advertising  manager  This  company  gave  away  an  attractive 
souvenir  in  the  form  of  a  cigar  ash  tray  for  gentlemen  and  ping- 
t*mg  rackets  to  ladies. 

THE  J.  G  BRILL  COMPANY,  of  Philadelphia,  exhibited 
both  iluirfc  and  ontsidethe  building.  The  exhibit  included  a  fine  col- 
lection of  this  Company's  solid  hydraulically-forged  wrought  truck 
fautoc*,  for  which  it  has  put  in  expensive  S|vecial  machinery.  The 
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trucks  shown  were  (he  Brill  21-E,  maximum  traction  and  27-G. 
A  27-K  truck  was  also  shown  with  motors  in  the  General  Electric 
exhibit.  Inside  the  building  sections  of  convertible,  semi-con- 
vertible and  Narragansctt  cars  were  shown.  On  the  track  outside 
the  building  a  .semi-convertible  car.  which  is  one  of  an  order  built 
for  the  Calumet  Electric  Street  Railway,  of  Chicago,  was  shown. 
The  gentlemen  from  this  company  in  attendance  were  Samuel  M . 
Curwen.  W.  H.  Hculings,  George  M.  Haskell,  D.  B  Dean  and  J. 
Elwood  Brill. 

THE  WORCESTER  STEEL  FOUNDRY  COMPANY,  of 
Worcester,  Mass.,  exhibited  its  steel  terminal  rail-bond,  made  by 
fusing  a  K»ft  steel  terminal  directly  to  the  copper  bond  wires. 
The  steel  terminals  can  be  applied  to  the  rail  by  any  of  the  well- 


THE  JOHN  STEPHENSON  COMPANY'S  HXHIBIT 

known  screw  or  hydraulic  compressors,  and  have  the  same  co- 
efficient of  expansion  as  the  rail.  W.  E.  Oakley  was  in  charge  of 
the  exhibit. 

W.  J.  SHEPHERD  &  CO..  of  Denver.  Col.,  showed  an  illumi- 
nated watch  and  clock  holder  for  use  on  the  front  platform  by 
molormcn.    W.  J.  Shepherd  was  in  attendance. 

THE  STANDARD  VITRIFIED  CONDUIT  COMPANY, 
manufacturers  of  vitrified  salt-glazed  underground  conduits  and 
third-rail  insulators,  made  a  small  exhibit  and  Vice-President  B. 
S-  Barnard  was  in  attendance. 

THE  ELECTRIC  RAILWAY  SWITCH  COMPANY,  814 
Chamber  of  Commerce,  Detroit,  Mich.,  exhibited  a  model  of  an 
electric  track  switch. 

THE  JOHN  STEPHENSON  COMPANY,  of  Elizabeth.  N. 
J.,  had  a  fine  sample  of  intcrurban  car  construction  on  the  track 
space  near  the  convention  hall.  This  car  was  one  o(  a  number 
being  built  for  the  Muncie.  Hartford  &  Fort  Wayne  Railway.  It 
had  two  compartments,  a  smoking  and  baggage  compartment  in 
front,  with  the  main  compartment  and  closet  in  the  rear.  The 
seats  in  the  baggage  compartment  were  arranged  to  fold  up,  so 
as  to  give  cither  a  clear,  complete  compartment  for  baggage,  or 
seats  along  all  of  both  sides,  including  the  space  opposite  the 
baggage  doors.  The  finish  is  a  mahogany  with  curly  maple 
ceilings.  The  car  was  built  after  the  designs  of  E.  P.  Roberts  & 
Co.  electrical  engineers,  of  Cleveland,  who  are  the  consulting 
engineers  (or  the  road.  E.  J.  Lawless,  of  New  York;  Thomas 
F,  Carey,  ol  Boston,  and  J.  A.  1 1  anna,  of  Cleveland,  represented 
the  John  Stephenson  Company  at  the  convention. 

THE  PAIGE  IRON  WORKS,  of  Chicago,  were,  as  usual, 
represented  by  E.  S,  Nethcreut. 

THE  KNELL  AIR  BRAKE  COMPANY,  of  Battle  Creek, 
Mich.,  had  a  prominent  space  in  which  was  located  a  truck  with 
axle  driven  compressor  connected  to  a  regular  car  equipment, 
consisting  of  storage  reservoir  brake  cylinder  and  control  valves. 
The  compressor  was  driven  by  an  electric  motor  belted  to  the 
car  axle,  upon  which  the  compressor  wa«  placed.  Joel  C.  Hop- 
kins, secretary:  A.  H.  Mct/claar.  manager:  A.  L.  Wisner.  J.  R. 
Ruiice  and  O.  Cornell  d-d  the  honors  and  distributed  souvenirs  in 
the  shape  of  American  Beauty  roses  to  the  ladies. 

THE  Me'ilTRE  MANUFACTURI N  G  CO  M  PA  NY.  of  Chica- 
go, exhibited  on  the  truckage  in  front  oi  building  a  rotary  snow 
sweeper,  wnh  I -he-am  Med  nnd<  rfr;ime.  which  wa<  one  of  an  order 
of  twelve  for  the  Union  Railway.  o(  New  York.  This  is  a  double- 
end  sweeper,  weighing,  complete  with  motors,  30.000  |hn.  Then, 
loo,  there  was  a  McGmrc  30-A  swivel  steel  truck  and  sliding 
cushion  feeder,  and  the  new  Columbian  car  heater.  The  promi- 
nent feature  of  the  exhibit,  however,  was  the  immense  4000-gallon 
steel  tank  s:"-t  sprinkler  on  double  trucks.    This  is  one  of  the 


largest  ever  built.  The  tank  is  6'  j  it  in  diameter  by  S'A  ft.  long. 
An  air  compressor,  driven  by  an  electric  motor,  is  located  on  one 
platform  to  maintain  air  pressure  in  the  tank  so  that  water  can 
be  thrown  more  easily  and  to  a  greater  distance  from  the  sprinkler 
norzles.  This  sprinkler  will  wet  from  50  ft.  to  60  ft.  each  side  of 
the  track.  An  auxiliary  air  reservoir,  38  ins.  x  78  ins.,  is  used  for 
the  storage  of  air  when  the  tank  is  nearly  full.  Tins  sprinkler 
goes  to  the  Newport  News  &  Old  Point  Railway,  Hampton,  Va. 
W.  J.  Cooke,  vice-president,  and  B.  F.  Stewart,  sales  manager, 
were  on  the  ground,  and  Mr.  Cooke  distributed  a  neat  aluminum 
memorandum  tab  to  his  friends. 

W.  T.  VAN  DORN,  of  Chicago,  as  usual  had  the  only  auto- 
matic coupler  for  electric  cars  on  exhibition  at  the  convention. 

Mr.  Van  Dorn  exhibited  two  of  the  heavier  types 
of  draw  bars  made  by  him.  One  of  these  was  the 
elevated  type  and  the  other  a  somewhat  lighter 
coupler  used  on  intenirban  cars.  The  cxhjbit 
included  a  number  of  blue  prints,  showing  the 
Van  Dorn  draw  bars  ,-md  attachments,  as  used  by 
various  companies,  including  the  Manhattan  and 
Boston  Elevated  systems. 

THE  CHASE-SHAWMUT  COMPANY,  of 
Bo'trw,  made  .111  exhibit  of  its  flexible  rail-bond, 
which  is  fastened  to  the  rail  by  soldering,  and 
has  been  successfully  used  in  a  number  of  cities* 
The  exhibit  was  in  charge  of  F.  D.  Masterson. 

THE  PITTSBURGH  SWITCH  &  SIGNAL 
COMPANY  had  on  exhibition  a  very  complete 
system  of  automatic  block  signals  for  single  and 
double-track  roads.   This  system  uses  both  sema- 
phores and  lights.  It  is  constructed  on  the  correct 
principle  that  all  features  shall  be  on  the  side  of 
safety.  For  single-truck  roads  the  signals  are  ar- 
ranged to  show  red  in  front  of  an  approaching 
train  and  green  in  the  rear.   Any  number  of  successive  trains  are 
passed  into  a  block  going  in  the  same  direction,  and  a  train 
counting  device  prevents  the  signals  at  the  entrance  and  end  of 
the  block  from  clearing  until  all  cars  have  passed  out. 

THE  CROCKER-WHEELER  COMPANY,  of  Ampere,  N. 
J.,  was  represented  by  Putnam  A.  Bales,  assistant  secretary,  and  C. 
W.  Startsman,  of  the  home  office;  Managers  F.  B.  Degress,  Julian 


EXHIBIT  OF  THE  CONSOLIDATED  CAR  HEATING  COMPANY 

Roe.  W.  H.  Wissing  and  W.  F.  Sullivan,  of  the  New  York,  Chi- 
cago, St.  Louis  and  Cleveland  offices,  respectively,  and  W.  J.  Hart- 
wig,  local  representative  for  the  Detroit  territory.  The  company 
issued  several  handsome  circulars  descriptive  of  Crocker- Wheeler 
apparatus  in  Detroit  and  elsewhere 

GILES  S.  ALLISON,  of  New  York,  sole  sales  agent  for  the 
St.  Louis  Register  Company,  exhibited  the  St.  Louis  self-record- 
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>iiK  regi*ter*.  Mr.  Allison  alto  distributed  circulars  illustrating  a 
Urge  variety  of  excellent  second-hand  cars  he  is  offering  Cur  sale. 

THE  GENERAL  SUPPLY  COMPAN  Y,  of  New  York,  was 
represented  by  A.  B.  Dolby. 

THE  CLEVELAND  FROG  &  CROSSING  COMPANY,  of 
Cleveland,  Ohio,  had  its  interests  looked  after  by  General  Man- 
ager George  C.  Lucas. 

THE  ALPHADUCT  MANUFACTURING  COMPANY,  of 
New  York,  is  a  new  concern  making  "alphadurt."  a  product 


EXHIBIT  OF  THE  CONSOLIDATED  CAR  FENDER  COMPANY 


somewhat  similar  to  circular  loom,  but  better  adapted  to  rough 
handling.  William  Porter,  formerly  of  the  Lea  Electric  Manu- 
facturing Company,  had  charge  ol  this  exhibit. 

5METHURST  &  ALLEN,  electrical  engineers  and  contrac- 
tors, of  Philadelphia,  were  represented  by  W.  A.  StncthurM. 

B.  J.  ARNOLD,  president  of  the  Arnold  Electric  Power  Sta- 
tion Company,  of  Chicago,  was  among  the  convention  visitors. 

GEORGE  A.  PARMENTER.  of  Cambridgcport.  Mas*., 
manufacturer  of  the  Parmenter  fenders  and  wheel  guards,  was 
looking  after  his  interests. 

JOHN  BLAIR  MacAFEE.  contractor  and  railroad  builder,  of 
Philadelphia,  was  present,  and  was  accompanied  by  William  Har- 
rison MacAfee  and  W.  N.  Walmslcy,  chief  engineer. 

THE  JOHNSON  WRECKING  FROG  COMPANY,  of 
Cleveland.  Ohio,  exhibited  some  of  its  frog*  for  placing  derailed 
cars  upon  the  track  on  the  track  space  near  the  exhibition  hall. 
These  frogs  are  adapted  for  T-rail  on  interiiiban  roads  and  girder 
rail  on  city  streets  as  well.  O.  W.  Johnson,  general  manager, 
looked  after  this  company's  interests. 

P.  D.  Mfl.LOY.  of  Buffalo,  the  well-known  inventor  ol  llic 
Milloy  trolley  catcher,  had  a  couple  of  new  device*  at  this  con- 
vention, the  most  promising  of  which  is  a  resilient  gear  case, 
made  of  canvas,  with  sheet  steel  protection  on  top  and  bottom  to 
hold  the  canvas  in  shape.  This  gear  case  yields  when  struck,  in- 
stead of  breaking,  and  at  the  same  time  tends  to  deaden  the  noise 
of  the  gears.  The  trolley  base,  it  is  claimed,  is  the  lowest  base 
made,  requiring  but  6'/i  ins.  clear  space  above  a  car  roof. 

THE  UNION  SWITCH  &  SIGNAL  COMPANY,  of  Swiss 
vale,  Pa.,  has  recently  adapted  its  train  staff  system  to  the  use  of 
single-track  intrrurban  electric  roads.  This  staff  system  permits 
the  movement  of  any  number  of  successive  trains  each  way  with 
absolute  safety,  but  allows  only  one  train  in  a  block  at  a  time 
between  any  two  staff  stations.  The  steam  road  staff  instrument* 
require  a  man  at  each  instrument  when  a  staff  is  released.  To 
adapt  it  to  electric  roads  changes  have  been  made  so  that  a  staff 
can  be  obtained  from  either  instrument  by  a  man  at  an  instru- 
ment if  no  other  staff  is  out.  Five  wires  are  required  between 
staff  stations.  T.  H.  Patenall  was  the  company's  representative. 

THE  HUNTER  AUTOMATIC  FENDER  COMPANY  and 
the  HUNTER  ILLUMINATED  CAR  SIGN  COMPANY,  rep- 
resented by  Lytic  J.  Hunter,  president  and  general  manager,  had 
in  the  annex  the  front  platform  of  a  car  equipped  with  a  Hunter 
fender,  ol  which  3000  have  been  ordered  by  the  St.  Louis  roads. 
This  fender  consists  of  two  parts,  one  part  carried  on  the  dash, 
and  designed  to  throw  any  person  standing  on  the  track  to  one 
side.   The  Impact  of  a  body  against  the  fender  on  the  dash  trips 


the  wheel  guard  fender  so  that  should  the  person  be  knocked 
down  the  wheel-fender  will  be  down  on  the  pavement  to  prevent 
him  going  under  the  wheel*.  The  Hunter  car  sign  carries  the 
names  of  a  large  number  of  routes  upon  a  roll  of  canvas,  and  any 
one  of  these  names  can  be  brought  into  view  on  the  sign  by 
revolving  the  roll.  Incandescent  lamps  behind  the  sign  illuminate 
it  at  night.  These  are  in  use  on  a  great  many  roads. 

THE  INTERNATIONAL  REGISTER  COMPANY,  of 
Chicago,  manufacturer  of  stationary  and  portable  fare  registers, 
made  its  usual  exhibit  of  different  types  of  register*.  Delegate* 
were  received  at  the  company's  space  by  A.  H.  Woodward,  presi- 
dent; W.  H.  Brown,  secretary  and  treasurer;  E.  T.  Runge  and 
F.  B.  Hall. 

J.  R.  McCARDELL  &  CO.,  of  Trenton,  N.  J.,  manufacturers 
of  the  well-known  Trenton  trolley  tower  wagon,  had  a  novelty 
running  around  the  streets  in  the  shape  of  the  new  Trenton  auto- 
mobile tower  wagon,  which  was  equipped  with  a  powerful  and 
reliable  gasolene  engine,  which  was  capable  of  propelling  the 
wagon  at  a  rate  of  20  miles  or  35  miles  per  hour.  The  company 
has  long  been  in  search  of  a  satisfactory  motor  outfit  for  it*  pur- 
pose, and  thinks  that  now  it  has  found  it.  The  tower  of  the 
wagon  includes  atl  the  patented  features  common  to  the  Trenton 
horse-drawn  wagon*,  but  the  general  construction  of  the  wagon 
was  slightly  heavier  Lecause  of  the  weight  of  the  motor  and  higher 
v'iciU.  M.  J.  M -Donald  represented  the  company  and  took 
deitgatcs  to  ride  in  the  wagon  whenever  they  so  desired, 

THE  JENKINS  IMPROVED  CAR  SANDER  was  found  on 
exhibition.  This  is  the  invention  of  B.  B.  Jenkins,  of  Toronto, 
and  particulars  can  be  obtained  of  B.  Madill  &  Co..  banker!, 
Toronto,  Ont. 

D.  N.  MILLER.  501  Sixth  Street.  Detroit.  Mich.,  exhib-ed  a 
new  sander,  in  which  the  sand  is  fed  by  a  screw  operated  b.  chain 
and  sprocket  from  a  crank  on  the  front  platform.  The  feed  is 
positive,  being  due  to  the  revolution  of  the  screw,  and  not  de- 
pendent on  gravity, 

THE  ST.  LOUIS  CAR  COMPANY  had  Assistant  Superin- 
tendent G.  J.  Smith  in  attendance  renewing  his  acquaintances 
among  operating  master  mechanic*,  formed  in  his  year*  of  ex- 
perience as  one  of  them.  William  Sutton,  formerly  president  of 
the  American  Car  Company,  is  now  identified  with  the  St.  Louis 
Car  Company,  and  was  in  attendance  at  the  convention.  George 
S.  Hastings,  of  Cleveland,  also  represented  this  company  among 
oilier*.    Some  particulars  of  the  rompany's  sample  car  which  was 
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in  active  service  carrying  excursionists  about  Detroit  are  pub- 
lished eleswherc  in  this  issue. 

THE  F.  BISSELL  COMPANY,  of  Toledo,  Ohio,  represented 
by  M.  S.  Walker  and  C.  M.  Hamilton,  made  an  exhibit  of  switch- 
boards and  general  railway  supplies.  This  company  is  agent  for 
the  Ncrnst  lamp. 

THE  STROMBERG-CARLSON  TELEPHONE  &  MANU- 
FACTURING COMPANY,  of  Chicago,  occupied  a  *pace  in  the 
annex  with  a  line  of  telephone*  suited  to  the  requirements  of 
street  railway  service.  The  Milwaukee  Electric  Railway  &  Light 
Company  ha*  over  200  Stromberg-Carlson  instruments  in  use. 
The  switchboard  shown  had  visual  lamp-line  signals  and  magneto 
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signals,  and  a  combination  of  connecting  cord  circuits,  adapted 
for  interconnecting  tlx  various  systems.  J,  J.  Nate  and  A.  J. 
Rousseau  were  in  attendance. 

THE  CHRIST  ENS  EN  ENGINEERING  COMPANY,  Mil- 
waukee, had  a  very  large  and  interesting  exhibit  acrovt  one  end 
of  the  hall,  including  a  straight  air  brake-school  equipment,  and 
an  automatic  air-brake  multiple  unit  equipment,  both  of  which 
were  in  operation;  also  a  Christen  sen  portable  motor-driven  air 
compressor  in  operation  by  means  of  a  hook  connection  to  a 
trolley  wire.    The  company  also  exhibited  some  of  it*  new  rtec- 


EXHIrSlT  OF  THE  INTERNATIONAL  REGISTER  COMPANY 


trii-al  machinery,  which  it  is  ju»t  putting  out  In*  the  first  time, 
including  a  250-kw.  three-phase,  2200-volt  alternator:  a  .jo- hp 
500-volt  open  style  motor,  and  a  4-hp  500-volt  enclosed  style 
motor.  The  company  distributed  very  attractive  booklets  of  their 
air  brake  equipments  and  electrical  machinery.  The  entrance  of 
the  concern  into  the  manufacture  of  large  electrical  apparatus  is 
an  event  which  is  considered  of  considerable  importance  The 
Christcnsen  Engineering  Company's  interests  were  eaicd  f  1  >r  hy 
the  following  representatives:  F,  C-  Randall,  manager  sales  de- 
l>artment,  New  York:  J.  T.  Cunningham.  Eastern  sales  agent, 


MCGLIRE  STREET  SPRINKLER,  AT  DETROIT 

New  York;  J.  J.  Neff.  engineer,  New  York:  ).  V.  Dixon.  Jr.. 
secretary,  sales  depattmrnt.  New  York:  J.  II.  Denton,  chief' 
engineer  sales  department.  New  York;  W.  W.  Power,  Pennsyl- 
vania sales  agent,  Philadelphia:  William  (iobcl.  Pennsylvania 
engineer,  Philadelphia;  II  N.  Ransom,  sales  agent.  Cleveland: 
J.  J.  Riley.  Cleveland;  J.  E  Eblred.  Jr..  sales  agent,  Chicago;  C. 
V,  Tolman.  assistant  chief  engineer,  sales  dcpatltnent.  Chicago; 
N.  A.  Christcnsen.  consulting  engineer.  Milwaukee:  Chatlcs  I). 
Knight,  miehanic.il  enginetr.  Milwaukee;  W.  L.  Waters,  elec- 
trical engineer.  Milwaukee;  J  C  Janus.  Milwaukee;  W.  J.  Rich- 


ards, Milwaukee;  V.  L,  Hutchinson,  advertising  manager,  Mil- 
waukee. 

THE  STANLEY  ELECTRIC  MANUFACTURING  COM- 
E'ANY,  of  Pitisfield,  Mass  ,  bad  space  in  the  center  of  the 
exhibition  hall,  including  the  heaviest  and  largest  piece  of  ma- 
chinery in  the  exhibition  hall  proper.  The  machine  referred  to 
MnM  one  of  the  standard  S  K.  C-  rotary  converters,  similar  to 
those  in  use  on  the  lTint  division  ot  the  Detroit  United  Railway, 
the  Olcy  Valley  Railway  Company,  of  Reading.  Pa.,  and  the 
Ktmmu  City  &  Leavenworth  Railway,  of  Kansas  City.  Its  liberal 
design  at  once  commands  attention,  the  commutator  being  33  ins. 
in  diameter  and  having  three  carbon  brushes  per  holder.  The 
shaft  is  7  ins.  in  diameter  at  the  armature,  and  S'/i  ins.  at  the 
beatings  The  hearings  arc  each  21  ins.  long.  The  exhibit  was 
c^ciii ially  a  complete  S.  K.  C.  sub-station  equipment,  including, 
besides  the  rotary,  a  three-panel  switchboard,  instruments,  cir- 
cuit breakers  and  switches.  One  panel  is  reserved  for  the  alter- 
ti.iinig  current  supplied  to  the  rotary,  another  for  the  direct  cur- 
rent coming  from  the  rotary,  and  the  third  is  a  double  iceilcr 
panel.  All  direct-current  instruments  arc  on  the  positive  side  of 
the  circuit,  the  negative  leads  from  the  rolary  being  mounted 
anon  a  separate  pedestal  arranged  for  connection  to  the  rail 
through  a  special  single  throw,  single-pole  quick-break  switch. 
I  bis  pedestal  also  eariies  (be  equalising  switch,  which  is  a  dupli- 
cate of  the  negative  switch.  Much  of  the  completeness  and  suc- 
cess of  the  Stanley  Company 'a  representation  at  the  convention 


HEADQUARTERS  Or  STREET  RAILWAY  JOURNAL  AT  THE  CON- 
VENTION 


was  due  to  its  1 111  luetic  Michigan  representative,  Joseph  E.  Lock- 

«  I,  president  of  the  Michigan  Electric  Company,  who  directed 

the  installation.  The  Stanley  Company  was  represented  also  by 
Dr.  K.  A.  C.  Pcriinc,  president  oi  the  company;  Messrs.  Van 
Deventer,  Arnold  and  Rergeitthal.  of  the  Chicago  office;  S.  T. 
Dodd.  engineer  of  the  railway  dejiartment.  and  D.  B.  Rushmore. 
front  Pitlsficlil,  also  Mr  Hough  from  the  New  York  office.  Ray 
D.  I.iltibridgc,  in  charge  of  publicity  details  for  the  Stanley  Com- 
pany and  other  large  manufacturers,  was  on  the  ground  through- 
out the  convention.  The  rotary  exhibited  was  sedd  to  the  Indian- 
apolis Si  Eastern  Traction  Company,  of  Indiana|Hilis.  Ind, 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of 
Philadelphia,  manuiacturcrs  of  the  Chloride  accumulator,  had  on 
exhibition  several  standard  types  of  railway  cells,  ranging  from 
zi'm  amps,  at  the  hour  rate,  to  240  amps  at  the  hour  rate.  Sev- 
eral samples  of  vehicle  types  of  the  Exidc  battery  were  also  on 
exhibition.  Two  standard  blue  Vermont  marble  switchboards, 
of  the  type  commonly  erected  by  the  Battery  Company,  were  in- 
stalled, showing  the  special  apparatus  used  in  connection  with 
railway  installations.  One  of  the  most  interesting  features  of  this 
exhibit  was  the  special  differential  type  railway  booster.  Beside* 
this  exhibit  on  the  floor  of  the  armory  the  Battery  Company  used, 
as  pail  of  their  disp'ay.  the  three  batteries  on  the  system  of  the 
Detroit  United  Railway.  The  first  of  these  batteries  consists  of 
270  O-07  cells  installed  opposite  the  main  power  house  ol  the 
system.  This  battery  has  been  in  daily  operation  for  the  past  two 
yean,  and  hy  absorbing  fluctuations  on  the  system  greatly  reduce* 
the  daily  engine  hours.  Its  capacity  i*  2500  amp  -hours  at  the 
hour  rate,  which  capacity  is  fully  utilized  once  every  day  on  the 
peak  of  the  load    The  second  battery,  consisting  of  250  G-$3  cells, 
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was  located  about  two  miles  from  the  power  house,  at  the  corner 
of  Hancock  Avenue  and  Third  Street.  Its  capacity  is  ijoo  amp.- 
hours  at  the  hour  rate.  It  is  operated  in  connection  with  a  stand- 
ard differential  type  booster.  It  is  used  on  the  peak  of  the  load 
once  or  twice  a  day.  as  conditions  demand,  to  maintain  the  proper 
voltage  within  a  radius  01  a  mile  from  the  battery  house.  Before 
this  installation  was  made  a  variation  in  voltage  of  over  too  volts 
occurred,  the  pressure  on  the  peak  dropping  as  low  as  375  volts. 
After  installing  this  battery  a  voltage  variation  of  from  480  to  500 
was  the  maximum.  The  third  battery  on  this  system  was  located 
about  eleven  miles  from  the  power  house,  on  the  Wyandotte 
division  at  Ecour>c.  It  comics  of  ijii  type  F-IJ  cells  of  a 
capacity  of  240  amp  -hours  at  the  hour  rate.  This  battery  is  used 
as  a  regulating  line  battery  in  connection  with  a  booster  operated 
at  the  powrr  house  end  of  the  line,  a  feeder  running  direct  to  the 
battery  and  the  line  being  fed  by  feeders  ironi  this  point.  lSelore 


THE  WILSON  TROLLEY  CATCHER  COMPANY,  of 
Boston.  Mass.,  exhibited  the  Wilson  trolley  catcher  in  the  hall, 
but  by  far  the  best  and  most  impressive  exhibit  of  this  company 
was  on  many  of  the  cars  oi  the  Detroit  United  Railway  system. 

THE  SIMPLEX  ELECTRIC  HEATING  COMPANY,  of 
Cambridgeport,  Mass..  made  an  exhibit  of  heaters  in  the  space 
of  the  Ludlow  Supply  Company. 

THE  PENNSYLVANIA  STEEL  COMPANY  made  no  heavy 
exhibits,  but  showed  models  of  an  adjustable  split  switch  with 
angle-bar  reinforcements,  the  Challenge  switch,  the  Long  safety 
switch  stand,  the  New  Century  switch  stand,  the  anvil-faced  frog 
and  the  spring  frog.  Blue  prints  of  complicated  special  work  done 
by  this  company,  were  shown,  and  also  pictures  of  the  works 
.it  Steelton.  Pa  .  the  Niagara  Bridge  and  the  Goktiek  Viaduct, 
Burma,  India.    The  company  was  well  represented  by  eight 


EXHIBITS  OF  CREAGHEAD  ENGINEERING  COMPANY,  STriKt.ING-MF.AKKR  COMPANY  AND  UNITED  STATES  CURTAIN  COMPANY, 
C.  J.  HARRINGTON  AND  THE  TAYLOR  ELECTRIC  TRUCK  COMPANY 


the  installation  of  the  battery  the  pressure  of  this  division  varied 
between  200  volts  and  750  volts.  The  pressure  of  this,  division  is 
now  maintained  between  the  limits  of  J5r.  volts  and  600  volts, 
enabling  them  to  better  maintain  schedules  as  well  as  materially 
reducing  the  maintenance  cost  of  the  electric  equipment  of  the 
cars.  During  the  convention  the  Electric  Storage  Battery  Com- 
pany was  represented  by  Charles  Bl  .'..id.  manager  sales  depart- 
ment: J.  Lester  Woodbridgc.  engineer  >ales  department;  E.  Vail 
Stebbins,  manager  Cleveland  office:  G.  II.  Atkin.  manager 
Chicago  sales  office:  R.  H.  Klauder,  manager  St.  I.oniit  sales 
office:  R.  B.  Daggett,  manager  San  Franri<.co  sales  office,  and 
J.  E.  Lockwnod.  president  of  the  Michigan  Electric  Company,  the 
Detroit  agent.  The  Electric  Storage  Battery  Company  baa  up  to 
the  present  time  installed  ijo  Chloride  accumulator  plants  on  rail- 
way systems.  A  booklet  describing  the  plant*  oi  the  Detroit 
United  Railway  batteries  and  several  other  installations  was  dis- 
tributed by  the  Battery  Company  during  the  convention 


gentlemen,  as  follows:  W.  C.  Kunt/.  Philadelphia:  C.  S.  Clark, 
B 041  on;  J.  <•  Miller,  St.  Louis:  C.  E.  Irwin.  St.  Louis;  Clifford 
J.  Ellis.  Chicago;  R  E.  Belknap.  Chicago;  H.  K.  Parsons, 
Chicago;  C.  A.  Aldcn,  Steelton.  Pa.  The  company's  representa- 
tives distributed  to  delegates  .1  steel  tape  of  good  finality,  useful  to 
street  railway  mechanical  engineers. 

THE  FRANK  RIDLON  COMPANY,  of  Boston,  as  usual, 
was  represented  by  C.  N.  Wood,  vice-president  and  general  man- 
ager, who  was  assisted  by  N.  L.  Wood.  Its  exhibits  were  the 
Kitboum  track  Sander,  the  Ridlon  track  drill  and  the  Weld  bab- 
bitting device,  which  finishes  babbitt  hearings  in  one  operation 
without  turning  out. 

THE    PNEUMATIC    RAILWAY    EQUIPMENT  COM 
l'ANY.  of  Cleveland,  had  something  new  in  car  equipment  in  the 
shape  of  a  pneumatic  trolley  (atrher,  worked  by  compressed  air 
from  the  air  brake  reservoir     An  air  cylinder  and  piston  are 
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mounted  on  (he  trolley  bate.  When  the  trolley  leave*  the  wire 
and  the  current  supply  is  interrupted  an  electropneumatic  valve 
is  opened,  which  let*  air  into  the  cylinder  on  the  trolley  base  and 
pulls  down  the  trolley.  The  electropneumatic  valve  is  in  front  of 
the  motorman  in  the  vestibule  and  can  be  operated  by  hand  in  case 
the  motorman  wishes  to  pull  the  trolley  down  when  the  conductor 
is  occupied  with  other  duties.  The  device  is  called  the  air  electro- 
trolley  control.  The  motorman  can  throw  the  valve  out  of  action 
when  passing  over  section  insulators  or  in  car  house*.  The 
Nichols- Lintern  pneumatic  sander,  so  popular  on  interurban  lines, 
was  also  shown.  George  K  Tomb,  mechanical  engineer,  and 
Robert  C.  Beebe,  vice-president,  explained  the  device*  to  dele- 
gates. 

THE  STANDARD  UNDERGROUND  CABLE  COM- 
PANY made  its  usual  exhibit  of  samples,  showing  various  cables 
in  use  for  street  railway  work.   The  important  announcement  was 


CHARLES  F.  JOHNSON,  of  Buffalo,  who  carries  such  a 
large  stock  oi  second-hand  electric  railway  material,  was  an  at- 
tendant at  the  convention. 

THE  AMERICAN  BRAKE-SHOE  &  FOUNDRY  COM- 
PANY.of  New  York  and  Chicago. exhibited  the  Diamond  S.  Cong- 
don  and  other  types  of  shoes  made  by  its  various  branches,  and 
wa*  calling  special  attention  this  year  to  the  steel  back  shoe,  in 
which  the  cast  iron  can  be  cracked  transversely  without  danger 
of  the  shoe  falling  apart.  F.  W.  Sargent,  chief  engineer;  J.  S. 
Thompson,  assistant  chief  engineer;  Arthur  Gemunde,  W.  W. 
Gardner  and  H.  S.  Bradficld  formed  this  company's  representa- 
tion. 

THE  CONSOLIDATED  CAR  HEATING  COMPANY,  of 
Albany,  N.  Y.,  represented  by  Cornell  S.  Hawley,  general  agent, 
New  York,  showed  the  types  of  heaters  used  on  the  Manhattan 


I 


EXHIBITS  OF  THE  OHMER  FARE  REGISTER  COMPANY,  THE  MORRIS  ELECTRIC  COMPANY,  THE  CRANE  COMPANY,  THE  REVERS- 
IBLE ELECTRIC  CAR  SIGN  COMPANY  AND  W.  )■  SHEPHERD  *  CO. 


made  that  this  company  i»  just  completing  a  new  copper  rod  and 
bare  wire  mill  alongside  its  present  factory  at  Perth  Amboy,  N.  J., 
and  will  be  prepared  about  the  last  of  this  year  to  make  not  only 
the  bare  wire  for  its  own  o*e  in  making  insulated  wire,  but  will  be 
in  the  market  with  hare  and  weatherproof  wire  in  addition  to  its 
cables.  J.  R.  Wiley,  manager  Western  sales  department,  Chicago: 
H.  P  Kimball,  of  New  Ycirk;  A.  A.  Anderson  and  F.  S.  Viele,  of 
Pittsburgh,  were  present. 

THE  BALL  BEARING  COMPANY,  of  Baltimore.  Md  ,  had 
the  Norwood  ball-bearing  trolley  base  on  display. 

ROSSITER.  MacGOVERN  &  CO.,  of  New  York,  represented 
by  Frank  MacGovern  and  J.  Warren  Archer,  had  headquarters  at 
rme  of  the  Cadilae  par  for*. 

THE  Q.  &  C.  COMPANY,  of  Chicago,  was  represented  by  A. 
L*  Kalas.  and  furnished  the  Stanwood  steel  steps  on  the  car  ex- 
hibited by  the  John  Stephenson  Company,  built  for  the  Muncie, 
Hartford  &  Fort  Wayne  Railway 


Elevated,  of  which  it  has  delivered  21,000,  and  the  Boston  Ele- 
vated with  a  three-point  switch  for  use  on  elevated  cars.  In  ad- 
dition to  the  regular  cross-seat  healers  a  chair-car  heater  was 
shown,  which  arc  attached  to  the  truss  plank  in  the  same  relative 
position  as  the  hot  water  pipes  on  steam  coaches,  and  extend 
the  full  length  of  the  car.  Among  the  high-speed  interurban  roads 
that  have  adopted  this  form  of  heater  are  the  Aurora.  Elgin  & 
Chicago,  the  Canton  Akron  Railway,  the  Grand  Rapids.  Grand 
Haven  &  Muskegon,  and  the  Chicago  &  Juliet  Electric  Railway, 
the  Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson  Railway. 

GEORGE  C  EWING,  Board  of  Trade  Building,  Boston,  for- 
merly president  of  the  Morris  Electric  Company,  was  in  attend- 
ance. He  is  now  handling  railway  material  and  supplies  and  the 
Nernst  lamp  in  Boston  territory. 

THE  COLD  CAR  HEATING  &  LIGHTING  COMPANY,  of 
New  York,  had  a  neat  display  of  all  types  of  heaters  and  a  bank 
of  heaters  arranged  under  a  longitudinal  seat,  with  cushions  re- 
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moved  for  inspection.  A  heater  twitch  controlled  all  these 
heaters,  regulating  the  degree  of  heat  to  a  nicety.  E.  E.  Gold, 
president,  and  J.  E.  Ward  attended  the  convention. 

THE  COLUMBIA  MACHINE  WORKS,  of  Brooklyn,  was 
represented  by  J.  G.  Buehler,  W.  K  Kcrschner  and  Colonel  Mack. 

THE  WEBER  RAILWAY  JOINT  MANUFACTURING 
COMPANY.  New  York,  exhibited  all  its  types  of  rail  joints, 
which  are  so  well  known  and  extensively  used  all  over  the 


ing  business  and  has  a  long  list  of  desirable  client)  among  electric 
railway  companies. 

THE  PROCESS  COPPER  &  BRASS  COMPANY,  of  Jersey 
City,  N.  J.,  manufacturers  of  pure  copper  trolley  wheels,  had  its 
interests  looked  after  by  F.  H.  Seavey,  of  the  Star  Refining  Com- 
pany, Boston,  sales  agent 

THE  CREAGHEAD  ENGINEERING  COMPANY.  Cin- 
cinnati, Ohio,  represented  by  T.  J.  Crcaghead,  president;  A.  E. 


A  GROL'P  OF  ATTRACTIVE  EXHIBITS 


country.  James  C.  Barr  came  irom  the  New  York  office,  and 
Fred.  A.  Poor,  W.  T.  Smctten  and  H.  C.  Holloway  from  Chicago. 

THE  MURPHY  VARNISH  COMPANY,  of  Chicago,  dis- 
tributed dice-box  souvenirs  through  its  representative.  William 
P.  Mellon. 

THE  ARCH  BOLD-BRADY  COMPANY.  Syracuse,  N.  Y., 
made  no  exhibit  but  was  represented  by  W.  K,  Archbold  and 
Paul  T.  Brady. 

THE  KNOX  ENGINEERING  COMPANY,  of  Chicago,  re- 
cently formed,  had  both  President  G.  W.  Knox  and  Secretary  R. 
M.  Heikett  in  attendance.  This  company  now  has  a  fine  engineer- 


Payne  and  Claude  Johnson,  of  the  Cincinnati  office,  displayed  a 
line  of  overhead  material,  making  a  specialty  of  flexible  brackets 
and  Bourbon  strain  insulators.  Many  photographs  of  views  on 
roads  recently  built  by  this  company  were  also  shown.  Mr. 
Crcaghead  was  handicapped  in  his  exhibit  by  the  late  arrival  of  hit 
material,  but,  nevertheless,  made  a  good  showing. 

THE  STERLING  VARNISH  COMPANY,  of  Pittsburgh, 
was  represented  by  Alvin  S.  King. 

THE  HARRISON  SAFETY  BOILER  WORKS,  of  Phila- 
delphia. Pa.,  was  looked  after  by  Frederick  H.  Mason,  of  De- 
troit. 
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THE  WHEEL  TRUING  BRAKE-SHOE  COMPANY,  De- 
troit, Mich..  Dr.  J.  M.  Griffin,  exhibited  wheel  truing  brake-shoe 
and  commutator  truer.  This  company  bought  the  parquet  at  the 
Temple  Theater  for  Thursday  evening  and  its  souvenir  was  a 
theater  ticket  to  this  entertainment.  Some  two  hundred  oi  the 
delegates  and  their  friends  p*Med  a  very  enjoyable  evening  a»  a 
result  of  Mr.  Griffin's  hospitality. 

JOHN  K.  BI.AIR.  sales  agent.  Detroit,  Mich  Mr.  Blair  and 
F.  R.  Marks,  at  the  Buckeye  Boiler  Skimmer  Company,  Cleve- 


cral  representative.  They  distributed  at  the  convention  a  series  of 
circulars  describing  a  number  of  open  and  closed  cars  that  they 
have  (or  sale;  also  a  circular  describing  a  number  of  G.  E.  motors 
that  they  now  have  on  hand. 

F.  S.  DRAKE,  the  well-known  electrical  contractor  of  Philadel- 
phia, attended  the  convention. 

CHARLES  S.  ACKLEY,  who  was  in  charge  of  the  exhibit  of 
the  Stcrling-Meakcr  Company,  mentioned  elsewhere,  had  also  a 
neat  exhibit  of  metal  signs,  manufactured  by  the  Terry-Ackley 


SEVERAL  IMPORTANT  EXHIBITS 


land.  Ohio,  gar*  a  practical  deuwmvtratson  «(  the  Buckeye 
Skimmer.  They  a?-o  showed  the  Jefferson  union  and  il.mgc. 

TIIK  NATION  VI.  BATTERY  COMPANY,  of  Buffalo.  N, 
Y,,  was  represented  at  the  convention  hy  Joseph  P.  Devin.  Mr. 
Dcvin  report*  ih.it  the  National  Battery  Company  is  now  in 
shape  to  handle  installation*  <>i  a«>  «ire  for  electric  railway  ami 
lighting  purposes. 

Til  E  KI.YSTONI-  CAR  WHEEL  COM  PA  NY,  ..f  Pitts- 
burgh,        rcpri  denied  I Pti  ^i«!ent  ('has,  V,  Slociiiu 

DAT.t.ETT  s\-  CO.,  of  Philadelphia,  were  represented  hy 
PranV  l>  "   '  tirr'idcnl  of  |h«  company,  and  N.  II.  Mason,  ge:t- 


Company.  oi  New  York.  These  signs  are  entirely  of  brass,  in 
which  the  lettering  and  designs  are  etched  by  a  new  chemical  pro- 
cess and  afterward  plated,  oxidized,  or  otherwise  colored,  as  de- 
sired. The  business  of  the  company  is  the  making  of  general 
business  signs,  name  plates,  clock  faces  and  novelties  in  metal. 
The  effects  brought  out  in  the  works  arc  pleasing  and  artistic, 
;<nd  the  signs  are  Hud  to  be  much  more  durable  than  ordinary 
enamel  signs,  sitWC  the  lettering  and  the  cedor  matter  are  etched 
into  Metal  itself  The  Terry-Ackley  Company,  of  which  Mr. 
Ycklcy  is  president,  has  already  secured  a  large  number  of  orders 
(or  this  work.  The  company's  business  offices  and  manufacturing 
plant  ate  It-cat  rd  at  571  Hudson  Street,  New  York. 
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DUMEE,  SON  &  CO.,  of  Philadelphia,  distributed  some  very 
attractive  circulars  at  the  convention.  They  would  like  to  open 
correspondence  with  parties  desirinK  to  buy  franchises  and  rights 
of  way  for  electric  railways,  also  paying  roads  that  arc  now  in 
operation. 

THE  PENNSYLVANIA  ELECTRICAL  &  RAILWAY 
SUPPLY  COMPANY,  of  Pittsburgh,  was  represented  by  Samuel 
F.  Hammond. 

THE  CUTTER  ELECTRICAL  &  MANUFACTURING 
COMPANY,  of  Philadelphia,  w.19  represented  by  William  M. 
Scott,  general  manager,  who  was  accompanied  by  Mrs,  Scott. 

WILLIAM  WHARTON,  JR..  &  COMPANY,  ol  Philadelphia, 
in  a  tastefully  arranged  exhibit  showed  a  number  of  examples  of 
special  track  work  for  street  railways,  especially  tlicir  tiiagancsc 
steel  hard-center  work,  which  has  proven  such  a  great  succc-s  in 
the  more  than  six  years  that  it  lias  been  in  use  under  |bt  heaviest 
traffic  in  the  country.  A  worn-out  frog  of  girder  rail  construction 
with  manganese  steel  center,  attracted  gnat  attention,  ami  it  con- 
clusively proves  that  the  manganese  steel  centers  which  ihe  Wharton 
company  uses  actually  do  out-last  the  adjoining  rails.  Some  of  the 
samples  of  new  work  exhibited  showed  the  details  of  the  eon- 
struction  and  the  peculiar  manner  of  fastening  the  centers  which 
is  so  secure  that  e\ rn  under  the  heaviest  traflic  the  Centers  remain 
perfectly  tight  and  never  bco-mc  loose.  At  the  same  time,  the 
method  of  fastening  is  such  tli.it  the  centers  could  be  renew -i 
should  necessity  arise,  but  the  Wharton  Company  lilatrf  ih.ii  in  all 
their  experience  this  has  been  limned  to  only  a  very  few  centers 
which  developed  some  hidden  defect,  and  thai  it  is  not  necessary  tc, 
renew  manganese  steel  centers  on  account  of  wear.  I  Ins  is  appar- 
ently proien  by  the  worn  sample  alnnc  referred  10  The  NkIi,  Is 
protected  heel  switch  exhibited,  while  11  had  been  shown  before  u 
its  general  features,  embodied  a  munber  of  improvements,  one,  :n 
particular,  lieitig  a  new  method  ot  tightening  up  the  bearing  of 
the  tongue  pin,  and  a  new  simple  fastening  device  for  the  manganese 
steel  cap  which  protects  the  heel  of  the  tongue,  and  by  which  this 
rap  can  easily  lie  removed  slum]  I  n  become  necessary  to  take  out 
the  tongue  on  account  of  some  aecidenl  lo  it.  This  type  of  I  on  km: 
switch  has  proven  a  marked  success  The  Construction  absolutely 
prevents  the  tongue  from  (browing  between  wheels  or  between 
trucks  of  cars,  and  the  heel  of  the  tongue  does  n<it  knock  down,  as 
has  been  found  the  trouble  with  most  ordinary  tongue  switches. 
The  standard  tongue  switch  of  the  Wharton  Company,  also  shown, 
had  already,  to  a  great  extent,  overcome  the  two  troubles  men* 
I'mtd,  hut  the  protected  heel  switch,  although  mote  expensive,  il 
regarded  well  worth  the  dilTercncc,  <■!!  account  of  the  greatir 
efficiency  in  regard  to  these  two  points.  The  nvwgarie«c  steel  con- 
struction for  standard  T  rail  work,  of  which  samples  were  in- 
cluded in  the  exhibit,  represents  a  comparatively  new  departure, 
and  ha*  been  greatly  improved  by  the  Wharton  Company  wilhi'i 
the  last  few  years.  The  Special  pieces  in  llii*  track  Construction  arc 
made  of  solid  manganese  steel  castings.  The  abutting  rails  are 
joined  up  to  these  pieces  by  means  of  fish-plates  and  wings  extend- 
ing from  the  manganese  steel  casting,  making  an  exceptionally 
solid  joint  This  class  of  work  is  extensively  used  where  per- 
manency, rather  than  saving  of  first  Cost,  is  aimed  at.  Although 
no  samples  were  shown,  the  W  harton  Company  report  extensive 
use  of  il*  manganese  steel  mi  sic.iiu  r.iilrnad  track-  ami  elevated 
mads  with  most  phenomenal  results,  the  manganese  steel  frogs 
on  the  Pennsylvania  Railroad  having  out-lasted  a*  many  as  ten 
ordinary  frog*,  and  living  si, 11  in  use.  They  at-o  have  recently 
furnished  rails  cast  out  of  manganese  steel,  in  curves  Fur  lite  Boston 
Elevated  road,  which  promise  lo  exceed  all  expectations  in  regard 
to  their  wearing  qualities.  The  repress  ui-iiivrs  at  convention  were 
Victor  Angercr,  vice-president:  W  Rodman  Wharton,  John  C. 
Robinson,  New  England  agent,  and  Arthur  S.  Partridge,  «(  Si. 
Louis 

THE  PECKHAM  MANUFACTURING  COMPANY  had, 
a*  usual,  a  very  attractive  exhibit,  and  although  unable  to  secure 
space  within  the  convention  hall,  secured  a  most  di  suable  pifcalHiil 
directly  adjoining  the  main  entrance  to  the  Light  Guard  Armory, 
so  that  every  one  who  entered  the  building  passed  the  exhibit. 
The  company  showed  an  attractive  line  of  truck*,  but  probably 
the  greatest  interest  was  taken  in  Ihe  new  Peckham  Ka  33 
M.  C.  R  truck,  equipped  with  triple  elliptic  spring  bnUler,  The 
truck  shown  was  one  of  twenty  now  being  built  for  the  Chimlm-. 
Delaware  4c  Marion  Railway,  of  Columbus,  Ohio.  although  truck* 
of  the  same  type  are  used  on  the  Indianapolis.  Lebanon  St  Frank- 
fort Railway  and  on  the  Toledo  St  Indiana  Railway.  The  side 
frames  are  of  the  bridge  truss  construction  with  a  very  strong 
and  deep  truss,  which  is  spring  supported  '>n  the  equalising  bar*, 
and  also  from  the  journal  boxes  to  prevent  tetering.  The  truck 
has  a  long  spring  base,  which  is  secured  by  locating  spir.il 
•prings  on  each  side  of  and  supported  from  the  journal  boxes, 
thus  preventing  lb«  tilting  of  tbe  top  irames.    The  transoms  arc 


bulb  angles  to  ins  deep,  which  extend  full  sire  with  the  side  truss 
frames,  lo  which  they  are  very  rigidly  secured.  Gussets  ol  sheet 
steel  connect  the  transoms  to  the  side  frames  and  hold  Ihe  frame 
rigid  and  square.  The  bolsters  are  all  steel  and  of  "bridge  shape" 
t<ip  and  bottom  and  the  end  sections  oi  ihe  bolsters  arc  supported 
by  triple  elliptic  springs.  Straps  secured  to  ihe  transom*  and 
extending  to  (he  bolster  prevent  its  being  lifted  out.  The  jour- 
nal boxes  are  M.  C.  B.  standard  pattern  with  M.  C.  B.  journals. 
The  truck  as  exhibited  was  designed  to  be  equipped  with  75-hp 
motors  ami  weighs  about  qono  lbs.  Mr.  Peckham  also  showed 
one  oi  his  extra  strong,  short  wheel  base  No.  14  B.t  trucks,  as 
constructed  lor  the  Cincinnati  Tracuon  Company  and  also  (or  the 
Indianapolis  Street  Railway  Company.  litis  truck  was  designed 
CXpTCSsly  lo  reduce  the  height  of  the  car  ImhIj-  and  do  away  with 
one  sup  by  allowing  the  wheels  to  radiate  between  the  sills  of  the 
car  ami  by  its  short  wheel  base  lo  enable  the  Iruck  lo  take  a  25-ft 
radius  curve  with  minimum  power.  The  ends  of  the  truck  arc  of 
the  "low  down"  construction,  so  as  to  allow  the  Iruck  to  radiate 
under  the  slip*  oi  open  ears.  One  hundred  of  these  truck*  are 
now  iK-ing  built  for  the  Cincinnati  Traction  Company,  and  the 
company  has  sold  400  of  them  to  the  Massachusetts  Electric 
Companies,  id  Ronton,  Mr.  Peckham  also  expected  10  exhibit 
the  Aurora  special  troth  built  ior  the  Aurora.  Elgin  St  Chicago 
Railway   described  in  the  Sim  11  Ra.lt.WAY  JoVRKAL  for  Oct.  4. 


HUNTER  FENDER  liXHIHiT 


but  the  truck  was  delayed  in  transit.  In  addition,  the  company 
had  under  the  exhibit  ear  of  the  Jewell  Car  Company  built  for 
the;  Colnnibtis.  Delaware  &  Marion  Railway,  a  pair  of  its  high- 
speed No.  32  trucks,  as  described  above,  and  also  under  the  car 
equipped  by  the  Kiihlman  Car  Company  a  pair  of  high-speed 
No.  IS  trucks  The  Peckham  Company  was  represented 
by  Edgar  Peckham.  J.  A.  Manna  and  F.  A.  Richards.  After  the 
close  <,f  the  convention,  Mr.  Peekhaiu  hit  for  a  trip  through  the 
West.  In  addition  to  the  trucks  on  regular  exhibition,  the  Peck- 
ham Company  was  well  represented  In  Detroit,  as  they  sold  many 
1  ,|iiipiiicii|s  in  1I1.1t  city.  Among  the  companies  using  the  Peck- 
ham 14  A  XX  truck  are  the  Detroit  United  Railway,  the  Detroit, 
Romeo,  Rochester  St  Lake  Orion  Railway  and  the  Detroit,  Lake 
(Irion  &  Riag  Railway. 

MESSRS.  TOW'NSEND,  RF.ED  &  CO.,  of  Chicago  and  In- 
dianapolis,  were,  represented  by  W.  II.  Gray  and  W.  M.  Moran. 

THE  MORDKN  FROG  Si  CROSSING  WORKS,  oi  Chicago. 

were  represented  by  M.  F.  Moore. 

THE  KINSMAN  ELECTRIC  «t  RAILWAY  SUPPLY 
COMPANY  was  well  represented  by  F.  E.  Kinsman. 

THE  MacPIIERSON  SAFETY  SWITCH  &  FROG  COM- 
PANY, of  Niagara  Falls,  had  a  working  model  of  its  appliances 
on  the  main  Hour  of  ihe  Cadillac  Hotel. 

THE  HEM  IS  CAR  TRICK  COMPANY,  of  New  York,  had 

as  representatives  at  the  convention  Geo.  It.  Hoadlcy  and  Thos. 
F.  Carey. 

THE  ROCII ESTFR  CAR  W  HEEL  WORKS  had  no  exhibit, 
but  Edward  H.  Chapin  and  F.  D.  Russell  attended  the  convention 
111  the  inleresis  ot  the  company  and  had  as  a  souvenir  an  attractive 
mat  ell  box. 

THE  NEW  YORK  SWITCH  St  CROSSING  COMPANY,  of 
Hohoken.  N.  J.,  was  represented  by  M.  W.  Conway.   The  com- 
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pany  made  no  exhibit,  but  a  visit  to  its  plant  at  Hoboken  would 
show  a  tine  variety  of  switches,  crossings  and  special  work  under 
construction  for  electric  railway  companies. 

THE  FORT  WAYNE  FOUNDRY  &  MACHINE  COM- 
PANY was  present  in  the  person  of  A.  A.  Hilton,  manager.  Mr. 
Hilton  renewed  many  of  hi*  acquaintances  with  street  railway 
men,  made  during  his  six  years'  connection  with  the  St.  Louis 
Car  Wheel  Company  as  general  sales  agent. 

THE  ELECTRIC  RAILWAY  EQUIPMENT  COMPANY, 
of  Cincinnati,  made  nn  exhibit;  but  its  excellent  line  of  tubular 
poles,  brackets,  line  material,  etc.,  was  ably  spoken  for  by  J,  B. 
Crankshaw,  electrical  engineer. 

J.  G.  WHITE  &  CO.  were  represented  by  C-  C.  Young,  who 
recently  returned  from  Philippines;  II.  S.  Collcttc.  who  repre- 
sented the  San  Juan  Light  &  Power  Company  of  Puerto  Rico; 
S.  G.  Avercll  and  E  L.  West. 

THE  WACLARK  WIRE  COMPANY,  of  New  York,  was 
represented  by  H.  F.  Sanville,  its  Philadelphia  representative. 
The  Waclark  Wire  Company  is  now  making  a  specialty  of  trolley 
and  feed  wire  of  every  description,  including  long-distance  trans- 
mission wire. 

THE  ELECTRICAL  ENGINEERING  &  DEVELOPMENT 
COMPANY,  of  New  York,  was  represented  by  H.  S.  Cooper. 

MR.  W.  R.  KERSCHNER,  of  Allentown,  Pa.,  was  present  in 
the  interests  of  the  Columbia  Machine  Works  &  Malleable  Iron 
Company,  of  Brooklyn.  It  is  needless  to  add  that 
the  company  in  question  profited  greatly  by  Mr. 
Kerschner's  attendance  at  the  convention. 

MESSRS.  WENDELL  &  MacDL'KFIE,  of 
New  York,  were  represented  by  Jacob  Wendell 
and  J.  B.  Embick.  Much  regret  was  expressed 
that  Mr.  MacDufne  was  unable  to  be  present 

also. 

THE  MULFORD  &  PETRY  COMPANY,  of 
Detroit,  New  York,  Chicago,  etc..  was  represented 
by  A.  F.  Petry,  vice-president.  Murford  St  Pctry 
advertisements  are  so  familiar  to  the  officers  of 
electric  railway  companies  and  to  the  patrons  of 
their  cars  that  no  exhibit  was  required. 

THE  AMERICAN  CAR  &  FOUNDRY  COM- 
PANY was  represented  by  Scott  11.  Blewett, 
general  agent. 

THE  NATIONAL  CONDUIT  &  CABLE 
COMPANY  was  represented  by  W.  S.  Eckard 
and  J.  D.  Honan,  of  the  New  York  office.  F.  S.  V. 
Fraf.  of  the  Boston  office,  L.  D.  Beylard,  Philadel- 
phia, and  Harry  F.  Tate,  of  the  Chicago  office. 

THE  ST.  LOUIS  CAR  COMPANY  was  not 
represented  in  the  exhibition  hall,  but  it  had  a 
most  effective  exhibition  in  the  large  car  which 
made  regular  trips  from  Detroit  to  Farmington, 
out  Grand  River,  a  distance  of  19  miles.  An 
invitation  was  extended  to  the  delegates  to  make 
this  trip,  and  many  of  them  took  advantage  of 
this  opportunity.  W.  A.  Boland,  who  is  com- 
pleting the  interurban  line  between  Detroit  and  Jackson,  upon 
which  cars  of  this  type  are  to  be  operated,  accompanied  the  party 
together  with  representatives  of  the  General  Electric  Company 
and  the  St.  Louis  Car  Company.  The  car  is  58  ft.  long,  and  con- 
tains a  smoking  compartment,  which  is  entirely  isolated  from 
the  rest  ol  the  coach,  so  that  it  is  not  necessary  to  pass  through 
it  to  leave  the  car  at  the  end  where  it  is  located.  It  has  seating  ac- 
commodations for  75  passengers.  There  is  a  vestibule  in  front  and 
rear,  the  front  being  divided  and  one  part  fitted  up  as  an  observa- 
tion section.  The  woodwork  is  mahogany  throughout,  and  the 
seals  id  cane  with  reversible  backs.  The  fittings  and  furnishings 
arc  in  keeping  with  the  type  ol  the  car  and  the  service  for  which 
it  is  built.  The  car  is  equipped  wills  f< mr  General  Electric  Ii5-bp 
motors,  geared  to  run  65  miles  an  hour.  G<»>d  time  was  made  in 
the  trips  at  Detroit,  but  no  attempt  was  made  to  develop  the  speed 
limit.  Several  trips  were  made  e.i.h  day  through  the  courtesy  of 
the  Drtroit  United  Railway  Company.  Mr.  Boland  expects  to 
have  his  own  road  running  Irnm  Jackson  to  Battle  Creek  and  from 
Jackson  to  Ann  Arlmr  by  the  first  of  the  year,  and  running  the 
entire  distance  Irom  Jackson  to  Detroit  by  spring, 

THE  KKI.LOGG  SWITCHBOARD  &  SUPPLY  COM- 
PANY, of  Chicago,  one  of  the  hading  manufacturers  of  high 
grade  telephones  and  switchboards,  made  one  of  the  most  ex- 
tensive telephone  exhibits  ever  offered  at  a  street  railway  con- 
vention. Telephones  of  special  interest  to  street  railway  men 
were  shown.  There  was  a  standard  common  battery  switchboard 
with  many  different  types  of  instruments  connected  thereto.  R. 


H.  Manson.  of  the  engineering  department,  and  F.  L.  Martin,  ad- 
vertising manager,  looked  after  the  exhibit.  This  company  it 
now  catering  to  the  street  railway  field  in  the  same  excellent 
manner  that  it  has  handled  large  exchange  work. 

THE  McROY  CLAY  WORKS,  Brazil,  Ind  ,  was  represented 
by  E.  F.  Kirkpatrick,  western  manager,  of  Chicago. 

R.  W.  CONANT,  of  Cambridge,  Mass.,  exhibited  his  portable 
bond  tester  and  also  an  instrument  for  determining  whether 
motor  field  coils  have  become  short  circuited.  The  latter  is  an 
induction  instrument  in  which  a  pulsating  current  is  sent  simul- 
taneously through  a  perfect  field  coif  and  the  one  to  be  tested. 
When  the  induction  is  unequal  the  circuits  are  out  of  balance,  and 
a  telephone  receiver  is  used  to  note  the  fact.  The  bond  tester  is 
similar  to  previous  forms,  save  that  it  is  now  arranged  for  one 
man  to  manipulate  the  contacts  on  the  rail  as  well  as  the  instru- 
ment. This  works  on  the  Whealstone  bridge  principle  with  the 
telephone  receiver  and  vibrator  in  place  of  galvanometer. 

THE  SIMONDS  MANUFACTURING  COMPANY,  ol  Pitts- 
burgh, so  well  known  as  manufacturer  of  the  Simonds  gears  and 
pinions,  was  represented  by  H.  F.  Sanville. 

L.  C.  CHASE  &  COMPANY,  of  Boston,  was  represented  by 
Frank  B.  Hopewell,  manager  of  the  company's  leather  department, 
with  headquarters  at  Boston.  Messrs.  Chase  &  Company  have 
been  making  a  specialty  for  years  of  plush  seating  for  railroad 
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cars,  and  have  excellent  facilities  for  handling  electric  railway 
orders  for  the  same  material,  as  well  as  for  Chase  leather. 

THE  STRONG.  CARLISLE  &  HAMMOND  CO.,  of  Cleve- 
land, was  represented  by  F.  H.  Lovejoy,  manager  of  the  Squires' 
feed-water  controller  department. 

THE  WESTERN  ELECTRICAL  SUPPLY  COMPANY,  of 
St.  Louis,  was  represented  by  H.  J.  Doyle,  manager  railway  de- 
partment. 

THE  JOHN  A.  ROEBLING'S  SONS  COMPANY,  of  New 
York,  and  Trenton,  N.  J.,  had  a  large  representation  present,  among 
whom  was  noticed  H.  L  Shippcy,  treasurer;  M.  R.  Cockey  and  G. 
W.  Swan,  of  the  New  York  office,  and  George  C.  Bailey  and  Mr. 
Conover,  of  Chicago :  W.  P.  Boreman,  Cleveland  and  W.  L.  Doyle 
and  N.  G  Tingley,  Trenton. 

THE  WESTERN  ELECTRIC  COMPANY  had  as  represen- 
tative at  the  convention,  R.  H.  Harper,  of  its  railway  department 
at  Philadelphia. 

 •+»  — 

In  his  speech  at  Steubenville.  a  few  days  ago,  Senator  Hanna 
challenged  Mayor  Tom  L.  Johnson  to  a  debate  on  the  tariff,  the 
subject  to  be  discussed  from  a  strictly  economic  standpoint  and 
with  no  reference  to  monopolies.  Senator  Hanna's  challenge  was 
telegraphed  to  Mayor  Johnson  at  Woostcr,  and  it  is  said  that  the 
latter  immediately  replied  that  he  would  accept  the  challenge  and 
would  debate  the  subject  in  any  way  or  at  any  time  Senator 
Hanna  might  name. 
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General  Electric  Apparatus  at  Detroit  Convention 


The  General  Electric  Company's  exhibit  was  located  in  the 
corner  of  the  annex  and  occupied  2000  sq.  ft.  of  space.  The  prin- 
cipal feature  wa*  an  installation  of  the  type  "M"  control  now  in 
use  on  the  Manhattan  Elevated  Railway  in  New  York  City.  This 
exhibit  was  mounted  on  a  frame  which  permitted  free  examina- 
tion of  the  parts  during  its  operation  and  shows  the  rise  in  volt- 
age which,  of  course,  corresponds  to  the  increase  in  speed  of  the 
motors.  To  indicate  this  rise  in  voltage  a  number  of  incandescent 
lamps  are  used,  grouped  in  the  form  of  the  company's  monogram, 
which  start  at  a  dull  red  and  gradually  come  up  to  full  candle- 
power.  Other  General  Electric  apparatus  for  electric  railway 
service  exhibited  consisted  of  a  line  of  railway  motors  of  various 
sizes,  including  the  t25-hp  GE-66  motor  which  has  been  adopted 
by  the  Manhattan  Railway  Company.  A  Brill  27-E  truck  was 
shown  with  two  GE-57  motors  mounted  upon  it  and  equipped 
with  the  General  Electric  new  type  of  shoe  for  use  on  the  pro- 
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tected  third-rail  system.  This  latter  was  exhibited  for  the  first 
time.  There  was  also  exhibited  in  operation,  General  Electric 
air  compressors  of  standard  types  with  automatic  governors. 
These  were  in  operation  connected  to  a  standard  reservoir. 

A  typc-H  electrically  controlled  oil  break  switch  with  a  capacity 
of  300  amps,  at  12,000  volts  made  a  very  interesting  operating  ex- 
hibit, the  switch  being  substantially  installed  as  in  actual  service. 
Direct  and  alternating  current  rotary  converter  switchboard  panels 
of  standard  types  are  also  shown.  Among  the  small  supplies  ex- 
hibited may  be  mentioned  a  (inoo-imip.  i.irlxm  brc;ik  circuit 
breaker  for  railway  use  beside  smaller  sizes  of  the  same  type.  An 
attractive  display  stand  for  rail-bonds,  incandescent  lamp  sockets 
and  other  small  devices  was  also  shown.  The  entire  exhibit  was 
arranged  for  convenience  of  examination  by  visitors  and  the  at- 
tractive reception  space  at  the  center  jf  the  exhibit  made  a  pleas- 
ant resting  place  for  the  delegates.  A  feature  of  considerable  in- 
terest which  formed  a  part  of  the  General  Electric  Company's 
exhibit  at  this  convention  was  a  JO-ft.  interurban  car  lent  by  the 
Jackson  and  Suburban  Traction  Company  and  used  by  the  com- 
pany in  demonstrating  the  system  for  operating  such  cars.  This 
car  was  equipped  with  the  type  "M"  control  and  4  GE-66  (125  hp) 
motors.  It  was  located  on  the  Detroit  United  Railway  Com- 
pany's tracks  at  a  point  near  the  convention  hall  and  was  used 
by  the  delegates  and  their  friends  for  rides  around  the  city.  The 
(General  Electric  Company  was  represented  among  others  by  thq 
following:  W.  B.  Potter.  J.  R.  l-ovejoy,  J.  G.  Barry,  C.  C 
Pierce,  J.  J.  Mahoney,  T.  P.  Bailey.  J.  B.  Pevear,  G.  D.  Rosen- 
thal. J.  H.  Livsley.  F.  H.  Gate,  L.  R.  Pomcroy  and  F.  H 
Mullin. 

*♦«  

"Corporation  Counsel  Rives  proposes  to  make  efforts  to  collect 
back  taxes  from  street  car  companies.  He  figures  that  $17,000,000 
is  due.  Hints  are  made  that  unless  the  companies  show  a  dispo- 
sition to  pay,  he  may  recommend  that  some  of  their  franchises 
be  revoked;  also  thai  license  tags  be  required  on  cars."  This  is 
the  "startling"  announcement  that  was  made  a  few  days  ago  in  a 
New  York  paper.  Just  how  it  was  arrived  at  that  $17,000,000  is 
due  the  city  is  not  made  clear. 


Convention^ Notes  and  Entertainments 


The  reception  at  Hotel  Cadillac  Wednesday  evening,  tendered  by 
the  local  committee  to  the  delegates  and  visitors,  proved  a  most 
enjoyable  affair.  Several  hundred  members  and  ladies  assembled 
in  the  spacious  parlors  of  the  hotel  and  enjoyed  the  music,  dancing 
and  refreshments,  provided  by  the  committee. 


The  courtesy  extended  the  visiting  delegates  by  the  board  of 
managers  of  the  Detroit  Club  in  offering  the  facilities  of  the  club 
during  the  sessions  of  the  association  were  heartily  appreciated.  A 
considerable  number  of  the  visitors  embraced  the  opportunity  thus 
afforded,  and  found  the  club  surroundings  exceedingly  attractive. 


Col.  Hecker,  of  Detroit,  entertained  the  executive  committe  and  a 
small  number  of  invited  guests  on  Thursday,  giving  them  a  delight- 
ful sail  on  Lake  St.  Clair  and  terminating  at  the  Country  Club. 
Those  who  were  fortunate  enough  to  participate  in  this  excursion 
reported  a  delightful  time  on  the  palatial  yacht  belonging  to  Col. 
Hecker. 


A  reception  was  given  the  ladies  from  10  a.  m.  until  4  p.  m. 
Wednesday  in  the  Cadillac  parlors.  It  was  an  informal  affair,  and 
proved  to  be  a  most  delightful  incident.  The  visitors  were  received 
by  a  ladies'  committee.  The  rooms  had  been  decorated  with  roses 
and  palms,  and  refreshments  were  served.  The  reception  was  much 
appreciated  by  the  visiting  ladies,  as  it  afforded  an  opportunity 
to  become  acquainted  with  cadi  other  before  the  excursions  which 
followed  during  the  convention. 


On  Friday  the  visiting  ladies  were  tendered  a  trolley  ride  to 
Mount  Clemens.  The  start  was  made  from  the  Cadillac  Hotel  about 
to  o'clock  in  the  morning  in  a  line  of  special  cars.  Mount  Clemens 
was  soon  reached  via  the  Rapid  Railway,  and  a  short  stop  was  made 
at  that  point  so  that  the  visitors  could  inspect  some  of  the  sani- 
tariums which  have  made  this  little  resort  famous.  Cars  were 
then  taken  by  way  of  the  Shore  Line  to  the  Country  Club,  which 
was  reached  about  I  o'clock.  Here  the  ladies  of  the  local  committee 
had  provided  a  sumptuous  luncheon. 

The  tables  were  profusely  decorated  with  dowers,  and  a  most 
attractive  repast  was  served.  The  club  is  delightfully  situated  on 
the  banks  of  the  river,  a  view  of  which  was  afforded  the  guests 
as  they  sat  at  luncheon,  and  afterward  from  the  broad  verandas 
which  surround  the  club  house.  A  number  of  the  delegates  who 
participated  in  the  Friday  morning  sessions  in  Detroit,  joined  the 
party  at  the  club,  where  most  of  the  visitors  stayed  until  it  was 
time  to  return  to  the  city  for  the  banquet 


The  Crocker-Wheeler  Company,  of  Ampere,  N.  J.,  organized  on 
Thursday  afternoon  a  most  interesting  trolley  trip  to  the  Rochester 
power  house  on  the  Flint  division  of  the  United  Railway  Company 
of  Detroit.  Two  well-filled  cars  were  despatched  under  the  clirec- 
tiotl  of  Putnam  A.  Bates  and  F.  B.  DeGress,  of  the  Crocker- 
Wheeler  Company,  and  a  delightful  ride  of  some  30  miles  was  taken 
into  the  pretty  rural  region  lying  back  of  Detroit,  illustrating  how 
the  trolley  has  banished  isolation  for  the  farmer  and  brought  all 
the  comforts  and  conveniences  of  the  city  within  his  reach.  Not 
only  were  passenger  cars  flying  in  every  direction  up  and  down 
rural  lanes,  but  at  frequent  switches  were  freight  and  express  cars 
laden  with  goods  or  with  farm  produce,  from  fresh  milk  to  the  last 
bushel  of  husked  com.  The  Rochester  plant,  26  miles  out,  recently 
illustrated  in  these  pages,  might  well  he  called  a  Crocker-Wheeler 
railway  power  house.  It  contain?  a  fine  400-kw  Crocker-Wheeler 
generator  driven  by  a  Ball  &  Wood  compound  condensing  engine 
and  two  200-kw  Crocker-Wheeler  units  similarly  driven.  Circuits 
radiate  widely  from  this  plant,  and  the  sterling  stability  of  the  ap- 
paratus is  evidenced  by  the  continuous  overloading  to  which  it 
has  been  subjected  for  months  in  meeting  the  demand  for  current. 
During  the  trip  cigars  and  dainty  descriptive  bulletins  were  dis- 
tributed, while  at  the  power  house  sandwiches,  coffee  and  punch 
refreshed  those  who  had  been  enjoying  the  spin  through  the  crisp 
autumnal  air. 



The  labor  agitators  arc  at  it  again  in  New  York,  they  having 
recently  circulated  among  the  employees  of  the  Interurban  Street 
Railway  Company  and  the  Brooklyn  Rapid  Transit  Company  cir- 
culars calling  for  the  organization  of  a  union  among  the  employees 
of  these  companies.  Of  course,  the  agitators,  preaching  their 
doctrine  of  discontent,  will  find  some  who  arc  willing  to  do  their 
bidding,  but  the  street  railway  men  of  New  York  are  too  sensible 
a  lot  to  be  fooled  by  these  tricksters.  The  agitators  seem  to  have 
forgotten  their  lesson  of  1809. 
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Westing-house  Interests  at  Detroit 

All  the  Wcstinghouse  interests  that  are  connected  with  electric 
railway  development  wire  represented  in  the  exhibition  hall  at 
Detroit  during  the  convention. 

The  apparatus  exhibited  by  the  Westitighousc  Electric  &  Manu- 
facturing Company  included  a  1500-kw  rotary  converter,  of  the 
same  design  as  those  ordered  by  the  Rapid  Transit  Subway 
Construction  Company  of  New  York,  and  is.  except  for  some 
details  oi  the  irame,  practically  the  same  as  the  1500-kw  rotary 
converters  furnished  to  the  Manhattan  Railway  Company,  the 
largest  of  their  kind  ever  constructed.  They  embody  several  im- 
provements, one  of  which  is  the  "grid  damper"  on  the  pole 
pieces.  This  device  serves  to  prevent  fluctuations  of  the  total 
magnetic  (lux.  and  at  the  same  time  shifting  of  the  field  across 
the  pole  pieces.    The  armature  is  cross  connected  in  the  same  way 


with  operating  head,  two  motormen's  multiple  control  switches, 
one  railway  type  circuit-breaker,  one  set  of  connectors,  a  small 
storage  battery  and  an  auxiliary  air  reservoir.  The  controller 
is  of  the  series-parallel  type  and  is  similar  in  design  to  the  ordinary 
form  of  hand  controller  which  has  been  in  successful  use  for 
many  years.  A  multiple  control  switch  is  placed  at  one  or  both 
ends  of  each  motor-car  and  by  means  of  the  one  at  the  front  of  the 
leading  car  the  motorman  directs  the  action  of  the  controllers  on 
all  the  motor-cars  in  the  train. 

Three  railway  motors  were  shown.  The  50C  motor  was  of  the 
type  used  on  the  Union  Traction  Company's  lines  in  Indiana  in 
two-motor  equipments:  the  No.  76  by  the  Rapid  Railway  of  De- 
troit and  the  Pacific  Klectric  Railway  of  I.os  Angeles,  Cal.,  in 
4- motor  equipments,  and  by  the  Toledo.  Fremont  &.  Norwalk,  of 
Ohio,  in  j-mntor  equipments,  while  the  No.  Kt  was  similar  to 
lliOSe  used  by  the  l'.rooklyn  Rapid  Transit  Company.  1700  motors 


VIEWS  IN  THE  EXHIBITS  OF  THE  WESTINGHOUSE  COMPANIES 


as  arc  .ill  WcsttnghouM-  multiple  connected  direct-current  ma- 
chine*. The  cross  connections  are  back  of  the  commutator.  The 
brush  holders  arc  of  the  sliding  shunt  type  and  leave  the  commu- 
tator easily  accessible.  These  machines  run  at  2$  cycles.  250 
r.  p.  m.  and  are  arranged  10  be  started  with  direct  current.  Their 
rfticiciK-y  is  about  <i7  per  cent.  It  is  a  significant  fact  that  60,  of 
these  machines  have  been  limit  or  arc  on  order,  the  first  one  hav- 
ing bci-n  put  out  jlxiut  a  year  ago. 

Multiple  control  apparatus  tor  two  eats  with  two  No.  IJI  con- 
trollers and  km*  No.  $0>C  motor*,  were  arranged  on  trucks  for 
operation.  These  Irurkl  are  of  the  Master  Car  Builders'  stan- 
dard equalizing-bar  type  and  were  built  by  the  Baldwin  Locomo- 
tive Work*,  oi  l')n:adelphia,  Pa.  The  Wtstlngtumse  multiple  con- 
trol system  invoke*  the  use  of  compressed  air  for  moving  the 
controlling  apparatus,  electro-magnetic  udves  governing  the  ad- 
mission oi  air  to  the  several  cylinders  and  low  voltage  circuits  for 
controlling  the  Id  tost  oi  the  magnet  valves.  The  Complete  con- 
trolling equipment  lor  e.n  li  motor-car  consists  of  one  controller 


having  bun  sold  to  that  company,    These  arc  all  large  motors 
adapted  for  suburban,  intcmrban  and  elevated  railway  service. 

Typc-N  transformers  which  embody  many  new  features  intro- 
dwci  d  by  the  Wcstinghouse  Company  into  American  practice, 
were  shown,  together  with  typc-C  induction  motors  and  a  start- 
ing device  used  with  this  motor  which  may  consist  either  of  a 
simple  switch  or  a  switch  in  connection  with  an  auto-transformer, 
occupied  a  conspicuous  position.  Among  the  detail  apparatus  was 
the  cell-type  diverter,  a  form  of  resistance  used  in  starting  street 
car  motors:  a  canopy  switch  for  street  railway  equipments,  made 
of  metal  and  slate,  with  all  exposed  parts  dead;  an  automatic  car 
circuit-breaker,  which  serves  the  combined  purpose  of  fuse  block 
and  canopy  switch:  an  automatic  circuit-breaker  for  direct  and 
alternating  current  circuits,  the  essential  parts  of  which  arc  the 
laminated  copper  brush,  the  swinging  arm,  the  contact  blocks  and 
the  carbon  shunts  at  the  top;  the  iron  fuse  block  for  street  cars, 
completely  enclosed  by  an  iron  casing,  except  where  the  vent 
extends  through  the  bottom;  a  direct-current  illuminated  dial  volt- 
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meter  and  ammeter,  marie  of  translucent  manual,  to  that  it  can 
I*  illuminated  from  the  rear,  thus  rendering  it  easily  read  from  a 
distance;  and  the  low  equivalent  lightning  arrc-tcr.  used  i>ti  In uh 
voltage  alternating-current  circuits 

The  WeMinghouse  Electric  &  Manufacturing  Company's  rep- 
resentatives included  F.  11  Taylor.  L.  A.  Osborne.  Arthur  Hart 
well.  W.  H.  Whiteside,  Geo.  H.  Dusinbcrrc,  D.  I).  Pendleton. 
H.  B.  Shutr.  X.  W  Storer.  S.  W.  Kier,  H.  P.  Davis.  P  N  Lin- 
coln. C  Rcnsbaw,  II    X  Clieny.  M  Baxter,  C.  R.  Skinner  A 


A  Parlor  and  Sleeping  Car 

One  ol  the  most  conspicuous  exhibits  at  the  Detroit  Conven- 
tion, a-,  well  as  one  which  attracted  wide  attention,  was  a  private 
car  built  for  use  on  the  Maude  Ihatuti  system  of  electric  railways 
by  the  ti  C  Kuhlman  Car  Company.  of  Collinw.  oil.  I  »hio.  Thi» 
car.  which  is  illustrated  herewith,  was  located  on  the  track  just 
in  front  ol  the  entrance  to  the  exhibit  hall,  and  attracted  many 
visitors.  n»t  nnlv  on  account  of  its  novel  features  but  also  ol  its 


PXHIHIT  OF  THfi  0.  C  KL'HI.MAN  COMPANY 


YVhiiky.  J  M  Duncan.  Pittsburgh.  I  V.  Gnjli  rd.  C  W.  Rcges- 
tcr.  Irvin  Dryer.  Chicago;  C  B-  HuUlldtrt  y,  Cuuoin.ili.  K.  K. 

Drake.  B  T.  Brady.  Syracuse:  C  \V  Undent  I.  VV,  E.  Parker. 

Buffalo;  F.  B.  II.  Paine.  J  L  Crowe.  Xew  York.  N  V  :  J.  R. 
Cordon,  Atlanta,  (ia.  j  K.  S  Brown.  Boston.  M;i«  ;  X  S  tirade*, 
Cleveland,  Ohio:  C.  F  Medbnry.  W  B.  Wnakv  Metro* 

Wcstinghoiisc.  Church.  Kerr  &  Cumpan) '»  start  at  ilu  comcii- 
tion  included  K.  II  SnitTcn,  ('.  M.  Vail  Xiw  Yoik.  II.  II.  Kvtt, 


handsome  appearance  within  and  without.  Private  cars  for  the 
use  oi  presidents  and  prominent  directors  are  common  in  steam 
railroad  service,  but  cars  of  tlu%  kind  for  electric  railway*  are 
certainly  novel  The  car  was  fitted  with  two  drawing  ri>om  coin 
parinieuts.  one  at  each  end  oi  the  ear.  a  complete  sleeping  com 
parliueni  with  stationary  bed.  bath  tub,  etc.,  an  observation  com- 
partment in  the  front  ill  the  car.  ami  an  observation  platform  of 
the  regulation  type  in  the  rear.    The  ear  measured  40  it  b  rrt* 


INTERIOR  VII- tts.  til  THH  Kl  III. MAN  CARS 


CIik.iv".  W.  Franklin.  H  J  KaytHtr,  Detroit!  S  \  Jvuliin*,  Bos- 
ton. 

The  Nernst  Lamp  Company  was  repr«sente<l  l>>  \  K  Fleming. 
C  J.  Stanley,  Pittsburg:  George  C  Rwillg,  R»t«l«ilr:  Wallet  Floyd. 
NYw  York. 

The  Standard  Traction  Brake  Company  had  a  large  representa- 
tion comprising  J.  R.  KUicott.  (.".  R.  Kllicott,  F.  V.  Green.  A.  J. 
Brislin,  Xew  York;  G  A  Hager,  C  C  Farmer,  Chicago;  p.  J. 
Mylvr.  Hamilton.  Onl..  A.  D.  Brown.  Biilfalo.  S  D  Hulchnw 
Columbus;  W.  Cunnnins.  Cincinnati :  I  B  Clarke.  R,  II.  Dcwson, 
t  C  Xewell.  I'ittsburgh. 


'.h  i  all.  and  8  ll.  6  ins  over  the  side  sills.  Owing  to  litis  width 
the  car  was  -el  1  in*  off  ot  the  center  of  the  tracks,  away  troni  the 
devil  strip,  to  allow  ample  room  lor  passing  cars  in  cities  where 
ihe  tracks  are  close  together.  The  window*  were  54  in*,  wide, 
oi  ground  French  plate,  and  were  draped  »uh  -ilk  curtains  and 
fitted  with  silk  shades.  Ihe  interior  finish  oi  the  car  Ml  mahog- 
.110-  throughout,  with  carved  panels  curved  underneath  the  win- 
dow sill*  The  interior  decoration  of  the  car  was  ol  the  empire 
style  mill  Ceiling  finished  in  pea  green  with  carved  gill  mouldings. 
I'lii'  curtain-,  furnishings  and  upholstery  of  the  car  were  designed 
i.i  match  with  this  general  effect     The  detlj  llf»KW  were  of 
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Cathedral  glass.    The  car  was  lighted  with  thirty  electric  lamps, 
one  row  being  over  the  window;,  and  the  rest  being  in  the 
electroliers.    The  fixtures  shown  at  Detroit  were  temporary,  but 
the  car  will  be  finished  with  electroliers  of  all  gold  finish,  made  in 
empire  style  with  globes  and  shades  silver  edged. 

At  the  center  of  tlu  ear  was  a  private  bed  room  and  bath,  with  a 
three-quarter  milvgany  l>ed.  washstamL  toilet  and  bath  tub. 
The  water  tank  for  the  latter  holds  22$  gallons.  The  lamps  in  the 
bed  room  were  on  a  separate  cucuit  Front  those  in  Ihc  car  proper. 

The  seats  used  in  the  drawing  room  compartments  were  of 
Cane,  with  leather  and  plush  cushions  The  carpet  was  the  best 
Wilton  velvet,  and  was  selected  to  harmonize  with  the  color 
scheme  of  the  interior.  The  iront  end  of  the  car  'v..-  glared  with 
curved  sash,  and  had  a  separate  motorman's  compartment  to  the 
right,  with  observation  room  at  the  lift,  from  which  the  entire 
track  in  front  of  the  car  can  be  inspected.  The  rear  drawing 
room  will  be  fitted  with  a  fine  mahogany  buffet  with  leaded  glass 
doors  and  an  ice  chest.  As  the  car  was  sent  to  Detroit  before  it 
had  been  finally  completed,  the  bntTct  was  not  on  exhibition,  but 
views  of  it  were  shown  by  the  representatives  of  the  Kuhlman 
Company  present.  The  observation  platform  in  the  rear  was  4 
ft.  x  7  (t.  6  ins.  wide,  and  was  tilted  with  the  standard  observa- 
tion railing  with  grilled  iron  work  and  brass  mountings.  The 
hood  was  supported  by  heavy  brass  posts,  and  the  sides  of  the  car 
were  fined  with  large,  heavy  brass  grab  handles.  The  corners  of 
the  car  are  to  be  provided  with  emlmssed  bent  plate  glass.  The 
car  was  painted  throughout  with  Sherwin-Williams  paint  and 
varnished  with  varnish  of  the  same  manufacturers.  The  car  was 
mounted  temporarily  on  lYckham  trucks  and  was  equipped  with 
Christcnscn  air  brakes  with  motor  compressor  and  air  whistle. 



A  Well-Manaeed  Exhibition 

It  would  be  out  of  place  to  publish  a  report  of  the  exhibits  at 
the  Detroit  convention  without  mentioning  the  constant  conscien- 
tious attention  given  ;n  the  exhibitors'  needs  previous  to  the  open- 
ing of  the  convention  by  the  Detroit  United  Railway  people. 
That  there  should  be  a  few  delays  in  railroad  shipments  of  exhibit 
material,  ami  disappointments  in  the  way  oi  MM  securing  all  the 
space  asked  for.  was  inevitable,  but  it  is  hard  to  conceive  how 
the  local  street  railway  men  could  have  done  more  to  aid  exhibit 
ors  in  getting  their  exhibits  in  place  than  was  done  at  Detroit 
John  11  Fry.  assistant  general  passenger  agent  of  the  Detroit 
United  Railway,  who  had  charge  of  exhibit  matters,  won  the 
hearts  of  exhibitors  early  in  the  game  by  his  considerate  treat- 
ment of  everyone,  and  his  earnest  efforts  to  accommodate  in  some 
way  those  who.  (or  various  reasons,  did  not  secure  the  space  de- 
sired. But  tin  great  point  about  the  whole  matter  of  getting  the 
exhibits  in  place  was  that  the  gentlemen  of  the  Detroit  I'nited 
Railway  who  looked  alter  these  matters  were  always  on  hand, 
and  always  ready  to  help  out  any  rxhibitor,  cither  in  the  way  of 
locating  exhibits  lost  in  the  Detroit  ircight  houses,  or  facilitating 
their  movement  towards  the  convention  hall.  Besides  Mr.  Fry. 
mention  should  be  made  of  the  work  oi  John  Kerwin,  superinten- 
dent oi  tracks  of  the  Detroit  United  Railway,  who  had  in  charge 
the  erection  of  the  temporary  building,  no  small  task  in  itself, 
and  the  receiving  oi  heav  y  exhibits  It  was  by  \  irtuc  of  Mr.  Ker- 
win's  portable  track  and  the  prompt  work  of  his  crews  that  the 
large  number  of  heavy  exhibits  were  found  on  the  track  space  at 
the  opening  of  the  convention,  and  to  him  was  due  the  credit  of 
having  the  temporal}  building  around  the  armory  ready  for  occu- 
pancy within  so  short  a  time  alter  the  close  of  a  previous  con- 
vention, which  prevented  its  earlier  erection.  Mr.  Kerwin  was 
always  to  be  found  around  the  convention  hall  during  the  few  days 
previous  to  the  convention,  as  were  also  F  J.  Bnrdick.  superinten- 
dent of  overhead  lines,  who  had  every  available  kind  of  electrical 
eurtenl  on  tap  in  the  hall  to  meet  the  desires  of  any  exhibitor,  and 
Alliert  Eastman,  traveling  express  agent  of  the  Detroit  United 
Railway,  who  had  a  marvelous  way  of  getting  lost  freight  and 
express  boxes  out  of  the  clinches  of  his  friends  in  the  steam  rail- 
way freight  depots  ft  seemed  to  he  the  universal  sentiment  among 
the  supply  men  who  had  anything  to  do  with  placing  exhibits  that 
the  constant,  faithful  personal  attention  given  to  the  matter  by 
officers  of  the  Detroit  United  Railway  was  very  much  appreciated 
and  left  little  to  be  desired. 

 »♦*- 

The  Worcester  Consolidated  Street  Railway  Company,  Wor- 
cester. Mass  .  has  given  the  city  of  Worcester  an  op|Mirtunity  to 
buy  BOOB  tons  of  Welsh  anthracite  coal  at  $6  per  ton  at  Boston, 
and  an  option  on  a  cargo  of  7000  tons  at  the  same  price.  The 
company  had  the  opportunity  to  buy  two  cargoes  of  7000  tons 
each,  but  5000  tons  is  sufficient  to  meet  its  needs.  The  first  cargo 
is  to  reach  Boston  Oct.  20.  The  city  has  a  committee  appointed 
to  procure  fuel  for  those  otherwise  unable  to  get  it.  and  the  offer 
was  made  to  this  commune. 


"  Ccco  "  Electrical  Machinery 

The  Christensen  Engineering  Company,  of  Milwaukee,  has  just 
placed  upon  the  market  a  complete  new  line,  including  direct- 
current  motors  and  generators,  alternators  and  transformers,  to 
be  known  as  "Ccco"  electrical  machinery. 

The  company  is  now  prepared  to  build  machines  up  to  1500-kw 
capacity,  suitable  lor  general  power,  railway  or  lighting  service 
Type  C  E  .  ranging  in  capacity  from  2  hp  to  50  hp.  is  illustrated 
herewith.  These  motors  are  made  in  three  styles,  open,  semi- 
enclosed  and  enclosed.  The  standard  styles  are  belted,  but  any 
motor  can  be  geared  or  direct  connected  to  the  driven  machine  or 
shaft.  The  frame  or  magnet  yoke  to  which  the  poles  are  secured 
is  cylindrical  in  shape.  It  is  composed  of  a  single  steel  casting. 
The  braritiR  brackets  are  secured  to  the  frame  by  bolts.  The 
terminals  are  mounted  on  top  of  the  t'ramc  where  they  are  not 
liable  to  be  accidentally  touched,  but  where  they  are  readily  ac- 
cessible in  case  it  is  ihs:rii|  change  the  connections  in  order 
to  reverse  the  direction  of  the  motor.  The  two  bearings  are  sup- 
ported by  two  end  brackets,  which  are  identical  and  interchange- 
able si>  that  the  motor  is  symmetrical  and  pleasing  in  appearance. 
The  semi-enclosed  style  is  the  same  as  the  open,  with  the  ad- 
dition of  four  perforated  malleable  iron  cover  plates.  The  plates 
lit  into  the  four  open  span  s  between  the  arms  of  the  end  brackets, 
and  can  be  quickly  and  easily  removed  or  replaced.  The  en- 
closed style  is  the  same  as  the  semi-enclosed  except  that  the  cover 
plates  are  solid  instead  of  pirforated.  Either  style  of  cover  will 
fit  into  the  open  style  motor,  consequently  the  same  motor  may  be 
used  as  open,  semi-enclosed  or  enclosed. 

The  field  poles  are  built  oi  laminate  I  sheet  steel,  thereby  avoid- 
ing eddy  current  losses  The  larger  machines  have  (our  poles,  and 
the  smaller  sizes  are  built  with  two  only,  thus  permitting  the  use 
of  a  commutator  that  can  be  easily  insulated.  The  pole*  are 
bolted  to  the  yoke-  so  that  a  rigid  construction  is  obtained,  and 
the  pole  is  easily  removable  without  disturbing  the  armature. 

The  field  winding  is  composed  of  machine-formed  coils  accur- 
ately wound  by  automatic  machinery,  Any  field  coil  can  be 
readily  and  quickly  removed  without  disturbing  the  armature  by 
simply  withdrawing  the  pole.  The  armafre  core  is  built  up  of 
punched  discs  of  soft  sheet  steel  slotted  around  the  periphery  to 
receive  the  armature  winding.  These  discs  arc  reannealed  and 
insulated  after  being  punched  before  assembling. 

The  shape  of  the  punching  is  such  that  when  assembled  on  the 
steel  shaft  openings  are  provided  fcr  ventilation  parallel  to  the 
shaft.  Additional  ventilation  is  secured  by  the  use  of  radial  air 
ducts. 

The  armature  coils  arc  all  machine  wound.  Those  for  the 
smaller  motors  are  of  wire,  while  l'.  >se  ior  the  larger  sizes  are 
composed  of  copper  bars.  The  coils  are  all  carefully  insulated, 
then  dipped  into  a  bath  of  special  insulating  compound,  and 
finally  placed  in  a  drying  oven  until  they  arc  thoroughly  brked. 
Surface  kinds  are  used  to  retain  the  coils  in  the  slots  on  the 
smaller  sires,  while  the  san.t  result  Is  secured  in  1.  rger  sizes  by 
the  use  of  retaining  wedges  placed  in  specially  provided  notches 
near  the  top  of  each  slot. 

The  commutator  is  built  up  of  copper  segments  insulated  from 
f.o  h  other  by  sheets  of  the  highest  grade  of  mica,  of  hardness  cor- 
responding to  that  of  the  copper,  so  that  a  smooth  and  even 
wearing  surface  is  presented  to  the  brushes  Pure-hard  drawn 
lake  copper  is  used.  The  segments  are  of  generous  length  and 
depth,  insuring  cool  running  and  allowing  ample  margin  for  wear. 
The  commutator  is  easily  removabL-  from  the  armature  shaft, 
tapped  holes  being  provided  in  tin  face  of  the  commutator  sleeve 
for  that  purpose.  As  the  commutator  is  usually  the  cause  of  more 
trouble  than  all  other  parts  o:  a  motor  combined,  unusual  care 
has  been  given  to  the  design  and  construction  of  this  important 
element  of  "Ccco"  motors. 

Carbon  brushes  are  used,  and  the  brush  holders  arc  of  the 
Christensen  Company's  coil  spring  reaction  type.  The  »tuds  to 
which  the  holders  are  secured  are  mounted  upon  a  yoke,  which  it 
fastened  to  the  inner  side  of  tin-  bearing  bracket.  Each  brush  can 
lir  readily  adjusted  and  any  brush  can  be  quickly  and  easily  re- 
moved while  the  motor  is  running. 

T lie  brush  contact  ana  is  in  all  cases  ample  for  the  current  to 
be  eommntatcd.  the  current  density  bring  very  low  and  at  the 
same  time  consistent  with  economical  design.  Wear  of  the  com- 
mutator is  provided  for  by  radial  adjustment  of  the  brush-holder 
studs.  After  the  brushes  are  properly  set  no  shifting  is  required, 
and  the  motor  operates  without  noise  and  without  sparking. 

The  bearing  surfaces  are  generous  in  area.  Self  aligning  bab- 
bitted bearing*  with  self-oiling  ring  arrangements  are  provided 

The  motors  are  mounted  on  a  cast  iron  sub  base,  which  is  com- 
posed of  a  single  casting,  thus  insuring  perfect  dignment.  Belt 
tension  is  accomplished  by  moving  the  motor  upon  the  sub-base 
in  the  usual  manner. 
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The  ventilation  of  the  armauirv  and  ei >nimmator  is  such  that 
tlii^r  motors  will  operate  at  their  rated  loads  without  the  tempera- 
ture of  the  armature  rising  more  than  .to  degs.  C.  The  rise  in 
temperature  of  the  field  coils  under  these  conditions  will  not  ex- 
ceed 40  dens.  C,  and  of  the  tOftHlHUor  45  digs.  C.  These  ma- 
chines will  operate  from  110  load  t"  lull  load  with  tin  brushes  in 


The  poles  are  limit  up  oi  laminated  steel  upon  a  cast  iron  spider, 
which  is  mounted  up<m  a  forced  steel  shaft.  In  the  large  sizes  the 
laminated  pules  are  assembled  upon  a  steel  ring  which  is  carried 
on  the  shaft  by  means  «(  the  cast  <ron  spider.  The  individual 
poles  are  in  all  MM*  easily  removable  with  their  coils,  without 
dismantling  the  machine  The  field  coils  are  composed  ot  rec- 
tangular copper  strap  bcnl  >>n  edge.  The  collector  rings  are  made 
oi  cast  iron,  and  carbon  brushes  are  used,  thus  reducing  to  a 
minimum  the  tension  required,  as  well  as  the  wear  of  (he  parts 
Standard  frequencies  arc  00  cycles  and  25  cycles  per  second.  With 
the  exception  "f  1  he  smaller  sires  "Ceco"  alternators  can  he 


TYPE  C  E  ENCLOSED  •  CliCO"  MOtUM 


REVOLVING  I  II  I  l«  IOR  "CECO"  ALTERNATOR 


a  fixed  position  without  sparking  The)  will  also  ulivfailt  for  two 
hours  with  |ht  tent  overload  and  Stir  tw<i  or  three  minutes 
with  50  per  rent  overload  without  ininriirns  heating  or  sparking. 

These  motors  will  operate  m  any  position  in  which  the  shall 
U  horizontal.  This  is  accomplish,,!  It)  shifting  the  bearing 
brackets  <m  the  frame  so  that  the  nil  ihaillbcrs  remain  in  the 
proper  position,  whether  the  motor  is  s,  cured  li>  the  lloor.  the 
ceiling  or  the  side  wall. 

A  rigid  system  has  been  cstahh*luil  bil  tin  uisp,ctiou  oi  the 
parts  of  each  machine  while  wndvt  COtlotniciW'll  When  com- 
pleted each  machine  is  given  a  »evcrc  running  and  high  insula- 
tion test.  Then  ihe  frame  is  rubbed  with  .1  good  filler  and  painted 
All  bright  parts  are  polished. 

All  the  "Ceco"  alternators,  whether,  hefted,  rngtf  Ijpr  or 
direct-couple,  are  of  the  rcvohmg  field  type,  thus  leaving  the 
armature  stationary  and  eauly  accessible.  Its  this  form  of  con 
structt. m  the  dithculties  of  pfOperij  insulating  the  armature  roils 
which  have  caused  much  trouble  111  minting  armatures  are  elimi- 
nated. 

The  frame  consists  oi  east  iron  housing.,  into  which  rings  of 
laminated  steel  with  inwardly  projecting  leeth  are  assembled, 
thereby  forming  slots  for  receiving  the  .1r111.1t urc  windings  The 
armature  is  designed  with  six  slots  per  pole,  so  that  it  may  In- 
wound  or  rewound  for  single,  two  or  three  phase,  as  required 
The  armature  frames  for  the  belt-driven  alternators  are  cast  in  one 
piece,  while  the  frames  for  tin  direct  ilrfscn  machines  are  divided 


wound  tor  any  voltage  up  to  iJ.oOo.  The  temperature  rise  when 
nitnnng  continuously  with  mil  load  at  any  power  factor  will  not 
exceed  ^5  degs  C.  in  the  armature,  or  40  degs.  C.  in  the  fields. 
At  2t,  per  rent  current  overload  the  corresponding  temperatures 
will  not  exceed  jo  degs,  C  and  50  degs  C.  The  machines  a'e  all 
designed  so  that  they  will  catry  sa  I  i  start  only  a  CO  per  cent  rurrcnt 


s  HP  TVHE  C  C.  ARM  ATI  PI 


ARMATl  Kh  FI'AHE  I- OK  ENGINE   IM'b  •'<:fcCO'*  ALThl'N ATOR 


horizonlally.  Instead  oi  tin  usual  iiracncv  oi  hawng  sen  ral  coils 
for  the  same  machine,  all  the  aiuiattii'c  colls  tor  each  "Ceco" 
•alternator  are  of  the  same  ttM  and  shape,  so  that  tlu-y  are  inter- 
changeable. The  coils  are  specially  uunlated,  so  that  tiny  will 
Stand,  without  injury,  the  higllesl  lentpcratttre  thai  will  ever  he 
reached  in  service. 


overload  for  two  hiujfjt  at  any  power  victor  without  InywiottS 
heatins, 

The  < 'lit  isti  iiscn  l-'nuiueei  nig  Company  has  comparatively  new- 
works  ,|s  ihey  were  compleied  Inn  two  yens  ago,  and  110  expense 
was  spared  III  pTo\  idiuit  c\i-i>  facility  lor  tin1  rapid,  .u-eiiiare  and 
ecenviihifa)  niannfactlirc  oi  its  product.    The  foundation  for  a 
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ifo-ll.  extension  to  thi  main  machine  '.Imp.  whi.lt  is  186  it.  111 
width,  has  just  been  completed  There  an-  three  stories,  and 
this  extension  will  provide  8X.000  additional  Kmart  feet  o{  floor 
space. 

—  ■ m  «+»  

Litigation  Ended  at  Naihviltc 

Hy  an  agreement  entered  into  a  few  days  ago.  litigation  between 
the  City  of  Nashville  and  the  Nashville  Street  Railway  Company 
which  has  been  pending  in  the  courts  lor  some  time,  has  hern 
settled.  The  city  secured  the  recognition  1  •  tlv  right  to  purchase 
the  street  car  system  at  any  lone  aiu-r  twenty  years;  also  a  guaran- 
tee that  the  company  will  expend  not  less  than  $  1  .ow.noo  in  the  irn 
pro\emeut  of  the  system:  also  the  donation  of  a  park  at  a  cost  oi 
Sl.'iono  and  the  payment  to  the  city  of  2  per  cent  upon  the  com- 
pany's gross  income  to  he  used  hy  the'  park  commission  ior  the 
improvement  and  maintenance  oi  the  city's  parks.  After  the  com- 
pany's gro-s  earnings  aggregate  $i.ot».oc.o  then  the  2  per  cent  as 
scs.mrnt  will  be  increased  to  .1  pel  cent  and  continue  perpetual 

♦♦♦ 

Street  Railway  Patents 

L'NITKD  STATUS  PATENTS  tsst  El)  OCT  ..  Ml 
I  This  department  is  conducted  hy  W.  A  Rosenbaiim.  patc.it 
attorney.  Room  No.  1JO.V7  Nassau  Bceknun  Building.  New  York  | 
7io^t.v  Automatic  Safety  Device  for  Cars;  W  H.  Calcy,  Den- 
ver. Col.  App.  filed  Feb  10.  igoj  A  safety  device  (or  preventing 
accidents  to  the  entering  and  departing  passengers  by  preventing 
the  starting  of  the  car  while  any  passenger  is  su  pping  upon  tin- 
step  and  ni;fy  therefore  be  partly  on  the  car  and  partly  on  the 
ground. 

710.4.W.    Automatic  Switch  Mechanism  ior  Street  Railways.  J. 

D.  Cottreil.  Providence.  R  I.   App.  filed  May       tuxu  Tin 

motorman  throws  down  a  projection  which  engages  with  mechan- 
ism in  the  track  for  moving  the  switch. 

710,460.  Trolley;  J,  F.  Kerr,  Paterson.  N  J  App  riled  Aug. 
8.  1901  A  vertical  stud  is  mounted  to  oscillate  at  the  upper  end 
of  the  pole  and  carries  a  crank  upon  which  the  trolley  wheel  is 
mounted,  affording  it  sidewise  motion. 

710.470  Mechanism  for  Operating  Street  Railway  Switches;  W 
H.  Kirkley,  Cranston.  R.  I.  App.  filed  Jan.  18.  iqm.  Push  rods 
which  can  be  pressed  downward  by  the  motorman  to  engage  and 
throw  the  switch  mechanism. 

710.480.  Railway  Car  Sander:  D.  N  Miller.  Hamilton.  Can 
App  fil'd  April  to.  190J.  A  conveyor  which  feeds  out  the  sand 
can  be  rotated,  when  nccc«sary.  manually  by  the  motorman. 


PATfcNT  NO.  7IO,4.>2 


710.516.  Ice  Cleaner  for  Trolley  Wires;  F  N.  Root.  Kala- 
mazoo. Mich.  App  filed  Jan  J.«.  19M  Ice  cutting  wheels  are 
mounted  adjacent  to  the  trollrt  wheel. 

71O.5.U  Rail-Bond:  C  Spragnc.  U..st..n.  Mass  App  filed 
Feb.  .'4.  upti  A  laminated  bond.'the  ends  ol  which  ate  made 
solid  by  dipping  in  solder  and  enilnacing  with  a  strap  oi  copper. 

710.5.15  Hand  Strip  ior  Railway  Cars;  M  Straus.  Denver. 
Col.  App.  filed  Jan.  21,  \'tOi.  The  mam  loop  has  a  number  of 
smaller  loops  secured  to  each  side. 

710.5.16  Hand  Strap  for  Street  Cars;  M  Straus.  Denver,  Col. 
App.  nKd  Fib  !'*)-•  Several  loops  pivoted  to  a  single  support 
and  bavinp  elastic  «.  rtions. 

710.600.  Car  Si.le  Hearing;  W  \  Pungs.  Detroit.  Mich.  App 
filed  Oct  1:  loot.  I  he  upper  bearing  plate  has  a  rocking  con- 
nection with  its  support. 

710.645  Side  Hearing  lor  Railway  Cars:  C.  II  Williams.  Jr.. 
Chicago.  III.  App  filed  May  H\  1002  The  rollers  are  set  in 
openings  in  an  endless  flexible  bell. 


1  AY  JOl'KNAL  [Vot,  XX.  No.  16. 

7 10.07  j  Roller  Side  Bearing  iof  Cats,  I'.  K.  Fassctt,  St.  Louis. 
Mo  App  filed  Feb.  18.  10m.  The  rollers  are  on  an  endless  chain 
and  haxe  their  axles  confined  in  endless  grooves  of  the  frame. 

7io.cx>i  Magnetic  Traction  Wheel;  B.  B.  Hill.  St.  Petersburg. 
Russia  App.  tiled  Jan.  -'8.  IQ02.  The  wheel  is  provided  with  a 
hollow  movable  rim  and  a  magnetizing  coil  in  the  rim. 

710,709  Car  Wheel  Flange  Lubricator;  G  W.  Newton.  Hub- 
bard. Ohio.  App.  filed  May  2),.  lonj  A  roller  charged  with  lubri- 
cating material  is  arranged  to  be  thrust  against  the  flange  of  the 
wheel  when  necessary 

710.704  Rail  Bond;  E  P  Morris.  Fast  Orange.  N.  J.  App. 
filed  July  9,  tgoi  The  ends  of  a  flexible  bond  are  passed  into  and 
through  opening-  111  the  head  pieces 

<♦»  

ENGINEERING  SOCIETY 


I  III  ENGINEERS'  t  LI  It  OF  PHILADELPHIA —A  icgular 
meeting  of  the  club  will  In  held  on  Saturday.  Oct.  18.  at  which 
Mr  Washington  Devereux  will  present  a  paper  entitled  Some 
Electrical  Fire  Hazards 

Mr  Carl  tiering  will  make  a  few  remarks,  |mstponcd  from  the 
last  meeting,  on  "The  Latest  and  Best  Value  of  the  Mechanical 
F.<|tiivalent  of  Ileal."  and  on  "Recent  Progress  in  Single  Phase 

•  ♦  • 

PERSONAL  MENTION 


MR  II.  S.  NEWTON  has  resigned  a-  gcneial  manager  oi  the 
Reaver  Valley  Traction  Company,  of  Beaver  Falls.  Pa.,  and  Mr 
S  \V  Thom-on.  oi  New  Castle.  Pa.,  has  been  elected  as  his  suc- 
cessor 

MR.  JAMES  P  UILBERT.  who  has  been  the  general  su|ir 
intelldeill  oi  the  New  York  &  Ohio  Company,  of  Warren.  Ohio, 
lias  resigned  his  position  and  will  become  general  manager  of  the 
Standard  Electrical  Manuicturing  Company,  of  Niles.  Ohio, 
manufacturers  <  f  the  Standard  incandescent  lamp 

MR.  J   E.  TOWNSEND.  who  was  manager  oi  th-  Lima  Rail- 
way &  Light  Coni|  any.  of  Lima.  Ohio,  for  six  years,  and  who  has 
been  connected  with  electric  railway  interests  in  Ohio  (or  the  past 
year,  has  been  appointed  operating  manager  oi  the  Kokomo  Rail 
way  &  Light  Company,  of  ixokomo.  Ind. 

MR  II  F  SAWYER,  who  has  been  foreman  o(  construction 
on  the  Columbus,  Loudon  St  Springfield  Railway,  and  the  Dayton. 
Springfield  &  Urban!  Railway,  ol  Springfield.  Ohio,  has  been 
made  superintendent  oi  the  latter  road.  He  succeeds  Mr.  C.  E. 
Simonson.  who  becomes  irafiic  anil  passenger  agent  of  the  com- 
pany Mr.  William  Parker,  agent  of  the  company  at  Dayton,  has 
been  made  freight  agent  and  auditor. 

MR  F.  REED  WEISNF.CKF.R.  for  many  years  en- 
gineer of  roadway  ior  the  Cincinnati  Traction  Company, 
oi  Cincinnati,  Ohio,  lias  resigned  from  the  company  to 
accept  a  similar  position  with  another  company.  A  few 
days  ago  he  was  called  into  the  offices  of  Vice-President  Fora- 
ker.  where  the  employees  oi  the  general  ortiees  presented  him 
with  a  handsome  silver  snuff  box  Mr  Weisnecker  has  been  con- 
ned.d  w  ith  the  company  since  1K75 

MR  JOHN  H.  PASCO E.  Republican  nominee  for  the  Penn 
-ylvania  State  Senate,  who  died  last  week  at  his  home  in  Allen- 
town,  alter  a  comparatively  brief  illness,  aged  51  years,  was  a 
member  of  the  firm  of  Pascoc  oi  Crilly.  builders  of  electric  rail- 
ways Among  the  roads  this  firm  constructed  are  the  Heller- 
town.  Philadelphia  &  Lehigh  Valley  Street  Railway,  the  Mauch 
Chunk  &  l.chighlon  Street  Railway;  the  Slatington.  Whitehall  «t 
Egypt  Railway  and  the  Perkiomeii  Valley  Railway. 

MR.  CH  \RLES  II,  CON.  who  has  been  superintendent  ol  the 
Mnldhboro.  Wareham  &  Buzzard's  Bay  Street  Railway  Com- 
pany, oi  Middleboro.  Mass..  since  its  construction,  has  been  ap- 
pointed general  manager  oi  the  company  Mr  Cox  was  con- 
urctcd  wuh  the  street  railways  oi  Boston  for  jf>  years,  entering 
the  employ  of  the  Metropolitan  Railway  of  that  city  when  a  mere 
hoy,  He  entered  the  employ  of  the  Worcester  Construction  Com 
pany  alter  leaving  the  employ  of  the  Boston  company.  He  re- 
signed irom  the  Worcester  Construction  Company  to  become  con- 
nected wuh  the  Fa-ton,  Palmer  &  Bethlehem  Street  Railway,  of 
Bethlehem.  Pa.,  and  resigned  from  this  company  to  become  con- 
nected with  the  Dayton  &  Xenia  Traction  Company,  of  Dayton. 
<  lino  It  was  from  thi-  company  that  he  resigned  to  become  con 
11, viiil  with  the  Middleboro.  Wareham  &  Bu/iard's  Bay  Street 
Railway  Company.  Mr.  L.  II.  Parker,  of  Newtonvillc.  has  hcen 
:ip|M  inted  to  sncCvcd  \|r.  Cox  as  superintendent. 
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FINANCIAL  INTELLIGENCE 


THE  MARKETS 

Wall  Sinter,  Oct  15.  1902 

The  .Money  rUrfcM 

Money  conditions  at  New  York  have  continued  no  less  stringent 
during  the  past  week  than  they  were  in  the  fortnight  before.  Call 
money  hat  loaned  for  the  mo*l  part  around  13  per  cent,  with 
occasional  advances  as  high  as  i*  per  cent  Time  money  at  6 
per  cent,  with  a  commission  added  on.  is  on  a  ba»ts  practically 
of  7  per  cent  for  the  longer  dates,  and  even  higher  than  this  in 
many  cases  where  the  loans  are  made  for  periods  of  two  and  three 
months.  Trust  companies  and  out-of-town  banks  which  were  the 
principal  lenders  during  September,  have  been  the  most  urgent 
during  the  last  week  or  two  in  recalling  thrir  credits  from  the 
market.  The  result  is  that  in  spite  of  very  heavy  liquidation  in  the 
(lock  market,  it  has  been  impossible  for  the  Clearing  House  institu- 
tions to  reduce  their  own  accommodations,  and  the  official  state- 
ment of  last  Saturday  electrified  ihe  speculative  community  by 
showing  an  increase  of  over  $2,300,000  in  the  loan  column.  It  is 
apparent,  however,  that  despite  the  recent  failure  of  the  speculative 
liquidation  to  produce  an  immediate  increase  in  bank  surplus  re- 
serve, the  money  situation  is  steadily  on  the  mend.  The  two  par- 
ticular respects  in  which  conditions  have  changed  for  the  lictlci 
are  the  weakening  of  the  foreign  exchange  market  and  the  reversal 
of  the  Treasury  operation*  from  a  source  of  loss  to  a  source  ot 
gain  for  the  local  hanks.  Demand  sterling,  although  down  nearly 
a  cent  in  the  pound  from  its  recent  high  point,  is  not  off  enough 
to  make  gold  imports  probable  But  the  reaction  ha*  served 
to  relieve  apprehension  over  the  abnormal  condition  of  ten  day- 
ago,  when  exchange  was  advancing  in  the  face  of  an  acute 
stringency  in  our  money  market  The  change  in  the  Treasury  from 
creditor  to  debtor  in  the  daily  operations  in  the  market,  is  chiefly 
the  result  of  diversion  of  internal  revenues  into  the  national 
bank  holdings  of  government  moneys,  Since  the  outset  of  the 
month  nearly  the  whole  of  the  receipts  from  internal  revenue  have 
been  intercepted  in  this  way,  and  doubtless  the  process  will  continue 
so  long  as  the  supply  of  government  bonds  necessary  fur  security 
holds  out.  The  chances  are,  altogether,  that  we  have  seen  the  low- 
point  of  the  season  in  the  New  York  surplus  reserve.  Increase 
from  now  on  will  be  slow  because  the  demands  from  the  West 
and  South  for  crop-moving  money,  will  not  cease  for  another 
month  at  least.  But  the  prospect  seems  fairly  g.xid  for  a  gradual 
strengthening  of  bank  resources  and  a  gradual  relaxation  of  money 
rates. 

The  Stock  rlarket 

The  liquidation  on  the  Stock  Exchange,  which  everybody  con- 
cedes was  needed  to  c lear  both  the  speculative  and  money  situations, 
reached  its  extremity  at  the  outset  of  the  current  week.  Prices 
for  the  leading  stocks  on  Monday  morning  showed  decline*  ranging 
from  15  to  25  points  from  their  highest  of  September  and  August. 
In  view  of  this  very  extensive  reaction,  it  would  be  hard  to  believe 
that  the  speculative  excesses  of  the  spring  and  summer  in  '\ia 
market  have  not  been  pretty  thoroughly  corrected,  So  far  as  the 
decline  was  forced  by  the  exigencies  of  the  hanking  position,  the 
worst  is  undoubtedly  over.  With  the  relief  afforded  by  ibe  whole- 
vale  liquidation  of  speculative  accounts.and  with  the  additions  to  the 
local  cash  supply,  already  noted,  through  the  Treasury  operations, 
the  banks  should  be  able  to  go  through  the  remainder  of  the 
autumn  without  having  to  squeeze  any  further  their  speculative 
clients.  The  money  question  ■seems  for  the  moment  to  be  sub- 
ordinate to  the  question  whether  or  not  we  arc  to  see  an  immediate 
end  of  the  gTeat  coal  strike.  Undoubtedly  a  large  number  of  people 
have  been  impelled  to  throw  over  their  securities  during  the  lasi 
fortnight,  who  would  not  have  done  so  if  the  money  stringency  had 
been  the  only  trouble  in  the  situation.  They  were  influenced  by  fear 
of  the  very  grave  consequences  were  the  coal  famine  to  continue 
during  the  winter  months,  and  again  by  the  (ear  of  something 
even  worse  were  the  spirit  of  socialism  and  anarchism,  which  have 
appeared  in  the  coal  strike,  encouraged  to  go  on  and  to  spread  into 
other  industries.  The  best  judgment,  at  (his  writing,  is  that  the 
striking  coal  miners  cannot  do  otherwise  than  accept  ihe  conccssn  11- 
offered  by  the  operators  who  have  proposed  that  President  Roose- 
velt choose  a  committee  to  arbitrate  all  alleged  grievances  at  the 
mines.  On  this  assumption  the  stock  market  on  Monday  afternoon 
and  Tuesday  rallied  sharply  from  its  extreme  depression  of  Monday 
morning,  and  as  money  seemed  to  he  working  easier,  many  people 
were  inclined  to  the  view  that  the  turn  for  the  better  had  come. 
There  will  be  more  or  less  uncertainty,  however,  until  the  miners' 
answer  is  made  and  unlil  relaxation  in  the  money  market  becomes 


a  more  settled  fact.  Stock  prices  are  not  likely,  therefore,  to  go 
up  all  at  once  But  it  is  no  doubt  true  that  they  have  seen  about 
their  lowest  for  the  season. 

Among  the  local  tractions,  Manhattan  has  again  been  better 
bought  than  the  others,  and  has  responded  more  swiftly  whenever 
the  general  market  has  rallied.  Brooklyn  Rapid  Transit  has  been 
the  heaviest  of  the  group.  The  poor  showing  made  in  the  recent 
annual  report  has  caused  a  good  deal  of  liquidation,  and  has  de- 
prived the  slock  of  outside  support 

Philadelphia 

The  Philadelphia  traction  shares  have  again  resisted  the  general 
downward  tendency  more  successfully  than  the  average  run  of 
securities  elsewhere  This  is  particularly  true  of  American  Rail- 
ways, which  has  remained  steadily  at  52  and  above  during  the  past 
week,  and  of  Philadelphia  Rapid  Transit,  which,  after  reaching 
practically  its  high  record  of  18  on  Thursday  last  dropped  off 
later  only  to  17.  The  action  of  the  latter  stock  simply  goes  to 
.irtirm  the  previous  idea  that  there  has  been  very  slight  distribution 
of  the  shares  in  the  hands  of  the  public.  Philadelphia  Traction 
held  well  around  08.  but  I'nion  Traction  yielded  to  4644  on  Mon- 
day, and  was  in  fact  the  weakest  of  the  group.  Fairmount  Park 
Transportation,  on  sales  of  only  .too  shares,  broke  to  24.  an  extreme 
decline  of  io  points  from  its  highest  price.  Other  sales  for  the  week 
mcludrd  Philadelphia  City  Passenger  (25  shares)  at  210.  and 
I iiited  Traction  of  Pittsburgh  preferred  at  51.  In  bonds  Electric 
People's  Traction  4s  between  98  and  98!  S,  Newark  Passenger  5* 
at  116'A.  People's  Passenger  Js  at  105,  Union  Traction  of  Indiana 
5s  at  too.  American  Railways  5s  at  lot*  '7.  and  I'nited  Railway* 
4»  at  87. 
Chicago 

The  movement  of  the  Chicago  traction  issues  has  been  go>  - 
erned  during  the  week  entirely  by  general  market  conditions. 
Excellent  traffic  advices  continue  to  be  received  from  the  various 
lines,  the  Northwestern  Elevated,  for  instance,  showing  an  increase 
of  20  per  cent  in  earnings  of  the  first  week  in  October,  as  com- 
pared with  a  year  ago.  But  good  earnings  have  not  availed  to 
hold  up  security  prices  in  face  of  the  general  speculative  depres- 
sion. Some  of  the  prices  reached  this  week  are  the  lowest  of  the 
present  year,  notably  Northwestern  common  at  34.  and  the  pre- 
ierred  at  82.  City  Railway  dropped  6  points  to  2to,  and  West 
Chicago  sold  flown  from  93  to  91  ft,  and  l  ake  Street  from  10H  to 
oft  On  the  other  hand  no  Union  Traction  came  out  during  the 
break,  and  Metropolitan  common  and  preferred  both  held  well  at 
41  and  8o<v.  respectively  It  is  said  that  the  bulk  of  the 
Metropolitan's  heavy  earnings  now  being  recorded  arc  derived 
irom  the  original  line,  and  that  less  revenue  is  coming  in  from  the 
Aurora-Whcaton  extension  than  was  at  first  reported. 

Other  Traction  5ecurrtlee 

The  prevailing  unsettlement  of  market  conditions  has  made 
it-eli  felt  in  Boston  more  in  restricting  trading  than  in  liquidation, 
at  least  so  iar  as  the  local  traction  stocks  are  concerned.  Boston 
Elevated  sold  down  to  15.5.  Massachusetts  Electric  common  to 
33t.j.  and  the  preferred  to  05,  but  all  of  them  recovered  most  of  the 
loss  later  011  Light  dealings  were  the  only  characteristic  of  their 
market  The  week  in  Baltimore  has  been  an  extremely  dull  one. 
with  weakness  in  the  active  traction  specialties.  United  Railways 
income*  sold  down  to6tV»  on  Monday,  and  the  stock  to  13.  which 
are  the  low  prices  of  the  season.  Nashville  Railway  shares  were 
off  .1  fraction  at  t>.  and  the  5  per  cent  certificates  a  hali  point,  at  75. 
United  Railways  4*  sold  at  05  anil  <H~».  Atlanta  Street  Railway 
5s  at  1  ob.  and  Lexington  Street  Railway  stock  (.54  shares)  at  50 
This  was  all  the  business  done.  United  Railways  of  San  Fran- 
cisco securities  were  dealt  in  tor  the  first  time  on  the  New  York 
Stock  Exchange  Both  common  and  preferred  started  off 
strongly  at  an  advance  to  22I4  for  the  former,  and  62U  for  the 
latter  But  the  gains  were  lost  during  the  subsequent  reaction  in 
the  general  market.  Twin  City  Rapid  Transit  reached  its  low 
point  oi  the  season  during  Monday's  general  break,  touching 
114'/.  but  it  rallied  to  1 16  at  Tuesday's  close  New  York  curb 
transactions  for  the  week  include  American  Light  &  Traction,  at 
41'  j  and  42.  Camden  &  Trenton  (50  shares)  at  41*.  New  Orleans 
1  1 ,111111011  irom  1 ;  to  11  the  preferred  at  s.;  Si  t  , ■  Trans  - 
<  joo  -bares)  between  28H  and  J>>.  W  ashington  Railway  &  Electric 
preferred  at  52,  Brooklyn  Rapid  Transit  new  5s  at  87ft  and  87*4 
San  Francisco  subscription  privileges  at  48.  United  Railways  of 
St.  Louis  4s  at  86.  Washington  Railway  Ik  Electric  4s  at  83.  and 
New  Orleans  4'/,*  at  8.1 

Traction  stocks  on  the  Cleveland  Stock  Exchange  were  stag- 
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nam  last  week.  Sales  numbered  only  1081  shares  ior  the  entire 
week.  Nearly  the  entire  board  showed  slight  declines  Irom  the 
week  previous.  Western  Ohio  declined  from  30'A  to  i&'i  on 
sales  of  42s  shares,  The  (act  that  this  stock  was  hit  so  hard  by 
the  uncertainty  of  the  market  shows  up  the  anomalies  of  the  situa- 
tion. The  earniiiRs  of  the  property  are  ihowing  up  very  well, 
each  month  showing  an  increase  In  addition  to  this  a  consider- 
able amount  of  new  mileage  will  soon  be  placed  in  operation.  Tile 
road  is  a  fine  earner  and  it  would  seem  that  these  securities  have 
jess  reason  to  drop  at  this  time  than  at  any  time  thi*  year  Lake 
Shore  Electric  common  declined  irom  19  to  18' 2  on  small  sales. 
Aurora.  Elgin  &  Chicago  common  sold  irom  39'  J  down  to  37. 
Sales  were  small,  Elgin.  Aurora  &  Southern  also  s"!d  down,  the 
range  beiiiE  between  58  and  fo.  Small  lots  of  Miami  &  Eric 
Canal  sold  between  2-'..  and  j8,  Northern  Ohio  Traction  common 
held  at  67  and  (y'A.  the  preferred  selling  at  of>J<  and  97,  Both 
small  lots.  Monday  a  small  lot  ot  Syracuse  Rapid  Transit  com- 
mon sold  at  ,*>' /.  and  a  small  block  of  Miami  &  Eric  Canal  at  25. 
Security  Quotations 

The  following  table  shows  the  present  bid  quotations  ior  the 
leading  traction  stock-,  and  the  active  bonds,  as  compared  with 
last  week:  Claiing  Hid 

Oct.  T  Oct  H 

American  Railway-  Company   WV»  M 

Aurora.  Elgin  *  Chscug..   »      1  •>  2H- 

Botton  Erevan  .'   1M  IM 

Brooklyn  H.  T  S1V,  «.' 

Chicago  City    SM  210 

Chicago  Union  Ti.  (common)   IT  17 

Chicago  l.'nion  Tr.  'preferred)   60  50 

Clewtoian  Weeir«-   at  * 

Coliinilnin  (comm.uil   gs>  St 

(  .  lumbiis  (preferred)   101  H« 

Consolidated  Traction  of  N.  J   69H  0) 

Consolidated  Traction  of  N.  J.  U   HO*  110% 

Detroit  United   '.   M\  Si 

Electric  People's  Traction  (Philadelphia)  *»   »»U  9"t» 

Elgin,  Aurora  ft  Southern   64 

Indianapolis  Street  Railway  4s    M7  a, 

uve  Bften  Etatrfc   Wi  (a)  »h 

Lake  Street  Elc.atc.l  ...                                                            10  »Vt 

Manhattan  Railway    1»H 

Massachusetts  Eire   CM.  (<«>n«l  1                           34 H  S 

Massachusetts  EIcc.  Cos.  (preferred)                                      K>%  (.1  K- 

Metropolitan  Elevated.  Chicago  (common)                                 4o*-t  4u 

Mrtfopolitan  Elevated,  Chicago                                                 HP4  SaVa 

Metropolitan  Street.  ..........-........**....•*...........•.... ....  13t»lji  1TT^ 

Nr«llik«in  Railway*  <vomni./u)                                              H  lS*i 

New  Orleans  Railway*  (preferred)                                              M  63 

North  American   ,  IS  121 

Northern  Ohio  Traction  (common)                                            ■  W 

Northern  Ohio  Traction  (preferred)                                           943*4  K 

North  Jersey                                                                            Xi\  S\ 

Northwestern  Elevated.  Chicago  (common)                                 »  M 

Philadelphia  Rapid  Transit                                                    17H  1«H 

Philadelphia  Tract. ..n                                                                N  ajj| 

St.  Louis  Transit  U*>mnion)  ■                 2SU  > 

South  Side  Elevated  (Chicago)                                               110  108 

Syracuse  Rapid  Transit                                                             SO  Slls, 

Syracuse  Rapid  Transit  (preferred)                                        7*  70 

Third  Avenue                                                                          —  127 

Toledo  Railway  ft  Light  (.)  s:*  K% 

Twin  City  Minneapolis  (common)                                           116S  IISH 

United  Railways.  St.  latins  (preferred)                                      —  - 

United  Railways,  Si   Louis  4s                                                  —  M 

Union  Traction  (Philadelphia)                                                  IT*  4*'. 

Western  Ohio  Rail. »»                                                                  M  (.»  Ms, 

(a)  Asked. 


The  principal  informalion  of  the  week  in  the  iron  market  is 
furnished  by  the  "Iron  Age"  in  its  usual  monthly  compilation  M 
blast  furn.ice  statistics.  It  shows  (he  total  output  of  these  fur- 
naces to  have  been  only  60.000  tons  hss  in  September  than  in 
August,  although  a  heavy  decrease  might  have  been  expected  in 
•■  icw  of  the  increasingly  bad  effects  of  the  coal  strike  upon  the 
fuel  supply.  Ncvcrihrlcs*.  the  domestic  out-turn  of  both  pig  iron 
Mtj  steel  billets  i<  considerably  below  the  demand,  and  importa- 
tions of  the  foreign  product  continue  freely.  This  is  especially 
true  in  foundry  iron,  the  foundrymcn  being  almost  entirely  de- 
pendent upon  the  foreign  markets.  The  "Iron  Age"  reports  that 
sales  have  been  msde  of  ton 000  tons  of  Brsscmtr  pig.  for  de- 
livery in  the  first  quarter  and  first  half  of  next  year,  at  $.70.50  to 
$ai,oo  at  the  furnace.  Quot-itions  are  unchanged  but  nominal, 
as  follows:  Bessemer  pig.  $21751  ««e1  billets,  $31.50  to  $j2oo; 
steel  rails,  $-8 00 


AUGUSTA.  OA.— The  Augusta  Railway  at  Electric  Company,  tie  North 
Augusta  Electric  &  Improvement  Company,  the  Augusta  ft  Alien  Railway 
Company,  the  North  August.  Land  Company  and  the  North  Augusta  Ifotel 
Company,  all  of  which  were  brought  under  one  management  through  the 
recent  purchase  by  the  Railway  At  Light  Company  of  America  of  the  Augusta 
Railway  ft  Electric  Company,  will  he  merge!  into  the  August.  Railway  ft 
Light  Company. 

SACO,  MAINE.— The  Saeo  V.lley  Electric  Railway  Company  lust  filed  for 

record  a  n  Mr  deed  lor  S3H0.0t.sO  in  lavor  of  the  Federal  Trust 

of  H<i*t,.n.    I  his  1*  to  tmrr  an  issue  ot  bonds  to  that  amount,  of  1 
3U  ycais,  hearing  interest,  payable  in  gfld.  at  5  per  cent. 

BOSTON,  MASS  The  Boston  St<.ck  Exchange  Ins  listed  SI.SW.000  five 
per  cent,  non  cumulative  preferred  m*k  and  SB.OW.OW  common  Mock  ot  the 
(ieorgia  Railway  ft  Electric  ComptaV. 

Wl  >l((  ESTER,  MASS  —The  Railroad  Comtnisstiuicrt  have  granted  approval 
of  an  issue  ol  SSd.000  additional  atock  by  the  Hampshire  ft  Worcester  Street 
Railway  Company  to  pay  floating  indebtedness  and  provide  for  extension,  and 
equipment. 

PITTSFIELD.  MASS.-  The  Roihoad  Commissioners  have  approved  an 
issue  of  tiai.iIO  original  slock  by  the  Berkshire  Street  Railway  Company  tor 
part  payment  of  the  c.isi  of  construction  and  equipment  of  the  road. 

ST.  LOUIS,  MO.— The  statement  <*f  the  gross  earnings  ol  the  St.  Loui. 
Transit  Corrpany  for  the  month  of  September  shows  .  gain  of  I 
the  same  aaiialk  hat  year.  The  total  earnings  for  the  month 
as  against  K'*I.4M  in  September,  lint  This  brings  the  total  earnings  for  the 
present  year  to  ll.llli.1lii.  a  gun  nf  S4.1i.lQS  over  the  same  period  in  18(11.  The 
taming  rapacity  ol  all  the  roads  in  the  system  is  increasing,  and  the  effect 
of  numerous  improvements  made  since  the  first  of  the  year  is  being  fell. 

EXETER.  N.  H-  The  interest  of  Wallace  IX  Lov*1l  in  the  New  Hampshire 
Traction  (  ompany,  which  controls  the  Exeter,  Hampton  *  Amrsbury  Street 
Railway,  the  Haverhill  *  PUi.tow  Street  Railway,  and  the  Haverhill.  Plai.tow 
a  Newton  Strret  Railway,  i<»  repotted  to  base  been  sold  to  Howard  Abel, 
president  of  the  company  The  system  comprises  about  127  miles  of  line,  with 
ll.wgi.ixsi  ,.(  ,,:„|  |*;,rssijsMi  Qf  bonds.    Mr.  Abel,  it  will  be  remembered, 

was  an  officer  of  several  Chicago  properties  when  the  Verkes  illtrrcMi  were 
"|s  intiug  there,  and  later  was  interested  with  Mr.  Verke*  in  his  London  under- 


NEWARK,  N.  .1— It  is  now  aaid  that  tbe  syndicate  that  has  been  arrang- 
ing for  llie  abs.irplion  of  the  North  Jersey  Street  Railway  Company,  Jersey 
<  lly,  HolHiketi  ft  Palerson  Street  Railway  Company,  Orange  ft  Passaic  Val- 
ley Traction  Company,  and  the  Elirar-eth,  Plainficld  ft  Central  Jersey  Traction 
Company  has  secured  options  on  over  fO  per  cent,  of  the  stoek  of  these 
companies,  and  that  despite  rumors  to  the  contrary,  the  deal  will  be  consum- 
mated within  a  few  weeks. 

ALBANY.  N,  Y.— Justin  D.  lady  Herrick,  un  motion  of  Shcehan  &  Col- 
li*, attorneys  tat  the  Colonial  Trust  Company,  of  New  York,  has  appointed 
Csei.rge  T.  I'lakrslec,  of  Kindcrltook.  receive,  for  the  Albany  S  Hudson  Rail- 
way ft  Power  Company.  Tbe  appointment  of  the  receiver,  as  has  been  pre- 
viously mentioned  in  tl>e  SrsirT  Rauwav  Jor.wsl,  is  the  first  step  in  a  ptan 
for  its  complete  reorgamcation  of  tin  compiiny.  The  orVieers  of  the  comiuny 
ars  :    A.  C  Salisbury,  pti.wlent:  M.  E  Stark,  vice  president:  C.  C  Blakeslee, 


QttsHtatlom  for  the  leading  metals  are  as  follows:  Copper,  II  65 
cent«:  tin.  240c  cents:  lead.  d'<  cents;  »p»ller.  =.V,  cents 


NEW  YORK.  N    Y  -The  governing  committee  ol  the  New  York 
Exchange  has  admitted  to  dealings  on  the  regular  list  S15.0 
Railroads  ot  San  FlMciaca  prctcrred  stock  and  Sl(i,(l«).00O 

ALBANY.  N.  Y.-The  Unlled  Traction  Company  has  . 
quarterly  dividend  nf  U,  per  cent.,  payable  Nov.  L 

CINCINNATI.  OHIO.— The  property  ol  the  Mill  Creek  V.lley  Traction 
Company  and  the  Hamilton,  Clcadal*  ft  Cincinnati  Traction  Company  has 
lieen  turned  over  to  the  Cincinnati  Inteeurban  Company,  a  company  formed 
by  the  Cincinnati  Traction  Company  interest,  to  lease  the  properties  in  que. 
lion.  The  terms  of  the  lease  have  previously  been  outlined  in  tbe  St  aire 
Railway  JorasiAi.. 

t  INI  IN  NAT  I.  OHIO.— The  Cincinnati,  Newport  ft  Covington  Light  ft 
aVactloa  Cwnpany  have  declared  a  quarterly  dividend  of  1  per  cent,  on 
preferred  sleek.  A  member  of  the  board  of  directors  is  quoted  as  saying-  that 
the  next  quarterly  dividend  will  proliabty  be  1  1-4  per  cent. 

PHILAIlELPHI  V.  PA  —Press  reports  say  that  it  is  reported  that  the 
United  Railways  ft  Elcctrie  Company  has  decided  to  issue  first  mortgage 
bonds  on  the  extension  of  its  system  now  being  built  from  Dundalk  to 
Sparrows  IVinL 

MERCER.  PA.-The  director,  of  tbe  Eaat  End  Street  Railway  Company 
have  voted  to  increase  the  capital  stock  of  the  company  to  S&00.OM.  The 
company  was  recently  granted  a  franchise  here. 

T11I  SV1LLE.  PA.— The  directors  of  the  Titus.llle  Electric  Tracnon 
Company  ha.e  voted  to  increase  Hie  capita!  stoek  of  tbe  company  from 
llou.lst)  to  SloD.OM. 

DALLAS,  TEV— The  leallas  Electric  Corp.ir.twm.  rrcently  orgar.iaed,  which 
controls  through  ownership  of  stocks  and  bonds  the  Metropolitan  Electric 
Street  Railway,  the  Dallas  Consolidrted  Electric  Street  Railway,  tbt  Dallat 
l  ie,  me  Company  nnd  the  Dallas  Elsclrlc  Light  ft  Power  Company,  will  be 
rapltalited  as  follows:  Bonds.  S  per  cent.  20-rear  gold,  secured  by  mortgage 
deed  to  the  City  Trust  Company,  at  trustee,  SI.OOO.OW;  preferred  stock  S  per 
cent   non-cumulative.   S1.',no,.sm;   common  stock,  S3.rs<i,onn     There  wilt  b* 

  '  »*  ,h:>  ,inl-  R  •"•'/•si.  !i"i>.!»;  II ,310.000.  preferred  stock;  W.OOO.OOO,  eom- 

mon  stock. 

MILWAUKEE,  WIS.-The  Milwaukee  Electric  Railway  ft  l.seht  Company 
lias  declared  the  regular  quarterly  dividend  of  1H  on  tbe  preferred,  pay.b> 

Tl  'R'lNTO,  ONT.— The  stoekholdrrs  of  the  Toronto  Railway  bave  ratified 
the  p'an  to  increase  the  capital  .tuck  of  the  roalpanj  front  in.Tlgl.OJS  M 


IT.fAi.r.sj  t3  pro    'c  iunds  for  improvement.. 
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The  Street  Retlwgjr 

The  convention  of  the  Street  Railway  Accountants'  Association 
of  America  at  Detroit  was  largely  attended,  and  the  interest  taken 
in  the  meetings  was  fully  equal  to  that  which  has  marked  previous 
conventions  of  the  association.  The  business  of  the  convention 
was  practically  confined  to  the  discussion  of  two  papers  and  two 
reports,  but  these,  especially  the  latter  two.  were  upon  very 
important  topics  and  led  to  active  debate.  The  association  was 
fortunate  in  having  in  attendance  at  the  meeting  a  representative 
from  Washington  of  the  United  States  Census  Bureau,  W.  M. 
Stuart,  as  well  a*  T.  Commrrford  Martin,  expert  »pecial  agent 
of  the  census,  also  one  of  the  accountants  of  the  New  York  State 
Railroad  Commission.  The  presence  of  these  gentlemen  not  only 
indicated  the  interest  which  the  national  and  State  board*  take 
in  the  proceedings  of  the  a-sociation.  but  also  the  willingness  of 
these  bodies  to  work  in  harmony  with  the  acccunting  department 
<>f  the  railway  companies  of  the  countries  as  represented  by  the 
Accountant*'  Association. 


N*9 

It  will  be  conceded  that  nothing  could  well  exceed  in  im- 
portance a  statistical  report  on  the  growth  and  magnitude  of  the 
street  railway  industry  conducted  by  the  United  States  govern- 
ment; and  to  us  there  is  significance  in  the  faet  that  this  inquiry 
is  the  first  Conducted  by  the  permanent  Census  Office,  Few  peo- 
ple realize  that  the  capitalization  of  electrical  development  fn  this 
country  is  already  one-third  that  of  the  steam  railroads,  and  of 
the  electrical  development  street  railways  comprise  more  than 
one-half.  When  Congress  directed  the  Census  Office  to  begin  its 
work  specifically  in  the  field  represented  by  this  journal,  it 
doubtless  had  in  mind  the  swift  revolution  that  is  going  on  in 
urban  method*  of  transportation,  in  rural  facilities  for  iravel.  and 
in  the  closer  knitting  together  of  the  whole  people,  due  to  the 
advances  seen  linee  the  first  It  reel  railway  census  was  taken  in 
1890.  We  venture  to  believe  that  the  result  of  this  inquiry  will  be 
to  impress  upon  the  American  public  the  greatness  of  the  lene- 
fartion  which  has  been  conferred  by  the  trolley  car,  to  stimulate 
the  further  investment  of  capital  in  the  art.  to  accelerate  the  pace 
ol  improvements,  and  to  intensify  the  natural  pride  which  street 
railway  men  already  feci  in  their  industry.  Fortunately  at  the 
outset  of  this  inquiry  the  Census  Office  authorities  were  alive  to 
the  necessity  of  adopting  a  proper  form  of  accounting,  and  even 
more  fortunate  were  they  to  enjoy  the  active  assistance  and  co- 
operation of  such  men  as  Messrs  Duffy  and  Calderwood,  There 
is  a  tendency  in  inquiries  of  this  kind  to  burden  companies  with 
a  lot  of  unnecessary  matter,  of  interest  doubtless  to  many  statis- 
ticians and  sociologists,  but  extremely  difficult  to  extricate  from 
regular  and  systematic  methods  of  bookkeeping.  The  Census 
Office,  while  formulating  a  clean  cut  jnd  excellent  plan,  has  shown 
itself  amenable  to  suggestion*  as  to  lopping  off  items  of  minor 
importance,  and  the  schedule  as  now  prepared  by  the  office  is  one 
of  the  best  attempts  ever  made  in  the  direction  of  taking  account 
•of  a  great  industry.  It  is  based  essentially  on  the  system  of  the 
Accountants'  Association,  and  thus  accomplishes  at  one  sweep 
in  enforcing  uniformity,  results  which  it  would  have  taken  years 
and  years  of  missionary  work  on  the  part  of  the  association  to 
attain.  There  cannot  he  a  statistical  inquiry  of  this  nature  with- 
out a  plan  universally  applicable,  and  yet  the  very  adoption  of 
such  a  plan  brings  all  the  systems  whose  figures  are  to  be  com- 
piled up  to  a  common  standard  and  a  common  ratio.  At  the 
present  time  there  arc  about  a  dozen  States  where  annual  reports 
are  required  to  be  made,  and  while  each  of  these  may  exhibit 
variations,  it  is  plain  that  the  work  of  the  national  government 
must  have  a  marked  tendency  to  eliminate  from  them,  in  turn, 
features  of  eccentricity.  To  the  members  of  the  Accountants' 
Association  this  prompt  rcccgnitkm  of  their  work  by  the  head 
of  the  Census  Office.  Governor  Mcrriam,  and  by  his  staff  en- 
trusted with  the  work,  must  be  eminently  gratifying. 
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The  Pipers  ud  Reports  at  tie  AccmntiaU'  Convention 

The  two  papers  at  the  convention  were  respectively  on  station- 
ery and  the  collection  and  registration  of  fares.  The  former, 
which  was  presented  by  Mr.  Shuru,  described  the  result  of  apply- 
i»K  system  to  a  chaotic  condition  of  forms  and  blanks  and  re- 
ducing the  paper  stock  required  to  uniform  sizes  and  styles.  Mr. 
Sampson's  paper  related  to  intcrurban  operation  and  indicated 
that  the  problem  of  collection  and  registration  of  fares  on  these 
long  lines  is  by  no  means  a  simple  one.  Steam  railroad  practice 
cannot  be  adopted  from  the  fact  that  practically  all  of  the  pas- 
sengers pay  their  lares  on  the  car-.,  ami  as  a  result  the  use  of 
duplicate  fare  receipts  prove  very  cumbersome.  The  ordinary 
single  register  was  also  tried,  both  on  the  *one  system  and  for 
registering  at  one  time  a  through  fare,  but  was  abandoned  in  favor 
of  a  multiple  register,  upon  which  six  classes  of  fares  can  be 
recorded.  The  discussion  indicated  that  at  least  one  company 
represented  at  the  convention  printed  its  own  transfer  tickets,  this 
company  using  about  10.000,000  transfers  a  month.  It  might  be 
said  in  this  connection  that  the  Union  Traction  Company,  of 
Philadelphia,  not  only  prints  its  own  transfer  tickets  but  prac- 
tically all  its  own  blanks  and  stationery,  annual  reports,  etc.,  and 
has  found  the  practice  a  very  economical  one. 

The  two  reports  presented  at  the  convention  were  on  standard 
blanks  and  accounting  for  material  and  supplies  and  on  standard 
forms  of  report  for  electric  railways.  A  few  changes  in  wording 
were  made  by  the  association  in  the  reports  as  presented,  and 
these  changes  appear  in  the  reports  as  they  are  printed  in  this 
issue,  so  that  they  represent  the  form  as  adopted  by  the  asso- 
ciation. Both  reports  were,  however,  accepted  practically  as  they 
were  presented,  though  not  without  a  great  deal  of  debate,  par- 
ticularly in  regard  to  the  recommendation  to  change  the  standard 
system  of  report  from  that  which  had  been  previously  adopted 
In  view  of  the  fact  that  the  first  issue  of  each  month  of  this  paper 
contains  our  regular  department  on  street  railway  accounting,  it 
has  been  considered  advisable  to  postpone  the  discussion  of  the 
revised  form  of  report  adopted  at  Detroit  until  that  issue,  when  we 
expect  to  present  several  communications  on  the  subject.  The 
report  on  standard  blanks  for  material  and  supplies  recommended 
a  system  which  is  in  practical  use  on  a  number  of  the  principal  rail- 
ways of  the  company  and  has  given  very  good  satisfaction.  Several 
suggestions  were  made  by  which  the  blanks  could  be  reduced 
slightly  in  number  in  case  all  of  the  information  indicated  by  them 
was  not  considered  nccesNary,  and  undoubtedly  some  of  the 
roads,  especially  some  of  the  smaller  roads,  will  follow  this  modi- 
fication. 

Ezceiilve  Cir  Service 

The  necessity  of  greater  economy  in  operation  on  city  roads 
with  variable  traffic  is  bringing  to  the  front  the  matter  of  excessive 
car  service.  It  will  frequently  be  found  that  more  cars  are  run  at 
certain  hours  of  the  day  than  arc  actually  necessary  to  take  care  of 
the  business  offered.  This  is  sometimes  done  to  divert  traffic  from 
a  competing  line,  but  is  done  more  often  to  avoid  a  large  pro- 
portion of  tripper  runs  on  the  regular  schedules.  Wherever  there 
is  a  pronounced  morning  and  evening  rush,  with  light  traffic  in  the 
midday  and  at  night,  the  manager  is  confronted  with  the  choice 
of  two  evils.  He  must  operate  unnecessary  and  unprofitable  ser- 
vice during  the  hours  of  light  traffic  or  he  must  (by  cutting  it 
out)  operate  a  timetable  with  a  considerable  proportion  of  small 
pay  trippe  r  rtm«  By  doing  the  one  he  pleases  the  public  and  the 
employees  at  the  expense  of  his  stockholders,  and  by  doing  the 
other  he  pleases  his  stockholders  at  the  expense  of  the  public  and 
the  employees.  A  complicating  element  of  the  situation  is  that 
the  maximum  traffic  of  the  evening  is  usually  concentrated  into 
a  much  shorter  (pace  of  time  than  the  maximum  ruOi  hour  morn- 
ing traffic  The  morning  concentration  may  be  handled  with 
fifty  cars,  because  the  traffic  is  spread  over  two  hours  or  more, 
but  the  evening  concentration  may  require  sixty  cars  because  it 


coven  not  more  than  45  minutes  to  70  minutes,  thus  requiring  ten 
trippers  with  one  trip  each. 

Where  the  excessive  midday  and  night  car  service  may  be  de- 
pended upon  to  build  up  a  growing  community,  the  money  in- 
volved may  be  considered  not  merely  as  a 'contribution  to  the  men 
and  to  the  public  but  also  as  a  present  expenditure  to  secure  a 
future  gain  to  the  stockholder;.  It  is  nothing  less  than  a  tribute 
to  the  kindly  feeling  of  the  manager  and  the  stockholders  toward 
the  employees  to  say  that  the  unnecessary  and  unprofitable  trips  are 
usually  run  during  hours  of  light  triffic,  not  because  of  the  hope 
of  future  gain,  but  as  a  humane  concession  to  the  employees.  It 
must  be  borne  in  mind,  however,  that  the  wages  of  the  car  crews 
are  not  the  only  items  of  cost  in  operating  the  unnecessary  trips. 
There  are  the  items  of  wear  and  tear  on  cars,  electrical  equipment, 
track,  overhead  line  and.  what  is  of  still  more  consequence,  the 
cost  of  the  additional  coal  burned  at  the  power  house.  It  is  an 
open  question  worthy  of  serious  consideration  whether  it  would 
not  be  cheaper  to  keep  the  unprofitable  trips  off  the  road  and  pay 
the  car  crews  the  wages  for  a  fair  day's  work.  If,  now,  the  tripper 
men  thus  cut  short  of  work  could  be  given  other  employment  of 
a  useful  character  in  the  car  house  or  shop  there  need  be  no  ques- 
tion of  money  loss  to  the  company  or  a  gratuity  to  the  men.  Some 
such  solution  of  the  tripper  question  may  be  feasible  in  one  place 
but  not  in  another. 

Where  small  single-truck  cars  are  used  there  is  a  partial  solution 
of  the  problem  by  getting  an  equipment  of  large  double-truck 
cars,  thus  increasing  the  maximum  carrying  capacity  without 
running  so  many  additional  trippers.  The  tendency  for  many 
years  has  been  in  that  direction,  but  in  places  where  the  entire 
equipment  is  of  large  cars  the  tripper  problem  still  exists.  As  it 
is  hardly  possible  to  make  the  large  cars  much  larger  (without 
double-decking  them)  it  is  plain  that  the  problem  of  trippers  or 
excessive  car  service  will  continue  to  vex  railway  managers  for 
some  time  to  come. 

The  WreCkllf  Equipment 

Every  well  equipped  electric  railway  is  supposed  to  provide  for 
the  quick  handling  of  all  kinds  of  obstructions  by  having  for  each 
important  line  or  division  one  or  more  wrecking  cars.  They  may 
not  often  be  needed,  but  when  they  are  required  they  are  wanted 
badly,  and  should  be  ready  to  start  out  like  a  fire  engine,  on  a 
moment's  notice,  night  or  day.  But  arc  they?  There  are  some 
roads  that  arc  not  up  to  date  in  the  equipment  of  their  wrecking 
cars,  and  certainly  not  keeping  up  with  their  neighbors  in  the 
matter  of  getting  the  crew  together  and  the  car  started  quickly. 
A  delay  of  fifteen  minutes  to  a  half  hour,  night  or  day,  when  an 
important  line  is  tied  up,  and  when  minutes  are  running  into  dol- 
lars and  cents,  or  when  injured  persons  arc  suffering,  would  seem 
to  be  worth  looking  into.  Naturally  the  first  aim  of  every  man- 
ager or  superintendent  is  to  prevent  accidents,  and  then  provision 
should  be  made,  when  they  do  occur,  to  clear  the  road  as  quickly 
as  possible  and  care  for  the  injured,  if  that  has  not  already  been 
done  before  the  wrecker  arrives. 

To  be  of  the  maximum  use  the  wrecking  car  must  be  equipped 
for  every  possible  emergency.  This  idea  is  not  original  but  it  is 
sensible.  There  are  many  things  that  may  obstruct  the  track, 
and  it  is  usually  embarrassing  to  find,  after  the  wrecker  reaches 
the  scene  of  the  trouble,  that  the  very  appliances  needed  to  remove 
the  obstruction  have  been  left  behind  or  were  never  a  part  of  the 
equipment.  The  wrecking  car  equipment  is  often  utterly  inade- 
quate, and  will  be  found  to  consist  of  several  fish-plates  and  flat 
draw-bars,  a  quantity  of  hlocking.  two  or  three  chains  or  wire 
ropes,  two  or  three  jacks  and  a  few  necessary  tools,  such  as 
wrenches,  shovels,  picks,  etc. 

It  is  pretty  well  understood  that  accidents  have  a  habit  of  oc- 
curring almost  anywhere,  and  frequently  where  not  even  the 
smallest  mechanical  assistance  can  be  had  for  love  or  money.  It 
may  be  nothing  more  than  a  heavy  truck  loaded  with  iron,  stone 
or  timber  that  has  broken  an  axle  and  dropped  across  the  track 
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at  wme  lonely  spot  in  the  suburbs ;  it  may  be  a  collision  between 
a  car  and  such  a  truck,  it  may  be  a  collision  between  two  cars,  it 
may  be  a  simple  but  annoying  derailment,  or  it  may  be  a  land  or 
I  rock  slide  or  a  washout. 

Every  well-equipped  wrecking  car  should  have  appliances  for 
removing  heavy  obstructions,  for  replacing  derailed  cars,  for  tieing 
up  and  holding  in  position  broken  axles.  Ki-ars  or  truck  frames 
or  motors  that  have  dropped.  There  should  be  plenty  of  axes, 
sledges,  jacks,  saws,  wrenches,  bolts,  spikes,  shovels,  crowbars, 
chains,  ropes,  lanterns,  torches,  light  clusters  with  overhead  trol- 
ley connection,  rubber  gloves,  insulating  pliers  and  all  kinds  of 
line  repairers'  tools,  including  a  plentiful  supply  ol  tackle  and  falls. 
There  should  be  all  kind*  of  blocks,  and  pinny  of  them  for  block- 
ing is  sometimes  exceedingly  difficult  to  get.  Kvcry  wrecking  car 
should  carry  on  the  outside  a  ladder,  a  couple  of  extra  trolley 
IHiles.  and  at  least  two  wide,  heavy,  push  poles,  to  be  used  for 
placing  against  the  forward  bumper,  and  pushing  wagons  or  other 
obstructions  from  the  track.  Last,  but  not  least,  every  wrecking 
car  should  carry  a  case  containing  all  necessary  articles  for  ren- 
dering first  aid  to  the  injured,  and  some  one  of  the  crew  should 
understand  how  to  use  the  articles  The  crew  should  be  trained 
so  that  they  will  assemble  on  signal  and  get  started  within  one 
minute  to  three  minutes,  either  in  the  day  or  night  time.  If  there 
is  ever  an  occasion  when  time  is  money  it  is  when  a  heavy  pas- 
senger line  is  blocked,  and  there  are  perhaps  dozens  of  cars  and 
hundreds  of  passengers  waiting  and  the  number  multiplying  every 
minute.  Under  such  conditions  the  wrecking  car  becomes  an 
important  part  of  the  equipment. 

Sterna  Roads  and  Electric  Competition 

The  probability  that  steam  railroad  men  may  be  called  upon  at 
any  time  to  adapt  electric  traction  to  the  conduct  of  their  subur- 
ban passenger  traffic  and  to  the  working  oi  their  light  branch  lines 
makes  it  important  that  they  follow  closely  the  course  of  the 
development  of  electric  operation.  The  electric  motor  is  destined 
to  find  one  of  its  widest  applications  in  work  of  this  kind.  For 
elevated  and  for  underground  roads  it  is  destined  to  drive  the 
steam. locomotive  out  of  business.  Unless  the  steam  roads  serving 
populous  suburban  communities  arc  forehanded  in  maintaining  a 
more  frequent  and  cheaper  suburban  service  they  will  probably 
encourage  electric  competition,  in  which  the  experience  at  St. 
Paul  and  Minneapoli*  may  be  repeated.  It  will  be  remembered 
that  several  years  ago  the  passenger  traffic  between  these  two  cities 
was  handled  entirely  by  two  steam  railroads.  Each  road  gave  an 
hourly  service,  making  the  actual  interval  thirty  minutes,  and  the 
running  time  from  terminal  to  terminal  vas  about  twenty-five 
minute*.  The  single  fare  was  30  cents,  the  round-trip  fare  50 
cents,  and  the  commuter's  rate  15  cents  each  way,  the  distance 
being  about  10  mile*.  The  electric  road,  when  ic  commenced 
operation,  made  the  fare  10  cents  each  way.  and  ran  cars  over  the 
distance  in  about  fifty  minutes,  on  a  headway  of  six  to  ten  min- 
utes. The  electric  cars  ran  through  the  streets  of  both  cities,  and 
gave  transfers  to  connecting  lines.  Considering  the  time  lost  by 
going  to  and  from  the  depots  of  the  steam  roads  as  against  the 
convenience  of  taking  a  through  electric  ca."  at  any  corner  on  the 
principal  streets  of  the  business  district,  it  would  appear  that  there 
was  not  much,  if  any,  time  gained  by  using  the  steam  road  service. 
The  result,  which  was  foreshadowed,  very  soon  occurred.  The 
electric  road  took  the  bulk  of  the  business  and  the  steam  roads 
reduced  their  train  service. 

••••••• 

The  building  of  interurban  roads  to  connect  the  small  towns 
with  one  another  and  with  the  large  renters  of  population  has 
*****  b'gun.  These  roads  are  to  be  developed  into  carriers  of 
bulky  freight,  farm  and  dairy  products,  light  express  matter, 
baggage  and  United  States  mail  as  well  a-,  of  passenger  traffic. 
Their  ultimate  function  is  to  become  the  feeders,  the  collector* 
and  distributor*  of  traffic  for  the  trunk  line  steam  railroads,  in 
addition  to  their  legitimate  function  of  handling  the  strictly  local 
business.  The  question  of  the  relation  that  is  to  grow  up  between 
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the  electric  and  the  steam  roads  is  a  most  interesting  one,  and  it 
is  bound  to  engage  the  attention  of  all  classes  of  railroad  men  in 

the  near  future. 

•  •••••• 

The  demand  for  electric  interurban  roads  as  mediums  of  local 
communication  is  becoming  almost  universal.  In  former  times 
the  pioneer*  in  the  new  portions  of  the  country  found  no  high- 
ways of  travel  or  commerce  except  the  trail  or  bridle  path.  One 
of  the  first  evidences  of  civilization  was  the  construction  of  wagon 
roads.  The  commercial  and  social  conditions  of  a  community 
then,  as  now,  depended  upon  the  extent  and  quality  of  its  high- 
ways of  communication.  A  pious  old  farmer,  looking  at  things 
philosophically,  once  remarked  that  it  was  a  striking  Illustration 
ol  the  wisdom  of  divine  Providence  that  the  one  place  where  He 
had  usually  created  the  best  roads  was  through  prosperous  and 
highly  civilized  communities,  where  they  were  most  badly  needed. 
We  may  laugh  at  the  old  farmer"*  philosophy,  but  since  the  dawn 
of  history  it  has  been  true  that  cheaper  and  improved  means  cf 
inter-communication  between  communities  determined  their 
social  and  commercial  welfare.  When  the  means  of  inter- 
communication are  poor  the  pleasures  of  life  and  the  duties  of 
citizenship  and  society  are  imperfectly  done,  then  the  prompt  and 
s"teady  movements  of  the  product*  of  the  soil  and  of  manufac- 
tures arc  retarded.  The  interurban  electric  road*  are  destined  to 
make  possible  as  great  an  advance  in  the  commercial  and  *ociat 
prosperity  of  the  communities  they  serve  as  did  the  first  wagon 
roads  that  replaced  the  trail  and  the  bridle  path. 

•  »•••«» 
Without  going  deeply  into  the  matter  at  this  time  it  may  be 

suggestive  to  call  attention  to  the  fact  that  with  a  few  hours  of  rain 
or  snow  the  country  highway*  often  become  quite  impassable 
This  may  occur  at  a  time  when  the  farmer  or  the  country  mer- 
chant wishes  to  travel  or  to  market  his  products  or  to  draw  his 
supplies  from  the  city  or  the  station  of  the  steam  railroad.  Such 
conditions  have  been  known  to  continue  for  many  days,  some- 
times (or  weeks,  resulting  in  a  perceptible  interruption  in  the 
steady  flow  of  traffic  even  on  the  steam  roads.  Such  fluctuations 
of  traffic  are  annoying  and  expensive  not  only  to  the  communities 
themselves  but  to  the  railroads.  Cars  are  detained  beyond  a 
reasonable  time  in  loading  and  unloading.  Locomotives  and 
terminal  facilities  are  comparatively  idle  awaiting  the  uncertainties 
of  the  weather.  The  markets  are  often  deprived  of  that  for  which 
there  may  be  a  strong  demand.  With  the  advent  of  the  interurban 
electric  road  into  the  freight  business  this  condition  will  be 
changed,  and  traffic  will  flow  in  an  uninterrupted  stream  because 
no  ordinary  storm  can  stop  it.  The  steam  railroads  will  find  that 
instead  oi  being  overcrowded  one-half  of  the  year,  with  little  to  do 
the  other  half,  the  movement  will  be  more  continuou*  from  the 
farms  to  the  markets  and  vice  versa.  It  ia  not  improbable  that  the 
time  will  soon  come  when  the  electric  and  the  steam  roads  will 
make  physical  connections  at  many  common  points,  and  that  the 
electric  road*  may  accept  and  haul  the  freight  cars  of  the  steam 
road*  into  the  suburban  and  interurban  districts. 

•  •«»•»• 

The  question  which  interests  the  steam  railroad  officials  more 
deeply  than  any  other  in  connection  with  electric  traction  is  the 
possibility  of  operating  many  of  their  branch  lines  where  traffic 
is  light  by  electricity,  also  of  operating  their  frequent  suburban 
short-haul  train  service  by  electric  power.  It  is  no  secret  that  the 
New  York  Central  and  the  Pennsylvania  Railroads  have  already 
developed  their  plan*  for  operating  »ome  portion  of  their  through 
train  service  and  all  of  their  suburban  train  service  in  and  out  of 
New  York  city  by  electricity.  The  train*  of  both  of  these  roads 
will  reach  the  heart  of  the  city  underground  through  tunnels. ' 
Electric  operation  through  the  tunnels  is  not  a  question  of 
economy  but  a  question  of  necessity.  These  developments,  being 
the  first  attempted  upon  a  large  scale  by  any  of  the  steam  roads, 
will  be  watched  with  much  concern.  They  will  furnish  an  ex- 
ample from  which  other  road*  can  work  out  their  own  problem* 
on  a  strictly  economical  basis. 
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Union  Interurban  Passenger  Station  at  Toledo. 

In  a  number  of  cities  where  there  are  several  interurban  roads 
plans  are  beinK  made,  or  have  been  perfected,  for  a  combined 
union  passenger  and  freight  station  from  which  all  interurban  cars 
Mill  radiate.    In  two  or  three  instances  these  stations  arc  to  be 


UNION  STATION  FOR  INTERURBAN  ROADS  ENTERING  TOLEDO 


line  structures,  comparing  favorably  with  steam  union  stations. 
Kxamples  of  this  kind  have  been  presented  from  lime  to  time  in 
these  pages,  and  the  details  of  less  pretentious  undertakings  have 
also  been  published.  There  ha*  been  no  recog- 
nized standard  for  this  work;  in  fact,  there  ha' 
been  a  wide  difference  of  opinion  as  to  the  best 
plan  for  handling  this  class  of  business 

In  Toledo  the  interurban  companies  decided, 
alter  canvassing  the  situation, to  separate  rather 
than  combine  the  two  facilities;  to  locate  the 
union  passenger  station  in  the  retail  shopping 
district  and  the  freight  station  in  the  jobbing 
and  manufacturing  section.  It  was  believed  that 
the  combining  of  the  two  would  work  incon- 
venience for  both  classes  of  patrons,  as  pas. 
si  ngers  do  not  like  the  delays,  noise,  dust  and 
confusion  consequent  upon  the  loading  ami 
unloading  of  freight.  Moreover,  it  was  hardly 
possible  to  find  a  location  which  would  be  con- 
venient for  both. 

Both  the  passenger  and  freight  stations  in 
Toledo  are  in  a  sense  makeshifts,  neither  having 
been  designed  for  the  wnik  which  they  now 
satisfaetoiily  perform,  ami  this  (act  makes  them 
especially  interesting,  as  indicating  that  it  is 
not  absolutely  necessary  to  go  to  the  cxihmisc 
of  building  sfKci.il  stations  at  llu<  stage.  The 
union  freight  station  was  described  in  the 
Sthklt  Railway  Joukxm.  of  (.Kt.  4.  and  the 
method  of  handling  business  adopted  by  the 
roads  using  this  depot  was  carefully  considered. 

t  he  union  passenger  station,  which  is  equally 
interesting,  was  established  at  its  present 
location,  near  the  corner  of  Superior  Street 
and  Adams  Street,  not  long  ago,  through  the  concerted 
efforts  of  enterprising  merchants  in  that  district,  who;  heating  that 
a  station  was  about  to  be  selected,  leased  the  large  store  room  in 
the  newly-completed  Smith  ei  Baker  Building,  and  offered  it  rent 
free  (or  a  short  period  to  the  interurban  companies  The  results 
obtained  have  demonstrated  the  wisdom  of  this  move  on  the  part 
of  the  merchants,  since  several  thousand  passengers  arrive  and 
depart  from  the  station  every  day.  and  naturally  many  of  them 


make  their  purchases  at  the  nearest  stores.  All  interurban  cars 
now  traverse  the  loop  made  by  Superior,  Jefferson,  Summit  and 
Cherry  Streets.  Each  car  stops  in  front  of  the  interurban  station 
long  enough  to  load  and  unload  passengers.  It  is  the  duty  of 
each  conductor  upon  arriving  at  the  station  to  announce  his 
ear  and  the  towns  on  his  road. 

All  the  interurban  line*  of  which  Toledo  is 
the  center  use  this  union  passenger  station. 
These  include  the  Lake  Shore  Electric  Railway, 
Toledo  &  Western  Railway.  Toledo  &  Monroe 
Railway,  Toledo  &  Maumee  Valley  Railway, 
and  the  Toledo  &  Bowling  Green  Railway. 
Some  idea  of  the  magnitude  of  the  operations 
of  these  roads  may  be  gained  from  the  fact  that 
when  the  last  link  in  the  Lake  Shore  Electric 
Railway  is  completed  this  winter,  direct  com- 
munication may  be  had  by  trolley  between 
Cleveland  and  Detroit  or  Adrian,  Mich.,  and 
that  a  fast  service  is  contemplated  over  the  en- 
tire system.  The  importance  of  this  system  tor 
Toledo  will  be  readily  appreciated,  as  all  the 
interurban  lines  touch  many  small  towns  and 
bring  these  places  into  convenient  time-dis- 
tance for  shopping. 

The  station  at  Toledo  is  a  targe  room  with 
scats  for  a  couple  of  hundred  people.  A  view 
of  the  waiting  room  is  presented  herewith,  to- 
gether with  an  exterior  view.  It  is  open  night 
and  day,  and  is  in  charge  of  a  manager,  who  has 
two  assistants.  Tickets,  both  single  trip  and 
round  trip,  are  sold  over  all  the  roads.  All  ex- 
penses are  divided  equally  among  the  five  roads 
using  the  station,  settlements  being  made  each 
month.  A  counter  at  one  side  of  the  room  Is 
leased  to  a  newsdealer,  who  also  dispenses  soda 
water  and  other  soft  drinks.  An  additional 
source  of  income,  as  well  as  one  which  is  of 
Rreat  convenience  to  patrons,  is  the  check 
room,  where  packages  may  be  left  or  delivered. 
On  payment  of  5  cents  the  passenger  is  fur- 
nished a  check  for  a  box,  and  in  making  pur- 
chases throughout  the  city  he  may  have  goods 
sent  to  this  box,  to  be  called  for  when  he  leaves  the  city.  The 
station  is  in  the  best  part  of  the  retail  district,  convenient  to  the 
leading  hotels,  and  on  the  whole  it  is  proving  eminently  satis- 


WAITING  ROOM  OF  INTERURBAN  UNION  PASSENGER  STATION  AT  TOLEDO 


factory  to  the  merchants  and  the  public  as  well  as  the  railway 

companies.  

The  Brockport  (N.  Y  ),  Niagara  &  Rochester  Railway  Com- 
pany, Brockport.  N.  Y.,  was  incorporated  Oct.  22,  with  a  capital 
of  $500,000,  to  construct  an  electric  road  44  miles  long  from 
Rochester  to  Medina.  The  new  concern  has  a  capital  of  $500,000. 
The  directors  are  Frederick  Beck,  Brockport;  W.  S.  Shields, 
WaterviUe;  S.  J.  Spencer,  Buffalo. 
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Rochester  Railway  Employees'  Club  Rooms 


The  problem  of  providing  suitable  assembly  rooms  lor  the 
employees  of  electric  railways  and  securing  attractions  which 
will  command  the  attention  of  the  men  while  they  arc  not  on 
duty,  has  received  a  great  deal  of  attention  throughout  the 
country  and  has  been  worked  out  satisfactorily  along  different 
lines  in  several  cities.  In  New  York,  Chicago  and  other  large 
cities  where  the  number  of  men  has  warranted  the  management 
m  forming  benefit  organisations,  the  insurance  feature  has  proved 


ins  alley  and  a  corner  ol  the  game  room.  In  the  latter  there  are 
two  pool  tables,  a  ping-pong  table  and  ten  small  tables  for  chess 
and  checkers.  There  is  also  a  reading  room,  which  is  well  lighted 
and  provided  with  suitable  reading  matter,  bath  rooms,  finished 


MEETING  ROOMS  ABOVE  CAR  SHEDS 


VlfcW  OF  THE  BOWLING  ALLEY 


an  important  factor,  but  in  the  smaller  cities  this  has  not  been 
practicable,  and  the  companies  have  relied  upon  the  educational 
and  social  advantages  to  attract  employees. 

In  Rochester,  N.  Y..  the  local  company  has  found  the  co-opera- 
tion of  the  Young  Men's  Christian  Association  of  great  value,  and 
the  management  has  encouraged  the  formation  of  a  street  railway 
branch,  much  after  the  plan  of  the  railroad  branches,  which  are 
to  be  found  throughout  the  country.   Thus  far  the  work  among 


CORNER  IN  THE  GAME  ROOM 

the  street  railway  men  has  been  highly  gratifying  to  the  company 
and  the  men  as  well  as  the  association,  and  each  month  has  shown 
a  growing  interest  in  the  new  undertaking. 

During  the  summer  the  company  fitted  up  rooms  for  the  men  in 
the  car  house  on  State  Street  This  building  is  of  historic  interest, 
as  it  was  for  many  years  the  headquarters  of  the  Rochester  City 
k  Brighton  Railroad  Company.  It  has  been  entirely  overhauled, 
and  the  part  assigned  the  men  for  their  assembly  rooms  is  fitted 
up  and  furnished  very  comfortably.  An  exterior  view  of  the 
building  it  presented  herewith,  together  with  pictures  of  the  bowl- 


in  marble  and  provided  with  three  hot  and  cold  showers,  and  the 
secretary's  office.  The  bowling  alley  is  one  of  the  most  popular 
features  of  the  establishment,  and  it  is  expected  that  interest  in 
this  sport  will  increase  during  the  winter,  when  match  games  be- 
tween the  crack  rollers  will  be  played.  Already  the  men  have 
shown  marked  appreciation  of  the  efforts  made  by  the  company 
to  provide  a  comfortable  place  and  congenial  recreation  for  them, 
and  this  will  be  more  noticeable,  it  is  believed,  during  the  long 
winter  evenings. 

The  rooms  are  under  the  direct  supervision 
of  a  secretary,  representing  the  Young  Men's 
Christian  Association,  and  he  looks  out  for  the 
details,  thus  relieving  the  management  of  this 
responsibility  and  insuring  proper  attention  to 
these  matters.  William  C.  Montignani,  who 
occupies  this  position,  has  had  considerable  ex- 
perience in  similar  work,  having  been  identified 
with  the  railroad  branch  of  the  Young  Men's 
Christian  Association  at  Montreal.  The  scope 
of  the  work  is  to  be  broadened.  Classes  in  elec- 
tricity arc  to  be  formed,  as  well  as  in  other 
studies  which  the  men  have  expressed  a  desire 
to  take  up.  Entertainments  are  to  be  given 
from  time  to  lime  and  other  forms  of  amuse- 
ment added.  To  do  this  successfully  the  man- 
agement decided  that  a  board  of  managers 
should  be  appointed,  to  consist  of  three  mem- 
bers of  the  board  of  directors  of  the  Young 
Men's  Christian  Association  and  four  em- 
ployers of  the  road.  The  latter  are  selected  by 
the  men  themselves  and  the  three  directors  of 
the  association  by  the  board  of  directors.  This 
action  brings  the  men  in  co-operation  with  the 
city  association  and  gives  them  a  part  in  the 
management  of  the  affairs  of  their  rooms. 

Very  soon  one  afternoon  a  week  will  be  set 
aside  for  the  wives  and  friends  of  the  em- 
ployees, at  which  time  the  ladies  will  make  full 
use  of  the  rooms  Another  idea  suggested  is 
that  of  forming  a  bowling  club  and  playing 
matches  with  other  clubs  in  the  city.  It  is  pro- 
posed to  arrange  for  the  installation  in  the 
rooms  of  a  day  and  all-night  light  lunch  de- 
partment. The  opening  of  a  barber  shop  in  the 
nw>ms  is  another  feature  that  has  been  suggested. 

The  charges  for  all  games  and  amusements  have  been  made  as 
hm  as  possible,  no  profit  being  made  on  anything  in  connection 
with  the  institution,  and  the  receipts  are  all  used  to  support  the 
rooms.  The  company  not  only  donated  the  rooms  and  fitted  them 
up,  but  it  makes  up  the  deficit,  if  there  should  be  any  at  the  end 
of  the  year.  The  secretary's  monthly  reports  show  a  steady  ad- 
vance in  attendance,  and  with  the  coming  of  winter,  it  is  believed, 
there  will  be  even  greater  interest  manifested  among  the  men 
in  the  enterprise. 
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PAPERS  READ  AT  ACCOUNTANTS'  CONVENTION 

Collection  and  Registration  of  Fares 


BY  WILLIAM  C.  SAMPSON. 

el 


Our  company  has  been  in  search  of  a  satisfactory  system  for 
the  collection  and  registration  of  fares  upon  interurban  cars  from 
the  time  we  began  to  operate  lines  requiring  a  variety  of  denomi- 
nations of  cash  fares. 

We  have  passed  through  a  series  of  experiments,  laying  aside 
various  methods  as  a  new  One  presented  itself  which  seemed 

The  first  plan  in  vogue  was  to  collect  by  sections,  requiring  ea<h 
passenger  to  pay  a  5-cent  fare  for  each  section  traveled  over, 
each  fare  being  rung  up  separately.    This  plan  was  used  upon 


I 


SEP  13 
SHP  13 
SEP  13 
SEP  13 


•  7643  8667  2  621  6982  0161  15  90 
I!  7643  8667  2621  0032  0161  1690 
||    7  6  1  8  8  646  2614  6929  0146  1488 

•  7618   8645  2614  6929  0146  1688 

25        12  7  3  6  t 
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EXHIBIT  "A"  (TAKEN  OUT  BY  INSPECTOR  AT  INDIANAPOLIS} 

Union  Traction  Co. 


the  tine  running  from  Anderson  to  Marion,  a  distance  of  34  miles, 
and  the  fare  was  35  cents ;  this  required  each  through  passenger  to 
pay  his  fare  seven  times ;  and  had  the  same  plan  been  used  upon  the 
Muncic-Indianapolis  line,  each  through  passenger  would  have  had 
to  pay  thirteen  times,  This  plan  for  aur  system  proved  imprac- 
ticable and  was  soon  discarded. 

The  next  system  put  into  practice  was  the  torn  ticket,  one 
portion  going  to  the  passenger  and  the  other  to  the  auditor. 
The  form  of  ticket  used  was  one  with  all  stations  printed  across 
the  top  of  the  ticket  and  also  down  the  left-hand  margin,  and  the 
tearing  was  regulated  by  a  metal  square  which  would  leave  the 
amount  paid  by  the  passenger  upon  each  portion  of  the  ticket  in 
the  angle  of  the  square.  This  system  was  operated  without 
registration.  The  tickets  were  consecutively  numbered,  and  con- 
ductors were  required  to  account  for  all  tickets  charged  against 
them.  The  principal  difficulty  with  this  system  was  the  inaccuracy 
ol  the  conductors  in  tearing  the  tickets,  and  in  a  great  many  cases 
it  was  impossible  to  determine  the  correct  amount  to  credit  the 
conductor.  This  system  was  also  very  slow  of  audit,  and  was 
soon  discarded. 

The  next  system  used  was  the  collection  of  the  fare  from  each 
passenger  through  to  his  destination  and  registering  it  upon  a  port- 
able register,  ringing  once  for  each  nickel  collected.  Thii  system 
was  in  use  until  March  I,  of  this  year,  at  which  time  wc  adopted 
the  Ohmer  car  register,  which  registers  six  classes  of  fares.  While 
this  register  does  not  entirely  fill  the  bill,  it  has  come  nearer  giving 
the  desired  result  than  any  other  system  we  have  tried.  As  already 
stated,  this  register  takes  care  of  six  classes  of  fares,  four  of  which 
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we  use  for  5  cents,  10  cents,  15  cents  and  20  cents,  respectively;  the 
Igether  with  the  use  of  a  duplex  cash  fare  receipt,  we  take 
of  all  cash  fares  above  20  cents;  and  the  sixth  for  passes. 
We  are  able  by  this  system  to  arrive  at  the  number  of  passengers 
carried  as  well  as  the  amount  collected. 

The  Ohroer  register  you  no  doubt  have  all  seen  on  exhibition  at 
this  and  previous  conventions,  and  have  had  its  workings  explained 
to  you.  I  will,  therefore,  only  attempt  to  give  you  the  methods  used 
by  the  Union  Traction  Company  of  Indiana  in  accounting  for  the 
fares  collected. 

We  operate  our  interurban  lines  on  the  steam  railroad  system, 
and  give  each  train  a  number,  a  train  being  run  from  one  terminal 
to  another,  and  when  the  car  returns  it  becomes  another  train  taking 
a  different  number.  In  all  we  operate  156  interurban  passenger 
trains  per  day. 

We  have  cashiers  located  at  each  terminal,  who  verify  the  count 
of  the  conductors'  cash,  and  make  up  a  report  of  the  duplex  cash 
fare  receipts  from  each  train,  these  ticket*  being  turned  in  from 
each  train  separately  by  the  conductor  in  small  envelopes  provided 
for  that  purpose. 

The  register  statements  are  also  taken  from  each  train,  but 
are  not  seen  by  the  conductor  or  by  the  cashier,  but  are  forwarded 


1  he  register  statements  representing  the  work  of  this  conductor 
are  marked  Exhibit  "A"  in  the  file  of  forms  submitted  with  this 
article.  The  conductor  upon  his  arrival  at  Indianapolis  places 
in  the  envelope  marked  Exhibit  "B"  the  auditor's  stub  of  all  duplex 
cash  fare  receipts  (a  sample  of  which  is  marked  Exhibit  "C") 
which  have  been  issued  on  that  train  run,  and  which  are  registered 
as  cash  tickets;  also  all  pass  tickets,  which  are  registered  as  tickets. 
This  envelope  he  does  not  deposit  until  he  returns  to  Muncie,  as  this 
is  the  point  where  he  will  finally  turn  in  his  cash  collections  for  his 
day's  work.  This  operation  is  repeated  at  the  end  of  each  train 
run,  and  upon  completion  of  his  day's  work  he  then  turns  in  his 
cash  collections  in  envelope  marked  Exhibit  "D."  This 
is  deported  in  a  safe  at  the  terminal,  and  the  entire  day's  1 
at  that  terminal  are  removed  by  the  local  cashier  on  the  following 
morning. 

The  local  cashier  makes  three  reports  for  the  auditor's  office,  only 
one  of  which  is  complete,  the  other  two  being  completed  and  bal- 
anced in  the  auditor's  office.   They  arc  as  follows: 

1st.  Report  of  Duplex  Tickets  and  Passes.  (Marked  Ex- 
hibit "F-") 

Rr|*irt  of  Daily  Earnings  Interurban  Lints.  (Marked 

Exhibit  "F  ") 
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to  the  auditor's  office  by  the 
the  register. 

In  order  to  illustrate  the  workings  of  our  system  of  collection 
and  reporting  of  fares,  we  will  take  the  work  of  the  conductor  start- 
ing from  Muncie  at  4-15  »-  m-  This  conductor  would  operate 
train  No.  a,  leaving  Muncie  at  4:15  a  m..  arriving  at  Indianapolis 
at  6:40  a.  m. ;  train  No.  7,  leaving  Indianapolis  at  7:15  a  m  .  arriv- 
ing at  Muncie  at  9:50  a.  m.;  train  No.  16.  leaving  Muncie  at  10:15 
and  arriving  at  Indianapolis  at  12:40  p.  m. ;  and  train  No.  23,  leav- 
ing Indianapolis  at  1  :ts  p.  m.,  and  arriving  at  Muncie  at  3:50  p.  m. 
This  completes  his  day's  work.  Before  the  car  is  turned  over  to 
the  conductor  at  Muncie  at  4:tS  »•  nv,  the  inspector  takes  an  im- 
pression of  the  register,  setting  the  dial  on  the  left-hand  side  at  the 
star,  and  immediately  upon  receiving  the  car  the  conductor  also 
takes  an  impression  of  the  register,  setting  the  dial  at  I,  These  two 
impressions  should  be  the  same.  Upon  arrival  at  Indianapolis  the 
conductor  again  takes  an  impression,  using  No  t.  and  the  in- 
spector also  takes  an  impression,  using  the  star.  The  inspector  then 
removes  the  register  statement,  writes  upon  it  the  train  number, 
conductor's  name  and  number,  car  number,  arriving  time  and  date, 
and  keep*  the  statement  in  his  possession  until  the  statements  are 
obtained  from  all  trains  arriving  at  Indianapolis  on  that  day  when 
they  are  forwarded  to  the  auditor  s  office  ut  Anderson  The  inspec- 
tor at  Muncie  does  the  same,  and  thus  you  will  sec  that  the  local 
offices  at  each  end  of  the  division  only  see  one  half  of  the  work  of 
each  conductor,  making  it  impossible  for  the  cashier  or  , 
t .  figure  up  the  amount  registered  for  the  day's  work 


3d    Report  of  Daily  Earnings  City  Lines.    (Marked  Exhibit 

"G") 

The  columns  used  by  the  cashier  and  auditor,  respectively,  are 
marked  upon  the  blanks  submitted.  In  making  up  report  No.  I, 
the  cashier  assembles  all  envelopes  containing  duplex  and  pass 
tickets  turned  in  by  each  conductor  and  in  the  order  of  trains 
operated;  or  in  other  words,  using  the  same  illustration  as  was 
used  in  explaining  the  methods  of  collection,  he  would  arrange  the 
envelopes  from  trains  numbered  2,  7,  16  and  23  ;  first  open  envelope 
from  train  2.  sees  that  numbers  on  the  duplex  tickets  run  con- 
secutively, then  arrange  by  denominations  of  fares,  and  enter  num- 
ber of  each  denomination  upon  the  blank  marked  "E."  carrying  out 
in  the  total  column  the  total  number  of  tickets  from  that  train  and 
calculating  the  total  value  represented  by  the  tickets;  after  this 
Operation  is  performed  for  each  train  this  conductor  has  operated, 
he  then  makes  a  total  of  the  number  and  value  of  duplex  tickets  for 
the  day's  work  of  this  conductor  and  transfers  these  to  the  proper 
column  on  blank  "F."  The  same  is  done  with  the  pass  tickets. 

On  blank  "F"  the  conductors'  names  are  entered  in  the  order  in 
which  they  have  started  from  the  terminal,  and  the  entire  cash 
receipts  'of  each  conductor  counted  and  entered  opposite  his 
name  in  the  proper  column.  There  are  also  columns  provided 
for  city  tickets,  hut  these  are  only  occasionally  used,  as,  with  two 
exceptions,  our  city  tickets  are  not  accepted  o 
In  the  cases  where  our  city  tickets  are  accepted  on  i 
they  are  registered  as  a  5-cent  fare.  When  the 
from  mterurban  lines  arc  obtained,  the  amount  is  transferred  to 
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"G."  and  added  lo  the  receipts  from  city  lines,  which 
gives  the  amount  to  be  deposited  in  bank  for  ihe  day's  bttlineu 
from  that  office.    This  deposit  i-  made  by  the  local  cashier  and  a 


duplicate  deposit  ticket  signed  by  an  officer  of  the  bank  forwarded 
with  the  reports  to  the  auditor's  office. 
As  before  stated,  the  register  statements  are  forwarded  by 
the  inspectors  direct  to  the  audiior's  office,  and 
while  the  cashier*  are  counting  the  money  and. 
making  up  as  much  of  the  daily  reports  as  can 
he  done  h_v  them,  a  clerk  in  the  auditor's  office  is 
Calculating  the  value  of  the  day's  collections 
from  these  register  statements,  and  when  the 
reports  arrive  from  the  local  cashiers,  this  clerk 
takes  thrm  anil  enters  the  registered  value  and 
records  the  amount  over  a  short.  He  also  veri- 
fies the  calculations  of  the  local  cashier  and  certi- 
fies to  the  correctness  of  the  deposit  tickets. 

When  the  reports  arc  all  completed  and 
cheeked,  this  clerk  makes  a  report  10  the  pas- 
senger department  on  blank  marked  Exhibit 
"H"  of  the  differences  in  conductors'  reports. 

The  reports  are  then  turned  over  to  another 
clerk,  who  makes  up  the  permanent  record  in  a 
book  (a  sample  sheet  of  which  is  marked  Ex- 
hibit "I")  and  renders  a  report  to  the  general 
manager  on  blank  marked  Exhibit  "J"  and  to 
tin  directors  n  blnnlc  m;irk< ■■!  Exhibit  '"K  "  l'He 
daily  earnings  from  each  line  arc  kept  tabulated 
in  books  prepared  for  that  purpose,  so  that  at  the 
end  of  the  month  such' portions  of  the  totals  as 
go  to  make  up  the  monthly  report  are  ready  for 
use. 

In  addition  to  the  records  mentioned,  an  ac- 
count is  kept  with  each  train  on  blank  marked 
Exhibit  L  "  This  is  made  up  from  the  register 
statements,  and  the  reports  of  duplex  and  pass 
tickets  as  given  on  blank  "E,"  which  record  also 
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contains  the  number  of  passengers  carried  on  intcrurban  lines. 

The  system  explained  up  to  this  point  has  been  treated  as  it 
pertains  to  intcrurban  lines,  with  only  occasional  reference  to 
city  lines. 

The  city  cars  of  this  company  have  also  been  equipped  with 
the  Ohmer  register  and  arranged  for  the  registrations  of  six 
classes  of  fares,  to  wit:  5-ccnt,  4  1-6  ticket,  hall-fare  ticket,  passes, 
employees  and  transfers.  As  is  the  case  with  intcrurban  cars,  an 
impression  of  the  register  is  taken  by  the  inspector  before  turning 
the  car  over  to  the  conductor,  who  also  takes  his  impression  when 
he  takes  the  car.  The  regi*ier  then  compile*  without  an  additional 
impression  being  taken  until  the  conductor  in  cliarge  is  relieved.  :it 
which  time  he  takes  an  impression,  and  the  conductor  relieving 
him  also  takes  an  impression,  using  a  different  number,  and  so  on 
until  the  car  is  turned  into  the  barn,  when  the  final  impression  is 
taken  by  the  inspector  in  charge,  and  the  entire  sheet  with  all 
impressions  for  the  day's  work  of  that  car  is  removed  by  the  in- 
spector and  forwarded  to  the  auditor's  office. 

The  conductor*  on  city  lines  make  up  their  reports  once  each 
day,  immediately  upon  finishing  their  day's  work  and  deposit 
same  in  a  safe  at  the  company's  office.  The  report  required  to  be 
filled  out  is  printed  on  the  back  of  the  envelope  in  which  liny 
deposit  their  collections  (a  sample  of  which  is  marked  Exhibit 
"D").  This  is  the  only  report  required  from  them,  the  register 
does  the  rest. 

The  method  of  handling  the  receipts  and  reports  from  city  lu  es 
by  the  cashier  and  auditor  is  practically  the  same  as  that  of 
handling  the  interurban  business,  and  1  think  they  will  be  made 
entirely  clear  by  an  examination  of  the  blanks  used  for  that 
purpose. 

1  have  omitted  up  to  this  time  any  reference  to  the  collection 
and  reporting  for  such  package  and  baggage  business  as  is  handled 
or.  our  passenger  cars.  This  branch  of  the  bu*me*s  is  taken  care 
of  by  the  conductor  in  charge  of  the  car,  except  at  such  prominent 
point*  at  which  the  company  has  an  agint. 

Wc  use  for  this  business  a  triplicate  cheek  pruned  upon  an 
ordinary'  shipping  tag  (a  sample  of  which  is  marked  Exhibit 
"M")  one  portion  being  attached  to  the  trunk  or  parcel,  the 
duplicate  given  to  the  passenger,  and  the  triplicate  turned  in  to  the 
cashier  with  the  money.  There  is  no  registration  made  fur  these 
checks,  a*  we  do  not  wish  to  confuse  them  with  our  passenger 
business. 

These  checks  are  issued  by  the  passenger  department  and 
charged  to  the  local  superintendent  at  each  station  by  consecu- 
tive numbers,  who  again  charges  them  to  the  various  conductors 
by  consecutive  number,  and  the  auditing  department  checks  up 
the  use  of  the  checks— all  three  portions  being  relumed  through 
various  channel*. 

In  concluding.  I  wish  to  say  that  the  systems  used  by  our  com- 
pany have  been  developed  to  meet  the  necessities  of  our  lo.-al 
conditions,  and  the  results  obtained  are  reasonable  satisfactory. 

.  *»»  

Report  of  the  Committee  on  Standard  Blanks  and 
Accounting  lor  Material  and  Supplies 

At  the  New  York  meeting  of  this  association,  held  Oct.  9  to  11. 
1901,  it  was  voted  that  the  committee  which  had  presented  a  re- 
port on  the  above  subject  be  continued  until  this  meeting,  when 
they  should  again  report  and  together  with  their  report  present  the 
forms  intended  lor  use. 

The  committee  commenced  its  labor  by  hav  ing  sent  to  each  of 
the  members  a  circular  asking  an  expression  of  opinion  on  the 
several  division*  of  last  year's  report,  with  the  idea  of  lettiiiK  the 
members  say  what  they  wanted  and  preparing  a  report  which 
should  be  acceptable  to  the  majority.  Hour  members  were  kind 
enough  to  favor  us  with  their  ideas,  and  we,  in  preparing  this 
report,  have  tried  to  comply  with  their  wishes,  that  the  system 
should  be  less  complex  than  the  one  presented  last  year.  From 
the  discussion  at  the  New  York  conv<ntion,  and  irom  what  we 
have  learned  since,  we  are  of  the  opinion  that  most  of  the  larger 
roads  have  in  operation  systems  with  which  they  are  perfectly 
satisfied,  and  that  they  would  not  adopt  any  other  system  even 
though  it  should  have  the  approval  of  our  association,  but  that 
some  of  the  smaller  roads  arc  not  so  well  provided.  In  preparing 
this  report,  therefore,  we  have  tried  to  obtain  a  good  accounting 
with  the  minimum  of  labor.  With  this  end  in  view  we  recommend 
that  practically  all  the  clerical  work,  so  far  as  pricing  and  charging 
out  are  concerned,  be  done  in  the  accounting  department,  letting 
the  storekeeper  deal  with  quantities  in  and  out  only. 

We  will  divide  the  report  under  the  same  general  heads  as  last 
year,  vir.: 

A.  PURCHASE 

B.  RECEIPT. 
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C  DISBURSEMENT. 
D.  ACCOUNTING, 
which  we  will  sub-divide  as  follows: 

A. 

PURCHASE 

(l)    Requisition  for  Purchase. 

The  first  requirement  is  a  proper  requisition  for  the  purchase  of 
material  and  supplies  ior  stock  or  for  immediate  use.  It  should 
be  made  in  duplicate,  the  original  for  the  purchasing  department, 
the  duplicate  to  be  retained  by  the  department  making  the 
requisition.  It  should  state  for  what  purpose  the  material  is 
needed,  that  is,  whether  for  stock  or  ior  some  specific  work.  If 
ior  stock,  should  state  the  quantity  on  hand  as  well  as  quantity 
needed  and  a  description  of  the  material  required.  The  original 
should  be  sent  direct  to  the  properly  authorited  official,  who 
should  make  such  correction*  as  to  quantity  to  be  ordered,  as  he 
desires,  and  after  approval,  send  to  the  purchasing  agent. 
1  Form  I.) 

I  J)  Order  irom  Purchasing  Department  and  Assignment  of  Lot 
Numbers  by  Accounting  Department.  (See  Form  a.) 
This  should  be  made  in  triplicate,  but  the  original  only  is  re- 
produced. The  duplicate  instead  of  having  the  receipt  attached 
should  have  a  column  at  the  side  in  which  the  accountant  can 
enter  the  lot  numbers.  The  original  for  the  party  or  company's 
shop  irom  whom  the  goods  are  ordered,  the  duplicate  for  party 
to  whom  goods  arc  to  be  consigned,  and  the  triplicate  to  be  re- 
tained in  the  purchasing,  department.  These  orders  should  be 
consecutively  numbered,  should  bear  the  requisition  number  and 
contain  full  shipping  directions.  The  original  should  also  show 
the  conditions  of  purchase,  which  can  be  made  to  fit  the  specific 
requirements  01  each  company  and  'hould  be  signed  in  the  name 
of  the  company  by  a  properly  authorized  person.  When  the  pur- 
chasing agent  has  drawn  the  order  he  should  send  the  duplicatt* 
10  the  accountant,  who  will  enter  same  on  his  lot  number  record 
(  Form  j),  enter  the  proper  numbers  in  spaces  provided  for  same 
on  th(  duplicate,  fill  out  as  far  as  number  and  description  of 
material  arc  concerned,  the  cards  (  Forms  4  and  5)  and  the  sheet 
(Form  61.  He  should  then  forward  the  duplicate  and  Forms  4 
and  5  to  the  department  for  whom  goods  were  ordered,  retaining 
Form  6  in  his  own  department  If  the  order  is  on  the  company's 
■hop,  the  original  should  also  be  sent  to  the  accountant,  who 
should  enter  the  number  assigned  same  on  it.  to  enable  the  shop 
department  to  make  its  charges  against  this  number  All  labor 
and  material  used  by  the  shop  in  filling  these  orders  should  be 
charged  to  some  designated  account  and  a  report  made  of  same 
on  Form  7.  when  work  is  completed,  to  the  accountant,  who 
should  extend  prices  of  material  and  make  a  total  of  the  cost  and 
advise  the  purchasing  agent,  at  the  same  time  crediting  the  ac- 
count which  had  been  charged  temporarily  with  the  labor  and 
debiting  stores  account  or  the  proper  expense  account  if  mode  for 
immediate  list  The  purchasing  agent  should  advise  the  account- 
ant of  all  payments  to  be  made  by  the  company  that  should  be 
deducted  from  the  face  of  the  bill  as  well  as  those  payments  which 
add  to  the  cost. 

(.<>     Record  of  Bills  Approved  by  Purchasing  Department. 
(Form  f»  1 

This  department  should  be  required  to  keep  a  record  of  all 
bills  approved  by  it.  It  should  be  in  such  form  that  a  total  of  all 
bills  approved  will  be  shown,  and  can  be  made  in  sheets  so  that 
one  can  be  sent  to  the  accountant  and  a  copy  kept,  or  in  book 
form,  which  can  be  sent  to  the  accountant  as  soon  as  the  entries 
for  the  month  are  closed  The  accounting  department  should 
check  the  charges  to  material  and  supplies  on  the  voucher  record 
bv  this  record. 

B 

RECEIPTS 

i  l  l    Recording  and  Reporting, 

Upon  receipt  of  a  consignment  of  material  at  stores,  the  re- 
ceiving clerk  should  cheek  same  by  the  duplicate  order  (Form  2). 
When  goods  are  received  at  a  branch  store  room  where  it  is  not 
convenient  to  have  these  on  file,  the  person  in  charge  should  be 
provided  with  suitable  blanks  on  which  to  enter  the  materials  re- 
ceived and  report  to  the  storekeeper  Consignors  should,  so  far 
as  possible,  be  required  to  make  a  bill  for  each  order  and  send 
tame  to  the  purchasing  department  as  soon  as  filled.  If.  how- 
ever, a  part  nf  the  order  remains  unfilled  at  the  end  of  the  month, 
a  bill  should  be  sent  for  such  material  as  they  have  delivered,  in 
order  that  the  accountant  may  have  the  necessary  data  to  com- 
plete his  record.  The  storekeeper  should  make  a  report  each  day 
to  the  accountant  on  Form  o.  sending  the  original  and  retaining 
the  duplicate  a*  his  record  of  material  received  Upon  receipt  of 
the  bills  by  the  purchasing  department  they  shuii.d  be  checked  by 
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the  order  ami  certified  as  to  the  correctness  of  prices  and  terms. 
They  should  then  be  entered  on  his  record  vKorm  8),  giving  them 
the  first  open  bill  number,  which  number  should  then  be  placed 
on  the  bills  to  thereafter  identify  them.  They  should  then  be  sent 
to  the  accountant  who  will  check  them  by  the  storekeeper's  daily 
report  of  material  received  and  note  on  bills  that  goods  have  been 
received.  He  should  then  fill  in  the  balance  of  data  on  Form  b 
and,  if  correct  in  all  particulars,  put  the  bill  in  line  for  voucher. 
A  rubber  stamp  containing  information  as  shown  on  Form  to, 
may  be  applied  in  the  purchasing  department  t  >  facilitate  matters. 
By  the  adoption  oi  the  above  plan  all  confidential  prices  arc  con- 
fined to  departments  of  the  purchasing  agent  and  accountant. 
This  plan,  too,  does  away  with  the  delay  modem  to  the  sending  oi 
bills  to  various  departments  for  their  approval  It  will  perhaps 
be  held  by  some  that  general  managers  will  object  to  approval  of 
vouchers  for  these  bills  if  they  do  not  find  thereon  a  prior  approval 
by  the  head  of  the  department  ordering  the  same,  but  the  stamp 
notation  on  the  bill  showing  that  the  goods  have  been  received, 
giving  reference  to  the  advice  of  same,  we  think  will  obviate  this 
difficulty. 

(2)  Stock  Ledger. 

We  believe  that  the  use  of  Forms  5  and  6  will  entirely  obviate 
the  necessity  of  keeping  a  regular  stock  ledger.  It  is  intended  that 
these  cards  shall  be  indexed  after  the  following  plan: 

Lamps,  incandescent,  lot  numbers  id  and  364.  This  would  indi- 
cate that  two  consignments  of  incandescent  lamps  had  been  re- 
ceived and  designated  by  lot  numbers  ^1  and  364.  A  reference 
to  the  cards  or  sheets  arranged  numerically,  would  show  the 
quantity  still  remaining  on  fhcM  numbers  As  soon  as  all  of  lot 
number  a6  were  used  up.  this  number  could  be  checked,  which 
would  indicate  that  the  only  incandescent  lamps  on  hand  were 
those  under  lot  number  364  A  reference  to  the  card  at  any  date 
would  show  the  storekeeper,  by  referring  to  his  Form  5.  and  the 
accounting  department  by  referring  to  Foim  6.  the  quantity  on 
hand. 

(3)  Handling  of  Second-hand  Material  ami  Scrap 

The  plan  outlined  in  our  report  of  last  year  sc< niecl  to  meet  the 
approval  of  the  members  at  New  York  and  is  therefore  repeated 
in  thin  report  as  follows: 

If  this  class  of  material  is  entered  on  the  stock  hooks  at  a 
value  when  it  is  stored  for  future  use  or  sale,  it  then  comes  under 
the  care  of  the  storekeeper,  and  more  importance  will  attach  to  it 
than  if  it  were  simply  dealt  with  when  sold  Another  advantage 
to  be  gained  by  this  plan  is  that  the  expense  or  other  accounts 
to  be  credited  with  scrap,  will  receive  the  credit  at  the  same  time 
they  receive  a  charge  for  the  material  which  replaces  the  scrap. 
Any  discrepancy  which  may  occur  between  the  puce  obtained  for 
the  scrap  and  the  value  placed  upon  it.  would  have  to  be  adjusted 
proportionately  between  the  accounts  credited.  When  obsolete 
material  is  scrapped,  stock  material  account  should  be  credited 
with  the  scrap  value  and  the  difference  charged  to  proper  ex- 
pense account  or  to  a  depreciation  account,  if  one  has  been  pro- 
vided, or  to  profit  and  loss  direct.  See  paragraph  B.  under  "Mani- 
festing," for  forms  to  be  used. 

C 

DISBURSEMENT 
(1)   DISTRIBUTION  AND  CHARGE  OF  MATERIAL 

(s)    Regular  Requisition. 

Regular  requisitions  should  cover  the  needs  of  a  department  for 
a  specified  period,  being  made  but  once  a  month  if  practicable. 
They  should  be  drawn  in  duplicate,  the  original  to  be  submitted  to 
the  general  manager  or  some  other  official  of  equal  authority,  for 
approval  before  being  filled,  and  the  duplicate  to  be  retained  by 
the  person  drawing  the  requisition.  They  should  be  numbered 
consecutively.  (See  Forms  II.  A  and  B.) 
(b)    Emergency  Requisition. 

The  emergency  requisition  is  designed  to  provide  for  material' 
for  emergency  use.  which  could  not  be  anticipated  or  covered  by 
the  regular  requisition,  and  should  be  honored  by  the  storekeeper 
without  the  same  approval  as  surrounds  the  regular  requisition, 
with  the  understanding,  however,  that  a  regular  requisition  will  be 
drawn  later,  covering  such  emergency  requisition  honored.  They 
should  be  drawn  in  duplicate,  the  original  to  go  to  the  storekeeper, 
and  the  duplicate  to  be  retained  by  the  person  drawing  the 
requisition.  They  should  be  numbered  consecutively. 
(t)    Request  for  Material  and  Supplies. 

This  form  provides  for  the  drawing  of  material  by  employees 
of  the  shop,  track,  electrical  or  other  departments,  after  the  re- 
quest has  been  signed  by  the  foreman  in  charge  of  the  employee, 
and  the  goods  should  be  delivered  to  the  employee  upon  presenta- 
tion of  the  request.  The  request  is  honored  by  the  storekeeper 
with  the  understanding  that  the  bead  of  the  department  making 


time  will  sign  a  manifest  fur  the  material  so  delivered,  or  requisi- 
tion the  request  later,  if  so  desired  by  the  storekeeper.  This  form 
is  put  up  in  blocks,  is  drawn  only  in  original,  not  numbered,  and 
operates  as  a  sight  draft  on  the  storekeeper. 

(Notts. — No  blanks  are  provided  for  the  emergency  requisition 
or  request  ticket,  but  forms  in  use  on  several  roads  will  be  found 
among  the  forms  filed  with  the  secretary).  » 

(i)  MANIFESTING 

(a)  A  regular  manifest  (Form  13)  should  accompany  each 
shipment  of  stock  from  the  storerooms.  This  should  be  in  tripli- 
cate, the  original  and  duplicate  going  with  goods,  the  original  to 
be  receipted  and  returned  to  storekeeper,  the  duplicate  to  be  re- 
tained by  person  receiving  the  goods,  and  the  triplicate  to  remain 
in  storekeeper's  book.  It  has  been  suggested  thai  the  labor  and 
cN(K-nsc  of  manifesting  can  be  avoided  by  having  the  requisition 
(Form  it)  made  with  a  receipt  attached  and  sending  same  back 
with  the  goods.  When  receipted  they  would  be  returned  to  the 
storekeeper  who  would  in  turn  send  them  to  the  accountant.  This 
plan  would  obviate  checking  the  manifests,  all  entries  being  made 
from  the  original  requisition,  which  has  been  duly  approved- 
Consideration  of  both  plans  by  the  members  is  desired. 

(6)  A  blank  to  be  used  ior  one  or  all  of  the  following  purposes 
(Form  13): 

To  transfer  material  from  one  storeroom  or  department  to, 
another. 

Second-hand  material  transferred  to  storehouse. 
Scr;ip  material  transferred  to  storehouse. 

Material  transferred  from  storage  yards  to  the  place  where  it  is 

to  be  used 

This  form  should  be  in  triplicate  The  original  to  go  with  the 
goods  and  be  receipted  and  returned  to  sender,  the  duplicate  to  he 
sent  to  accountant,  to  be  given  a  lot  number  and  entered  on  his 
record  and  then  suit  to  the  department  (if  a  store  room)  to  which 
same  were  sent,  with  the  necessary  cards. 

(r)  A  blank  that  may  be  called  "suspense."  Being  a  manifest 
designed  to  cover  the  issuance  of  material  which  cannot  be  in- 
telligently charged  out  when  issued,  for  instance,  the  delivery  by 
the  store  room  of  material  for  line  repairs  which  is  to  be  used  on 
emergency  or  tower  wagons.  This  should  be  made  out  by  the 
heads  of  departments  and  consecutively  numbered  and  be  in 
duplicate,  the  original  to  be  retained  by  person  responsible  for  the 
material  issued  upon  it.  until  every  article  is  accounted  for  on  a 
place  provided  on  the  blank,  and  the  duplicate  to  be  retained  by 
the  person  sending  out  the  material.  All  material  which  has  been 
issued  upon  this  manifest  which  is  unused  on  the  last  day  of  the 
month,  must  be  returned  to  the  storekeeper  for  inspection;  the 
storekeeper  will  receipt  for  it  and  remanifest  it  The  person  to 
whom  the  material  is  issued  shall  report  upon  this  blank  the  use 
to  which  the  material  was  put,  giving  all  particulars  regarding 
same.  No  sample  form  has  been  provided,  but  may  be  seen 
among  forms  on  file. 

REPORTING 

No  reports,  other  than  the  daily  reports  of  material  received 
and  sent  out  or  the  receipted  requisition  for  same,  will  be  re- 
quired from  the  storekeepers.  They  should  be  required,  how- 
ever, to  send  in  the  receipted  manifests  covering  all  shipments, 
si  nt  out  to  enable  the  accountant  to  check  their  work. 

ACCOUNTING 

Suitable  blanks  or  books  will  be  required  on  which  to  enter 
the  daily  reports  received  from  the  storekeepers  and  distribute 
same  among  the  various  expense  accounts,  but  as  these  forms 
must  of  necessity  be  of  large  size  and  would  vary  considerably  to 
cover  the  special  accounts  each  road  has.  the  committee  has  not 
felt  warranted  in  going  to  the  expense  of  getting  them  out  and 
having  them  reproduced. 

In  transmitting  this  report  the  committee  desires  to  thank 
those  members  who  have  aided  them  by  their  suggestions,  and 
also  the  Library  Bureau,  who  kindly  offered  their  assistance  in 
getting  out  such  of  the  forms  as  their  system  would  apply  to  and 
did  prepare  Form  5  for  us. 

We  trust  the  members  will  come  to  the  Detroit  convention* 
prepared  to  thoroughly  discuss  this  report  so  that  some  con- 
clusion may  be  reached  at  this  meeting. 

Respectfully  submitted. 

F.  E.  Smith,  Chairman, 
Auditor  Chicago  Union  Traction  Company.  Chicago.  Ilf 
C.  L.  S  Tingle y, 
Secretary  American  Railways  Company.  Philadelphia,  Pa. 

Frank  R  Kinky. 
Auditor  St.  Louis  Transit  Company.  S«   I.ouis,  Mo. 
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The  Stationery  Store  Room 

BY  J.  K.  SHURTZ, 

u»»,  lilccu.c  It  Traction  Company,  taroden.  N.  J. 


In'presenting  a  paper  on  The  Stationery  Store  Room"  I 
first  endeavor  to  give  you  an  idea  as  to  the  origin  of  our  stationery 
supplies,  which  grew  lo  such  proportion  that  it  became  absolutely 
necessary'  to  establish  a  suitable  "stationery  store  room."  Three 
years  ago  our  company  consisted  of  two  departments — a  gas 
and  an  electric  light  plant,  operating  in  one  city;  since  that 
we  have  taken  in  and  now  operate,  under  one  company,  nine  gas 
works,  eight  clfXtrk  light  plants  and  a  railway  of  24  miles.  In 
carrying  out  the  consolidation  of  these  properties  1  found  that 
each  had  been  run  in  a  very  conservative  way,  receiving,  smilingly, 
whatever  business  came,  without  any  effort  and  with  practically  no 
care  on  their  part ;  a  total  absence  of  any  system  of  accounting  from 
which  monthly  reports  or  details  could  be  gathered;  where  our 
policy  is  to  get  all  that  conns  our  way,  reach  out  for  more,  and 
make  a  big  effort  to  get  it.  Such  little  stationery  as  they  had  was 
extremely  varied,  and  was  used  in  many  different  ways,  frequently 
the  most  handy;  on  this  account  it  became  necessary  to  look  for  a 
great  deal  of  information  from  such  clerks  as  we  fell  heir  to  from 
the  generosity  of  the  previous  owners,  as  well  as  making  a  personal 
*tndy  of  a  great  number  of  various  blanks  and  forms,  which  I  had 
gathered  from  a  few  of  my  progressive  friends,  who  had  been  there 
bciore,  these,  together  with  such  original  forms  as  our  experience 
had  prompted  us  to  use,  adding  here  and  there  a  new  idea,  served 
as  a  basis  of  operation.  In  the  preparation  of  these  blanks  my  time 
was  of  necessity  limited.  It  generally  happened  that  I  would  receive 
notice  of  a  plant  having  Lcen  purchased  one  day  and  that  we  were 
to  take  it  over  and  operate  it  the  next.  Then  my  troubles  would 
begin,  endeavoring  to  convince  the  newly  acquired  old  clerks  (my 
heirlooms)  that  they  could  do  their  work  differently,  and  that  there 
were  new  methods  in  operating  corporation*  as  well  as  other  things. 

"Things"  I  have  run  up  against  in  the  operation  of  our  various 
departments  arc  numberless  as  well  as  varied:  Harvesting  ice,  sell- 
ing electric  fans,  connecting  gas  stoves,  with  which  to  roast  and 
cook  and  at  the  same  time  keep  peace  in  the  household ;  endeavoring 
to  sec  the  man  who  had  fallen  off  a  car  before  he  found  his  doctor 
(lawyer)  to  tell  him  how  badly  he  was  hurt :  issuing  an  attachment 
on  the  menagerie  at  the  last  circus  for  current  consumed  in  their 
endeavor  to  leave  the  city  before  banking  hours  ;  testing  typewriters, 
who  "don't  have  to  work,  but  will  if  they  like  w  " 

You  can  readily  see  that  to  carry  out  the  detail  of  such  a  busi- 
ness and  the  recording  of  it  that  we  have  a  thousand  and  one  differ- 
ent blanks,  but  as  the  fad  is  "to  combine,"  and  we  work  on  the 
nity  of  interest  plan,  I  have  eliminated  a  great  number  of 
ind  substituted  ones  giving  as  much  detail,  at  the  same  time 
:  as  many  departments  as  practicable.  We  have  established 
a  standard  sire  for  a  great  number  of  blanks,  which  is  a  great 
advantage  in  filing.  It  quite  often  happened  that  we  would  have  a 
number  of  forms,  measuring  about  the  same  size,  as.  for  instance, 
blanks  between  8  ins.  and  9  ins  ,  and  11  ins.  and  12  ins. ;  these  forms 
can  be  readily  changed,  as  follows:  First,  by  ascertaining  the  size 
sheets  that  would  cut  to  the  best  advantage  from  paper  stock,  find- 
ing it  very  easy  to  cut  off  a  quarter  or  half  inch,  or  if  needs  be  add 
the  same.  I  also  found  it  an  advantage  to  u;e  as  many  different 
light  colors  in  paper  as  possible  When  one  order  called  for  the 
iwrformance  of  one  kind  of  work  I  used  a  paper  with  as  great  a 
distinction  in  color  for  the  order  blank,  reversing  the  work. 

I  have  also  found  it  a  great  advantage  in  paying  particular  at- 
tention to  having  duplicated  orders  of  stationery,  mt  the  exact 
size  of  the  previous  lot.  as  a  tendency  of  all  printers  is  lo  add  some- 
thing or  make  the  forms  a  little  different  in  size  or  printing.  On 
account  of  our  business  Ik-iiik  extended  over  some  so  square  miles 
territory,  containing  some  twenty -five  different  cities  and  towns, 
you  can  imagine  the  quantity  of  printer's  ink  we  have  thrown  at  us 
from  all  quarters  of  that  territory :  but,  in  order  to  collect  ac- 
counts in  some  instances,  and.  in  othc-  cases,  to  stand  well  in  the 
editor's  eyes,  wc  have  not  been  able  to  concentrate  our  purchases 
and  obtain  at  ali  times  good  work  f<-r  the  bevt  prices;  being  neces- 
sary for  these  reasons  and  others  well  understood,  to  distribute 
our  work  a  great  deal,  this  in  time  can  and  should  be  corrected, 
the  business  going  strictly  to  the 
<  Mir  store  room  is  ritinl  up  wit 
entire  walls  of  the  room,  and  ab< 
to  store  most  of  the  blanks  in  a 
factory  to  have  the  blanks  tied  up  by  the  printers  in  as  small  pack- 
ages as  practicable,  and  so  delivered;  this  relieves  11*  of  the  an- 
noyance of  opening  packages  in  the  store  room  unnecessarily, 
which  soil  very  readily,  even  with  the  best  of  care  In  addition  to 
the  shelving  we  had  to  provide  a  cabinet  of  tor.  drawers  running 


st  reputable  bidder. 
I»es  iM  ins  deep  around  the 
nut  14  ins  apart.    This  allows  us 
cry  nice  fashion    It  is  very  satis- 


from  1  to  8  ins.  in  depth,  to  take  care  of  small  blanks, 
pens,  erasers,  etc.,  a  most  convenient  contrivance. 

Once  the  orders  are  issued  for  the  stock  of  "the  stationery  store 
room,"  goods  delivered  and  placed  upon  the  shelves  and  in  the 
drawers,  as  described,  the  issuing  o(  it  is  readily  controlled,  to 
distributing  stationery  to  the  several  departments,  we  make  the 
allotments  cover  a  certain  period,  guided  by  the  wants  of  each, 
so  that  they  will  run  out  at  about  the  same  time;  it  is  not  well  to 
issue  large  quantities,  as  it  tends  to  make  the  clerks  wasteful  and 


In  charging  up  the  expense  of  books,  blanks,  etc..  we  < 
stationery  first  to  the  store  room  account,  under  which  we  have 
separate  columns  for  each  department,  charging  to  management 
the  general  books,  reports  covering  all  departments,  and  blanks  in 
connection  with  the  work  oi  the  railway,  to  their  expense  ac- 
counts; to  the  gas  department,  the  ledgers  which  extend  over  a 
period  of  twelve  months,  and  all  blanks  pertaining  to  that  line  of 
our  business,  and  so  on,  through  all  departments. 

Wc  are  using  a  number  of  loose  leaf  filing  cases,  similar  to  a 
ledger;  a  style  manufactured  by  a  firm  in  Holyoke,  Mass.,  and  find 
it  very  convenient  to  use  the  same  style  in  a  number  of  depart- 
ments, and  in  as  many  different  ways,  one  in  particular  being  a 
file  9  ins.  x  9  ins  ,  which  permits  using  the  same  kind  of  paper  for 
duplicate  and  triplicate  orders,  together  with  copies  of  cor- 
respondence and  numerous  other  items. 
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Committee  on  a  Standard  Form  ot 
for  Electric  Railways 


Report 


BY  W.  F.  HAM.  Chairman. 
Washington    Railway   a  Electric   Company;    E.  M 
Cashier    Hartford    Street    Railway    Company;    C.    N.  DuSy. 
Secretary  Chicago  City  Railway  Company,  Chicago,  I1L 


To  understand  correctly  the  objects  sought  to  be  accomplished 
by  this  committee,  it  is  necessary  to  review  briefly  the  circumstances 
leading  to  its  appointment.  As  stated  in  the  constitution  of  this  as- 
sociation one  of  its  objects  is  to  promote  the  adoption  of  a  uniform 
system  of  accounts.  At  its  first  meeting  held  in  Cleveland,  Ohio, 
March,  1807.  a  committee  was  appointed  to  submit  a  report  on  a 
standard  system  of  street  railway  accounting.  With  the  work  of 
that  committee,  known  as  the  standardization  committee,  you  are  all 
familiar,  and  it  is  only  necessary  to  say  that  the  1 
ported  by  them  were  adopted  by  this  association  as  1 
.-■re  now  in  general  use  throughout  the  country. 

We  should,  however,  speak  more  particularly  of  the  relations  ex- 
isting between  this  association  and  the  National  Association  of  Rail- 
road Commissioners  The  standardization  committee  had  two 
objects: 

First.  To  devise  a  standard  system  of  street  railway  accounting, 
covering  the  classification  of  construction  and  equipment  accounts, 
classification  of  operating  expense  accounts  and  forms  of  monthly 
and  annual  reports;  and 

Second.  To  promote  in  every  way  possible  the  adoption  and 
use  of  the  above  classification  and  forms. 

From  the  first  they  realized  the  desirability  of  working  in  har- 
mony with  such  public  officials  as  exercise  supervision  over  the 
accounts  of  street  railways,  with  a  view  to  having  the  classifications 
of  this  association  approved  by  them  and  used  in  the  reports  of 
street  railway  companies. 

Learning  that  the  National  Convention  of  Railroad  Comrnmis- 
-i.  .ncrs  had  appointed  a  committee  to  prepare  a  standard  system  of 
street  railway  accounts,  the  standardization  committee  put  itself  in 
touch  with  them,  and  after  several  conferences,  the  system  prepared 
by  the  standardization  committee  and  adopted  by  this  association 
v. as  approved  and  recommended  for  use  by  the  National  Convention 
of  Railroad  Commissioners  held  .it  Denver,  Col ,  August,  l8o« 

You  will  understand  that  this  approval  by  the  National  Conven- 
tion of  Railroad  Commissioners  did  not  necessarily  mean  its  adop- 
tion and  o*c  in  any  individual  State  To  accomplish  this  result 
required  action  by  the  several  State  boards  of  railway  commis- 
sioners, t'p  to  the  present,  the  only  States  that  prescribe  our  sys- 
tem are  New  York  and  Connecticut,  so  that  much  remains  to  be 
done  by  this  association  and  its  standardization  committee  to  bring 
into  line  the  other  States  that  exercise  supervision  over  the  accounts 
of  street  railway  companies. 

Our  position,  however,  was  much  strengthened  by  the  action  of 
the  Denver  convention  and  we  were  invited  to  send  representative* 
to  the  Convention  of  Railroad  Commissioner*  held  in  Milwaukee  in 
May,  I90O,  and  again  to  their  convention  held  in  San  Francisco  in 
Jime,  loot.  .V.  the  latter  convention,  a  constitution  was  adopted 
.f  which  it  wa<  provided  that  the  Street  Railway  Accountants' 
riation  should  Ik-  made  in  honorary  member  of  their  associa- 


Digitized  by  Google 


October  25,  i$*a.] 


STREET  RAILWAY  JOURNAL. 


tion  and  should  be  represented  at  each  convention  by  three  dele- 
ft the  San  Francisco  convention,  the  following  resolution  was 
adopted : 

"Resolved,  That  a  special  committee  of  three  be  appointed  by  the 
chair  to  prepare  a  form  for  reports  of  electric  railroad  and  that 
said  committee  be  authorized  to  act  in  co-operation  with  a  simi- 
lar committee  to  be  appointed  by  the  president  of  the  Street  Rail- 
way Accountants'  Association  of  America,  and  to  invite  the 
assistance  of  any  person  possessing  expert  knowledge  of  the  sub- 
ject, and  that  they  make  report  of  the  result  of  their  proceeding* 
to  the  next  annual  convention  of  this  body." 

In  accordance  with  the  resolution  a  committee  was  appointed 
consisting  of  Hon.  Lavant  M  Read,  of  Vermont ;  Hon.  George  W. 
Bishop,  of  Massachusetts,  and  Hon.  Ashley  W.  Cole,  of  New  York 
The  president  of  this  association  was  informed  of  lite  appointment 
o:  Ihe  committee  and  was  asked  to  appoint  a  committee  to  confer 
with  them  in  the  preparation  of  a  report.  Our  committee  met  a 
majority  of  the  committee  oi  Ihe  Association  »i  Railroad  Commis- 
sioners in  New  York  in  January.  1902,  but  owing  to  the  severe 
illness  of  Judge  Read,  the  chairman  of  their  committee,  and  the 
short  time  intervening  before  the  next  convention  l<.  be  held  in 
Charleston,  S.  C,  in  February,  their  committee  decided  to  allow 
the  matter  to  go  over  for  another  year. 

Since  the  Charleston  convention,  the  president  of  the  National 
Association  of  Railroad  Commissioners,  Hon.  Benjamin  F.  Chad- 
bourne,  of  Maine,  communicated  with  the  president  of  litis,  associa- 
tion, suggesting  that  our  committee  submit  a  report  to  our  associa- 
tion at  the  present  convention,  and  that  this  report  be  the  subject 
of  conference  between  their  committee  and  our  committee,  the 
rcstult  of  such  conference  to  be  reported  to  their  next  convention 
to  be  held  in  Portland,  Maine.  July,  hju.v 

From  the  foregoing,  you  will  correctly  understand  why  this  com 
mittee  was  appointed  and  what  it  Iio|m  s  to  accomplish.  As  it  has 
been  the  aim  of  the  standardization  committee  to  secure  the  adop- 
tion of  a  standard  system,  so  it  is  the  aim  of  this  committee  to 
assist  the  National  Association  of  Railroad  Commissioners  in  their 
efforts  to  secure  uniformity  in  the  form  of  reports  by  street  railway 
companies  to  State  boards  or  other  bodies  exercising  supervision 
over  their  accounts.  It  is  needless  to  say  that  such  a  result  will  be 
of  the  greatest  benefit.  To  the  public,  it  will  be  the  culmination 
of  our  efforts  in  the  direction  of  st.unl.irdi/aiion  of  accounts. 

The  standardization  committee  confined  itself  to  a  classification 
of  construction  and  equipment  accounts,  classification  of  operating 
expense  accounts,  and  forms  of  monthly  and  annual  reports 

This  committee  has  gone  vjniewhat  further  by  preparing  a  com- 
parative txalancc  sheet,  with  accompanying  schedules ;  a  form  for 
description  of  road  and  equipment;  a  form  for  mileage  traffic  and 
miscellaneous  statistics;  and  a  form  for  historical  and  general 
information.  We  have  eliminated  certain  features  of  the  usual  re- 
port required  by  railway  commissioners,  which  have  been  outgrown 
in  the  development  of  the  business,  We  believe  the  report  submitted 
contains  all  essential  information  and  gives  to  the  public  a  complete 
and  intelligible  report  in  a  simple  and  concise  form 

This  committee  suggests  no  change  in  the  classification  of  con- 
structum  and  equipment  accounts. 

^  In  the  classification  of  operating  expense  accounts,  we  suggest  the 

Account  No.  10.  To  read,  "Wages  of  Miscellaneous  Car  Service 
Employees ."  Instead  of  "Wages  of  Other  Car  Service  Employees." 

Account  No.  32a.  "Hired  Equipment  "  The  insertion  of  this 
account  to  cover  rental  of  cars,  electric  equipment  of  cars,  and  other 
equipment. 

Account  No.  30  To  read  "Stores  Expenses,"  instead  of  Store- 
room Expenses.'* 

Account  No.  35.    To  read  "Miscellaneous  Legal  Expenses,"  in- 
stead of  "Other  Legal  Expenses." 
In  the  form  of  income  account,  we  suggest  changes  of  more  im- 

Gross  earnings  from  operation  are  separated  into  two  divisions: 

First.  Car  earnings,  to  include  all  earning  derived  from  Ihe  op- 
eration of  cars,  and 

Second.  Miscellaneous  earnings,  to  include  all  earnings  resulting 
from  the  operation  of  the  property  not  included  in  car  earnings. 

Income  from  Advertising,  rent  of  land  and  buildings,  and  rent  of 
tracks  and  terminals,  previously  included  under  "Income  from 
Other  Sources,"  are  now  treated  as  "Miscellaneous  Earnings." 

A  new  account,  "Income  from  Rent  of  Equipment."  is  also  treated 
as  "Miscellaneous  Earnings." 

Sale  of  Power,  previously  classified  as  "Miscellaneous  Income 
from  Other  Sources"  is  now  treated  as  "Miscellaneous  Earnings." 
Under  the  former  classification,  the  amount  shown  as  "Miscel- 
lincous  Income  from  Other  Sources"  was  the  net  amount  after  the 


cost  of  the  production  of  the  power  sold  had  been  deducted.  In 
tne  present  report,  tne  gross  amount  received  irom  tne  sale  01 
power  is  shown  as  miscellaneous  earnings,  and  the  cost  of  the  pro- 
duction of  this  power  is  included  in  operating  expenses. 

With  regard  to  "Rent  of  Land  and  Buildings"  exception  is 
made  of  income  from  rent  of  real  estate  purchased  or  conducted 
as  an  outside  investment,  and  with  regard  to  "Rent  of  Tracks  and 
Terminals,"  exception  is  made  of  income  from  leased  hues  or 
terminals,  the  operation  of  which  lias  been  temporarily  or  perma- 
nently abandoned  by  the  lessor. 

Your  committee  has  not  made  the  changes  in  transferring  the 
account*  from  "Income  from  Other  Sources"  to  "Miscellaneous 
Earnings"  without  a  careful  consideration  of  the  advantages  and 
disadvantages  of  so  doing.  They  realize  Ihe  undesirabihty  of 
making  changes  in  the  forms  adopted  by  this  association  as  standard 
and  wuuld  not  recommend  changes  of  consequence  were  they  not 
fully  convinced  that  the  former  arrangement  was  illogical  and 
improper  from  a  correct  accounting  and  common  sense  standpoint. 

The  gross  earnings  from  the  operation  of  a  railroad  property  as 
surely  include  income  from  advertising  in  its  cars,  rents  from  tracks, 
terminals,  land,  buildings  and  equipment,  and  income  from  sale  of 
power  as  the  earnings  from  passengers,  freight,  mail,  etc. 

The  definition  of  earnings  is  "money  or  other  compensation  to 
which  one  has  a  claim  for  services  rendered."  Surely  a  service  is 
rendered  when  we  allow  others  to  use  the  space  in  our  cars  for 
advertising  privileges,  to  operate  their  cars  over  our  tracks,  to  use 
our  land,  buildings,  cars  or  other  equipment,  to  utilize  our  power 
fax  lighting,  heating  or  other  purposes.  If  these  things  are  not  earn- 
ings, nothing  can  be  classed  as  earnings.  That  they  arc  different 
from  the  earnings  derived  from  the  operation  of  the  cars,  we  admit, 
and  have  for  that  reason  made  two  divisions  of  earnings  as  above 
stated,  namely,  car  earnings  and  miscellaneous  earnings. 

Another  reason  why  these  items  should  be  treated  as  earnings 
from  operation  is  thai  the  expense  of  maintenance  of  track,  term- 
inals, buildings  and  equipment  is  naturally  included  in  operating 
expenses,  and  if  excluded,  the  total  cost  of  operation  is  not  shown. 
This  is  also  true  of  receipts  from  sale  of  power,  where  in  addition, 
the  actual  cost  of  the  production  of  the  power  sold  cannot  be 
determined  with  any  degree  of  accuracy. 

The  reason  for  excluding  from  earnings  from  operation  the  rents 
received  from  properly  purchased  or  conducted  as  an  outside  in- 
r  est  men!  is  manifest,  as  we  are  dealing  with  the  operation  of  a  rait- 
n  ad  property.  Likewise,  the  reason  for  excluding  from  earnings 
the  income  from  leased  lines  or  terminals,  the  operation  of  which 
has  been  temporarily  or  permanently  abandoned  by  the  lessor  is 
apparent,  as  we  are  dealing  with  earnings  from  operation  and  thai 
which  is  not  operated  can  certainly  yield  no  earnings  from  opera- 
tion. 

The  title  "Miscellaneous  Income"  has  been  substituted  for  "In- 
come from  Other  Sources." 

The  title  "Income  from  Securities  Owned"  has  been  substituted 
for  "Interest  and  Dividends  on  Securities  Owned." 

The  title  "Gross  Income  less  Operating  Expenses"  has  been 
substituted  for  the  title  "Gross  Income." 

Here  a  word  of  explanation  seems  desirable.  Your  committee 
feel  that  the  title  "Gross  Income,"  as  used  in  our  previous  report, 
and  now  in  general  use  in  street  railway  and  steam  railway  account- 
ing is  radically  wrong.  Turn,  if  you  will,  to  Webster's  dictionary 
and  you  will  find  the  word  "gross"  denned,  "Undiminished  by  de- 
duction, entire;"  yet  in  common  use,  as  applied  to  street  and  steam 
railway  accounting,  gross  income  means  "Gross  Earnings  from 
Operation  and  other  Sources  with  Operating  Expenses  Deducted." 
This  is  a  manifestly  improper  use  of  the  word  "gross,"  and  we 
have  therefore  in  our  present  report  used  the  term  "Gross  Income 
less  Operating  Expenses,"  as  being  the  correct  title  in  place  of 
"Gross  Income." 

Taxes  we  have  shown  in  four  separate  divisions : 

1.  On  real  and  personal  property. 

2.  On  capital  stock. 

3.  On  earnings. 

4.  Miscellaneous. 

The  title  "Rent  of  Leased  Lines  and  Terminals"  has  been  substi- 
tuted for  "Rentals  of  Leased  Lines." 

As  the  first  deduction  from  net  income  we  have  placed  "Reserves 
and  Special  Charges"  which  takes  the  place  of  "Additions  and 
Betterments"  and  "Sinking  Funds"  in  the  old  form. 

At  the  foot  of  the  income  statement  we  have  placed  a  statement 
of  profit  and  loss  adjustments  during  ihe  year,  which  are  to  include 
all  items  affecting  profit  and  loss  which  have  not  passed  through  the 
income  account.  In  this  way  a  complete  exhibit  is  made  for  the 
year. 

We  ask  your  careful  consideration  and  open  criticism  of  the  forms 
that  follow. 
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1<JKM  OK  REPORT  FOR  EI.Kl.TRlC  RAILWAYS 
To  include : 

I.    Income  account  for  the  year,  with  accompanyin 

a.  Gross  earnings  from  operation. 

b.  Operating  expenses. 

f.    Detailed   statement    of   rental*  of   leaded   lines  and 
terminals. 

2    Comparative    general    balance    sheet,    with  accompanying 

schedules. 

d.    Construction  and  equipment. 

f.    Construction  and  equipment,  leased  lines. 

I.    Capital  Stock  and  funded  debt, 
j     Description  of  road  and  equipment. 
4     Mileage,  traffic  and  miscellaneous  statistics. 
5.    Historical  and  general  information. 

REM  AUKS 

Gross  Earnings  from  Operation — Divided  into 

First.    Car  Earnings,  to  include  all  earnings  derived  from  the 

operation  of  cars. 

Second.  Miscellaneous  K. ailing*,  to  include  all  earnings  result- 
ing from  the  operation  of  the  property,  not  included  in  car  earnings. 

Car  Earnings. —  Divided  into  earnings  from  pas-engers  (whether 
CMh  or  ticket),  chartered  cars,  freight,  mail,  express  and  other  car 


As  an  illustration  of  a  proper  charge  to  the  last-name 
might  be  mentioned  the  fixed  compensation  received  for  the  trans- 
portation of  letter  earners  in  uniform. 

Miscellaneous  Earnings: 

Advertising —If  a  company  conducts  the  business  of  selling  .<! 
riming  advertising  space  m  its  cars  instead  of  leasing  this  privilege 
to  others,  the  amount  shown  as  "Income  from  Advertising'  should 
be  the  net  income  from  this  source  alter  deducting  all  expenses  nt 
conducting  the  business. 

Rent  of  Land  and  Buildings  — This  refers  to  real  estate  that  is 
being  used  for  the  operation  of  the  property,  and  should  show  the 
gross  rent  without  deduction  ot  any  expenses. 

Income  from  rent  of  real  (state,  purchased  or  conducted  as  an 
outside  investment,  in  which  might  properly  lie  included  office  build- 
ings used  ill  part  for  railway  purposes,  should  be  included  in 
"Miscellaneous  Income,"  alter  deducting  all  taxes,  insurance,  water 
rents  or  rates,  cost  of  repairs  and  other  expenses  connected  with 
such  real  estate. 

Rent  for  Tracks  and  Terminals  —To  include  all  compensation  re- 
ceived for  the  use  of  tracks,  terminals  and  bridges,  the  operation 
of  which  has  not  been  abandoned  by  the  lessor,  on  whatever  basis 
such  compensation  may  be  determined  It  may  be  a  fixed  sum 
per  annum  or  a  fluctuating  rental  based  upon  the  number  of  car 
miles  run,  passengers  carried,  etc 

The  word  "terminals"  is  not  meant  to  refer  to  depots,  car 
houses  or  other  buildings  at  the  termini  of  the  road. 

Income  from  leased  lines  or  terminals,  the  operation  of  which  bat 
ln.cn  temporarily  or  permanently  abandoned  by  the  lessor,  should  be' 
included  ill  "Miscellaneous  Income." 

Rent  of  Equipment.— To  include  all  rent  received  for  cars  and 
other  equipment,  on  whatever  basis  such  rent  may  be  determined- 
Sale  of  Power  —To  include  all  receipts  from  the  sale  of  power, 
whether  for  heating,  lighting  or  motive  purposes. 

If  the  company  conducts  a  lighting  as  well  as  a  railway  business, 
this  account  should  not  include  receipts  from  the  lighting  business, 
but  the  net  income  resulting  from  the  lighting  business  should  be 
included  in  "Miscellaneous  Income."  The  same  principle  applies 
to  any  other  outside  business  conducted  by  the  company,  including 
operation  of  parks,  park  resorts  and  similar  property. 

Other  Miscellaneous  Earnings.— To  include  all  other  miscellan- 
eous earnings  not  specified  above. 

Miscellaneous  Income: 

Interests  on  IHpo.its  To  include  interest  on  current  or  special 
funds  on  deposit. 

Income  from  Securities  Owned — To  include  income  from  Mock* 
Iwnds  or  other  securities  owned. 

Rent  of  Lewd  Lines  and  Terminals. — To  include  income  from 
leased  lines  or  terminals,  the  operation  of  which  has  been  tem- 
JMirarily  or  permanently  abandoned  by  the  lessor. 

Other  Miscellaneous  Income. — To  include  all  miscellaneous  in- 
ci  mC  not  specified  above. 

Income  from  rent  of  real  estate  purchased  or  conducted  as  an 
outside  investment,  in  which  may  properly  he  included  office  build- 
ings used  in  part  for  railway  purpose*,  should  appear  in  "Mis- 
iillaruous  Income"  and  the  amount  shown  should  be  the  net 
amount  received  after  deducting  all  taxes,  insurance,  water  rents 
or  rale*,  cost  of  repairs  and  other  ex|ienses  connected  with  such 
real  estate. 

Income  from  the  operation  of  parks,  park  resort*  or  similar  prop- 
el ty  should  appear  in  "Miscellaneous  Income"  and  the 


be  the  net  amount  received 
.  connected  with  such  operation. 
If  the  company  conducts  a  lighting,  as  well  a*  a  railway  business, 
the  net  income  resulting  from  the  lighting  business  should  appear 
under  "Miscellaneous  Income."    The  same  applies  to  any  other 
outside  business  conducted  by  the  company. 
Deductions  from  Income: 

Taxes. — To  include  all  taxes  on  real  estate  and  personal  prop- 
erty, track  taxes,  franchise  taxes,  taxes  upon  capital  stock,  taxes 
upon  gross  earnings,  car  licenses  and  other  vehicle  licenses;  ex- 
cepting, however,  taxes  on  property  such  as  real  estate  purchased 
or  conducted  as  an  outside  investment  the  net  income  from  which 
Ll  credited  to  "Miscellaneous  Income." 

Rent  of  Leased  Lines  and  Terminals  — To  include  rent  of  leased 
lines  or  terminals  the  operation  of  which  has  been  temporarily 
0:  permanently  abandoned  by  the  lessor. 

INCOME  ACCOUNT  FOR  YEAR  ENDING 

Gross  earnings  from  operation  (per  schedule  "A")  S  

Operating  expenses  (per  schedule  "B">  $  

Net  earnings  from  operation  $  

Miscellaneous  Income: 

Interest  on  deposits.   S  

Income  from  securities  owned  $  

Rent  of  leased  lines  and  terminals   $  

Other  miscellaneous  income*  $  


Gross  income  less  operating  expenses  $. 

Deductions  from  Income: 
Taxes 

On  -eal  and  personal  prop- 
erty  S  

On  capital  stock   $  

On  earnings  $  

Miscellaneous*   $  

Interest  on  funded  debt  $  

Interest  on  real  estate  mortgages   $  

Interest  on  lb  siting  debt   $  

Rent   of    leased    lines   and    terminals  (per 

Schedule  "C    )  %  

Other  deductions  from  income*  $  

 $  


Net  income   

Deductions  from  Net  Income- 
Reserves  and  special  charges*   $ 


Dividends  *',  on  $  

Preferred  slock   $  

Dividends  %  on  $  

Common  stock  $  $  $. 

Surplus  or  deficit  for  year   $. 

Surplus  or  deficit  at  beginning  of  year   J 

Profit  or  laiss  Adjustments  During  Year:* 
Credits.- 

 $  

 $  


Debits- 


Surplus  or  deficit  at 


 $  

 $  

 $  $  * 

close  of  year   $ 


•Specifying  same. 

SCIIRIUH.E  "A."-«;Ki>SS  FARNINCS  FROM  OPERATION 

Car  Earnings : 

Passengers   $  

Chartered  cars  $  

Freight   $  

Mail   $  

Express   $  

Other  ear  earnings   $  $  

Miscellaneous  Earning*  - 

Advertising   $  

Rent  of  land  and  buildings   $  

Rent  of  tracks  and  terminals   $  

Rent  of  equipment   $  

Sale  of  power  $  

Other  miscellaneous  earning**   $  


Total 


..$. 


•Specifying  same 
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SCHEDULE  "B."— OPERATING  EXPENSES 
Maintenance.— Way  and  Structure*: 

1.  Maintenance  of  track  and  roadway  $  

2.  Maintenance  of  electric  line  $  

y    Maintenance  of  building*  and  fixtures  $  f. 

Maintenance. — Equipment : 

4.    Maintenance  of  steam  plant   $  

Maintenance  of  electric  plant  $  

Maintenance  of  cars  $  

Maintenance  of  electric  equipment  of  cart  $  

Maintenance  of  miscellaneous  equipment.  .$  

Miscellaneous  shop  expense*  $   $ 

Transportation.-  Operation  of  Power  Plani  : 

10.    Power  plant  wages   $  

Fuel  for  power   S  

Water  for  power   $  

Lubricants  and  waste  for  power  plant  $  

Miscellaneous   supplies   and   expenses  of 

power  plant   $. . 

Hired  power   $  $ 


General : 


6. 
7- 

i 

9- 


11. 
n 
ij 
14- 


35 

26. 

27- 

38. 
29- 
30 
31. 

.1-' 

3+ 

3S- 
3& 
.1". 


Salaries  of  general  officers   $■ 

Salaries  of  clerks  %■ 

Printing  and  stationery 
Miscellaneous  office 

Stores  expenses   

Stable  expenses   

Advertising  anil  attractions  . . 
Miscellaneous  general  expenses 

I  >a  mages   

Legal  expenses  in  connection  with  dam- 
an-'*   

Miscellaneous  legal  expenses 

Rent  of  land  and  buildings 
Rent  of  tracks  and  terminals 

Insurance   

Total   


•S- 


Transportation.-  Operation  of  Cars: 
|6.    Superintendence  of  transportation  . .  . 

17.  Wages  of  conductors  

18.  Wages  of  niotormrn  

10    Wages  of  miscellaneous  car  service 

ploycc*.   

30,    Wages  of  car  house  employees   

21.  Car  service  supplies   

22.  Miscellaneous  cars  service  expenses 

:aa.  Hired  equipment   

2.V   Cleaning  and  sanding  track  

24    Removal  of  snow  and  iee  


SC  HEDCI.E  •■<"" 
DtTTAlUB  S-ist.miwt  nr  Ristals  or  Lioid  Loan  and  Timixu 


N.hi  at  l.<s«o> 


fttr  I'aimefkt  of 


UrU    I  lev*, 


Pntlirsn  U*H 
(of  Payment  of 
lli.i.l.mlsan 


Poillun  mo  ls- 
h,A.i  in  For* 


ol  lnl»resi  at 


T01.I  Amou 
ol  Rw.fl 
r,.i  by  " 


•A  hnc»  .hi.ul.l  Ik-  included  in  "t«xr«"  ami  isol  included  here 


COMPARATIVE  GENERAL   BALANCE  SHEET 
I. Showing  Condition  at  Close  of  Business  June  jo,  wi  ) 


Jl«I».  t»U 


Toul 


ASSETS 


Construction  and  equipment,  per  Schedule  "D"  , 

Construction  and  equipment,  leased  lines,  per  Schedule  "E' 
Other  permanent  investments  a*  follows: 

Stocks  and  bonds  of  other  companies  

Current  assets  as  follows: 

Cash   

Bills  receivable   

Accounts  receivable   , 

Material  and  supplies  

Prepaid  accounts  

Miscellaneous  (specifying  same)   

Sinking  and  other  special  funds   

Deficit,  per  schedule  


Je*«  ;m.  PUt 


Tol.l 


1  lAlilLITltS 


Capital  stock,  preferred,  per  Schedule  MF"   

Capital  stock,  common,   per  Schedule  "F"   

Funded  debt,  per  Schedule  "F"   

Real  estate  mortgages   

Current  liabilities  as  follows: 

Loans  and  notes  payable  

Accounts  payable   

Matured  interest  on  funded  debt,  unpaid   

Miscellaneous  matured  interest,  unpaid   

Rentals  due  and  unpaid  

Dividends  unp.iid   

Miscellaneous  (specifying  same)   

Accrued  liabilities  as  follows: 

Taxes  accrued  and  not  yet  due  

Interest  on  funded  debt  accrued  and  not  yet  due  

Miscellaneous  interest  accrued  and  not  yet  due  

Rentals  accrued  and  not  yet  due  

Miscellaneous  (specifying  same)   

Reserves, 
Surplus,  per  Schedule. 


Jcm  an.  not 


tttrr 


T01.I 


Yeah  Ending  Jesi».  line 


\«a.  Esdi.su  ln.tao,  IttM 
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SCHEDULE  -D  - 
CONSTRUCTION  AND  EQUIPMENT 


ACCOUNT 

Tula!  Cml  to  Jwtl» 

to. 

Clurjci  Durfn*  Y«ar 

Induction. 
During  Ve»f 

Tout  Cou  10 

1.        ilmlninffc  ^n#t  hvMiri>c  tic*>/4  in  nivriunn  e\f 

Cost  of  construction  and  equipment  per  mile  of  road  owned.  $  

SCHEDULE  "E" 
CONSTRUCTION  AND  EQUIPMENT.  LEASED  LINES 


ACCOUNT 

Balance-,  )unt 

no.  mn 

Charge* 
During  Year 

Dcduclioeta 
Dufag  Year 

ToUil  C(M 
10  June  SO. 

1  ru  Amu. 
Paid  to 

D^V«r 

Balance. 

SCHEDULE  "F" 
Capital  Stock  and  Funded  Debt 
CAPITAL  STOCK 


Description. 

Till]  Pur  Vilvr 
Authoeiierf 

Number  of 
Share,  luued 

P.r  Mm 

uei  M.»re 

Tci!»l  Par 
Value  luued 

Dividmdi  Di  ■imq  Vun 

JUie 

Anouiit. 

Total  number  of  stockholder*  in  this  State 
Amount  of  stock  held  in  this  State  


FUNDED  DEBT 


Description. 

D..«  «f 
Imm 

Term  or 
V«... 

Dale  of 

Mmumr 

Amount 
AuU,od«d 

A  MM] 
Outilaftdilig 

1  NTHfcBST 

Rut 

When 
Payable 

Accrued 
Duri»g  Year 

{Capital  stock  outstanding,  S- 
Funded  debt  outstanding,  $■ 
Toul  V 
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Or  ROAD  AND  EQUIPMENT 


SUMMARY  Or  ACCIDENTS  DURING  YEAR 


IM 

Right! 

1 

1 

'Length  of  road  (first 

main  track)  

Length     of  second 
main  track   . 

Total  length  of  main 

track  

Length  of  sidings  and 

Total    computed  as 

Note— If  motive  power  is  other  than  electric  (cable, 
•  of  each  separately. 


CARS.  Kir 


Closed  pasengcr  car-  . 
Open  passenger  cars. . . 
lombinal  ion  closed  Mid 
1  passenger  cars, 


iota!  passenger  oars 


I  cars 
Mail  cars  .  ... 
Express  cars 
Baggage  cars 
Combination 
Work  cars  . . . 
Snow  plows. . 

Sweepers  

Miscellaneous 


With 

■kewk 


Total 


W  ih  .111 


Tw.t 
Nambtr 


Note     If  motive  power  is  other  than  electric  (cable,  strain,  air 
or  animal)  state  number  of  cars  of  each  separately. 
•Length  to  be  stated  in  miles  and  decimals  of  a  mile  carried  to 


MII.EACF.  TRAFFIC  AND  MISCELLANEOUS  STATIST I<  S 

Passenger  car  mileage  

Freight,  mail  and  express  car  mileage  

Total  car 


Freight,  mail  and  express  car  hours  

Total  car  hours   

Fare  passengers  carried   

Transfer  passengers  carried  

Total  passengers  carried  

•Vcrage  fare,  revenue  passengers  

Avenge  fare,  all  passengers  (including  transfer  passengers). 

Car  earnings  per  car  mile   

Miscellaneous  earnings  per  car  mile  

dross  earnings  per  car  mile  

Car  earnings  per  car  hour  

Miscellaneous  earnings  per  car  hour  

(>ross  earnings  per  car  hour  

Operating  expenses  per  ear  mile 
Operating  expenses  and  taxes  per  car  mile 
Operating  expenses  per  car  hour. 
Operating  expenses  and  taxes  per  car  hour 
Operating  expenses  per  cent  of  gross  earnings. 
Operating  expenses  and  taxes  per  cent  of  gross  earnings. 
Average  number  of  employees,  including  officials,  during  year 
of  salaries  and  wages  paid. 


Killed 

hjond 

Tout 

Total  

1 

GENERAL  INFORMATION 
Historical  sketch  of  organization,  construction,  leasing  and  con- 
solidation of  lines  now  operated. 
Corporate  names  and  address  of  company. 
Names  and  addresses  of  officers  and  directors. 
Date  of  close  of  fiscal  year. 
Date  of  stockholders'  annual  meeting. 



President  H.  C.  Mackay's  Addrcs 

Our  association  has  established  a  reputation  of  whi-h  we  may  feel 
proud.  In  its  chosen  field  it  has  brought  order  out  of  chaos  by 
formulating  a  "Standard  Classification  of  Construction  and  Operat- 
ing Accounts"  which  has  met  the  requirements  of  the  various  in- 
terests represented  from  all  parts  of  this  great  country,  and  has 
stood  for  several  years  the  test  of  actual  practice  without  the 
necessity  of  amendment,  demonstrating  the  careful  thought  and 
>tudy  which  it  received. 

The  association  has  adopted  a  "Standard  Unit  of  Comparison" 
which  has  furnished  the  means  of  making  correct  comparisons. 
!  his  unit,  the  car  hour,  will  continue  to  be  appreciated  more  and 
more  as  its  use  becomes  more  general. 

The  work  of  our  association  has  been  the  means  of  elevating 
the  standard  of  the  science  of  street  railway  accounting  until  it 
has  become  recognized  as  the  corner-stone  of  success.  It  has 
brought  into  more  intimate  relations  the  operating  and  the  ac- 
counting departments  to  their  mutual  advantage. 

With  the  foresight  which  has  characterized  the  work  of  this 
.     ocialinn    ge:iei.-il:y,   II    lias   S<   11    the   in  re  .it    si  .-uiuig  the 

co-operation  of  the  National  Association  of  Railway  Commission 
ers,  as  in  a  number  of  States  the  State  boards  have  authority  to 
prescribe  the  methods  of  accounting  to  be  used  by  electric  roads. 
Without  their  co-operation,  it  will  be  readily  seen  that,  at  least 
in  these  States,  the  results  would  have  been  to  nullify  the  work 
of  our  association,  and,  without  going  into  the  details,  of  which 
you  are  aware,  we  secured  by  that  honorable  body  the  adop- 
tion of  the  classification  of  construction  and  operating  expenses 
and  forms  of  report,  due  credit  being  given  to  our  association, 
and  acknowledgment  made  by  it  of  the  value  of  our  work.  The 
States  of  New  York  and  Connecticut  have  put  this  in  use,  and  all 
electric  roads  in  those  States  now  report  to  their  respective  com- 
missioners in  accordance  therewith. 

Your  attention  has  heretofore  been  directed  to  the  efforts  that 
have  been  made  to  secure  the  enactment  of  legislation  that  would 
place  electric  railways  in  the  same  category  as  steam  roads,  and 
1  particularly  wish  to  emphasize  the  fact  that  too  great  import- 
ance cannot  be  attached  to  the  policy  of  continuing  our  very  cor- 
d.al  relations  with  the  association  of  railway  commissioners. 
This  desirability  increases  in  corresponding  ratio  with  the  adop- 
tion "f  our  system  by  each  additional  State. 

Our  association  has  been  officially  represented  at  the  last  three 
Convention!  of  the  National  Association  of  Railway  Commission 
ers.  as  explained  by  my  predecessor.  W.  F.  Mam,  in  his  an- 
nual address  to  this  association  We  have  been  honored  by  be 
mg  elected  as  honorary  members  of  the  association  with  privi- 
lege of  debate  on  matters  of  accounting,  and  accorded  a  repre- 
sentation of  three  delegates  at  all  subsequent  conventions,  thus 
placing  our  association  on  the  same  footing  as  the  association 
of  American  railway  accounting  officers. 

Outing  tin  last  year  the  president  of  the  National  Association  of 
Railway  Commissioners  further  honored  Us  by  the  appointment  of 
C.  N.  Duffy  as  a  member  of  the  committee  on  "Railroad  Statistics." 
to  report  at  the  Charleston  convention.  Feb.  II,  12  and  13. 
IQOJ  In  view  of  the  foregoing,  your  president  appointed  as  the 
lest  ,.f  our  accorded  representation,  W.  F.  Ham,  of  Washington. 
I).  C.  and  myself. 

Our  efforts  were  directed  mainly  toward  securing  through  in 
dnidual  memliers  the  adoption  of  our  classification  in  State* 
where  reports  are  required,  and  towards  cementing  the  many 
friendships  heretofore  formed,  and  we  arc  confident  that  the  seed 
sown  will,  in  the  near  future,  bring  forth  fruit. 

In  accordance  with  a  resolution  passed  at  the  San  Francisco 
convention  of  the  National  Association  of  Railway  Commissioners, 
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a  committee  of  three  was  appointed  to  prepare  a  standard  form  of 
report  for  electric  roads,  and  to  report  at  the  Charleston  conven- 
tion; this  committee  to  confer  with  a  committee  of  like  number  t  > 
be  appointed  by  our  association. 

A  meeting  of  this  joint  committer  was  held  in  New  York,  Jan. 
10,  1002,  where  the  matter  received  consideration,  but.  owing  M 
the  sickness  of  the  chairman  of  the  commissioners'  committee  and 
to  the  limited  time  before  the  convention,  it  was  decided  that  a 
complete  statistical  report  could  not  be  got  out  which  would 
reflect  credit  on  the  committee,  and  it  was  decided  to  suggest  to 
the  convention  that  the  matter  go  over  for  another  year  I  regret 
that  none  oi  the  commissioners'  committee  was  present  at  the 
convention,  no  report  being  submitted,  nor  action  taken  in  the 
matter. 

Your  president  is  pleased  to  report,  however,  that  he  has  re- 
ceived the  assurance  from  B.  F.  Chadboumc.  the  president  of 
that  association,  of  his  hearty  co-operation  in  this  matter  and  of 
the  reappointment  of  I  he  same  e-ommittrr,  to  confer  with  a  like 
committee  from  our  association,  in  order  to  present  a  report 
at  their  next  convention,  to  be  held  in  July,  loo.i,  further  assuring 
me  that  the  report  would  receive  careful  consideration  by  that 
association.  In  accordance  therewith,  W.  K.  Ham.  Elmer  M.  W  hite 
and  C.  N.  Duffy  were  reappointed  as  the  committee  who  will  pre- 
sent to  this  body  the  reports  of  their  labor.  A  meeting  of  this 
committee  was  he-Id  at  Atlantic  City,  N.  J..  May  22.  2}  and  24.  t«<oj. 
when  the  subject  was  given  the  same  careful  scrutiny  that  always 
marks  the  we>rk  of  the  gentlemen  of  which  this  committee  is  com- 
l-oscd,  and,  doubtless,  their  efforts  will  !»•  acceptable  to  l«itli 
associations,  In  this  connection,  the  committee  reports  that  the-y 
bad  the  assistance  of  our  Mr.  Tingley.  of  Philadelphia,  and  Mr. 
JudMjn,  the  accountant  of  the  New  York  State  Board,  which  is 
very  gratifying,  inasmuch  as  it  shows  the  mutual  feeling  of  interest 
in  this  work. 

In  view  of  the  financial  difficulties  receiverships,  etc ,  that 
have  befallen  some  of  the  street  railway  interests  during  the 
last  few  years  (which,  in  my  judgment,  have  occurred  by  reason 
of  erroneous  methods  of  accounting),  it  was  my  first  intention  to 
have  a  paper  prepared  and  presented  to  this  convention  on  "Cor- 
rect Accounting  Methods  for  Electric  Railways."  being  a  treatise 
on  the  broad,  underlying  principles  of  accounting,  including  de- 
preciation, injuries  and  damages,  sinking  fund,  etc.,  with  ihe 
object  of  infilling  into  the  minds  of  those  who  have  the  guid- 
ance or  direction  of  street  railway  affairs  the  vital  necessity  of 
making  adequate  provision  for  depreciation. 

To  secure  an  expression  of  opinion  on  this  subject,  a  circular 
letter  was  mailed  to  about  one  hundred  of  ihe  different  street 
railways  of  this  country,  asking  whether  the  subject  would  be  of 
interest  to  them.  The  replies  were  practically  unanimous  in 
favor  of  it,  hut  one  of  the  replies  received  -talcd  that,  while  oi 
great  interest,  it  was,  in  their  opinion,  going  beyond  the  jurisdic- 
tion of  our  association  to  discuss  matters  of  policy,  and.  as  we- 
're but  the  representatives  of  the  members  (the  companies  being 
the  members),  some  of  us  not  even  being  officers  of  the  com- 
panies we  represent,  it  might  be  presumptuous  to  vote  on  such 
questions.  Nevertheless,  as  accountants,  we  are  expected  to 
furnish  true  accounts  and  true  methods  of  accounting,  which 
should  recognize  all  the  provisions  mentioned-  In  deference  to 
this  minority,  we  have  refrained  from  bringing  it  before  the  con- 
vention for  discussion,  but  I  cannot  permit  the  opportunity  to 
pass  without  expressing  my  personal  views  upon  this  subject, 
and  without  in  the  slightest  depreciating  the  work  of  our  associa- 
tion, will  say  that  we  have  devoted  a  great  deal  of  time  to  mat- 
ters pertaining  to  fine  accounting,  with  scarcely  a  moment's  dis- 
cussion of  one  of  the  very  foundation  stones  of  this  whole  structure-. 

As  an  illustration  of  the  manner  in  which  roads  have  been  re- 
capitalized over  and  over  again,  hy  reason  of  the  failure  to  apply 
correct  accounting  methods,  it  is  but  necessary  to  refer  to  the 
article  read  Iw-forc  the  Inst  convenrion  by  Cnl  T.  S,  William*,  vice- 
president  of  the  Brooklyn  Rapid  Transit  Company,  whereby  the 
methods  of  the  Third  Avenue  Railroad  Company  were  explained 

Before  true  costs  and  profits  can  be  shown,  there  must  he  created 
out  of  operating,  or,  as  a  dedticl;^n  from  income,  a  sum  sufficient 
to  equalize  all  depreciation  which  lias  occurred  during  that  period. 

Only  recently,  your  president  was  informed  by  the  general  man- 
ager of  a  large  system  that  with  theffl  there  was  no  such  thing  a* 
depreciation ;  that  as  far  as  physical  property  w  as  concerned, 
it  was  repaired  or  renewed  as  worn  out.  and  the  expense  charged 
to  operation. 

The  fallacy  of  this  line  of  argument  is  to  my  mind  so  apparent 
that  I  need  only  say  that,  if  the  «ame  policy  were  continued  to 
the  expiration  of  the  franchise,  and  the  company  nhliged  to  cease 
operations,  there  would  he  a  depreciation  ranging  from  practically 
nothing  on  the  portions  that  bad  just  been  renewed,  to  almost 
total  value  on  the  portions  which  were  to  be  renewed  within  the 
near  future  had  the  company  continued  to  operate. 
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Not  only  this,  but  the  method  of  charging  heavy  reconstruction 
charge*  into  operation  is  destructive  of  all  comparisons.  This 
provision  (or  depreciation  must  not  be  considered  as  covering 
ordinary  maintenance  or  repairs  which  must  be  charged  to  oper- 
ating expenses,  but  applies  when  the  property  can  no  longer  with 
economy  be  repaired,  and  must  be  renewed  or  replaced.  As  an 
illustration,  we  will  assume  the  life  of  a  track  to  be  fifteen  year>. 
A  company  constructs  5  miles  the  first  year  and  a  correspond- 
ing mileage  each  succeeding  year  for  the  next  fourteen  years. 
Now,  at  the  beginning  of  the  sixteenth  year,  with  a  total  track 
mileage  of  75  miles,  it  becomes  necessary  to  replace  the  5  mi'.;» 
built  the  first  year  in  order  to  retain  the  original  track.  This 
expense,  amounting  to  onc-tiftcenth  of  the  total  track  construc- 
tion, has  no  place  in  a  property  account,  as  it  is  simply  a  re- 
newal of  what  has  been  already  charged  to  the  property,  but 
must  t»e  included  in  operation  unless  provision  has  been  made 
lor  a  depreciation  reserve,  as  before  mentioned.  Bear  in  mind 
that,  for  charging  against  income  monthly  a  sum  sufficie-nt  to 
cover  this  depreciation,  you  are  distributing  this  expense  over 
the  period  during  winch  the  depreciation  is  going  on.  It  is  neces- 
sary that  provision  be  made,  not  only  for  such  depreciation,  but 
reserve  funds  must  be  created  to  preserve  the  capital  intact  from 
loss,  which  may  at  any  moment  be  sustained  through  serious  acci- 
dents, etc.  There  are  unsettled  suits  and  claims  for  damages 
always  hanging  over  every  company  which  has  been  in  operation  for 
any  length  of  lime,  and  Ibis  contingent  liability  should  appear 
00  the  boeiks  and  lie  anticipated  by  proper  charges  against  opera- 
tion, thus  creating  an  injuries  and  damages  reserve  fund,  and  a 
like  provision  should  In-  made  to  cover  uninsured  fire  losses. 

Sinking  funds  should  be  created  to  retire  outstanding  bonds  at 
maturity,  and  to  guarantee-  the  return  of  original  investment  10 
the  stockholders,  this  being  particularly  applicable  to  all  systems 
operating  under  limited  franchises. 

lhise  funds  should  not  be  mere  bookkeeping  accounts,  but 
should  consist  of  interest-bearing  securities  held  in  trust  for  the 
particular  purpose-,  and  not  assignable  to  any  other  use. 

lo  my  mind,  one  of  the  strongest  arguments  that  can  be  used 
to  refute  the  statements  of  agitators  for  municipal  ownership  1- 
ptiblic  accounting  and  statements  of  true  costs  and  profits,  which 
would  have-  the  effect  of  strengthening  our  securities. 

Individually,  if  not  as  an  association,  we  can  and  should  use 
-ur  influence  in  this  direction,  and  I  consider  we  would  not  fie  per- 
tunning  our  duty,  were  we,  realizing  the  danger,  to  permit  with- 
out protest  the  continuation  of  erroneous  methods  simply  on  the 
theory  that  it  involved  a  question  of  policy,  and  that  the  directors 
Mire  responsible  for  that.  The  directors,  without  doubt,  feel  thst 
the  head  of  the  accounting  department  will  give  them  the  benefit 
of  his  experience  and  show  them  the  ultimate  results  of  any  line 
of  policy  affected  by  accounting  methods. 

True,  in  case  an  organization  is  being  conducted  with  the  desire 
on  the  part  of  the  directors  of  making  a  flattering  showing  in 
order  tO  unload  their  securities  at  a  handsome  profit,  the  account- 
ing officer  offering  such  a  suggestion  would  have  only  labor  for  his 
pains,  but  I  am  optimistic  enough  to  believe  that  these  are  ex- 
ceptions; that  Ihe  great  majority  arc  laboring  to  secure  fair  returns 
upon  a  permanent  investment,  and  are  desirous  of  having  only- 
correct  accounting  melhinls  used. 

We  have  the  same  able  committee  on  "Standard  Blanks  and 
Accounting  for  Material  and  Supplies."  which  is  prepared  lo  sub- 
mit a  report  of  its  deliberations,  which  we  trust  will  bring  out  a 
full  and  complete  discussion,  and  harmonize  the  many  conflicting 
ideas  relative  to  this  very  important  branch  of  our  work. 

I  desire  to  thank  the  gentlemen  who  have  so  readily  responded 
to  my  request  to  prepare  and  present  to  this  body  the  various 
papers  and  matters  for  their  information,  and  the  members  of 
ihe  various  committees  who  have  given  their  time  and  study,  and 
lo  our  worthy  and  efficient  secretary,  to  whom  we  are  indebted 
for  the  printed  copies  of  these  articles  having  been  placed  at 
our  disposal  in  time  for  careful  study  before  the  convention.  I 
trust  this  policy  will  hereafter  be  readily  followed,  as  it  permils 
of  much  more  complete  discussion.  The  necessity  of  having  copy 
in  hands  of  the  secretary  not  later  than  Aug,  15  is  respectfully 
urged  upon  members  contributing  papers  or  reports,  in  order  that 
the  minimum  expense  and  labor  be  incurred.  In  accordance  wilh 
the  authority  granted  by  the  last  executive  committee,  your  presi- 
dent has  approved  for  payment  vouchers  covering  the  traveling 
expenses  of  member*  of  committees,  there  Wing  no  reason  why 
expenses  incurred  wholly  on  account  and  for  the  associations 
benefit  should  he  borne  by  the  individuals,  in  view  of  the  financial 
Condition  of  our  association 

Your  attention  is  respectfully  called  to  the  desirability  of  here- 
after incnrporaling  in  the  annual  r«port  of  our  convention  the 
"Classification  of  Accounts  and  Forms  of 'Annual  and  Monthly 
Reports''  This  can  lie  added  to  and  kept  up  with  very  little 
labor  and  expense,  forms  for  same  being  locked  up  and  set  aside- 
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by  i!w  printer  for  the  use  of  each  succeeding  report     I  he  ad-  Report  of  W.  B.  Brockway,  Secretary  and  Treasurer 

vantage  o(  tin*  i»  that,  by  referring  to  the  last  report,  it  will   

lie  possible  to  get  the  complete  and  corrected  classifications,  etc.,  |  beg  to  present  the  following  as  the  report  of  this  office  for 

without  the  necessity  of  reading  through  the  several  reports  to  the  year  just  ended: 

ascertain  what  actum  was  taken  upon  any  given  subject.    Any  RECORD  or  MEMBERSHIP 

amendments  or  changes  would  thus  be  readily  seen  by  a  eompari-  Organization  Members    25 

son  with  the  previou>  report.   The  necessity  of  a  slandard  classifi  189?    12 

cation  of  construction  and  operating  accounts  covering  the  lighting  i8y8    ii 

business  is  becoming  apparent,  by  reason  of  the  increasing  number  1H09   34 

of  electric  railway  companies  that  are  absorbing  lighting  systems.  I  goo   21 

The  accounts  covering  the  operation  ami  maintenance  of  a  railway  loot    25 

power  plant  apply  with  equal  force  to  a  lighting  plant,  and  with  1902   19 

slight  modifications,  the  general  expense  accounts  are  likewise  ap-  Total    J08 

plicable.  thus  leaving  only  the  cost  of  distribution  to  lie  provided  WITHDRAWN 

for.    These  few  accounts  could  he  added  to  our  present  classi-  t8°7   1 

fication.    0 

The  lack  of  "Standard  Classification  of  Lighting  Accounts'      iHw     2 

was  very  forcibly  brought  to  mind  by  Ihe  receipt  of  a  letter  from  »*»  (caused  principally  by  consolidations)   25 

T.  C.  Martin,  expert  special  agent  of  the  electrical  division  for  "X1!    II 

the  twelfth  United  States  census,  in  which  he  stated  that  blanks  IJM    7 

of  inquiry  were  being  prepared  for  statistical  information  covering  Ioial     40 

the  street  railway  industry  of  the  L'n.lcd  States,  and  that  these   

blanks  were  to  follow  very  closely  the  classification  of  accounts  as 

prescribed  by  our  association,  as  far  as  the  railway  features  ire  .                   _    NEW  COMPANIES 

concerned,  but,  inasmuch  as  the  statistics  of  the  lighting  industry  Peoples   I  ramway  Company   Putnam.  Conn. 

were  likewise  being  compiled,  it  was  necessary  to  have  similar  Muscat IIM  Electric  Ra.lway    Muscatine,  la. 

detailed  statements  of  earnings,  expenses,  etc  .  for  that  department  rovuletice  &  Damclvm  Railway   Providence.  R.  I. 

It  is  to  be  regretted  that  we  wete  not  prepared  to  submit  a  tlassi-  Richmond  Passenger  &  Power  Company   Richmond.  \  a. 

fication  for  their  guidance,  the  importance  of  v  hidl  is  very  mani  Jacksonville  Street  Ra.lway  Company  Jacksonville.  Fla 

ffgk  Railways  *  Light  t  ompan)    t  \menca  Baltimore,  M<l 

During  the  last  year  the  secretary  has  had  printed  and  dis-  Compama  Ltd  do  Tranvias  Electricio  dc  Mexico.  .City  of  Mexico 

tributed  to  all  members  the  verbatim  report  of  the  organization  Iraction  Company   Oil  City.  Pa. 

meeting,  thus  completing  the  history  of  this  association  from  its  Natchez  Electric  Railway.  Light  &  Power  Company  Natchez,  Miss, 

inception  to  the  present  meeting     I  think  we  will  all  appreciate  Cincinnati.  Dayton  &  l  oledo  1  raci ion  Company  ...  Hamilton.  Ohio 

the  value  of  this  work,  which  ha«  been  got  out  with  the  usinl  A,ls""  Weetrie  Railway  Company    Austin,  Texas 

good  taste  displayed  by  Mr.  Brockway  Springfield  &  Eastern  Railway   Palmer,  Mass 

It  is  gratifying  to  he  able  to  report  that  our  finances  are  in  Albany  &  Hudson  Railway  <y  Power  Company  Albany.  N.  Y 

very  good  shape,  and  while  we  continue  to  lose  some  of  our  ->ld  Rhode  Island  Company  Providence.  R.  I. 

members  through  consolidations,  the  interest  in  ihe  association'.  Portland  Railroad  ._._  ..Portland.  Me. 

welfare  has  brought  in  new  members,  more  than  enough  to  offset  Springfield  &  Xenia  1  factum  Company  Springfield.  Ohio 

it*  losses     Persistent  and  aggressive  solicitation  bv  individual  I  rans-St.  Mary  s  Traction  Company  Sault  Ste.  Mane.  Mich. 

members,  as  well  as  by  the  association  officials,  is  nrcessarv  to  Jackvjn  Electric  Railway,  Light  *  Power  Company.  Jacky.n,  Miss, 

maintain  our  average  increase  in  membership.    Our  secretary  lias  Mewtc*  -Street  Ra.lway            s  aEstrNFn  ■Ncw,"nv'llc-  Ma*»- 

sent  circulars,  and  otherwise  mole  especial  effort*  to  reach  the  ...      ,            .        ..      '      '  '      _>       '  „'.,  '       -       ...  . 

street  railways  of  this  country  who  are  not  on  our  membership  oT      ,,.rc"™m  l",'*,°' 

list,  and  particularly  those  who  are  member!  of  the  American  ^''mrngton  City  Railway  Company  Wilmington  ^ 

Street  Railway  Association  t  n,.r,l  Tractum  Company   Pittsburgh  Pa. 

We  irus,  the  reputation  we  have  established  of  promptly  an.l  SSiSffi!  ""TO  i,  r "sTT.^'v 

systematically  threshing  out  the  wheat  from  the  Chaff,  throwing  .,„  *"r/"lk  Ra,iWJ-v  *  l        Company   Norfolk.  V,. 

Ihe  obsolete  methods  and  agreeing  upon  those  which  will  increase  ""'Ik-I*'", Traction  Company   Bridgeport,  Con.,. 

Ihe  efficiency  of  our  departments,  and.  a.  the  same  lime  the  useful-  S""'h'rn  1             <  ""P^j  TRANSACTVoNS      r'"^"r*K  1  " 

nes,  of  this  association,  will  be  maintained,    Let  me  remind  you  Kahmf  (m  ________  ,,_.,   __  ^        '  /  

that  we  each  and  all  owe  to       as,, .cat, on  and  to  the_cr.mpan.rs  kecejred,  applifa,Kln5    $.Vsn.ot>     *  ' 

we  represent  prompt  and  laithlnl  attendance  at  all  meetings.  Received,  dues  for  iqoj    1,740.00 

Dues  for  1001    20  00 

***  Interest  on  deposits    24  22  

Report  of  Committee  00  the  Standard  System  of  Street   

Railway  Account^  Tola.  disbursements 

BY  C.  N.  DL'FFY,  W.  F.  HAM.  ,.  F.  CALDERWOOD,  II.  L  WIUOM  CcW^el  ruling  expenses  "I. ! !. . .  ."i  "  . .  !  ^SSS 

AND  W.  G.  MeDOLE  Printing  two  reports,  etc.   7,0.05 

Stenographer  loot  convention    noou 

Your  committee  on  a  standard  system  of  street  railway  account-  Expenses  loot  convention      6037 

ing  beg  leave  to  submit  the  following  report:  Expenses  secretary's  office    27.(07 

We  recommend  that  the  classification  of  construction  and  Advance  expenses  Detroit  convention    62,50  - 

equipment  accounts  remain  unchanged,  unless  the  convention  Miscellaneous    6.45 

directs  otherwise.    $3,106.97 

We  recommend  the  following  changes  in  the  classification  of  Cash  on  hand: 

nperating  expense  accounts:  Home  Savings  Bank.  Toledo.  Ohio   $1,02708 

Account  No  10.  to  read  '  Wages  of  Miscellaneous  Car  Service  Van  Norden  Trust  Company,  New  York   61385 

Employees."  instead  of  "Wages  of  Other  Car  Service  Employees"    1,640.93 

Account  No.  22a,  "Hired  Equipment  "    The  insertion  of  this   _ 

account  to  cover  rental  of  cars,  electric  equipment  of  cars  and  Total    $3.74700 

other  equipment.  In  addition  to  the  usual  routine  work  of  the  year,  there  has  been 

Account  No.  20.  to  read  "Stores  Expenses."  instead  of  "Store  published  and  furnished  to  the  members  the  verbatim  report  of  the 

Room  Expenses."  meetitut  held  in  Cleveland.  Ohio.  March  23  and  24.  1807.  at  which 

Account  No.  35.  to  read  "Miscellaneous  Legal  Expense*,"  in-  this  association  was  organized.    As  explained  in  it*  preface,  this 
stead  of  "Other  Legal  Expenses."  was  published  to  supply  the  demand  caused  by  it*  not  having  been 
  printed  in  a  form  to  correspond  with  thr  regular  annual  report 

A  suggestion  was  made  to  substitute  the  title  "Supplies  Ex  During  the  months  of  August  and  September  the  work  of  th.; 

pense"  in  place  of  "Store  Room  Expenses,"  but  was  not  ap-  office  ha*  been  carried  on  under  great  disadvantage*,  caused  by  thr 

proved.    The  titles  as  recommended  were  adopted.  removal  of  the  secretary  from  New  Orleans  to  New  York. 
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The  Screw  Brake  Lever 

New  York,  Oct.  12,  190a. 

Editors  Street  Railw  ay  Journal: 
Gentlemen :— I  notice  in  the  paper  on  "Street  Railway  Brakes," 

read  at  the  meeting  01  the  Inter- 


national 
London, 


Tramway*  Union,  in 
by  Mr.  Pciscr,  chief 
engineer  of  the  Hamburg  Street 
Railway  Company,  that  refer- 
ence is  made  to  the  "screw 
brake."  As  this  brake  is  not 
used  in  this  country  I  would 
esteem  it  a  favor  tf  you  will  give 
me  some  information  about  it 
John  Williams. 
[Answer].— The  screw  brake 
is  used  on  a  few  of  the  European 
cars,  and  has  also  been  tried  in 
this  country.  The  principal 
trouble  found  with  the  brake 
has  been,  we  believe,  that  it  is 
very  slow  to  apply.  The  brake 
staff,  as  shown  in  the  accom- 
panying illustration,  is  of  the 
usual  type,  but  the  lower  part  of 
it  is  provided  with  a  thread  and 
the  lower  end  itself  revolves  in 
a  socket.  A  nut  runs  upon  the 
thread,  and  by  means  of  two 
links  and  a  bell-crank  lever  the 
revolution  of  the  staff  draws  up 
or  releases  the  brake  chain.  Of 
course  it  is  possible  to  arrange 
the  pitch  of  the  thread  so  as  to 
get  practically  any  amount  of 
leverage  on  the  brake  chain,  but 
a  thread  with  a  low  pitch,  which 
will  give  a  good  leverage,  will 
also  give  a  very  slow  movement 
to  the  nut,  and  this  has  been  found  to  be  the  principal  trouble  in 
practical  operation  with  the  brake—  |Kns  ] 


■V  ... 


THE  SCREW  BRAKIi 


Railroad  Brake-Shoes 


Boston.  Sept  28.  1902. 

Editors  Streh  Railway  Jot  rnal: 

The  recent  street  railway  accident  at  Pittsficld  command*  the 
attention  of  the  whole  country,  because  the  life  of  the  President 
was  endangered.  In  the  discussion  of  this,  and  of  the  many 
accidents  which  occur  011  the  electric  street  railways  every  year, 
it  is  often  urged  in  the  press  that  the  means  used  for  stopping  the 
cars  in  an  emergency  ai-  insufficient,  and  power  brakes  arc  de- 
manded In  this  demand  the  vital  point  is  overlooked.  Power 
brakes  3n<J  all  other  kinds  of  brakes  are  mechanical  devices  to 
wholly  or  in  p;irt  force  the  brake-shoe  against  the  tread  of  the 
revolving  wheel  to  retard  and  stop  them  by  the  friction 
which  results.  Obviously  the  material  of  which  the  brake-shoe 
is  made  and  the  sort  of  contact  it  has  upun  the  polished  chilled 
thread  of  the  car  wheel  are  of  the  utmost  importance. 

Brake-shoes  made  of  chilled  iron  throughout  have  been  used  in 
the  West,  but  the  evidence  of  several  serious  disasters  goes  to 
show  that  a  chilled  brake-shoe  on  a  chilled  wheel,  with  both  worn 
■month  and  with  the  most  rmid  contact.  doc»  not  produce  the  fric- 
tion which  a  soil  iron  shoe  products  and  therefore  does  not 
slop  the  car  M  quickly.  It  may  wear  longer  than  a  softer  shoe, 
but  will  not  do  its  work  so  well.  Brake-shoes  which  are  three 
quarter*  or  Oiie-half  Chilled  are  questionable  also. 

The tlaMer Cir Bulkier*'  standard  is  understood  to  be  a  soft  gray 
iron  shoe,  as  di»tingni<.hcd  Irom  a  hard  gray  iron  »hoe,  for  al- 
though the  latter  may  give  more  mileage,  i.  e,  wear  longer  under 
rqual  conditions,  the  iomier  has  been  found  to  give  the  better  re- 
sults. There  are  also  special  shoes  made  expressly  for  the  pur- 
pose of  securing  better  braking  results  by  means  of  greater  trie 
tion  on  the  wheel,  requiring  !cs  power  to  set  the  brakes. 

Should  not  this  part  of  the  subject  be  considered  and  discussed 
and  should  not  the  railroad  commissioners  cause  a  thorough  and 
comprehensive  test  to  be  made  of  all  the  type*  of  brake-shoes 
used  on  the  street  railways  and  steam  railroads  of  this  Stale? 

W.  W.  Whitcomb. 


Death  of  Prof.  Sidney  H.  Short 


A  cablegram  from  London,  dated  Oct.  22,  announces  the  1 
in  that  city  from  appendicitis,  of  Professor  Sidney  H.  Short, 
technical  director  of  Dick.  Kerr  &  Co. 

Professor  Short  was  one  of  the  pioneers  of  the  electric  railway 
business,  and  until  his  departure  from  this  country  had  been 
prominently  and  continuously  identified  with  the  development  of 
the  electric  railways  of  America.  He  was  born  in  Columbus, 
Ohio,  in  1857,  and  was  graduated  from  the  Ohio  State  University 
in  1880.  While  in  college  he  invented  and  patented  a  long-dis- 
tance telephone  transmitter  and  an  improved  arc  lamp.  After 
graduation  hewas  appointed  professor  of  physics  and  chemistry  in 
Denver  University,  and  while  in  that  city  built,  in  1885,  his  first 
electric  railway,  which  was  a  conduit  line.  In  1887  he  returned  to 
Columbus  and  built  a  2!  '-mile  electric  railway  in  that  city.  He 
built  another  line  in  St.  Louis  in  1888,  and  in  1800  removed  to 
Cleveland,  where  he  organized  the  Short  Electric  Railway  Com- 
pany, which  soon  took  a  prominent  place  as  a  manufacturer  of 
electric  railway  apparatus.  After  the  absorption  of  this  company 
by  the  General  Electric  Company  Mr.  Short  took  a  short  rest,  but 
was  soon  invited  to  engage  in  his  chosen  field  by  the  Walker 
Manufacturing  Company,  which  up  to  that  time  had  been  a  large 
manufacturer  of  cable  machinery.  The  managers  of  this  company 
decided  to  engage  in  the  manufacture  of  electrical  apparatus,  and 
selected  Professor  Short  as  its  vice-president  and  electrical 
engineer,  Walker  motors  and  generators  were  soon  placed  1 
the  market  and  achieved  a  high  reputation  for  excellence  ol  1 
sign  and  construction.  While  connected  with  this  company 
Professor  Short  paid  special  attention  to  the  problems  of  heavy 
electric  railroading,  and  developed  an  80-hp  motor  for  electric 
railway  work,  which  was  adopted  on  the  Brooklyn  Elevated  Rail- 
way, and  a  t.so-hp  motor,  which  was  put  in  service  on  the  Metro- 
politan West  Side  Flevated  Railway,  of  Chicago.  While  con- 
nected with  the  Walker  Company  Mr.  Short  also  developed  a 
pneumatic  system  of  multiple  unit  control. 

In  180R  the  control  of  the  Walker  Company  was  secured  by  one 
of  the  other  large  manufacturing  companies,  and  early  in  1800, 
Professor  Short  sailed  for  London,  where  he  accepted  the  posi- 
tion of  technical  director  of  the  English  Electric  Manufacturing 
Company,  a  corporation  which  had  recently  been  organized  by 
British  capitalists  associated  with  Dick.  Kerr  &  Co,  to  build 
electrical  apparatus  of  all  kinds,  but  particularly  for  street  railway 


Under  the  direction  of  Professor  Short  very  large  works  were 
erected  by  the  English  Electric  Manufacturing  Company  at  Pres- 
ton. England,  and  the  work  of  manufacture  was  immediately  com- 
menced The  success  of  the  enterprise  was  immediate  from  the 
start,  and  orders  were  received  not  only  from  many  of  the  large 
tramway  companies  in  Great  Britain  but  also  from  British 
colonies  in  the  East  and  from  a  number  of  eontinental  countries. 
Professor  Short's  record  in  England  as  an  electrical  inventor  and 
manufacturer  was  equally  as  successful  as  that  in  America,  and 
at  the  request  of  a  number  of  srientifir  bodies  he  has  presented 
papers  before  them  on  various  technical  subjects  connected  with 
the  design  of  electrical  apparatus  In  spite  of  his  residence 
abroad  he  never  gave  up  his  American  citizenship,  and  with  his 
wife  made  several  trips  to  this  country,  the  last  one  being  on 
the  occasion  of  the  convention  of  the  American  Street  Railway 
Association  in  New  York  in  1001.  where  he  renewed  his  ac- 
quaintance with  many  of  his  former  friends. 

As  an  inventor  Professor  Short's  record  stands  extremely  high, 
and  has  been  marked  by  a  remarkable  progTessiveness.  as  he  has 
kept  in  touch  with  the  latest  developments  in  electric  railroading, 
and  has  made  improvements  and  inventions  in  advance  of  the 
art.  Personally,  he  was  an  extremely  agreeable  companion,  and 
had  a  very  wide  circle  of  friends.  Professor  Short  leaves  a  wife, 
three  sons  and  one  daughter  His  eldest  son  is  now  taking  the 
engineering  course  at  Cornell  University. 


Plan  to  Arbitrate  Hudson  Valley  Strike  Fails 

The  proposition  suhmittcd  by  Addison  B  Colvin.  president  of 
the  Hudson  Valley  Railway,  and  agreed  to  by  the  company  and 
the  striking  motormen  and  conductors  on  Oct.  20.  has  suddenly 
and  unexpectedly  failed  of  its  peaceful  ohiect.  The  proposition 
wa«  thst  the  differences  existing  between  the  company  and  the 
striker*  were  to  he  settled  by  a  board  of  arbitrators,  each  side  to 
name  an  arbitrator,  and  these  two  to  select  a  third  if  necessary 
to  avoid  a  deadlock.  The  company  appointed  B.  S.  Josselyn. 
general  manager  of  the  company,  and  the  strikers  selected  James 
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M.  Shechan,  of  the  Albany  division  of  the 
nation  of  Street  Railway  Employees. 

At  the  first  session,  held  at  Glens  Falls  on  Oct.  at.  Mr.  Josselyn 
held  that  the  company  should  have  the  right  to  reinstate  such  ot 
its  ex-employees  as  it  deemed  proper,  but  Mr.  Sheehan.  it  Is 
alleged,  resented  this  claim,  and  instead  of  requesting  the  selection 
of  a  third  member  of  the  board  of  arbitration,  withdrew  (rom  the 
board,  and  thus  violated  the  agreement  that  had  been  signed 
between  the  company  and  the  men.  The  unaccountable  action  on 
the  part  of  the  representative  of  the  men  has  excited  severe 
criticism. 

Substantially  the  full  schedule  of  cars  is  being  run  on  the 
several  divisions  in  Saratoga.  Warren  and  Washington  Counties, 
and  cars  are  now  operated  at  night  on  some  sections  of  the  road. 
There  is  a  slight  increase  in  traffic,  but  many  are  deterred  from 
using  the  cars  by  reason  of  the  intimidating  acts  and  general  boy- 
cott pursued  by  strike  sympathizers. 


Wilkinsburg,  Pa.  App.  filed  March  28,  1002.  A  track  brake  in 
which  the  shoe  presses  against  the  side  ol  the  rail  as  well  as  the 
tread 

711,277.  Cement  Railroad  Tie;  W.  J.  Bell.  Newaygo,  Mich. 
App.  filed  June  21.  1002.    A  metallic  tie  embedded  in  a  block  of 


Topfci  of  the  Week 

A  peculiar  case  came  before  a  Massachusetts  judge  a  few  days 
ago,  when  one  of  the  cars  of  the  Brockton  It  Plymouth  Street 
Railway  was  held  up  in  Plymouth  by  a  resident,  who  was  owed 
$250  by  the  car  conductor.  The  car  was  held  for  from  five  to 
seven  minutes  by  the  defendant's  team,  which  purposely  blocked 
the  track  until  the  conductor  paid  his  personal  hill.  A  fine  or 
$10  was  imposed  by  the  judge,  with  the  admonition  that  privafe 
bills  must  not  be  collected  at  the  public's  expense. 

The  right  of  way  man  for  an  electric  railway  that  is  to  extend 
through  a  rural  district  took  up  residence  in  one  of  the  small 
towns  through  which  the  road  is  to  pass,  and  in  order  to  "feel  the 
opinion  of  the  community"  became  a  frequenter  or  the  village 
store.  Of  course,  the  electric  railway  was  discussed  by  the  vil- 
lagers, and  frequent  arguments  as  to  the  benefits  to  be  derived 
through  the  construction  of  the  road  resulted,  But  of  all  who  dis- 
cussed the  line  one  old  fellow,  a  man  who  sees  the  tendency  of  the 
times,  was  always  found  to  be  the  champion  of  the  electric  railway. 
One  day,  when  the  discussion  began  to  warm  up.  the  old  man 
declared,  after  dwelling  at  great  length  on  the  desirability  of 
granting  a  location,  that  he  would  be  willing  to  give  $1,000  to  have 
the  road  run  near  his  place,  so  sure  was  he  of  the  advantages  that 
would  accrue  through  its  operation  Now.  the  right-of-way  man 
was  within  earshot,  and,  convinced  th.it  the  time  to  act  had  come, 
he  in  due  time  gently  broached  the  subject  to  the  old  fellow,  seeing 
in  the  magnanimity  of  the  latter  a  door  that  would  open  to  a  flood 
of  grants  from  others.  But  now  the  vision  of  the  old  fellow,  down 
from  his  seat  on  the  sugar  barrel  in  the  far  corner  of  the  store,  was 
quite  different,  for  he  demanded  $2,000  for  the  right  to  pass  his 


Street  Railway  Patents 

UNITED  STATES  PATENTS  ISSUED  OCT.  14,  MM 

[This  department  is  conducted  by  \V.  A  Roscnlwiurn.  p.-iirnt 
attorney.  Room  No  i2o.t  7  Nassau- Rcekman  Building,  New  York  ] 

710.041.  Street  Car  Fender:  R.  A  Bocttler,  Cleveland.  Ohio. 
App.  filed  June  21.  lonj.  A  tripping  mechanism  for  changing  the 
elevation  of  the  scoop. 

711.022  Trolley  for  Electric  Railways;  C.  F  Thomas.  Spring- 
field, and  J.  M.  Olinger.  Vienna  Cross  Roads,  Ohio.  App.  filed 
July  21,  1002.  The  harp  is  connected  with  the  end  of  the  pole  by 
a  latch,  so  that  it  can  be  readily  removed  thcrc.'rom 

711.0,36  Circuit  Closer  for  Trolley  Signals:  W  M.  Chapman, 
Newton,  Mass.  App  filed  March  9.  tool.  A  box  like  frame  sup- 
ported above  the  trolley  wire  and  containing  a  switch,  which  is 
operated  by  a  lever  projecting  from  the  box  in  a  position  to  be 
struck  by  the  trolley  wheel. 

711.051.  Car-Step:  T.  Kendriek.  Glenwood  Springs,  Col.  App. 
filed  April  21,  1002.  Details 

711.084.  Car  Brake:  J.  Toner,  Pittsburgh,  Pa  App  filed 
March  4,  1902.  An  emergency  brake  constructed  upon  the  prin- 
cipal of  a  chock  block 

71 1.107.  Electrical  Traction  System:  W.  S  Hill.  If  yd.-  Park. 
Mass.  App.  filed  March  31,  1002.  The  contact-shoe  is  pressed 
into  engagement  with  buttons  in  the  roadway  by  an  electric 
magnet. 

711,208.  Car  Brake;  C  M.  Haynes,  Toledo.  Ohio.  App.  filed 
Feb.  I.?.  1002.  A  brake-shoe  presses  against  the  top  of  a  brake 
disc  mounted  in  movable  bearings,  and  is  thus  forced  into  contact 
with  the  rail 

711,280    Brake  for  Street  Railway  Cars,  etc.;  H.  T.  Brown, 


711.286.  Trolley;  E.  W.  Clark.  Columbus.  Ga.  App.  filed  April 
9.  1902.  The  harp  is  pivoted  to  the  upper  end  of  the  pole  and  held 
in  place  by  a  latch,  which  is  released  when  the  wheel  leaves  the 


PATENT  NO.  710.941. 

wire,  allowing  the  harp  to  swing  downward  out  of  operative  posi- 
tion. 

711.393,  Electric  Railway  or  Tramway;  G.  K.  Cornwallis -West. 
London,  England.  App.  filed  May  23,  1902.  A  devitrified  glass 
paving  block,  having  a  cavity  therein  forming  a  portion  of  the 
conduit 

711.320.  Switch;  A.  E.  James.  Natchez.  Miss  App.  filed  May 
16.  1902.  The  point  is  held  in  one  of  its  positions  normally  by  a 
spring,  so  that  it  automatically  assumes  that  position  after  being 
moved  by  the  flange  of  a  wheel. 

711.428.  Trolley  Retriever:  A.  W,  Knuton.  Galesburg.  III. 
App.  filed  June  4.  1902.  A  spring  drum  and  pawl  and  ratchet  ar- 
rangement for  taking  up  the  slack  of  the  cord  and  pulling  down 
the  pole  in  case  it  leaves  the  wire. 


MR  STUART  A.  ALLKN  has  been  appointed  traffic 
of  the  Miami  It  Erie  Canal  Transportation  Company. 

MR  KRNST  WF.INER,  manager  of  Arthur  Koppel,  of  New 
York,  returned  last  week  from  an  extensive  business  trip  in  Eu- 
rope. 

MR  H.  I.  RAINES  has  resigned  as  superintendent  of  the 
Mniich  Chunk.  1  ehighton  &  Slatington  Electric  Railway  Com- 
pany, of  Mauch  Chunk.  Fa 

MR  EDWARD  WAGENHALI.S  has  resigned  as  general 
Miin  rintendent  of  the  Millcreek  Valley  Street  Railway  Company 
ami  Hamilton,  filendale  &  Cincinnati  Traction  Company,  of  Cin 
cinnati.  Ohio,  to  become  general  manager  of  the  New  York  & 
Philadelphia  Traction  Company,  of  New  Brunswick.  N.  J. 

MR  THOMAS  FITZGIBBONS  has  been  appointed  superin 
trndent  of  the  Bay  Cities  Consolidated  Railway  Company,  of  Bay 
City,  Mich.,  to  succeed  Mr.  William  Luxton.  resigned.  Mr. 
Fitzgibbons  has  been  in  the  employ  of  the  company  a  number 
of  years,  and  is  well  qualified  for  the  position  to  which  he  has  just 
been  appointed. 

DR.  LOUIS  DUNCAN,  director  of  the  department  of  elec- 
trical engineering  at  the  Massachusetts  Institute  of  Technology, 
gave  an  informal  lecture  before  the  Society  of  Arts  of  tin-  Itisti 
tute  in  the  engineering  laboratory,  on  Clarendon  Street.  Boston 
on  the  evening  of  Oct  9.  his  subject  being  the  "Long  Distance 
Operation  of  Electric  Railways."  Dr.  Duncan  spoke  entertain- 
ingly for  an  hour  on  various  phases  of  electric  railroading  which 
have  been  brought  to  his  attention  recently,  notably  the  Gan*. 
Arnold  and  Westinghousc  system*  He  devoted  most  of  his  time 
to  a  discussion  of  the  alternating-current  road  as  built  in  Europe, 
with  an  analysis  of  their  principal  operating  feature*,  advantages 
and  defects. 
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THE  MARKETS 


The  Money  iTarket 

The  mom-y  market  lias  dcvelopcel 
past  week    Call  loan  rates  have  rang 
with  the  bulk  of  the  business  transact 
premium  on  time  loans  has  entirel 
longer  dilticutt  to  obtain  sufficient 


Wall  Stkkkt,  Oct  at,  19°* 


omparativc  ease  during  the 
il  between  4  atul  6  per  cent. 

■el  at  about  5  per  cent.  Tile 
1  disappeared,  and  it  is  no 
iceotnnwdaiion  ior  four  t<> 


six  months  at  6  per  cent.  For  the  shorter  dates,  however,  6  per 
cent  is  stilt  bid,  but  this  is  due  more  to  the  indisposition  of 
lenders  to  place  contracts  for  that  length  ot  time,  rather  than  to 
the  scarcity  "i  funds  The  banks  show  more  inclination  to  re- 
enter the  market,  but  at  present  a  large  part  of  the  offerings 
continue  to  e  e.me  from  trust  companies  and  institutions  enlier  than 
the  clearing  house  banks  The  banks  continue  to  gain  cash  fre>m 
the  Sub-Treasury,  the  total  Kain  since  Oct.  17  being  close  on  to 
$l.l.ooo.coo  This  was  due  largely  to  the  redemption  of  bonds  by 
the  Secretary  of  the  Treasury,  and  it  is  expected  that  the  total 
amount  to  be  released  by  these  transactions  will  amount  to  abeuit 
$j.t.oem.ooo.  In  addition  t<>  these  operations  the  Treasury  Depart 
tnciit  is  anticipating  interest  on  government  bonds  due  on 
Nov.  1.  which  will  further  increase  the  amount  oi  loanable  funels 
very  materially  About  the  only  unfavorable  facte>r  in  the  sittta 
lion  is  the  increasing  strength  in  the  foreign  exchange  market 
Quotations  ior  stifling  have  risen  <|uite  sharply  within  the  past 
few  days.  and.  according  to  forcifin  bankers,  rates  are  now  within 
>4  per  cut  of  the  gold  ex-iort  point,  with  the  tendency  still  up- 
ward. There  is.  however,  considerable  elifTerencr  of  opinion  as  to 
the  prospects  e>f  ge.UI  exports,  and  the  more  conservative  are  in- 
clined to  look  upon  such  transactions  as  a  matter  for  further  con- 
sideration. It  is  argued  that  should  an  outflow  of  gold  be  in- 
augurated it  would  immediately  result  in  a  decided  hardening  of 
money  rates  here,  which  would,  in  turn,  be  reflected  in  a  decline 
in  .  s.<  bange  to  a  point  when  exports  of  the  yellow  metal  would  be 
out  oi  the  question  The  local  hanks  have  greatly  strengtheneel 
the  ir  position,  the  reserve  on  all  accounts  showing  an  increase  last 
week  of  i.ur  $4,080,000.  The  indications,  however,  point  to  a 
continued  firm  money  market  for  the  balance  of  the  year.  Dis 
e-.iunt  rates  at  the  principal  European  center*  continue  firm,  but 
the  changes  from  a  wee  k  ago  arc  not  important 

The  Stock  n.rket 

The  liquidation  in  stocks,  which  resulted  in  a  severe  slump  in 
values  on  the  Stock  Exchange,  was  followeel  at  the  close  of  last 
week  by  a  resumption  of  operation  by  Western  speculators  for 
the  rise.  These  operations  were  accelerated  by  the  final 
s,  ttl.  timet  oi  the  coal  strike,  and  by  the  decision  of  the  Secretary 
of  the  Treasury  to  redeem  a  round  amount  of  government  bonds 
The  bank  statement  was  unexpectedly  goeid,  showing  an  increase 
..f  over  $4 .01  m .< mil  in  the  reserves.  Prices  rose  on  the  publication 
of  this  statement,  but  just  before  the  close  there  was  considerable 
realizing  sates  in  certain  issues,  which  prevented  any  important 
advance  in  other  parts  of  the  list  This  selling  was  continued  on 
Monday  by  people  who  bad  bought  at  the  low  level,  and  who 
evidently  thought  such  a  course  prudent  For  the  remainder  of 
the  week  the  marke  t  t'elt  the  effects  of  this  selling,  and  the  in- 
creasing strength  in  the  foreign  exchange  market  suggesting  gold 
exports,  caused  some  uneasiness  The  banks  and  more  conserva- 
tive interests  have  fell  that  it  would  be  unwise  to  have  active 
speculation  at  this  time,  and  eneleavored  to  check  any  unreason- 
able- bull  movement.  Speculation  became  dull,  and  at  the  close 
settled  down  to  a  purely  traders'  market. 

There  was  absolutely  no  news  bearing  HOOD  the  local  traction 
stocks,  and  the  movements  in  them  were  unimportant.  In  Brook 
lyn  Rapid  Transit,  an  inside  peieil  took  occasion  to  mark  up  the 
price  a  trifle,  while  Manhattan  Railway  advanred  on  buying  by 
insiders  There  was  also  talk  of  a  renewal  of  negotiations  with  the 
Ne  w  Ye.rk  Central  people 


Such  moderate  trading  as  there  has  been  in  the  traction  securi- 
ties in  the  Philadelphia  market  during  the  week  has  been  confined 
fe.r  the  most  part  to  Philadelphia  Rapid  Transit  and  Union  Trac- 
tion. The  feirmrr  recovered  leisurely  from  17  to  18.  without  any 
particular  efforts  being  noted  to  bid  up  the  price.  Similarly 
I'nion  Traction,  which  sold  a-  low  as  4*1.1$  a  week  ago.  rallied  to 
47S  Neither  of  the  movements  were  significant  of  any  special 
development  in  the  properties,  being  merely  in  harmony  with  the 
course  of  the  general  market    Nothing  but  odd  lots  oi  American 


Railway!  and  Philadelphia  Traction  have  changed  hands,  the  first- 
named  between  52!  S  and  SJ'S.  and  the  latter  between  97'*  and 
<)*',.  Consolidated  Traction  of  New  Jersey  has  been  fairly  active, 
at  the  single  price  oi  69  »i  On  semi-official  intimations  that  a 
price  of  35  a  share  had  actually  been  offered  for  the  control  of 
Faumount  Park  Transportation,  the  stock  rallied  3  points  to  37. 
but  only  100  share  s  were  dealt  in.  Bond  sales  for  the  week  com- 
prised Electric— People*  Traction  4s  at  o8J4  and  o8>-».  Union 
Traction  eif  Indiana  ,ss  a!  101.  American  Railway  5s  at  to8,  Citiien 
Passt  tiger  of  Indianapolis  5s  at  no'i.  Indianapolis  Railway  4s  at 
87'  i.  United  Railways  4s  at  86<-J  to  87,  and  Peopled  Passenger 
4s  at  105. 


Transactions  in  the  Chicago  tractions  i.avc  been  exceedingly 
limited,  but  the  lone  of  the  market  has  been  firm  during  the  week. 
City  Railway  recovered  sharply  to  212.  Lake  Street  Elevated, 
which  sold  down  to  </„  the  previous  week,  rose  to  io)>,  but  later 
lost  part  of  its  gain.  Metropolitan  continued  firm  at  40' ',  and 
jeilj.  and  odd  lots  of  the  prefe  rred  sedd  be  tween  89  and  OA,  North- 
western common  reisc  from  ,14  to  35,  but  later  reacted  a  fraction. 
South  Side  was  strong  and  fairly  active  at  110.  No  sales  of  Union 
Traction  common  were  reported,  and  only  one  sale  of  the  pre- 
ferred, at  jo.  It  is  announced  that  the  Aurora- Wheaton  electric 
line  will  have  its  hill  equipment  of  fifty  car*  in  operation  by  Dec 
1.  and  will  then  be  prepared  to  furnish  an  addition  of  at  least  10,000 
passengers  daily  to  the  Metropolitan  Elevated.  The  increase  in 
l  ake  Street  earnings  since  the  express  Service  was  installed  is  said 
to  be  between  10  and  12  per  cent  The  company  is  expending 
$75000  for  improvement*,  which  will  provide  ample  power  and 
heat  for  the  winter  months. 


Other  Traction  Securities 

Massachusetts  Electric  respe 
the  general  market  situation,  ai 
the*  speculative  interests  in  the 
operations  again.  The  quotati 
to  ,t8' ...  ami  held  most  of  the 


indcd  very  quickly  to  the  relief  in 
id  there  were  some  indications  that 
common  stock  hael  resumed  active 
in  was  advanced  rapidly  from  J5I4 
gain.  The  preferred  sympathized 
only  slightly,  rising  from  94V4  to  95.  Bostein  Klevated  was 
stronger,  at  156,  and  sales  of  the  subscription  privileges  were  made 
lively  from  74  to  76'  j.  In  Baltimore  the  week  has  been  a  dull 
e>ne.  with  a  tendency  toward  recovery.  United  Railways  1 
rallied  fre>m  to  14' 4.  the  preferred  sold  34,  the  i 
went  up  from  <■;'.,  to  684,,  and  the  general  4s  sold  between  04H 
and  e,s  Nashville  Railway  stock  yielded  a  fraction  from  6  to 
but  the  5  per  cent  certificates  held  comparatively  firm  at  75' i 
Bond  sales  were  less  than  usual,  the  only  ones  reported  being 
Knoxville  Traction  5s  at  101.  and  Anacostia  &  Potomac  5s  :i 
071 1  The  week's  sales  on  the  New  York  curb  included  American 
Elevated  (IJ00  shares),  between  I  and  Vi.  American  Light  & 
Traction  at  4n'  .  Camden  &  Trenton  at  4K  and  4*14,  New  Orleai.s 
Common  from  16  to  I71«,  the  preferred  at  5.V  .•.  the  4'  i  per  cent 
bonds  from  82  te>  84.  Brooklyn  Rapid  Transit  new  4s  at  875%. 
United  Railways  of  St.  Louis  4s  at  85$ji.  and  San  Francisco  Rail- 
ways 4s  at  91.  Last  week  was  one  of  the  quietest  on  record  on 
the  Cleveland  Stock  Exchange:  only  about  800  shares  of  traction 
stock  changed  bauds  The  transactions  were  all  small,  coming 
irorn  srnall  investors  who  picked  up  bargains.  Prices  of  nearly  all 
the  issues  showed  slight  declines  from  the  week  before.  Syracuse 
Rapid  Transit  told  at  30'A.  but  advanced  later  to  31  !i.  Two 
small  lots  of  Eastern  Ohio  Traction  came  out  at  *8.  the  lowest  on 
record.  Two  small  lots  of  Lake  Shore  Kleetrie  sold  at  18,  and  a 
small  lot  <.i  Aurora.  Elgin  &  Chicago  preferred  at  94  Monday 
the  situation  improved  materially,  bids  being  stronger  than  in 
two  weeks,  on  Cincinnati,  Dayton  &  Toledo;  Western  Ohio. 
Aurora,  Elgin  &  Chicago  and  Miami  Canal  Aurora,  Elgin  & 
Chicago  receipts  brought        and  Lake  Shore  preferred  57. 

Iron  and  Steel 

Interest  in  the  iron  market  at  the  moment  centers  chiefly  upon 
the  probable  effects  of  the  ending  of  the  coal  strike  upon  the  in- 
elustry.  Inasmuch  as  the  furnaces  which  went  out  of  blast  on  ac- 
count of  the  fuel  shortage  represented  only  2  per  cent  of  the 
country's  entire  output,  the  immediate  consequences  will  not  be 
very  great  The  main  good,  ii  it  comes,  will  be  through  relieving 
the  present  pressure  upon  the  soft  coal-carrying  railroads, 
and  thus  allowing  the  Western  furnaces  which  are  now  suffering 
from  inability  to  gi  t  sufficie  nt  furl,  to  have  the  supply  oi  coke  that 
they  nerd.  Go.td  judges  of  the  situation  think  that  the  strike  set 
(lenient  means  a  check  upon  the  import*  of  feireign  iron,  and  the 
gradual  raising  .if  dome  stic  production  to  a  level  somewhere  near 
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that  of  domestic  consumption.  Quotations  are  nominally  on- 
c-hiiisfd  at  %-iiJS  for  Besjemcr  pig.  $ji  50  for  steel  billets  and  $j8 


The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bond*,  as  compared  with 
last  week. 

(Jet.  14  Oct  SI 

\mcrican   Railways  Company    St  62W 

Aaron.  Elgin  ft  Chicago    a»S  3? 

Boston  Elevated    164  16.-.\ 

Brooklyn  R.  T.    ■  £1 

ni«4«o  oty  a*  as 

I  hiri(»  Union  Tr.  In  mawiil    17  IS 

Clue  ago  Union  Tr.  (preferred!   60  61) 

Cleveland  Electric    Wi  Sr. 

(coauBon)    U  6* 

(preferred)    1US  1« 

CimHim  Traction  ot  X.  J   W  «9>, 

Cuootidated  Traction  of  N.  J.  U   l|(r\ 

I>etroil   United.   K5  ■ 

l.'ectrie  People's  Tr  .cli.nl  I  lliila.l.  Iplua  I  4s   ML,  S»V, 

I. 'fin,  Amor.  *  Southern    —  JO 

Indt.napoli.  Street  Railway  4.    87  »7 

LalM  Shore  Elecinc    aIKH  H 

Lake  Street  Elevated    9V, 

Manhattan  Railway    1»4  «4\ 

Massachusetts  Elec.  Cow,  (common)    36  Zh 

Massachusetts  Elee.  Co*  (preferrcdl    a*&  to 

Metropolitan  Elevated.  Chicago  (common)    4»  V>> 

Metropolitan  Elevated,  Chicago    Sis,  N*', 

MttMpalMa  street   13744  lay, 

Nrw  Orleans  Railways  (common!   ...   Mt\  IT 

New  Orlcant  Railway,  (preferred)    63  63S 

North   American    \2i  1:11*, 

Northern  Ohio  Traction  (common)   «4  O* 

Northern  Ohio  Trs.-lion  (preferred)    »  VI 

Ntrth  Jerrey    ll\  'a\ 

Northwestern  Elevated.  Chicago  (common)    14  J4V, 

Philadelphia   Rapid  Traniit    1S»,  IT1, 

l'*,L,Vi|i,ia  Traction    fMf,  t» 

St.  l,o*n.  Tran.it  (common)    {§  — 

South  Side  Elevated  (CTueafo)    KM  110 

Syracuwr  Rapid  Tran.it    J*.  a.114, 

Syracuse  Rapid  Traniit  (preferred)    7»  i7S'» 

Third  Avenue    ijj  127 

Toledo  Railway  ft  Light    BH  a* 

Twin  Ciy  Hill  lip  ill  I  (common)    1154  U» 

United  Railway*.  St.  Louis  (preferred)    - 

I  ailed  Railway*.  St.  Louia  4*    MS  ON, 

1'r.ioei  Traction  (Philadelphia)    sHfi,  r, 

Western  Ohio  Railway   a3:i>,  ."I 

a  A.ksd 

Metal* 

Quotations  for  the  leading  metals  are  as  follow.:  Copper,  it*, 
cents;  tin.  25  05  cents:  lead,  a'*  cents,  and  s;.eltrr.  cents 

—  

OAKLAND.  CAL.— The  gross  receipt,  of  the  Oakland  ftanut  Company  lor 
Stpfemher.  liKC.  shore  an  increase  of  Jll.SM  oyer  the  rarnm«»  for  September. 
1901.  For  the  «ix  month,  ending  Sept  an,  llKC,  the  grow,  receipt.  .ho«y  an 
increase  of  Wtl.wK  over  the  samr  perwMl  of  1SOI. 

OAKLAND.  CAL.— A  meeting  of  the  irtockholdcr.  of  the  Oakland  ft  San 
Jaw  Electric  Railroad  i.  to  he  held  Dee  19  for  the  purjwiv  of  voting  on  a 
proposition  to  iuue  J3.i-sJ0,ul«j  bond..  The  wmwnj  organiied  t.r  interest, 
ulrntified  with  the  OakUnd  Tun.il  Company  to  build  an  exteniion  of  the 
line,  of  thai  company. 

NORTHAMPTON*.  MASS.  The  rc|».rt  of  the  Ireat-jrer  of  the  NarrJiampum 
Slrret  Railway  Company,  made  at  the  annual  meeting  of  the  company.  Ji.  w. 
the  following:  Crow  receipts.  tI44.H4«:  grow,  expenditures.  »t4H,33&;  dehcit. 
RAMj  p».*cngcr.  carried.  J,»4*.iWl;  mile,  of  track  operaied.  SSJ«.  number  of 
employee.,  If* 

AMHERST,  MASS.— The  director,  of  the  Amherst  *  Sunderland  Street 
npany  have  declared  a  semi  annual  divide*,  of  1  per  cent. 

YORK.  N.  Y.-It  i.  again  reported  that  the  VanderbiU  interest, 
.tc  negotiating  for  control  of  the  Manhattan  Elevated  Railway. 

LINCOLN,  NED.-Minorlty  .tockholder.  say  they  will  apply  for  the  ap 
pointment  of  a  receiver  for  the  Lincoln  Heat  *  Power  Company,  and  alao 
demand  the  Lincoln  Traction  to  produce  book,  in  court  to  ihow  disposition  of 
fundi. 

WF.STFIELD.  N.  Y.— The  Lake  Erie  Traclion  Company  ha.  obtained  ron- 
tent  frocn  the  Railroad  CommiMioner.  to  i..ue  a  first  mortgage  tor  $40.' cm) 
and  to  increaae  it.  capital  nock  from  IIM.OW  to  WAX  Tlie  proceed,  frccn 
the  .,1,  of  the  additional  securitK-.  are  for  the  construction  and  equipment  of 


line. 

MINKOl.A,  N.  Y. —  The  Railroad  Commisuoner.  ha**  authorized  the  New 
York  n  Ijjng  l.land  Traction  Company,  the  auceewor  of  the  Minneola,  Hcrvp- 
Mta.  *  Kreeiwrt  Traclion  Company,  to  increaae  the  amount  of  it.  capital 
»l.vk  finm  HSi.nnri  to  ILtMi.oOO,  and  also  to  issue  a  fir.t  mortgage  foe  n.OW.irOO. 

NEW  YORK.  N.  Y.  The  American  Light  it  Traction  Company  has  de- 
dated  a  regular  quarterly  di.idrr.d  ot  IV.  fwr  cent  on  tlx-  preferred  stock, 
puyatilc  Nov.  1. 

NEW  YORK.  N,  Y  — Messrs.  Ifa.kina  &  Sells,  certified  public  accountants, 
have  hle.l  with  thr  bunking  house  of  Brown  Itrother.  \  Company,  an  analy-i. 
ol  thr  hnanoal  situation  of  the  United  Railways  Investment  Company,  of  San 
I'rancisco,  which  corporation  owns  and  operate,  the  street  railway  .y.tera  of 
that  city.    Messrs  Ila.lun.  It  Sri  Is  compiled  this  table: 

Six  Month. 
Year  Ending  Ending 
l>ee.  n.  19U1    June  JO.  ISOI 

Crow,  raining.    ».1»,W<J  97 

Operating  espensc.  and  Uvea   S,tlb*,»57.71 

Income  from  operation.    |2,'W&,9S-**      tl.OOl ,4tti-47 

M.scellaneou.  income    17^S0J»  *.t.7»  41 

Total  net  income   UfKUMM  «,(W,I*K7»8 

•Property  ciMtipletrly  lied  up  by  slnVe  April  19  to  April  M,  1S02. 
Su|.pU-menting  thr  H.i.kins  h  Srlls  exhibit,  there  i.  filed  a  report  by 
.lilsim  J,  Colentan,  a  street  railway  expert  of  standing,  who  state,  that 
hi*  investigation  discloses  that  in  January  of  this  year  the  system  was  "earn* 
inf  OVel  cents  per  car  mile,  and  that  a.  H%  cent,  per  car  mile  was  a 
high  average  for  lag. gnu  of  operation,  the  .y.tem  could  easily  operate  on  • 
4"  per  cent  txisis "  Mr.  Coleman  .d.i.  thr  rsliini.tr  that  the  San  Krancisco 
street  car  system  will  show  an  annual  increase  of  earnings  of  10  per  cent  at 
least,  hi.  calculation  bring  that  during  the  current  year  the  system',  earning, 
will  reach  KiA»>,mu  And  upon  l*u-  basts  of  thise  conclusion,  by  Xfr. 
and  the  analysis  of  Mr-. is  Haskins  &  Sells,  the  following  estimate  is 
by  tne  Stuck  Esrhangc  house  of  Talbot  J.   .aylor  It  Company: 

1st  Year        2d  Year       ltd  Year 

Cro..  earning.   Ji.'iUO.iaJ      HO*,<M  M,*Vi«n 

hspense.  of  operation  and  taxes   .i.OUd.mig        1.<C6.01»I  J,3TK).iX(0 

Income  from  operation   E,fJ»,000      CuS/iO  ».4D6,0(iO 

Fixed  charges 

Five  per  ce 

Surplus   s   nMl.nim       J(7$.wt)  H,086.ixt0 

( gwMMBt  stock  will  earn    »Ai%  10.66% 

BtrFFALO,  N.  Y.-juatiee  VYTtite.  in  the  Special  Term  o,  the  Supreme 
Court,  ho.  srt  Nov  17  as  the  date  of  the  sale  at  public  auction  of  the  property 
of  the  Huftolo.  Hamburg  &  Aurora  Railway. 

GRF.E.N'SltORO.  N.  C.-The  Greensboro  Electric  Company  has  tuned 
Wiit!.i«.i  of  fir.t  mortgage  6  per  cent  gold  bonds,  dated  April  1,  1SQ2.  and 
secured  by  >  mortgn.-e  for  MiM.'OO,  given  to  the  North  American  Trvut  Com- 
pany, as  trustee.  The  bond,  are  due  in  thirty  yenr.,  but  are  .object  to  call 
alter  tive  or  ten  year,  at  !(**. 

TOLF-frO.  OHIO.  The  Tolcln  t,  Indiana  Railway  ha.  increased  it.  Capi- 
tal stock  from  f4rH0,IH)0  to  CSOO.IIW  The  increase  is  made  owing  to  the 
enlariird  plans  of  the  company 

SPRINGFIELD,  OHIO.  It  i.  proponed  to  increase  the  capital  stock  of  list 
Dayton,  Springfield  &  frbana  Ra,l.„  f«mp.,ty  from  f7.V).c<»  ,o  11.500,000. 

COLUMBUS.  OHIO-The  Colombo.  Railway  Company  has  declared  a 
quarterly  dividend  of  ll4  per  «"t  on  the  preferred  .lock,  payable  Nov.  L 

COI.l'MBUS,  OHIO-The  Uihana.  Bellefnntaine  «  Northern  Railway 
CegtaBginy,  ol  Siiringlield.  has  increa^d  it.  capital  stock  $500.1100,  and  ha.  filed 
a  mortgage  for  $54t..t«»"«.  given  to  the  Continental  Trust  Company,  of  New 
York.    The  company  U  building  a  line  from  Urban,  to  Bellefontaine  and 


Eaaton  *  N'.esieth  Street  Railway  and  the  F.i.ton, 
Itiing.ir   Stieet    Railway   have  con^ilidaled  a.   the  Nortlumpton 


EASTON.  PA.-The 

l.it.rny  .\ 


NASHVILLE,  TENN-By  a  unanimous  vote  the  committee 
anting  the  bondholder,  of  the  Nashville  Railway  Company  have 
decided  to  accept  the  offer  of  SO  per  cent  tendered  by  the  re- 
organization committee  of  the  company.  This  plan  of  reorganization,  which 
i*  being  financed  by  Ijdenburg,  Thalmann  It  Company,  and  Isaac  Newman  ft 
Son..  o(  New  York,  contemplate,  the  purchase  of  the  fc',30l.lH»  out.un.1ing 
bund.  >t  tut  |»r  cent,  and  the  assumption  of  all  debt.,  contract,  and  Hi. Willi 
oi  the  company,  except  certain  counsel  fees.  Stockholder,  of  the  company 
will  be  given  an  ornortunity  to  pass  upon  the  proposition  of  the  reorganization 
corrmiUcc.  The  bondholders'  committee  i.  composed  of  John  B.  Ramsay, 
chairman;  Frederick  M.  Col.ton.  William  C  Sedden.  John  N.  Steele  and  R- 
l^ancastrr  Williams. 

SHEBOYGAN.  WIS— It  i.  reported  that  Eastern  capitalist,  have  com. 
■ilited  »  deal  for  the  purchase  of  the  Sheboygan  Light.  Power  ft  Railway 

Company  and  the  Sheboygan,  Elkhart  Lake  Railway  ft  Electric  I 


Digitized  by  Google 


724 


i 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.  No.  17. 


TABLE  OF  OPERATING  STATISTICS 
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THE  STREET  RAILWAY  SYSTEM  OF  ZURICH 


The  city  of  Zurich,  which  is  popularly  known  as  "ihc 
city  of  gardens,"  occupies  a  somewhat  unique  position 
among  the  cities  of  Switzerland  from  the  fact  that  it  is  not 
only  a  popular  tourist  resort,  hut  is  also  the  chief  city 
in  a  large  industrial  region.  The  canton  of  Zurich  is  in 
the  northeastern  part  of  Switzerland,  m>t  far  from  the  bor- 
der line  of  Germany,  The  city  itself  lies  between  two 
chains  of  mountains,  at  the  fool  of  the  Lake  of  Zurich,  and 
is  intersected  by  the  Lira  trial  River,  which  rises  in  the 
Lake  of  Zurich  and  falls  into  the  Aar  at  Bragg,  some  dis- 


The  layout  of  the  city  is  an  excellent  one  from  a  street 
railway  standpoint,  as  will  be  seen  from  the  map.  Fig.  i. 
Roughly  speaking,  the  city  forms  a  V  around  the  foot  of 
the  Lake  oi  Zurich,  the  shores  of  which  are  comparatively 
llat  for  a  short  distance  back  from  the  lake,  when  they  rise 
abruptly  in  a  scries  of  hills  which  arc  surmounted  by  the 
better  class  of  residences  and  the  health  resorts.  Directly 
in  the  rear  of  these  hills  are  ranges  of  mountains,  the  sum- 
mits of  several  nf  which  have  been  made  accessible  by  in- 
dined  cable  railways,  while  to  the  south  lie  the  snow- 


VlfcW  Of  <VU  AY  ALONG  THh  LIMMAT  RIVER,  ZURICH 


lance  below  the  city.  Across  this  river,  as  well  as  across 
the  Sihl,  which  also  Hows  through  the  city,  the  munici- 
pality has  constructed  a  number  >>f  bridges,  one  of 
which  is  shown  in  the  illustration  on  this  page.  These, 
with  the  handsome  quays  which  line  the  lake  and  river 
fronts,  add  greatly  to  the  picturesque  and  substantial  ap- 
pearance of  the  city.  In  the  immediate  neighborhood  of 
Zurich  arc  the  lar::e  manufacturing  towns  of  ( >ertikou  anil 
lladcn.  both  prominent  for  their  electrical  products;  VYirt- 
terthur,  famous  for  its  engines,  as  well  as  Egiisau,  Wadeit- 
schwvl  and  other  cities  noted  for  their  manufactories  ol 
cotton  and  silk.  The  commerce  derived  from  the  fact 
that  the  city  is  the  capital  of  the  canton  containing  these 
industrial  centers,  its  attractive  location  and  therapeutic 
establishments,  as  well  as  its  proximity  to  most  of  the 
popular  tourist  resorts  in  Switzerland,  have  made  the  city 
a  prosperous  one.  and  attract  to  it  annually  a  large  number 
of  visitors. 


capped  peaks  of  the  Alps.  The  streets  along  the  lake  and 
the  river  banks,  as  well  as  the  main  streets  in  the  city,  are 
broad,  easily  accommodating  two  tracks,  and  are  shaded 
by  fine  rows  of  trees.  The  industrial  quarter  of  the  city  is 
east  of  the  lake  shore  of  the  city,  on  a  plain,  and  contains  a 
number  of  manufacturing  establishments  which  are  world- 
wide in  reputation,  including  the  works  of  Etcher,  Wyss 
&  Company,  while  the  Oerlikon  works  to  the  northwest  of 
the  city  can  Ik-  reached  by  tramway  or  steam  train,  by  a 
short  ride. 

The  street  railway  system  in  Zurich  is  owned  by  the 
city,  which  has  been  taking  over  the  different  tramway 
lines  since  1S04.  and  practically  the  entire  system  is  now 
controlled  by  the  municipality.  A  number  of  new  lines 
have  also  been  built.  The  system  thus  acquired  was  not 
at  all  uniform.  Some  of  the  lines  were  operated  by  horses 
and  <  •tlicrs;  by  electricity,  while  the  gages  of  the  horse  and 
electric  lines  were  different.    The  first  thing  to  be  done 
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was  the  adoption  of  a  standard  gage,  and  this  was  decided 
upon  in  1899  when  the  meter  gage,  which  was  that  cm- 


^  ■-'  ,'j — : 


■ 


FIG  I. — MAP  OF  ZURICH,  SHOWING  STREET  RAILWAY  SYSTEM 

played  hy  the  electric  lines,  was  selected  for  the  entire 
system. 

TRACK  CONSTRUCTION 

The  minimum  radius  of  curves  in  the  streets  is  18  m  (59 
ft.),  white  in  the  car  houses  there  are  some  curves  with  a 
radius  of  15  m  (49  ft.).  The  steepest  grade  in  the  system  is 
2.5  per  cent  for  a  distance  of  280  m  (918  ft.). 

With  the  exception  of  a  few  very  short  distances,  such 


tracks,  is  0.5  m  ( 1.6  ft.).  Some  quite  complicated  pieces  of 
special  work  have  been  installed,  as  will  be  seen  from  the 
views  given  of  the  layouts  in  Bcllu- 
vue  Place  and  Parade  Place,  Pigs. 
2  and  3. 

Especial  care  was  given  to  ob- 
taining a  strong  and  substantial 
roadbed  construction.  As  it  was 
impossible  to  install  a  uniform  sys- 
tem of  substruction  throughout,  a 
number  of  different  systems  were 
employed,  and  are  clearly  shown 
in  Pigs.  4  and  5.  Prom  these  the 
reader  can  sec  at  a  glance  the  dif- 
ferent tyj>cs  of  construction  em- 
ployed, as  well  as  the  length  of 
track  for  which  each  is  in  use. 

In  general,  it  might  be  said  that 
there  are  live  systems  of  sub-con- 
struction, viz. : 

(1)  Concrete  sub-construction 
with  wood  paving. 

(2)  Concrete  sub-construction 
with  asphalt  paving. 

(3)  Concrete  sub-construction 
with  macadam  paving. 

(4)  Broken  stone  sub-construc- 
tion with  macadam  paving. 

(5)  Tracks  laid  on  the  ordinary 
sub-construction  of  macadam  jwving. 

Asphalt  pavement  was  used  only  in  the  important  streets 
and  only  where  the  grades  were  less  than  1. 5  per  cent. 
For  asphalt-paved  streets  concrete  sub-construction  was 
used,  as  well  as  for  the  streets  on  which  it  was  thought 
asphalt  will  be  laid  in  the  future.  For  other  streets  where 
concrete  had  been  used  before  and  was  in  good  condition 
it  was  left  undisturbed. 


FIG.  2.— SPECIAL  WORK  AND   OVERHEAD  WIRING  AT 
BELI.EVUEPLATZ 

as  at  crossings  with  steam  railroads,  double  track  is  used 
throughout.  The  distance  between  the  centers  of  the  two 
tracks  is  2.5  m  (8.2  ft.),  and  as  each  car  is  2  m  (6.6  ft.) 
Lroad,  the  distance  between  two  cars,  side  bv  side  on  the  two 


FIG. 


J— SPECIAL  WORK  AND  OVERHEAD  WIRING  AT 
PARADEPLATZ 


Before  the  streets  were  paved,  the  other  municipal  de- 
partments which  were  interested  in  sub-pavement  work, 
such  as  the  gas,  water  and  telephone  departments,  were  re- 
quested to  make  all  the  necessary  repairs  and  new  installa- 
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tions  to  their  pipes,  so  that  it  is  hoped  that  it  will  be  un- 
necessary to  open  up  the  streets  for  work  of  this  kind  for 
quite  a  while  to  come.  In  order  to  be  able  easily  to  deter- 
mine points  where  gas  mains  are  damaged  in  asphalted 
streets,  little  tubes  arc  provided  at  regular  distances  of 
about  50  m  ( 164  ft.)  for  smelling  the  gas. 

As  shown  in  Fig.  6,  arrangements  arc  provided  to  drain 
the  grooves  in  the  rails.  At  distances  of  100  to  200  m 
(328  ft.  to  656  ft.),  according  to  the  grades,  slots  120  m 


summer  at  a  temperature  considerably  above  the  average 
temperature  of  the  year,  and  were  butted  up  close. 

before  adopting  a  joint,  the  selection  of  the  Falk  cast- 
welded  joint  was  very  carefully  considered.  In  view  of 
the  results  obtained  with  this  joint  on  many  roads  in  the 
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FIGS.  4  AND  5. — CROSS  SECTIONS  OF  DIHFKRHNT  TYPES  <>F  TRACK  CONSTRUCTION  USED  ON  ELECTRIC  LINES  IN  ZURICH 


(about  5  ins.)  in  length  arc  cut  in  the  bottom  of  the  groove; 
the  water  flowing  in  the  grooves  runs  down  through  these 
slots  into  a  basin  where  any  sand  is  allowed  to  settle;  the 
water  then  flows  to  the  sewer. 

The  section  of  rail  used  is  illustrated  in  Fig.  7.  It  is  a 
modification  of  the  ordinary  Phcrnix  rail,  the  changes  in 
which  were  designed  by  the  engineer  of  the  tramway  sys- 
tem, Mr.  Srhcnker,  and  is  called  So,  18  C  by  the  Phccnix 
Company.    It  is  used  on  the  system  throughout,  with  the 
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FIG.  6.— DRAIN  FOR  RAIL  GROOVE 

exception  of  about  800  m  (half  a  mile).  The  weight  of 
the  rail  is  49.5  kg  per  meter  (99  lbs.  per  yard),  and  the 
weight  of  track,  including  fish-plates  and  accessories,  is 
116.25  kg  per  meter  (233  lbs.  per  yard).  Thomas  steel 
of  a  tensile  strength  of  about  7000  kg  per  square  cm 
(99,000  lbs.  per  square  inch)  is  employed.  The  rails  have 
a  length  of  12  m  (39  )/3  ft.).    They  were  laid  during  the 


United  States,  as  well  as  in  Lyons,  Marseilles  and  Berlin, 
its  use  on  the  system  seemed  advisable,  especially  as  it 
was  found  to  be  not  more  expensive  than  other  good 
joints.  It  seems,  however,  that  the  engineers  of  the  city 
in  their  final  deliberations  were  not  quite  sure  that  the  use 
of  the  joint  with  Thomas  steel  rails  would  be  as  satisfac- 
tory as  those  which  have  beer, 
obtained  with  Bessemer  steel, 
and  principally  for  this  reason 
the  Falk  joint  was  not  em- 
ployed throughout  the  system. 
The  present  angle-plate  joint, 
however,  can  easily  be  dis- 
carded for  the  Falk  at  any 
time  in  the  future,  if  the  re- 
sults on  a  trial  section  of  800 
m  (4  mile)  length  which  has 
been  put  in  with  the  latter 
joint  proves  satisfactory. 

While  the  modified  Pheenix 
section,  as  illustrated  in  Fig. 
7,  was  adopted  as  standard, 
many  members  of  the  municipal  tramway  committee  were 
much  in  favor  of  the  adoption  of  the  Demerbe  rail,  although 
nearly  all  the  engineers  who  were  consulted  on  the  subject 
opposed  this  rail.  The  committee  finally  decided,  however, 
to  try  it  on  a  section  814  m  (half  a  mile)  in  length.  This  rail, 
which  is  made  of  Bessemer  steel  by  a  Belgian  company,  is 
laidonaconcrete  stringer  15  cm  to  20cm  (6  ins.  to  8  ins.)  in 


FIG.  7.— SECTION  OF  STAND- 
ARD RAIL 
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thickness.  Tin-  rail  company  lias  guaranteed  to  keep  this 
line  in  good  order  ior  ten  years. 

DEPOTS  AND  CAR  HOUSES 

The  selection  of  proper  sites  for  the  necessary  car  houses 
and  repair  shops  Of  the  system  was,  by  no  means,  an  easy 


FIG.  8,— SECTION  OP  KAIL  LAID  IN  ASPHALT 


task.  The  local  condition!  did  not  permit  the  construc- 
tion of  a  car  house  in  the  center  of  the  city.  Al  the  same 
time  the  former  horse-ear  house  at  Seeicld  was  loo  limited 
and  the  land  there  available  was  too  contracted  to  warrant 
the  construction,  at  that  point,  of  a  depot  which  would 
fulfil  all  requirements.  It  was  finally  decided  to  have  sev- 
eral car  houses  and  to  accommodate  not  more  than  fifty 
ears  in  one  building.  As  a  result,  the  corporation  lias 
erected  three  ear  houses  viz.,  one  in  Scefcld  Strasse,  one 
in  Hadener  Strasse.  and  one  in  Mutschcllcn  Strnsse.  as 
well  as  a  waiting-room  on  Parade  I  lata, 

The  property  on  which  the  ear  house  in  Seeleld  Strasse 
(  Kigs.  0  and  lo)  was  erected  occupies  an  entire  block. 
The  building  contains  a  car  house  with  a  small  repair 
shop,  the  main  repair  simp  and  storv-pmnw,  There  is  also 
a  separate  office  building,  in  which  is  also  the  residence 
of  the  repair-shop  manager.  The  building  is  particularly 
interesting  from  the  fact  thai  it  is  o instructed  entirely  of 


laying  and  tamping  CONCRETE  sub-construction 


concrete  nn  the  Loelier  system.  The  total  area  occupied 
is  408$  square  m  (43.982  square  it.).  The  entire  cost  of  the 
building  was  376 60J  francs  (about  $75,300),  so  that  the 
cost  of  the  building  per  square  meter  was  92.19  francs 
(about  $1.70  per  square  ft.). 

The  car  house  proper  contains  eight  tracks,  having  a 


total  length  of  400  m  (1300  ft.),  so  that  about  fifty  cars 
can  be  accommodated  in  it.  The  building  is  heated  by 
steam  at  low  pressure,  Large  windows  on  each  side  and 
the  monitor  roof  give  good  light  during  the  day. 

Following  a  number  of  late  American  models,  about 
hali  of  the  track  space  is  devoted  to  pit  room,  and  the  pit 
which  is  about  i  .5  m  (5  ft.)  in  depth  is  continuous  under 
the  tracks  for  half  the  length  of  the  tracks  and  for  the  en- 
tire width  of  the  car  house.  The  rails  and  the  wooden 
lloor  rest  on  a  special  iron  framework.  The  pit  floor  is 
also  of  concrete,  l'arallel  with  the  trolley  wire  over  the 
cars  in  the  car  house  is  a  dead  steel  cable,  called  a  "resting 
wire,"  against  which  the  trolley  poles  can  be  set  when  it 
would  be  convenient  to  have  the  poles  dead,  without  pull- 
ing them  down. 

The  main  repair  workshop  has  a  lloor  area  of  914  square 
m  19870  square  ft.)  with  four  tracks,  each  12  m  (39  ft.)  in 
length,  with  pits  extending  their  entire  length;  that  is,  the 
length  and  width  of  the  repair  shop,  so  that  there  is  room 
for  four  large  cars  in  the  shop.  The  shop  contains  seven 
lathes  of  different  size  and  construction,  one  screw-tap. 
rive  drilling  and  cutting  machines,  one  plane,  two  milling 
machines,  one  automatic  wheel  shaper  of  American  make, 
one  large  and  one  small  plate-shearing  machine,  one 
punch,  one  hydraulic  press,  three  grinding  machines,  one 
grind-stone,  three  work-benches  with  fourteen  vises  each, 


LAYING  ASPHALT  PAVING 


etc.  The  machine  tools  are  all  driven  from  a  main  shaft 
by  a  15-hp  electric  motor.  There  arc  also  two  cranes, 
each  able  to  carry  4000  kg  t88oo  lbs.).  The  winding  is 
done  in  a  gallery,  which  is  32  m  (105  ft.j  x  8  in  126  ft.). 

In  the  same  building  is  the  smithy,  of  73  square  m  (786 
square  ft.j  floor  space,  containing  a  double  forge  with  fan 
and  hood,  power  hammer,  three  anvils,  and  miscellaneous 
equipment,  Adjoining  the  smithy  arc  the  office  of  the 
superintendent  of  the  repair  shop,  ami  the  model-room, 
while  on  the  second  floor  arc  the  tailoring  department  and 
lockers. 

An  extension  to  the  building  contains  the  carpenter's 
shop,  of  180  square  m  (1940  square  ft.)  floor  space,  in 
which  a  band  saw,  a  planing  machine  and  a  universal  ma- 
chine for  planing,  drilling,  etc..  are  operated  from  a  shaft 
driven  by  a  15-hp  motor;  the  same  shaft  operates  an  ex- 
haust fan  for  removing  shavings  and  dust  from  the  wood- 
working machines.  The  same  building  also  contains  the 
painting  and  varnishing  shop,  of  380  square  m  (4090 
square  ft.)  area,  in  which  eight  cars  can  be  accommodated. 

The  st<-rc-rooms  arc  partly  in  the  main  building  and 
partly  in  the  extension,  the  total  floor  space  being  632 
square  m  (6800  square  ft.).    In  a  special  fireproof  room, 
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which  contains  a  small  crane  for  handling  the  barrels,  oil, 
paint  and  grease  are  stored. 

The  office  building,  w  hich  adjoins  the  car  house,  has,  on 
the  ground  floor,  a  room  for  conductors,  with  twenty-six 
Wkcrs,  the  office  of  the  accountant  and  the  office  of  the 


The  car  house  at  Badener  Strasse  contains  fourteen 
tracks.  The  total  length  of  track  in  the  car  house  is  435 
m  (1430  ft.),  of  which  150.  m  (522  ft.)  are  situated  over  a 
large  pit.  The  car  home  has  a  capacity  of  forty-eight  cars 
<>f  S  m  (26  it.)  length,    There  is  a  small  repair-shop  room 


INTIRIOR  Ol  CAk  HOINF  ON  SFH  m.DSTRASSF 


superintendent  of  the  (hop.  On  the  second  floor  is  a 
room  for  the  motormen  ami  a  dining-room.  The  third 
floor  contains  the  living  rooms  of  tin-  shop  superintendent. 
In  the  cellar  there  is  a  bath-room  with  shower  baths  for 
the  Use  of  the  employees,  ami  Ix-luu  the  roof  there  is  a 


of  1 10  square  in  (11K0  square  ft.)  floor  space,  and  a  store- 
room. The  office  building  is  of  nearly  the  same  arrange- 
ment as  that  at  Scefcld  Strasse.  The  total  floor  space  of 
this  car  house  is  2050  square  m  (22,076  square  ft.),  and  its 
COftl  was  170.080.  francs  <  about  $35,800).  i.  e.,  87.16  francs 


VlhW  OF  WAITING  STATION  AT  HARADhl'L.AT/ 


room  for  drying  wet  uniforms.  The  whole  house  is  heated 
by  the  hot- water  system. 

The  cubic  area  of  the  building  is  2165  cubic  ni  (76,468 
cubic  ft.),  and  its  cost  was  60,856  francs  (or  a'"  >ut  $t  2.200). 
i.  e.,  28.10  francs  per  cubic  meter  (or  about  15  cents  per 
cubic  foot). 


per  square  meter  (or  about  $162  per  square  ft.).  There 
is  a  space  of  2100  square  m  (22,600  square  ft.)  available 
for  future  extensions. 

A  smaller  depot  U  situated  in  Mutschellen  Strasse;  it 
contains  four  tracks,  three  being  each  46  m  (151  ft.)  long. 
The  fourth  is  56  m  (184  ft.)  long  and  leads  to  the  repair 


Digitized  by  Google 


73° 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.   No.  18. 


shop.    The  car  house  has  a  capacity  of  twenty  cars.    The  the  car  houses  already  described.    It  measures  5.25  m  x 

repair  shop  has  a  floor  space  of  75  square  m  (807  square  3.5  m  (17  ft.  x  1 1$  ft.),  and  has  separate  toilet  accommoda- 

ft.),  and  the  store-room  of  28  square  m  (301  square  ft.),  tions,  for  men  and  women,  in  the  basement,  as  indicated  in 

The  total  cost  was  73.495  francs  (about  $14,700),  i.  c.,  the  cross  section.    The  inside  and  outside  walls  of  the 

77.52  francs  per  square  meter  (or  about  $144  per  square  waiting-room  arc  rented  out  for  advertising  purposes.  The 
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FIG.  1). — PLAN  OF  CONCRETE  CAR  HOUSE  IN  SEEFELDSTRASSE 
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FIG.  to.— SECTIONS  OF  CAR  HOUSE 

ft.).  There  is  enough  additional  space  available  for 
doubling  the  capacity  of  the  car  house  in  the  future. 

WAITING  DOOM 

An  account  of  the  buildings  belonging  to  the  Zurich 
system  would  nut  be  complete  without  a  reference  to  the 
waiting-room  at  Parade  I'latz,  which  is  illustrated  here- 
with, and  which  is  much  better  known  to  the  public  than 


PLANS  OF  FIRST  AND  SECOND  FLOORS  OF  OFFICE  BUILDING 


cost  of  the  erection  of  this  building  was  35,700  francs 
($7,140).  The  building  has  proved  very  popular  with  the 
general  public,  and  another,  of  somewhat  similar  design, 
though  not  so  elaborate,  will  be  erected  at  Bellevue  Platz. 

POWER  SUPPLY 

The  power  station  owned  by  the  old  street  railway  com- 
pany, which  was  taught  up  by  the  city,  is  still  in  use,  al- 
though new  generators  have  been  installed,  and  the  old 
machines  are  now  only  used  as  reserve.  The  capacity  of 
this  plant  is,  however,'  not  sufficient  to  furnish  the  power 
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for  the  entire  system.  A  sub-station  has,  therefore,  been 
erected,  which  is  supplied  with  20OO-volt,  three-phase  cur- 
rent from  the  municij>al  central  station.  Three  200-kw 
rotary  converters  change  the  three- 
phasc  current  into  550-volt  direct  cur- 
rent. The  charge  of  the  central  station 
is  12  centimes  (2.4  cents)  per  kw-hour, 
measured  at  the  direct-current  termi- 
nals of  the  rotaries.  The  cost  of  coal 
in  Zurich  is  about  34  francs  ($6.80 
per  ton). 

OVERHF-AD  CONSTRUCTION 

The  trolley  line  is  divided  into  four- 
teen sections.  In  most  cases,  besides  the 
outgoing  feeder,  a  return  feeder  serves 
each  section.  Both  outgoing  anil  re- 
turn conductors  are  laid  in  clay  con- 
duits 0.9  m  (3  ft.)  below  the  surface  of 
the  street.  The  outgoing  feeders  are 
connected  to  the  trolley  line  by  means 
of  Edstroem  switch  boxes,  one  of 
which,  open  and  closed,  is  shown  on 
this  page. 

The  trolley  wire  consists,  through- 
out, of  two  harddrawn  copper  wires 
of  8  mm  (1/3  in.)  diameter.  For  each 
section  of  the  line,  at  least  one  lightning 
arrester  is  provided.  Three  different  systems  are  in  use,  viz., 
those  of  the  Garton-Oanicls  Company,  of  Kcoukulc,  la., 
which  depend  on  the  action  of  a  solenoid,  the  General  Elec- 


arresters  of  the  Ocrlikon  Company.  Guard  wires  earthed 
at  suitable  distances  arc  used.  l'*or  rail-bonds  both  the 
P.rvan  and  the  Edison-Brown  plastic  bond  arc  employed. 


DOUBLE-TRACK  CROSS-OVER  ON  THE  SIHLHRL'CKE 


ROLLING  STOCK 

When  the  change  from  horse  to  electric  traction  was 
decided  u|m>ii,  the  tramway  managers  expected  to  buy 
fifty  new  motor  cars,  and  to  use  twenty  old  horse  cars,  after 
proper  changes,  as  trailers.  Up  to  the  present  time,  how- 
ever, only  forty-two  motor  cars  have  been  bought.  These 
cars  are  vcstibulcd.  and  have,  on  their  platforms,  standing 
room  for  seventeen  passengers,  as,  according  to  the  usual 
European  practice,  passengers  are  allowed  on  the  front 
platform.  The  interior  of  the  car  has  a  seating  capacity 
for  sixteen  passengers.  The  standard  car  weighs  8400  kg 
(18,480  lbs.),  including  the  electric  motors,  etc.  Most  of 
the  cars  are  mounted  on  I'eckham  trucks.  Each  motor 
car  is  equipped  with  two  20-hp  motors,  either  G.  E.  or 


SECTION  SWITCH  BOXES,  OPliN  AND  CLOSED 

trie,  of  Schenectady,  which  has  a  magnetic  blow-out,  and 
the  Siemens  &  Ilalskc,  of  Berlin,  which  is  of  the  •  horn  ar- 
rester" type.    The  power  station  is  protected  by  lightning 


AUTOMATIC  CUT-OUT  AND  ROLLING  DOORS  OF  CAR  HOUSE 

Ocrlikon  make.  Each  car  has  also  been  fitted  with  an 
ingenious  device  for  cutting  out  any  defective  lamp  in  the 
car,  invented  by  Mr.  Schochli,  superintendent  of  repair 
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shops.  The  terminals  for  each  lamp  in  use,  as  welt  as  for 
one  extra  lamp,  are  brought  to  a  small  board  with  sockets 
over  one  of  the  doors,  and  one  lamp  can  easily  be  short- 
circuited  by  a  ping,  and  the  extra  lamp  cut  in  to  make  the 
live  in  series  required.    The  car  bodies  were  supplied  hy 


STANDARD  CLOSED  CAR  AND  OPEN  TRAILER 

(liessbcrger  &  Co.,  of  Zurich,  ami  the  Schwelterischc 
Industrie-Ciesellschaft,  of  Xeuliau>cn. 
An  open  car  body,  as  shown  in  one  of  the  illustrations 


can  not  be  used  during  the  morning  hours  and  on  cooler 
days,  no  more  cars  of  this  kind  will  be  bought. 

COXSI  Rl  i  Hon  WORK 

The  work  of  changing  the  horse-car  lines  over  to  elec- 
tric opt-ratiou  was  ltegun  on  June  18,  1900. 
and  was  finished  on  Oct.  I,  of  the  same  year, 
in  accordance  with  the  programme.  The  force 
'  required  consisted  of  4  engineers,  9  foremen 
and  4«;J  workingmen.  There  were  only  6J 
days  011  which  rain  interrupted  the  work;  the 
construction  was,  therefore,  finished  in  89J 
days.  As  the  length  of  the  old  horse  railway 
lines  was  9802  m  (32.150  ft.)  and  the  length 
of  track  (reduced  to  single  track  )  was  19,201 
m  (62.980  ft.i.  and  an  average  1 10  m  (361  ft.) 
of  the  line,  or  215  in  (705  ft.)  of  track,  were 
finished  per  real  working  day.  The  working 
hours  were  f r  >m  4  a.  m.  to  7  p.  m..  or  front 
6  a.  111.  to  (j  p.  m.  Night  work  was  done  only 
in  exceptional  cases. 

An  experiment  was  tried,  during  this  work, 
of  using  a  cheaper  cement  than  Portland  ce- 
ment for  making  concrete.    For  the  concrete 
substruction,  in  Theater  Strassc,  Choindcz  ce- 
ment was,  therefore,  used,  but  did  not  prove 
quite  satisfactory,  in  spite  of  great  care  used  in 
its  employment.  The  same  cement  was  also  used  for  a  short 
section  of  track  on  Plcichcrwcg.    On  all  other  lines,  how- 
ever, the  concrete  was  made  of  Portland  cement. 

1- 


SIDE  ELEVATION  AND  SECTION  OF  STANDARD  .MOTOR  CAR 


herewith,  was  bought  for  trial  purposes,  in  view  of  the 
extended  use  of  such  cars  in  America  and  elsewhere.  It 
is  mounted  on  a  single  truck,  and  its  platform  is  easily  ac- 
cessible, being  only  0.6  m  (2  ft.)  above  the  top  of  the  rails. 
The  car  has  proved  very  popular  on  hot  days,  but  as  it 


The  following  mixtures  were  used  in  making  the  con- 
crete: For  the  lower  concrete  layer  (1 :8),  1  part  of  Port- 
land cement  or  Choindcz  cement,  3  parts  of  sand,  and  5 
part*  of  screened  gravel;  for  the  upper  concrete  layer  (1  :fi>. 
I  part  of  Portland  cement,  2$  parts  of  sand,  and  3J  parts 
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Of  screened  gravel ;  for  1 : 2  concrete,  1  part  of  Portland 
cement,  1  part  of  sand,  and  1  part  of  screened  gravel.  In 
Figs.  4  and  5  die  proportion  of  the  mixture  used  in  the 
different  places  is  indicated. 

One  of  the  contractors  made  the  concrete  in  the  intmcdi- 
ate  neighborhood  of  the  construction  work, 
while  the  other  contractor  made  it  at  a  dis- 
tance of  2  km  (more  than  a  mile)  and  trans- 
porter] the  concrete  on  trucks  to  the  place  of 
construction,  pa  very  hot  days  the  trucks 
were  covered  with  wet  cloths.  The  prepara- 
tion of  the  concrete  wa>  continually  watched 
by  exj>crts  of  the  city.  The  surface  of  the 
concrete  was  covered  with  a  layer  of  cement 
mortar  of  1  cm  (0.4  in.  1  thickness. 

The  heating  of  the  powdered  asphalt  was 
not  done  in  the  immediate  neighborhood  oi 
the  streets  to  !*•  paved,  but  in  the  yard  of  the 
shops  at  Sihlfcld.   It  was  heated  there  to  150 
>'krs.  C.  (302  degs.  P.),  and  was  transported 
to  the  place  of  construction  in  covered  trucks. 
At  arrival,  the  temperature  was  130  degs.  C. 
(366  degs.  F.).    The  powdered  asphalt  was 
then  placed  upon  the  foundation,  about  (*2 
mm  (2\  ins.)  thick,  ami  was  then  rolled  at 
once  with  a  warm  hand-roller  of  350  kg  1  770 
lbs.)  weight.  0.8  m  (2I  ft.)  diameter  and 
0.5  m  (ij  ft.)  width.    It  was  then  rammed  with  hot 
rammers  and  afterward  leveled  with  a  second  roller  of 
900  kg  (1080  lbs.)  weight,  1.3  m  (4 J  ft.)  diameter,  and 
0.5  m  (ij  ft.)  width.    The  asphalt  was  finally  polished 
with  hot  iron.    When  finished,  the  layer  of  asphalt  had 
a  thickness  of  45  mm  ( 1$  ins.).    The  street  was  opened 
to  the  public  aftet"  two  days. 

During  the  hottest  days  of  the  construction  work  it  was 
necessary  to  cool  the  pavement  artificially  at  repeated  in- 
tervals with  water. 

From  experience  obtained  in  other  streets,  the  engineers 
did  not  consider  it  advisable  to  lay  the  rammed  asphalt 
directly  against  the  rails,  because  in  this  position  it  was 
found  to  get  loose  soon  and  crumble  off.  They,  therefore, 
decided  to  place  a  strip  of  cast  asphalt  of  3.5  mm  between 
the  rammed  asphalt  and  the  rail.  The  approved  form  of 
construction  is  shown  in  Fig.  8. 

A  considerable  part  of  the  overhead  and  other  equip- 
ment of  the  system  was  supplied  by  Alf.  Dicncr  &  Com- 
pany, of  Zurich,  manufacturers  and  agents  of  electric  rail- 
way supplies. 

Although  the  last  horse-ear  line  was  changed  to  electric 
traction  during  the  end  of  September,  toot,  so  that  the 
whole  line  was  in  operation  by  the  beginning  of  October, 
the  work  of  construction  was  not  fully  finished  at  that 
time,  and  work  was  continued  all  through  the  year  1001. 
The  official  report,  dated  January,  1002.  states  that  some 
further  work  will  be  done  in  1902.  which  will  require  an 
expense  of  78,000  francs  (St  s.ooo).  When  the  whole  work 
is  finished,  the  expense  will  be  lower  than  the  original 
estimates.  These  called  for  an  expenditure  of  4.000,000 
francs  f$8oo.ooo),  but  the  total  expense  will  be  only  in  the 
neiphborhood  of  3.000.000  francs  C$720,000). 

The  manager  of  the  system  is  A  Rertschinpcr,  and  the 
paving  work  was  supervised  bv  W.  Dick,  superintendent 
of  streets  for  the  citv  of  Zurich. 


Opening  of  the  Valtelltna  Three-Phase  Railway 


On  Sept.  4  the  two  northern  sections  of  the  Valtellina 
Railway.  Italy,  which  has  been  equipped  with  the  Ganz 
three-phase  system  of  electric  traction,  were  put  in  oper- 


The  I'tica  &  Mohawk  Valley  Railway  Company,  of 
l.'tica.  N.  Y.„  is  planning  to  establish  an  express  service 
on  all  of  its  lines  this  month.  The  main  express  office  w  ill 
be  at  Utica. 


STANDARD  CLOSED  CAR  AND  CLOSED  TRAILER,  ZURICH 

ation.  The  \  altclliiia  Railway,  which  has  frequently  been 
referred  to  in  these  columns,  and  which  has  attracted  wide 
attention  as  being  the  most  important  installation  of  three- 
phase  electric  traction  in  the  world,  extends  from  Lecco, 
on  Lake  Como,  to  Colico,  and  from  that  point  two 
branches  are  run  to  Chiavanna  and  Sondrio.  It  was  these 
latter  divisions  on  which  the  service  was  inaugurated  for 
both  freight  and  passenger  traffic,  and  the  line,  according 
to  latest  reports,  has  been  in  operation  successfully  ever 
since. 

The  delay  in  opening  the  line,  according  to  local  testi- 
mony, seems  to  have  bcrn  due  more  to  mechanical  diffi- 
culties experienced  in  the  overhead  construction  rather 
than  to  any  trouble  with  the  electrical  apparatus,  for  the 
electrical  equipment  has  been  on  the  ground  for  a  number 
of  months.  The  route  of  the  road  for  the  greater  part  of 
its  distance  extends  along  the  eastern  side  of  Lake  Como. 
and  passes  through  a  large  number  of  tunnels.  According 
to  engineers  on  the  ground,  the  high  speed  of  the  electric 
cars  required  a  greater  elevation  of  the  outside  rails  ami 
curves.  When  these  rails  were  raised  the  adjustment  of 
tin-  two  wires  required  in  the  overhead  system  to  the  new 
track  rlevation  required  considerable  time.  In  addition, 
the  varying  heights  of  the  trolley  wire,  due  to  the  large 
number  of  tunnels  on  the  line  and  the  fact  that  the  in- 
sulation of  the  overhear!  line,  particularly  in  the  tunnels, 
suffered  deterioration  through  the  smoke  consequent  upon 
the  constant  operation  of  steam  trains  necessary  to  care  for 
the  regular  traffic,  were  the  principal  difficulties  in  com- 
pleting the  electrical  equipment.  The  overhead  system 
has  in  consequence  Iteen  subjected  to  a  number  of  changes, 
but  it  is  now  thought  to  have  become  standardized,  and 
the  sparking  at  the  3000  volts  used  on  the  trolley  line  does 
not  seem  to  be  any  more  severe  than  that  experienced  in 
ordinary  500-volt  direct-current  operation. 

The  system  of  lightning  arresters  in  the  primary  circuits 
has  nlso  been  changed,  and  at  the  power  station  at  Mor- 
bego  a  novelty  has  been  introduced  in  the  use  of  a  jet  of 
water  for  the  high  resistance  of  the  arrester.  The  water 
resistances  in  the  car  have  also  been  provided  with  cooling 
apparatus.  An  extension  of  the  line  from  Lecco  to  Milan 
is  contemplated. 
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The  Electric  Urban  and  Interurban  Railway  at  the 
St.  Louis  Exposition 

BY  W.  E.  GOLDSBOROUGll 

The  presentation  of  electric  railway  exhibits  on  a  scale 
and  in  a  manner  to  meet  the  approval  and  expectation  ol  the 
men  who  are  so  rapidly  building  up  this  new  department oi 
transportation,  is  a  matter  that  will  require  active  and 
strenuous  effort  during  the  months  that  intervene  until  the 
time  of  the  opening  of  the  great  Louisiana  Purchase  Expo- 
sition. When  the  total  volume  of  the  energy  that  is  being 
put  into  the  electric  railway  movement  is  realized,  the  diffi- 
culties in  the  way  of  giving  the  public  a  true  picture  of  this 
wonderful  activity  present  themselves.  The  progress  in 
electric  railroading  is  in  fact  so  rapid,  that  the  things  which 
are  new  to-day  are  old  to-morrow.  There  is  hardly  any  de- 
partment of  engineering  <>f  which  this  can  be  said  in  any- 
thing like  the  same  degree  as  electric  railroading,  and  it  is 


electric  transportation  are  stimulated  in  their  work  by  the 
personal  interest  and  pride  they  take  in  two  of  the  great 
divisions  of  engineering.  At  heart  they  are  all  railway 
men,  and  they  put  into  their  railway  work  the  heart  and 
brain  power  which  would  bring  success  in  any  sphere  of 
railway  engineering.  Added  to  this,  they  feel  to  a  man, 
with  a  keen  sense  of  satisfaction  and  pleasure,  that  they 
are  making  chapters  in  the  history  of  the  development  of 
electricity  and  electrical  engineering.  They  have  a  won- 
derfully firm  belief  in  the  possibilities  of  electricity,  and 
this  belief  is  confirmed  anil  stimulated  by  every  electrical 
advance,  whether  it  be  directly  connected  with  the  electric 
railway  problem  or  be  in  some  other  department  of  elec- 
trical endeavor. 

To  meet  the  expectations  of  the  electric  railway  men,  it 
has  been  decided  to  give  them  a  large  share  in  two  of  the 
principal  exhibit  pictures  that  will  t>c  presented  on  the  ex- 
position grounds.    The  electric  railway  properties,  gaged 


TRANSPORTATION  BUILDING  AT  ST.  LOUIS 


not  too  much  to  expect  that  the  practice  of  to-day  will  l>c 
superseded  or  modified  prior  to  the  close  of  the  exposition, 
by  some  new  and  better  creation.  This  is  the  spirit,  this  is 
the  Unprecedented  activity,  which  typifies  the  national  pro- 
gress that  the  directorate  of  the  exposition  has  undertaken 
to  picture.  It  is  needless  to  say  that  a  great  work  confronts 
all  exposition  workers,  and  in  this  particular  instance  the 
task  is  much  more  exacting  than  any  which  met  the  builders 
of  previous  expositions.  A  new  condition  has  to  be  faced. 
Almost  a  new  problem  has  to  be  solved.  The  people  of 
America  have  in  a  few  short  years,  since  the  Columbian  Ex- 
]Misitiou,  bctn  educated  to  such  an  extent  in  matters  |>er- 
taining  to  expositions  that  they  are  developing  an  appetite 
for  the  new.  the  interesting  and  the  edifying,  in  a  measure 
almost  eclipsing  in  its  growth  the  great  advances  in  science 
ami  industry. 

To  lie  a  success  and  meet  the  approval  of  America  and 
the  world,  to  gain  historic  standing  as  a  great  world's  event, 
the  St.  Louis  Exposition  must  bring  out  latent  elements  in 
exposition  work  with  such  force,  such  vigor  and  such  at- 
tractiveness, as  to  cause  the  great  world  public  to  stop  and 
listen,  if  but  for  a  moment,  to  the  story  of  the  fame  of 
this  new  city  of  to-day. 

Linked  with  this  great  undertaking,  among  many  other 
important  problems,  is  that  of  the  proper  presentation  of  the 
electric  urban  and  interurban  railway  interests.  Those 
who  are  interested  in  the  progress  and  development  of 


strictly  as  a  railway  problem,  have  attained  to  such  magni- 
tude that  transportation  would  not  be  doing  justice  to  it- 
self diil  it  not  picture  on  a  large  scale  and  in  a  broad  way 
all  those  transportation  devices  which  combine  to  make  the 
electric  railway  mechanically  successful.  So  also  has  the 
electrical  side  of  this  great  problem  assumed  such  propor- 
tions that  it  stands  at  the  head  of  all  the  electrical  under- 
takings of  the  age.  Xo  story  of  the  industrial  application 
of  electricity  would  therefore  Ik-  complete  without  a  recog- 
nition in  a  most  comprehensive  way  of  all  that  the  railway 
engineers  have  done  lo  build  up  and  expand,  to  improve  and 
to  ramify  the  transmission  and  the  application  of  electricity 
in  many  different  ways. 

I  am  advised  by  Willard  Smith,  chief  of  transportation, 
who  has  been  long  and  favorably  known  to  the  transporta- 
tion world  on  account  of  the  distinguished  success  attained 
by  the  Transportation  Department  of  the  Columbian  Expo- 
sition, as  well  as  through  his  intimate  connection  with  the 
general  railway  interests  of  the  country,  that  the  urban  and 
interurban  transportation  problem  will  receive  a  most  ade- 
quate presentation  on  the  four  miles  of  track  which  are 
brought  within  the  limits  of  the  great  Transportation  Ituild- 
intr.  Tn  the  Transportation  Building,  therefore,  electric 
railway  rolling  stock,  trucks,  lenders,  passenger  coaches, 
parlor,  freight  and  service  cars,  track  sweepers  and  snow 
plows  will  lie  exploited,  and  in  addition,  all  matters  pertain- 
ing to  maintenance  of  way,  grading   and  bridges,  ties, 
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spikes,  chairs,  fishplates  and  other  parts  of  the  track : 
switches  and  CTOS(ing9 ;  transfer  tables,  turn  tables  and 
bridges;  signal  systems  and  apparatus  for  securing  the 
safety  of  traffic,  will  be  here  shown.  Exhibits  will  also  be 
made  covering  general  railway  management ;  time  tables, 
distribution  of  rolling  stock;  cleaning  and  disinfection; 
handling  of  traffic,  passengers,  freight,  postofficc  matters, 
express,  parcels,  tariffs;  and  methods  and  equipment  for 
caring  for  the  needs  of  all  the  interests  having  occasion  to 
use  or  make  use  of  electric  railways,  \o  elements  of  im- 
portance are  to  be  neglected  in  any  way. 

In  the  Electricity  Building  space  is  to  be  given  to  all 
those  matters  that  pertain  to  the  generation 
and  distribution  of  electricity  and  to  the 
use  of  electricity  as  a  motive  power.  In  the 
Electricity  I>epartmcnt,  therefore,  generators 
producing  direct,  alternating  and  multiphase 
currents  will  l>e  exhibited.  Roosters,  motor 
generators,  transformers  and  rotary  convert- 
ers will  also  \tc  shown  here.  Direct  current 
and  alternating  current  railway  motors,  elec- 
tric locomotives  and  methods  for  the  control 
of  cars  and  trains:  overhead,  third  rail,  con- 
tact and  underground  conduit  systems;  mul- 
tiple control  methods  and  other  special  rail- 
way devices,  such  as  electric  signaling  appa- 
ratus, complete  station  and  tub-Station 
switchboards,  instalments,  lightning  ar- 
resters, circuit  breakers,  telegraph  ami  tele- 
phone appliances,  storage  battery  equipment, 
Ixmils  and  bonding,  ami  overhead  construc- 
tion material  will  all  be  given  place. 

The  electric  railway  needs  and  demands  in 
one  way  or  another  almost  nil  of  the  electrical 
apparatus  to  be  found  on  the  market,  and  con- 
sequently it  is  a  logical  conclusion  to  group 
all  these  electrical  appliances  together  in  Mich 
a  manner  as  to  enable  them  to  be  most  advan- 
tageously studied. 

From  the  foregoing  it  will  be  seen  thai  1>\  the  fortunate 
provisions  of  the  official  classification  of  the  exposition,  the 

electric  railway  engineer  will  go  to  the  Transportation 

Building  to  study  all  matters  pertaining  to  maintenance  ol 


trie  railway  problem  from  the  generator  through  the  trans- 
mit..n  ■..stem,  the  transforming  devices,  the  sub-station 
and  the  storage  battery,  out  over  the  line  and  through  the 
motors  to  the  car  axle. 

It  is  not  only  with  exhibit  matters  that  Mr.  Smith  and  my- 
self arc  concerned  in  our  endeavor  to  have  our  presentation 
of  the  electric  railway  problem  include  all  those  elements 
which  make  it  attractive  and  interesting  to  the  electric  rail- 
way men ;  the  active  operating  side  of  the  railway  problem 
Heeds  rCC  -gnition  which  has  never  yet  been  accorded  to  it  by 
an  international  exjiosition,  and  it  has  lteen  especially  along 
this  line  that  efforts  have  l>een  directed  to  enable  us  to  pro- 


-    /  :P 

■.  ■■  io:r '  :  ■  ! 

•   1  J.+*«  •   f  * 


-1   -U 


Kt~l  II)  J.-.nil 

PLAN  OF  ELECTRICITY  BUILDING 


way,  traffic  maintenance,  service  equipments  and  all  other 
matters  that  pertain  directly  to  the  mechanical  side  of  this 
great  problem.  While  on  the  other  hand,  he  w  ill  go  to  the 
Electricity  Building  to  study  the  street  railway  or  the  elcc- 


THE  PALACE  OF  ELECTRICITY 

vide  for  space  for  the  actual  operation  and  test  of  railway 
equipments.  After  working  on  the  matter  for  several 
months,  it  has  finally  In-en  deemed  ex]>edient  to  set  apart  a 
space  for  this  purpose  north  of  the  Transportation  Building 
and  paralleling  it,  which  w  ill  be  1300  ft.  long  and  25  ft  wide. 
This  right  of  way  will  admit  of  the  installation  of  double 
tracks  upon  which  an  outdoor  exhibit  can  be  made  of  the 
actual  operating  efficiency  and  reliability  of  railway  equip- 
ments. I  take  great  satisfaction  in  being  able  to  make  this 
announcement  for  the  reason  that  I  feel  certain  it  will  be  a 
matter  of  much  gratification,  not  only  to  the  su|>crintcmlents 
and  engineers  of  operating  railways,  but  also  to  the  manu- 
facturers of  electric  railway  equipments.  It  is  our  desire 
that  the<e  testa  shall  Ik  organized  along  very  broad  lines 
and  that  during  the  progress  of  the  fair  much  data  and  in- 
formation shall  he  recorded  which  will  he  of  enduring  bene- 
fit to  the  railway  interests.  At  the  present  time  it  seems 
very  pmKible  that  by  the  summer  of  1904  numerous  sys- 
terns  for  electric  railway  operation  using  alternating  cur- 
rent will  be  in  the  field,  as  well  as  the  systems  we  now  have 
for  the  operation  of  electric  railways  by  direct  current,  and 
it  should  be  a  source  of  much  gratification  to  us  all  to  con- 
template the  possibility  of  ln-ing  able  to  study  all  of  these 
s\  stems  exploited  at  the  same  time,  on  the  same  ground,  by 
engineers  and  cxiM-rts  of  the  several  companies  making  ex- 
hibits. 

The  plans  of  the  exposition  contemplate  even  a  more 
radical  strp  in  opening  up  avenues  for  exploitation  along 
the  line  of  electric  transportation.  In  order  that  inventors 
shall  be  stimulated  to  use  their  best  efforts  in  devising 
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means  whcn-by  motive  power  equipments  tor  use  in  aerial 
navigation  may  be  improved,  the  exposition  has  offered  a 
prize  of  $3,000  for  a  successful  attempt  to  drive  an  airship 
motor  by  energy  transmitted  through  space  either  as  elec- 
tric radiation  or  in  some  other  form  of  electric  energy  to 
an  actual  amount  of  1-10  hp  at  the  |x>int  of  reception  and 
at  a  distance  of  at  least  1000  ft.  The  test  must  be  made 
on  the  exposition  grounds  by  experts  satisfactory  to  the 
jury.  This  last  provision  it  is  thought  rounds  out  and 
completes  a  picture  which  embodies  in  it  opportunities  in 
even  avenue  of  electric  transportation. 

The  Transportation  Exhibits  Building  is  placed  on  the 
extreme  northwest  corner  of  the  main  picture  of  the  fair. 
It  is  the  most  expansive  structure  yet  designed  for  the 


On  the  north  and  south  fronts  the  architect  has  deemed  it 
well  to  repeat  the  three  massive  archways  which  form  the 
center  feature  of  smaller  fronts.  This  treatment  pleasantly 
breaks  the  unwieldy  facade  of  1300  ft.  On  the  north 
and  south  fronts  the  pylon  feature  is  omitted,  but  massive 
piers  are  repeated  at  intervals  and  lend  dignity  to  the  de- 
sign. Flanking  these  three  openings  on  the  long  fronts  an- 
great  rows  of  magnificent  windows  as  wide  as  the  arch- 
ways. Not  only  will  visitors  Ik*  admitted  through  the 
twelve  huge  portals  mentioned,  but  subsidiary  entrance- 
are  supplied  at  frequent  intervals  in  the  remaining  stretch 
of  walls.  The  roof  treatment  of  the  building  is  peculiar!) 
happy.  Over  each  of  the  big  archways  is  a  lofty  curve 
which  supplies  a  back-ground  for  the  architectual  features. 
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Louisiana  Purchase  Exposition.  W  hen  all  the  exposition 
buildings  are  up  it  will  be  exceeded  in  size  only  by  the 
palatial  Agricultural  Kuilding.  The  Transportation  Ex- 
hibits Building  covers  an  area  of  525  ft.  by  1300  ft.  and  in- 
cludes more  than  15  acres.  The  facades  show  a  most 
pleasing  adaptation  of  the  French  Renaissance.  The  build- 
ing combines  a  feeling  of  the  magnificent  exposition  build- 
ing and  of  the  high-class  railroad  depot  which  prevail  on 
the  European  continent.  .These  two  essential  elements  are 
apparent  throughout  the  structure.  . 

On  the  east  and  west  fronts  are  three  magnificent  arches 
which  embrace  more  than  half  of  the  entire  facade.  Each 
of  these  arched  openings  will  lie  64  ft.  wide  and  52  ft.  high. 
Through  these  archways  14  permanent  railroad  tracks  will 
be  laid  from  one  end  of  the  building  to  the  other.  At  the 
sides  of  these  three  Openings  the  projecting  angles  are 
accentuated  by  tower  or  pylon  effect,  which  reach  to  a 
height  of  150  ft.  to  the  base  of  the  crowning  statue.  These 
pylons  are  not  so  much  accentuated  as  to  lie  obtrusive,  or 
out  of  harmony  with  the  structure.  \  floor  plan  of  this 
building  was  published  in  the  Si  Kin  RAILWAY  JOURNAL, 
Aug.  16.  1902. 


The  statuary  is  happily  placed  in  front  and  at  the  base 
of  the  main  piers,  at  the  sides  of  the  grand  openings.  This 
affords  16  groups  which  will  illustrate  transportation  in  all 
its  phases  as  well  as  the  progress  made  by  the  United  States 
in  this  science.  There  will  also  be  four  groups  of  statuary 
surrounding  the  four  pylons  placed  at  the  cast  and  west 
fronts.  The  architect  has  subdued  the  use  of  sculpture  in 
the  building.  He  depends  on  mass  effects  and  on  the 
grouping  of  masses.  That  is.  he  depends  on  architecture 
rather  than  on  tawdry  decorations  for  his  effect.  The  man- 
agement of  the  plan  is  simple  and  direct.  The  entire  width 
of  the  building  is  spanned  by  five  well  designed  uniform 
trusses.  Special  endeavor  has  been  made  to  afford  plenty 
of  illumination  by  day  without  the  use  of  skylights.  Light 
is  introduced  through  the  monitor  windows  over  each  span 
of  the  five  trusses. 

The  building  will  contain  aliout  four  miles  of  standard- 
ise railroad  track.  Even  with  this  immense  trackage 
two  entire  bents  of  the  building  are  left  free  of  rails  and 
afford  an  exhibit  space  of  270.000  sq.  ft. 

There  is  a  novel  disposition  of  the  toilet  rooms  of  the 
building.    They  are  placed  in  the  bases  of  the  projecting 
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pylons,  and  arc  so  arranged  a»  to  receive  light  and  vcntila- 
Uun  and  be  accessible  from  the  exterior,  so  that  no  exhibitor 
can  make  the  objection  that  he  lias  been  placed  in  the  neigh- 
borhood of  the  plumbing  conveniences.  At  the  east  end  a 
gallery  20  ft.  in  width  extends  across  the  building.  This 
affords  a  place  for  guard  rooms  and  for  the  office  of  the 
department  chief,  and  will  be  an  excellent  place  from  which 
to  view  the  picture  below. 

The  Electricity  Building  of  the  Universal  Exposition  of 
St.  Louis  in  1004  is  the  largest  ever  provided  for  electrical 
exhibits  and  displays.  It  covers  virtually  300,000  sq.  ft.  of 
ground  space  as  against  250,000  sq.  ft.  covered  by  the  Elec- 
tricity Building  at  the  Columbian  Exposition  at  Chicago  in 
1803,  and  75,000  sq.  ft.  by  the  Electricity  Building  at  the 
Tan-American  at  Buffalo  in  lynt.  It  is  of  most  graceful 
design  and  proportions,  forming  an  elaltorate  pentagon, 
each  of  its  five  sides  presenting  a  succession  of  sp'endid 
columns  after  the  richest  Corinthian  order,  and  oil  four 
sides  being  surrounded  by  a  balcony  of  rare  grace  and 
beauty.  It  encloses  an  open  central  circular  court  sur- 
rounded by  rich  colonnades,  which  will  Ik-  bmlced  with 
masses  of  flowers  and  make  a  pleasing  retreat  for  visitors 
to  the  building. 

Its  location  within  the  exposition  grounds  is  most  favor- 
able. It  rises  directly  at  the  foot  of  the  grand  terrace  ami 
cascades  and  thus  constitutes  a  prominent  feature  of  the 
main  arrangement  of  the  rich  section  which  is  called  the 
main  picture  of  the  exposition.  The  eastern  exposure  of 
the  building  fronts  525  feet  on  the  main  avenue  of  the  ex- 
position. This  broad  thoroughfare  leads  up  from  the  main 
entrance  to  the  Grand  Basin  and  cascades  and  is  |>enetrated 
by  the  central  lagoon.  The  southern  exposure,  facing  the 
brand  Basin  and  cascades,  is  111  direct  view  of  the  electric 
fountains,  the  peristyle  of  the  Festival  Hall  and  the  Fine 
Arts  Palaces.  On  the  west  and  north  the  building  is  bor- 
dered by  other  principal  avenues  of  the  exposition  and  ad- 
ditional extended  arms  of  the  lagoon.  It  is  therefore  com- 
pletely surrounded  by  water.  It  is  led  up  to  by  splendid  arch 
bridges  which  will  discharge  the  crowds  into  the  broad 
avenues  directly  surrounding  the  building.  Four  main  en- 
trances are  provided,  one  imposing  portal  at  the  meeting  of 
the  two  north  facades,  and  one  at  the  centre  of  each  of  the 
ithcr  sides.  Graceful  and  ample  entrances  are  also  pro 
vided  at  the  corners  of  the  building.  The  doors  are  of 
gigantic  dimensions.  11  ft.  \  18  ft.  The  north  facades  of 
the  building  measure  <**>  ft.,  which  makes  its  greater  di- 
mensions 525  ft.  x  600  ft.;  176  trusses  and  185  tons  of  steel 
have  lx-en  used  in  its  construction. 

The  details  of  the  building  arc  well  executed  in  every  re- 
spect.  The  columns  supporting  and  adorning  the  sides  are 
carried  down  close  to  the  ground  to  give  height  ami  effect 
to  the  facades.  The  facades  are  accentuated  by  elevated 
pediments  and  tower  effects  which  rise  over  the  four  main 
entrances  anil  at  the  corners.  For  variation,  a  twin  column 
treatment  is  provided  at  different  intervals  along  the  sides 
and  over  tin  sc  a,  well  as  over  the  elalw.rate  rntranci  s  an  I 
corners  opportunity  for  ample  sculptural  decoration  is  sup 
plied. 

The  fenestration  of  the  building  is  bold,  liberal  and  ap- 
propriate, giving  ample  light,  while  affording  substantial 
wall  treatment.  On  two  sides  graceful  and  capacious  log- 
gias have  been  extended  which  enhance  the  general  beauty 
of  the  facades,  offering  pleasing  effects  of  light  anil  shadow. 
A  rare  scheme  of  indirect  illumination  i*  In-ing  worked  out 
and  w  ill  be  applied  to  the  building,  w  hich  w  ill  accentuate  its 
licauty  at  night. 

The  design  of  the  building  and  its  general  and  special 
proportions  and  arrangement  are  peculiarly  adapted  for  an 
effective  display  of  exhibits.    There  are  numerous  open- 


ings in  the  facades,  such  as  exhibitors  seek  in  selecting 
their  exhibit  spaces,  and  the  entire  300,000  ft.  of  floor  space 
is  directly  available,  advantageously  situated,  compact, 
symmetrical,  well  lighted,  well  distributed  according  to 
aisles  and  entrances,  and  well  provided  with  all  conven- 
iences. Most  important  of  all,  it  is  all  ground  floor  space, 
there  bcijig  not  a  foot  of  gallery  space  in  the  building  nor 
in  any  other  exhibit  building  of  the  exposition,  a  feature 
of  the  Electricity  Building  and  of  the  Universal  Exposition 
that  will  be  welcomed  and  appreciated  by  exhibitors  and 
visitors  alike. 

A  great  traveling  crane  to  be  used  in  the  placing  of  the 
heavy  electrical  machinery  which  is  to  be  exhibited,  will  be 
installed  in  the  building,  and  all  other  conveniences  afforded 
to  exhibitors  in  locating  and  placing  their  exhibits. 



Improvements  in  San  Francisco 

The  United  Railroads  of  San  Francisco,  which  is  tile 
name  of  the  new  company  which  has  consolidated  the 
Market  Street  and  other  important  systems  in  that  city, 
have  inaugurated  a  number  of  important  improvements. 
One  of  these  is  an  extension  from  San  Francisco  to  San 
Mateo.  The  extension  is  about  12  miles  long,  double 
track,  and  is  being  laid  with  Falk  cast-wcldcd  joints.  It 
will  be  completed  by  about  Dec.  15.  The  cars  on  this  line 
w  ill  run  at  high  speed  after  leaving  the  city  limits,  and  part 
of  the  line  is  built  over  a  private  right  of  way.  The  over- 
head trolley  is  being  used.  The  company  has  just  placed 
an  order  with  the  Laclede  Car  Company  lor  twenty  cars 
for  this  service.  The  cars  are  45  ft.  tj  ins.  over  all,  and  are 
provided  with  smoking  compartments  and  twenty-four 
cross  seats  each,  l  our  G.  E.  57  motors  and  K-14  con- 
trollers will  be  used,  mounted  on  Brill  27  trucks.  The 
company  expects  to  run  the  round  trip  of  45  miles  in 
170  minutes. 

The  company  is  also  building  a  large  power  house  at 
North  Beach.  The  dimensions  of  the  building  are  130  ft. 
,\  330  ft.  The  equipment  will  include  Babcock  &  Wilcox 
boilers,  two  Union  Iron  W  orks  marine  vertical  engines  of 
4000  hp  each,  and  two  General  Electric  1200-kw  alternators, 
with  distribution  at  13.000  volts.  Two  sub-stations  will  lie 
installed.  This  station,  like  all  of  the  other  power  stations 
of  the  company,  will  use  oil  as  fuel.  The  company  is  also 
building  a  car  house  at  Twenty  fourth  and  Nebraska 
Streets  with  a  capacity  of  one  hundred  cars. 

The  extent  and  variety  of  the  company's  service  is  show  n 
by  the  following  statement  of  some  of  the  equipments  now 
in  operation  on  its  lines: 

326  cofnbinalioa  cable  cars 
4U  open  cable  cars. 
2  United  States  mail  cable  ears. 
f>.l  dunlins  cable  cars. 
.iX.i  combination  electric  ears. 
1  parlor  electric  car. 
I  observation  electric  car. 
j  funeral  electric  cars. 

1  mail  electric  car. 

2  tower  electric  car*. 

1 1  freight  electric  car*. 

-•  electric  ears  (or  earning  street  sweepings. 
i  oil  tank  ears  for  delivering  fuel  oil  to  power  house*. 
16  stram  coaches. 

4  locomotives. 

5  horse  cars. 

It  will  be  remembered  that  the  general  manager  of  the 
company  is  George  I".  Chapman,  formerly  of  the  North 
Jersey  Street  Railway  Company.  The  master  mechanic  of 
the  United  Railroads  of  San  Francisco,  P,  F.  Bodler,  was 
also  formerly  connected  with  the  North  Jersey  system. 
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The  Bfcoagartea-Dictikon  Intcrurban  Electric  Railway 

The  confines  of  Switzerland  arc  not  large  enough,  and 
the  country  does  not  contain  sufficiently  large  cities,  to 

justify  the  construction  of  snrh  intcrurhan  electric  railway 
systems  as  are  built  in  the  Hatted  States,  but  a  number  of 
short  interurban  lines  have  been  installed  in  that  country, 
and  some  of  them  arc  extremely  interesting.    The  TO* 
which  is  made  the  subject  of  this  article-  differs 
from  most  of  the  European  electric  railways  in 
that  it  combine*  a  passenger  and  freight  business, 
and  has  a  lare;c  traffic  in  the  haulage  of  freight 


in  one  of  the  illustrations  on  the  following  page.  The  gage 
of  the  line,  which  is  a  single-track  road,  is  i  m.  There  arc 
several  turnouts,  the  inside  rails  of  which  are  spaced  35  m 
apart,  so  that  there  is  a  space  between  the  cars,  which  arc 


TYPICAL  SCENES  ALONG  THE  BREMGARTEN-DIET1KON  INTERURBAN  RAILWAY 


The  total  length  of  the  line,  which  extends  from  the 
station  at  Dietikon  to  Urcmpnrtcn,  is  10.06  km.  of  which 
practically  all  is  on  the  highway  with  the  exception  of  the 
four  curves,  where  the  sharp  corner  of  the  public  highway 
compelled  the  railway  company  to  purchase  right  of  way  in 
order  to  have  a  curve  of  longer  radius,  as  is  clearly  shown 


2.2  m  in  width,  of  1.3  m.  A  clear  space  is  left  between  the 
cars  and  any  buildings  along  the  line  of  2.1  m. 

The  sharpest  curve  on  the  regular  track  is  30-m  radius, 
although  in  the  ear  house  there  are  several  of  25-m  radius. 
Of  the  total  length  of  track  there  are  2.8t  km  on  curved 
and  8.15  km  on  straight  track. 
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The  maximum  grade  is  6  per  cent  for  a  distance  of  yo 
m,  and  is  close  to  the  town  of  Dietikon.  The  average 
grade  on  the  entire  line  is  3.15  per  cent. 

The  track  is  substantially  laid  on  a  ballast  of  broken 
stone,  on  which  is  a  dressing  of  macadam,  having  a  total 
thickness  of  from  25  cm  to  30  cm,  and  a  width  of  2  m.  In 
the  cities,  where  paving  is  required,  the  rails  are  laid  on  a 
sub-base  of  concrete. 

Within  the  cities  and  towns  girder  rails  are  used.  These 
rails  have  a  weight  of  3046  kg  per  meter,  a  height  of  n  5 
mm,  a  base  of  88  mm.  and  a  groove  of  30  mm  in  depth. 
The  rails  are  rolled  in  12-m  lengths.    The  ties,  which  arc 


radius  of  40  m.  There  arc  only  two  switches  required  on 
the  T-rail  section,  and  these  have  an  initial  curve  radius 
of  50  m. 

In  liremgartcn  a  waiting  station  has  been  erected,  which 
includes  nut  only  rooms  for  passengers,  but  also  the  office 
building,  residence  and  restaurant,  together  with  a  freight 
station.  Adjoining  this  office  building  is  tlie  car  house 
for  four  motor  cars  with  the  repair  shops.  At  several 
stations  along  the  line  of  route  attractive  waiting  stations 
have  been  erected,  combining  a  freight  station,  waiting 
room  for  passengers,  office  and  residential  rooms  for  the 
station  master.  'ITicrc  is  also  a  small  car  house  in  Dietikon. 


EXAMPLES  OF  OVERHEAD  AND  ROADBED  CONSTRUCTION,  THE  POWER  PLANT  AND  PASSENGER  STATIONS 


of  iron,  are  1.50  m  long,  weigh  25  kg  each,  and  are  spaced 
eleven  to  the  rail  length  in  straight  track  and  thirteen  to 
the  rail  length  on  CUTVCS.  The  weight  per  running  meter 
of  track,  angle-plates,  ties,  bolts,  etc.,  is  88  kg. 

The  V'ignolc  or  T-rail  used  on  the  company's  right  of 
way  have  a  weight  of  24.2  kg  per  meter,  a  height  of  1 10 
mm,  a  base  of  90  mm,  and  a  web  of  9  mm  thick.  These  rails, 
which  are  also  12  m  in  length,  arc  laid  on  tics  which  arc 
spaced  fourteen  to  a  rail  length  in  straight  track  and  fif- 
teen tO  a  rail  length  on  curves.  The  ties  are  of  the  same 
length  as  with  the  girder  rails,  but  weigh  5  kg  less  apiece. 
The  total  weight  of  this  track,  with  angle-plates,  etc.,  is  75 
kg  per  meter.  There  arc  eleven  switches  required  on  the 
section  laid  with  girder  rails.    The  curves  have  an  initial 


Power  is  derived  from  the  lighting  station  in  Hrem- 
garten,  for  which  purpose  two  generators  have  been  in- 
stalled. These  are  driven  from  a  turbine  by  means  of  a 
belt.  Friction  clutches  allow  each  generator  to  be  thrown 
in  and  out  of  coiuiection  with  a  common  pulley,  so  that 
cither  machine  can  be  driven.  Usually  one  generator 
answers  for  the  power  demands  of  the  line.  The  gen- 
erators are  of  the  standard  compound  four-pole  rail- 
way type  of  the  Ocrlikon  Maschinenfabrik,  having  an 
output  of  35  hp  each,  and  running  at  170  r.  p.  m.,  with  750 
volts  pressure.  The  armature  has  a  diameter  of  520  mm. 
In  each  of  the  slots  are  two  coils,  consisting  each  of  2  x  2 
conductors,  of  which  each  consists  of  two  parallel  wires  of 
2.8  mm  x  3.4  mm.    The  commutator  has  a  diameter  of 
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,-Ko  mm,  a  \\i<lih  of  75  nun  and  iyy  bars  The  held  winding 
on  each  pole  consists  *  if  37  jo  turns,  of  1.3  nun  x  1.5  mm 
wire  lor  the  shunt  coil,  and  13.5  turns  of  0.5  mm  x  105  mm 
copper  band  for  the  series  coil.  The  weight  of  the  ma- 
chine, with  base  plate,  is  3090  kg.  and  that  of  the  armature 
8.25  kg.  The  machine  has  an  efficiency  of  91  per  cent  on 
full  load,  88  per  cent  on  hali  loads,  and  76  per  cent  on 


! 
1 

: 

I 

■ 

t 

I 

I 

I 

a 

-■1 

«> 

«  fit 

_J_ 

- 

_ 

>• 

>• 



/ 

... 

--' 

_ 

> 

1 : 

T: 

_r 
IE 

«►"- 

rf 

-1- 

T 

I 


Anjvrr*  «t  rw  Vi.lt»  Si*rri  tt} 

CHARACTERISTIC  CURVES  OF  OERLIKON  MOTOR 

quarter  loads.  Adjoining  the  engine  room  is  a  storage 
battery  installation  for  the  balancing  of  the  load.  This 
consists  of  400  cells,  with  a  capacity  of  1  >  \  amp  -hours,  at 
the  one-hour  discharge  rate.  The  switchboard  is  of  white 
marble  on  an  iron  frame- 
There  are  two  feeders  from  the  power  station,  each  con- 
sisting of  a  bare  cable  of  ic«  s(|.  mm,  connected  to  the 
trolley  wire  at  live  points.  The  length  of  feeders,  which  are 
protected  by  lightning  arresters,  is  about  3  km.    The  trol- 


aie  designed  to  carry  a  car  up  a  grade  of  5  per  cent  at  a 
speed  of  u  km  per  hour  for  a  maximum  grade  length  of 
697  m,  hauling  a  loaded  trail  car. 

The  motors  are  of  the  enclosed  type.  The  armature  has 
a  diameter  of  390  mm.  Rach  of  the  forty-five  slots,  which 
are  41  mm  x  1 1  mm,  contains  thirty-six  wires  of  24  mm  x 
2.65  mm.  The  commutator  is  265  mm  in  diameter,  115 
turn  wide,  and  has  135  bars.  The  held  coils  have  138  turns, 
of  4.0  111111  x  5  mm  wire.  The  gear  reduction  is  1  to  5.  A 
series  parallel  controller  is  used  with  electrical  and  short 
circuit  brake,  and  is  fitted  for  the  connections  with  electro- 
magnetic brake.  On  each  car  arc  seven  lamps,  of  which' 
six  only  arc  in  use  at  one  time,  viz.:  two  headlight  lamps, 
two  single  lamps  and  three  lamps  for  the  interior  illumina- 
tion of  the  car.  The  cars  are  also  equipped  with  electric 
heaters,  and  the  motor  cars  are  cquip|>cd  with  electric 
couplings  for  the  lamps,  heaters  and  electromagnetic 
brakes  on  the  trail  cars.  The  freight  cars  are  also  equipped 
with  electromagnetic  brakes. 

The  entire  installation  was  made  by  the  Maschinenfabrik 
Oerlikon  and  Locher  &  Co.,  of  Zurich,  and  cost  318,600 
francs. 

 »♦«  

Electric  Railway  for  Havana 

The  plan  of  the  Havana  iV  Janitos  Railroad  Company, 
mention  of  the  incorporation  of  which  was  made  in  a  recent 
issue,  is  to  build  at  this  time  an  electric  railway  in  Havana, 
with  lines  to  Maraniac  and  Jaimanitas  Reach,  about  10 
miles  from  Havana.  The  first  concession  that  the  com- 
pany secured  in  Havana  and  from  the  Railroad  Commis- 
sion of  Cuba  gave  the  company  the  right  to  build  from  the 
Public   Square.    Havana,  to   Marianao  ami  Jaimanitas 
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END  AND  SIDE  ELEVATIONS  OK  OERLIKON  MOTOR 


lev  wire  has  a  diameter  of  8  mm,  and  is  carried  about  6.4 
m  above  the  track.  Four  section  insulators  are  employed, 
and  the  trolley  wire  is  protected  by  thirteen  lightning  ar- 
resters. ISoth  span  and  bracket  overhead  construction  are 
employed,  ami  the  trolley  wires  are  trebly  insulated.  The 
poles  are  of  impregnated  wood.  They  arc  from  S  m  to 
<)h  ni  in  length,  and  protected  and  ornamented  by  cast- 
iron  caps.  About  470  p>  iles  are  employed.  The  voltage  on 
the  line  is  70. 1. 

The  rolling  stock  consists  of  three  motor  cars,  three 
passenger  trail  cars,  and  two  open  and  two  closed  freight 
ears.  The  motor  and  trail  passenger  cars  have  accommo- 
dations for  eighteen  sitting  and  ten  standing  passengers. 
The  length  of  these  cars  over  buffers  is  8.1  m.  The  cars 
are  mounted  on  single  trucks,  with  a  wheel  base  of  2  m. 
The  wheels  are  steel-tired.  The  cars  are  furnished  with 
wheel   guard*  and  ratchet  hand  brakes.     The  motors 


I  ".each,  but  the  company  has  recently  applied  for  additional 
grams  in  Havana.  It  is  the  desire  to  build  a  line  that  will 
extend  from  the  Public  Square,  pass  the  custom  house, 
post  office  ami  other  public  buildings  and  give  a  direct  and 
independent  entrance  to  the  city.  This  would  secure  for 
the  company  considerable  local  traffic  and  enable  it  to 
carry  suburban  passengers  to  their  destination  with  a  mini- 
mum of  discomfort.  It  is  planned  to  begin  construction 
work  as  soon  as  it  is  possible  to  get  the  materials  on  the 
ground.    <  >ffices  will  be  opened  in  Havana  at  once. 

In  connection  with  the  plan  of  the  company  to  build  the 
proposed  railway,  it  is  said  that  interests  identified  with  the 
companx  have  acquired  too.oooacres  of  land  about  40  miles 
west  of  Havana,  which  it  is  proposed  to  develop  for  build- 
ing purposes.  To  carry*  out  this  work  the  Cuban  Land 
Company  has  been  organised  with  J.  \V.  Hayes,  of  Cleve- 
land, as  president. 
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The  Graphical  Representation  of  Street  Railway  Statistics  entirely  different  thing  to  impress  their  significance  upon  his 

,   directors  or  executive  board.  The  result  is  that  many  busy 

by  w.  c.  ooTsiiAu.  men  have  come  to  look  upon  statistics,  "the  kilowatt-hour 

  per  car  mile,"  "the  car  miles  per  passenger  carried,"  "the 

The  profits  in  electric  operation  depend  upon  so  many  train  expenses  per  car  hour,"  as  calculations  which  absorb 

factors  that  the  operating  manager  necessarily  must  watch  more  time  than  the  value  warrants,  and  as  introducing  a 

very  closely  every  item  of  expenditure,  and  be  especially  routine  of  red  tape  which  is  almost  useless, 

careful  that  the  profits  do  not  pass  insensibly  away  through  Most  of  the  objections  to  these  calculations  disappear, 

the  uneconomical  administration  of  some  one  or  more  de-  however,  when,  instead  of  tabulating  these  statistics,  we  use 

partmcnts.    Fortunately,  street  railway  operation  is  now  a  graphical  method  of  recording  and  comparing  them, 

so  well  systematized  that  it  is  not  difficult  to  determine  Early  in  the  nineties,  while  seeking  a  method  to  analyze 
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,FKJ.  I.— DIAGRAM  SHOWING  METHOD  OF  PLOTTING  STREET  RAILWAY  OPERATING  STATISTICS 
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whether  one  dc|iartmcnt  or  another  is  costing  too  much, 
provided  accurate  records  arc  kept  and  studied,  not  only 
with  regard  to  themselves,  but  also  as  compared  with  those 
of  preceding  years.  The  keeping  of  the  records  is  a  com- 
paratively easy  task,  but  it  is  doubtful  whether  the  full 
lienefit  is  always  obtained  from  statistics  of  this  kind. 
Figures  of  the  cost  of  power  house  operation,  car  repairs, 
trainmen,  etc.,  are  in  many  cases  received  by  the  operating 
manager  and  are  filed  away  until  a  time  when  he  shall  have 
a  chance  to  digest  them,  but  this  time  rarely  comes.  Again, 
it  is  often  difficult  to  grasp  fully  the  significance  and  the 
relation  to  each  other  of  vast  numbers  of  figures  spread  over 
three  or  four  tables;  and  even  if  the  manager  himself  has 
the  time  and  the  knack  of  fully  understanding  these  figures 
and  the  effect  of  one  item  Upon  another,  it  is  frequently  an 


the  variable  costs  of  the  different  items  entering  into  the 
operation  of  railroads,  I  devised  and  used  what  I  then  called 
the  graphical  method.  This  method  simply  consisted  in  the 
plotting  of  the  variable  expense  items  upon  sheets  of  co- 
ordinate paper.  To  illustrate,  taking  the  car  mileage  of  any 
given  system,  and  having  the  receipts  per  month,  the  cost 
of  car  repair  per  month,  the  cost  of  power  house  expense 
per  month,  the  cost  of  conducting  transportation  per  month, 
the  cost  of  maintenance  of  equipment  per  month  and  the 
car  mileage  for  the  corresponding  period,  each  of  these 
items  was  plotted  separately  by  using  the  axes  of  ab- 
scissa: to  represent  the  various  months  or  other  periods  of 
time,  and  by  using  the  axes  of  ordinates  to  represent  the 
cost.  By  taking  a  sufficiently  large  scale  on  the  axes  of 
ordinates,  the  variations  or  changes  in  value  arc  amplified 
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and  made  more  evident.  Hence  a  slight  variation  in  the 
unit  cost  can  Ik-  made  readily  apparent.  This  is  very  de- 
sirable in  the  case  of  the  road  having  a  large  car  mileage, 
since  a  slight  variation  per  unit  would,  of  course,  mean  a 
Considerable  difference  in  the  total  operating  costs  for  any 
given  period.  Subsequently,  this  system  was  taken  up  and 
developed  quite  extensively  by  M.  K.  Bowcn,  formerly 
president  of  the  Chicago  City  Railway  Company,  and  my- 
self. A  great  number  of  curves  were  prepaid!,  showing 
the  several  items  entering  into  the  operation  ui  a  street 
railway. 

There  is  shown  herewith  in  Fig.  I  a  scries  of  curves 
which  were  obtained  from  the  Union  Depot  Railway  Com- 
pany of  St.  Louis  for  the  years  1892,  1893.  1 894  and  1895. 
In  these  diagrams  the  records  for  corresponding  years  are 
shown  by  the  same  kinds  of  line,  that  is,  the  solid  line*  in- 
dicate the  records  for  one,  dotted  for  another  year,  etc.  In 
an  actual  notebook  or  manager's  record,  it  is  better 
to  distinguish  between  the  years  by  lines  drawn  iti 
inks  of  different  colors.  An  examination  of  the  diagram 
will  also  show  that  it  is  not  necessary  to  have  a  base  line 
of  zero  for  each  set  of  lines,  but  the  ordirtates  can  l>c  selectee) 
so  that  the  curves  for  the  different  departments  will  Ik-  com- 
paratively near  each  other  without  overlapping.  This  has 
two  advantages;  it  takes  up  less  room  and  a  comparison 
between  the  fluctuations  can  be  much  more  easily  made  by 
the  manager.  My  connection  with  the  Union  Depot  Railway 
Company  commenced  in  1895,  D"t  f°r  the  purpose  of  a>ar 
taining  what  had  lieen  transpiring,  I  collated  and  plotted 
the  data  for  the  preceding  years.  The  results  given  arc 
undoubtedly  of  great  interest,  not  only  as  showing 
the  operating  cost  in  any  period,  but  by  showing  the 
readiness  with  which  any  variation  in  the  operating  CO  St 
can  at  once  be  made  apparent.  This  system  of  plotting 
data  was  user!  in  every  branch  and  department  of  the  I  'nion 
Depot  Railway  Company;  that  is,  all  of  the  subordinates 
were  compelled  to  show  their  results  in  this  manner.  The 
effect  is  remarkable,  for  it  is  only  necessary  to  explain 

Hit 

every  effort 


is  thcjjppcr  line.  This  change  in  direction  instantly  points 
a  moral  which  would  be  equally  shown,  of  course,  by  a 
table,  but  would  not  be  so  visually  evident.  If  we  wish  to 
carry  the  work  still  farther,  other  lines  can  be  added  to  the 
same  chart,  or  drawn  separately  to  show  "car  miles  run," 
"passengers  carried,"  etc.,  and  each  will  point  its  lesson. 


it  .111  if 


to  an  individual  the  meaning  of  the  rise  of 
him  on  the  qui  vkr  and  cause  him  to  exert 
to  avoid  a  repetition  thereof.  The  advan- 
tages of  the  graphical  method  will  at  once 
be  apparent,  when  it  is  remembered  that  the 
old  method  contemplated  long  rows  of 
figures,  which  differed  but  slightly,  and 
which  did  not  show  readily  the  marked  dif- 
ferences that  a  slightest  difference  per  car 
mile  produces  upon  a  road  having  a  con- 
siderable car  mileage. 

\notl  1  •  t  Ivantage  ,  I  the  q  stem  U  that 
the  relations  between  the  various  curves  can 
easily  be  determined  and  the  nature  of  the 
defect,  if  any  exist,  cletected.  For  instance, 
we  can  take  a  chart  similar  to  that  shown  in 
Fig.  I,  but  indicate  on  it  by  one  line  the  kilo- 
watt-hours per  week  or  per  month,  and  by 
another  line  directly  aliove  or  below  it  the 
pounds  of  coal  burned  during  the  same 
periods.  If  the  station  efficiency  is  constant, 
that  is,  if  the  same  number  of  pounds  of  coal 
are  burned  to  produce  a  kilowatt  hour 
each  week,  the  kilowatt-hour  line  and  the  pounds  of  coal 
line,  if  plotted,  one  above  the  other,  will  remain  the  same 
distance  apart,  although  each  will  have  fluctuations  depend- 
ing upon  the  output.  If.  however,  through  the  use  of  an 
inferior  quality  of  coal,  or  from  some  other  cause,  the  sta- 
tion production  becomes  less  efficient,  the  result  is  instantly 
shown  by  the  coal  line  approaching  closer  to  the  kilowatt- 
hour  line  if  it  is  below  the  latter,  or  departing  from  it,  if  it 


PIG.  2  —  METHOD 
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OF  GRAPHICALLY  ILLUSTRATING  VARIOUS  RATES  OH  SPEED 


For  instance,  if  the  "kilowatt-hour"  line  plotted  by  weeks  or 
months  is  below  the  "car  mile"  line  and  approaches  it,  it 
discloses  the  fact  that  more  power  is  being  taken  per  car 
mile  than  formerly.  If  the  cars  are  of  the  same  size  and 
carry  practically  the  same  loads  at  the  same  speed,  the 
inference  is  that  there  is  some  difficulty  in  the  transmission 
system,  and  an  investigation  of  the  rail-bonds,  overhead 
line  or  car  equipments  is  in  order. 
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This  method  can  be  applied  to  any  system  of  variable 
quantities.  In  the  case  of  an  electric  light  station,  it  would 
I*  but  necessary  to  reduce  it  to  a  kilowatt  hour  basis,  and 
every  quantity  entering-  into  the  cost  of  the  operation  of 
such  a  station  can  be  applied  by  using  time  as  ali-.oiss.t_-  and 
cost  as  ordinate*,  and  any  variation  in  such  quantities 
readily  and  strikingly  shown  by  making  the  scale  large 
enough. 

This  system  I  have  also  used  in  comparing  the  costs  of 
operation,  as  well  as  the  earning  anil  oilier  data  of  several 
street  railways  throughout  the  country.  The  data  is  a|>- 
plicd  upon  the  ordinary  co-ordinate  paper;  the  paper  is 
then  mounted  on  linen,  and  a  number  of  sheets  relating  to 
any  sets  of  data  arc  then  hound  in  book  form.  For  the 
pOfpOtt  of  showing  the  exact  costs  which  might  1*  difficult 
to  interstate  upon  the  sheet  of  co-ordinate  paper,  the 
actual  figures  arc  all  tabulated  and  also  hound  in  the  same 
form. 

The  graphical  method  «as  used  extensively  in  the  de- 
velopment and  representation  of  the  details  of  the  New 
York  &  Port  Chester  Railroad  Company  before  the  Rail- 
road Commission  of  the  State  of  New  York  in  the  applica- 
tion of  this  company  for  the  certificate  of  the  Railroad 
Commission.  One  of  these  charts  is  reproduced  in  Fig.  2. 
whereon  are  shown  the  different  times  occupied  by  different 
transportation  systems  in  passing  from  r>>rt  Chester  to 
New  York  city.  The  variations  are  readily  seen  and  appear 
at  once,  not  only  to  an  engineer,  but  to  laymen  interested 
in  such  matters.  The  graphical  method  is  essentially  a 
pictorial  representation  of  such  a  nature  as  readily  to  im- 
press any  differences  upon  the  mind. 

While  the  analysis  of  results  may  seem  comparatively 
complicated  when  expressed  in  type,  it  will  be  found  not 
only  most  simple  of  comprehension,  but  as  occupying  very 
little  time,  when  the  graphical  method  of  comparison  and 
analysis  is  employed.  Co-ordinate  paper  is  now  not  only 
cheap,  but  easily  to  be  obtained  in  almost  every  city,  and 
the  time  required  to  draw  in  the  lines  on  a  sheet  of  this  kind 
takes  certainly  no  more  time  than  to  keep  the  figures  in  a 
book,  and  as  the  records  of  several  years  can  often  be 
superimposed  on  each  other  to  advantage,  as  shown  in 
Fig.  1,  the  chart  occupies  very  little  space. 

I  also  desire  to  call  attention  to  the  fact  that  while  the 
advantages  of  the  graphical  method  are  so  apparent  fur 
the  keeping  of  records  of  street  railway  and  electric  light-' 
ing  enterprises,  its  applicability  does  not,  by  any  means, 
cease  there.  The  method  is,  of  course,  invaluable  to  any  cn- 
gineeringoffice.  Its  applications  for  the  use  of  engineers  are 
innumerable,  and  its  value  is  almost  inconceivable.  One 
of  the  interesting  applications  of  this  method  is  in  repre- 
senting train  schedules.  In  the  Strtt.t  Ram. way  Jovrvai. 
of  December,  IQOI,  there  appeared  one  of  the  train  sched- 
ule! of  the  New  York  &-  Port  Chester  Railroad  Com- 
pany,  wherein  the  entire  representation  was  made  by  means 
of  the  graphical  method.  In  its  application  for  this  pur- 
pose the  axes  of  abcissa?  arc.  of  course,  used  for  time,  and 
the  axes  of  ordinates  for  distance.  On  the  axes  of  ordi- 
nate*, at  their  proper  distances  from  the  starting  point,  are. 
of  course,  indicated  all  the  stations.  The  intersection  of 
a  line  through  any  station  parallel  with  the  axes  of  abMrissa: 
with  any  given  run  line  will,  of  course,  instantly  show 
the  exact  time  at  which  any  car  leaving  the  terminus  would 
pass  any  station.  Tin's  can  be  readily  seen  by  referring 
to  the  diagram  in  the  December  issue  of  the  Sthkit 
Railway  Joirnal  for  1901.  In  addition  thereto,  its  ap- 
plication to  almost  any  business  is  oftentimes  of  great  ad- 
vantage. All  industries  reduce  the  items  of  cost  of  produc- 
tion or  output  to  some  unit  basis.  In  the  course  of  a  pro- 
duction of  any  article  of  necessity,  the  units  will  vary  and 


the  cost  per  unit  will  vary  with  different  seasons  of  the 
year  and  with  the  variable  cost  of  raw  material,  etc.  Thes? 
variations  can  be  strikingly  shown  by  a  system  of  plotting 
similar  to  that  here  shown  for  the  Union  Depot  Railroad 
Company,  and  any  differences  noted  and  checked  before 
such  differences  assume  serious  proportions. 



Transformers  (or  Testing'  Railway  Armatures 

One  of  the  most  troublesome  faults  to  detect  in  a  rail- 
way armature  is  the  short-circuited  coil ;  that  is  to  say  a 
spurious  contact  between  two  adjacent  commutator  bars 
or  the  wires  connected  to  them.  This  trouble  should  be 
sought  for  in  a  recently  completed  armature  and  its  possi- 
bility thoroughly  eliminated  before  it  is  placed  in  a  machine. 
There  are  numerous  causes.  CircK  ss  soldering  is  a  pro- 
lific trouble,  as  extra  solder  may  get  in  behind  the  lugs  and 
bridge  them.  Carelessness  in  insulating  the  leads  may 
also  give  trouble,  and  in  several  other  ways  the  difficulty 
also  obtains.    The  resistance  of  the  armature  coil  is  so  low 


FIG.  I— DIAGRAM  SHOWING  WAVE  FORM  OF  WINDING 

relatively  to  the  short-circuit  that  the  device  of  measuring 
the  resistance  between  adajcent  commutator  bars  all  the 
way  around  the  commutator,  fails  unless  applied  with  mod- 
erate care,  and  moreover  testing  the  resistance  with  instru- 
ments of  any  kind  is  an  operation  too  delicate  for  the 
rough-and-ready  methods  employed  in  a  street  railway  re- 
pair shop,  where  too  often  the  only  testing  equipment  to  be 
had  is  two  terminals  directly  connected  to  the  500-volt  ser- 
vice and  protected  with  live  lamps  in  series. 

Where  alternating  current  is  available,  it  provides  an 
easy  means  for  detecting  short-circuited  coils  or  even  coils 
liable  to  short-circuit,  and  is  sometimes  employed  for  that 
purpose.  To  understand  the  principle  of  the  apparatus  it 
would  be  well  to  consider  Fig  1.  which  displays  a  four-pole 
wave  winding  such  as  is  used  on  all  modern  street  railway 
armatures.  The  shaded  surface  in  the  develoju-d  plan  rep- 
resents the  pole  pieces,  and  the  lines  together  with  the  small 
rectangles  represent  the  armature  wires  and  their  connec- 
tions to  the  commutator  liars.  It  is  of  course  a  well-known 
fact  that  a>  this  structure  revolves  under  the  pole  pieces 
electromotive  forces  are  generated  in  the  wires  in  the  direc- 
tion shown,  and  if  for  any  reason  there  should  be  a  spurious 
connection  between  the  commutator  bars  c  and  d.  or  the 
wires  connected  thereto,  a  very  heavy  current  would  be  gen- 
erated in  the  short-circuited  coils  shown  in  heavy  lines  in 
the  figure.  This  current  would  be  sufficient  to  burn 
the  coil  out  if  the  field  were  strong  enough  and  the  rotations 
fast  enough,  an. I  this  is  exactly  what  would  happen  if  the 
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armature  were  operated  practically;  therefore  this  is  a 
contingency  to  be  avoided. 

It  is  very  plain  that  if  the  armature  was  rapidly  rotated 
through  one  polar  span  first  in  one  direction  and  then  in  the 
other,  an  alternate  current  would  be  generated  in  the 
short-circuited  coil,  which  if  the  motion  were  sufficiently 
rapid  and  the  field  strong  enough,  would  produce  the  same 
result.  The  short-circuited  coil  would  make  itself  known 
by  reason  of  its  becoming  hot.  If  the  field  magnets  of  the 
motor  were  excited  with  alternate  currents,  this  would  have 
the  same  effect  as  oscillating  the  armature,  for  the  north 
and  south  poles  would  be  rapidly  exchanging  positions. 
The  alternate  current  method  is  much  more  convenient,  for 
it  permits  of  an  inspection  of  the  armature  while  subjected 
to  the  alternating  flux,  and  with  ordinary  frequencies,  say 
sixty  cycles,  the  alternations  obtain  with  more  than  seven 
times  the  frequency  that  obtains  with  regular  rotation  in 
the  field,  permitting  the  use  of  a  lighter  and  more  con- 
venient field  magnet  on  account  of  the  fact  that  a  lesser 
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FIG.  1. — DIAGRAM  SHOWING  LAP  FORM  OF  WINDING 

flux  will  produce  equal  results  under  these  conditions. 
Moreover  the  special  magnet  core  can  he  built  to  accom- 
modate many  types  of  armature. 

An  inspection  of  the  diagram  will  show  that  if  only  two 
of  the  pole  pieces  were  thus  excited,  an  e.  m.  f.  would  he 
generated  in  the  coil,  and  the  only  effect  of  omitting  the 
other  two  pole  pieces  would  be  that  no  e.  m.  f.  would  be 
induced  in  the  wires  under  them,  and  current  would  flow 
in  the  short -circuited  coil  due  to  half  the  e.  m.  f.  that  it  had 
before,  which  would  be  sufficient  to  warm  up  the  coil  and 
thereby  detect  its  short-circuited  condition.  Thus  one-half 
of  a  motor  casing  could  be  arranged  to  he  excited  with  al- 
ternate current,  the  armature  could  be  very  readily  laid  in 
the  same  and  slowly  rotated  by  hand,  and  as  the  short-cir- 
cuited coil  came  under  the  influence  of  the  alurnatc  flux  of 
matmctism,  it  would  warm  up  and  betray  its  presence.  It 
would  thus  be  possible  to  test  a  prcat  many  armatures  very 
rapidly  and  make  sure  that  they  were  perfect  before  putting 
them  in  the  machine  for  service. 

Unfortunately  for  the  simplicity  of  this  arrangement  it 
must  he  stated  that  the  motor  case  is  not  properly  con- 
structs! to  be  thus  excited  bv  alternate  currents.  A  larpe 
portion  of  its  structure  is  solid  and  the  eddy  currents  that 
would  be  induced  would  absorb  such  a  lartre  amount  of 
cnercy  that  a  diffemnt  desien  of  casing  for  this  purpose 
would  give  much  better  results.  A  mechanical  considera- 
tion also  enters  here,  for  in  a  lar^e  railway  system  arma- 
tures of  many  sires  are  to  be  tested  and  one  motor  casing 
would  not  fii  them  all,  therefore  a  different  plan  is  still  fur- 


ther to  be  recommended  although  the  principle  that  has 
been  set  forth  in  the  foregoing  may  be  retained. 

A  precautionary  paragraph  will  be  appreciated  at  this 
juncture.  If  an  armature  with  a  lap  winding  such  as  is 
used  on  some  generators  is  treated  in  this  way,  the  whole 
armature  will  warm  up  under  the  influence  if  an  alternating 
magnetic  flux  be  impressed  at  only  a  few  of  the  polar  posi- 
tions. This  will  be  plain  on  consulting  Fig.  2.  If  for  in- 
stance an  alternating  flux  were  applied  to  the  coil  termin- 
ating at  the  bars  g  h,  it  would  generate  an  e.  m.  f.  which 
would  find  a  circuit  through  the  balance  of  the  winding. 
The  wave-wound  armature  such  as  is  universally  used  in 
railway  motors  does  not  encounter  this  difficulty,  for  even 
if  alternating  flux  is  applied  at  only  one  polar  position,  it 
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FIG.  J.-SIDF   ELEVATION  OF  TRANSFORMER.  SUITABLE  FOR 
TESTING  RAILWAY  MOTORS 

generates  an  e.  m.  f.  in  one  coil  which  is  balanced  by  an 
equal  e.  m.  f.  in  an  adjacent  coil  which  it  will  be  seen  is 
located  in  the  circuit  through  which  the  first  coil  tends  to 
flow  a  current  in  such  a  way  as  to  oppose  and  neutralize 

the  flow. 

A  suitable  alternate  current  magnet  for  such  tests  is 
shown  in  Fig.  3.  It  is  made  of  2-in.  sheet  iron  strips  and 
lias  a  magnetic  area  of  20  sq.  ins.  The  form  of  the  magnet 
is  right  angled  so  that  several  sizes  of  armature,  as  shown 
!>v  the  circles,  will  be  accommodated,  and  fluxed  at  points  90 
dcL,'s.  apart.  The  winding  consists  of  100  turns  of  No.  8 
wire  and  will  take  somewhat  less  than  15  amps  at  1  to  volts 
on  a  60-cycIe  circuit.  When  testing  an  armature  this  en- 
ergy will  be  mostly  wattless  as  the  power  factor  will  be  very 
low.  The  procedure  should  be  as  follows :  First  place  the 
armature  in  its  bearings  above  the  magnet  and  apply  the 
maimct  poles,  as  nearly  as  the  mechanical  adjustment  will 
jH-rmit.  Second,  cautiously  turn  the  alternating  current  into 
the  majmct  by  means  of  some  rheostatic  or  reactive  device, 
in  the  meantime  slowlv  revolving  the  armature  by  hand  and 
feeling  of  the  coils  as  it  revolves.  After  several  revolutions 
have  been  made  the  current  can  be  gradually  increased  to 
a  predetermined  maximum,  and  if  no  hot  coils  are  found  in 
the  armature  it  may  l>e  pronounced  free  from  short  circuits. 
The  current  should  then  be  shut  off  and  the  armature  re- 
moved, when  the  apparatus  is  ready  for  the  next  trial. 

The  current  taken  by  the  coil  will  vary  with  the  iron 
used  in  the  magnet  and  particularly  with  the  distance  be- 
tween the  magnet  and  the  armature  during  a  test.  With 
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the  armature  entirely  removed  the  current  will  increase  to 
several  times  the  testing  value  and  hence  it  will  be  well  to 
cut  off  the  current  before  removing  the  armature  and  to 
protect  the  testing  circuit  with  an  appropriate  fuse. 

This  method  has  the  advantage  of  not  only  detecting  a 
short-circuited  coil  but  one  that  is  likely  to  short-circuit, 
for  at  maximum  magnetization  an  c.  m.  f.  is  generated  in 
the  individual  coil,  thereby  impressing  upon  the  insulation 
between  bars  and  the  wires  connected  to  them  a  pressure 
which  may  break  down  a  faulty  place  and  permanently  es- 
tablish a  short-circuit  at  the  weak  spot.  This  of  course 
is  much  better  than  to  have  the  same  trouble  occur  when 
the  machine  is  in  practical  operation  under  a  car.  For  this 
reason  the  device  is  superior  to  a  resistance  test  which 
would  have  difficulty  in  detecting  a  latent  trouble  of  this 
character. 

■   

Removal  of  Sbsct  from  a  Third  Rail 

BY  GEOKGE  T.  HA.NCHETT 

A  formidable  obstacle  in  the  case  of  overhead  trolley 
work  is  that  presented  by  clinging  sleet.  In  third-rail 
systems  this  is  a  much  more  serious  consideration,  and  it 
iorms  an  almost  fatal  stumbling  block  to  the  sectional  con- 
ductor systems.  The  sleet  to  which  we  have  reference  is 
not  the  shaling  ice  which  sometimes  CORtS  the  rail,  and 
which  will  crumble  and  drop  off  with  a  blow,  but  is  more 
like  a  coat  of  varnish.  A  blow  with  a  sharp  instrument, 
such  as  a  chisel,  makes  a  very  narrow  maik  the  thickness 
of  its  edge.  Another  mark  J  of  an  inch  away  leaves  a 
little  strip  which  can  only  be  removed  by  prying  off  with 
a  sharp  point,  as  a  pen  knife.  This  ice  is  formed  at  times 
when  a  light  rain  falls  immediately  alter  a  cold  snap.  The 
metal  work  of  the  rails  and  wires  and  the  lower  stratum  ol 
air  is  below  32  degs.  F.,  and  as  the  rain  falls  into  this  zone 
it  naturally  freezes  tightly  to  anything  that  it  touches. 
When  this  occurs  on  a  third  rail  even  only  once  or  twice 
during  the  year  it  forms  a  serious  obstacle  to  traffic,  and 
an  efficient  remedy  is  worthy  of  consideration. 

It  is  hardly  necessary  to  say  that  many  methods  have 
been  tried,  Scrapers  of  many  forms  have  been  used  with 
very  little  success,  for  those  that  bear  011  the  thud  rail  hard 
enough  to  do  any  good  and  at  a  sufficiently  sharp  angle  to 
scrape  properly,  are  promptly  broken  off  their  supports 
when  they  strike  the  rail-joint. 

The  overhead  trolley  has  less  trouble  than  the  thud 
rail,  partly  for  the  reason  that  in  operation  it  is  bent 
slightly  as  the  trolley  wheel  passes  along  it,  which  tends  to 
crack  the  sleet  off,  and  partly  because  its  small  area  en- 
ables the  currents  which  it  carries  to  raise  its  temperature, 
and  a  very  little  rise  in  temperature  suffices  to  prevent  the 
ice  from  freezing  to  it.  This  suggests  a  plan  whereby  the 
third  rail  might  be  relieved  of  this  obstacle,  which  is  so 
serious  as  practically  to  tie  up  traffic  for  long  periods  of 
time.  The  expedient  is  unusual,  but  great  evils  justify 
unusual  remedies  and  possibly  the  one  to  be  suggested. 

The  plan  is,  briefly,  to  construct  the  line  so  that  the 
overhead  feeders  to  the  third  rail  can  be  switched  over  and 
made  to  reinforce  the  ground  return,  thereby  causing  the 
third  rail  to  carry  full  current.  This,  of  course,  causes  a 
great  drop  in  the  third  rail  and  an  undoubted  reduction 
of  schedule  speed.  But  if  the  plan  is  properly  carried  out 
the  temperature  of  the  third  rail  will  be  raised  8  degs.  or 
10  degs.,  which  will  suffice  to  melt  the  sleet  already 
upon  it  and  prevent  the  freezing  of  any  more  thereon. 
The  proposition  is  rather  a  bold  one,  and  it  is  therefore  in- 
teresting to  get  down  to  figures.    The  specific  heat  of  iron 


is  .1298,  that  is  to  say,  it  requires  .1298  B.  T.  U.  to  raise 
t  lb.  1  dcg.  F.  For  10  degs.  we  would  therefore  require 
1.208  B.  1.  U.  per  pound,  or  in  a  oo-lb.  rail  77.88  B.  T.  U. 
per  yard.  A  r.uie  oi  third  rail  would  therefore  require 
137,000  B.  T.  U-,  from  which  it  may  readily  be  computed 
that  about  3200  hp  would  be  required  to  put  this  heat  in 
the  rail  in  one  minute.  In  ten  minutes,  however,  320  hp 
would  be  sufficient,  and  if  the  current  could  be  applied  for 
an  hour  a  little  over  50  hp  would  suffice.  Radiation  need 
not  be  considered  in  this  case,  for  the  temperature  of  the 
thud  rail  to  start  with  is  assumed  to  be  lower  than  the 
surrounding  air,  otherwise  the  rain  would  freeze  or  turn 
to  snow  before  it  touched  the  rail.  Consequently  up  to 
the  temperature  of  the  surrounding  air  the  rail  will  re- 
tain all  ot  the  heat  that  it  receives.  A  few  degrees  above 
the  temperature  of  the  air  will  cause  very  little  loss  oi 
heat  by  radiation,  and  in  times  of  sleet  of  tins  character  all 
objects  in  the  vicinity  arc  gradually  rising  to  a  temperature 
above  32  F.  Furthermore,  it  must  be  considered  that  in 
supplying  320  hp  to  the  rail  an  additional  amount  must  be 
impressed  in  order  to  make  up  for  the  losses  in  the  return 
circuits.  It  would,  perhaps,  be  better  to  consider  a  con- 
crete case. 

Assume  that  by  properly  switching  over  the  third  rail 
feeders  to  reinforce  the  ground  return  we  could  divide  the 
500  volts  as  follows:  10  per  cent  in  the  return,  40  per  cent 
in  the  mile  of  third  rail,  and  50  per  cent  in  the  operating 
equipments.  This  is  not  an  impossible  condition  of  affairs, 
but  would  require  a  thick  rail  of  small  action  and  will  re- 
duce the  speed  ot  the  equipments  about  three-eighths  of 
their  normal  velocity,  this  figure,  of  course,  being  subject 
to  modification  according  to  the  normal  arrangement  of 
the  feeders  with  reference  to  the  third  rail.  This  arrange- 
ment would  require  that  about  1000  amps,  should  flow  in 
the  third  rail,  Uic  equivalent  of  about  four  ordinary  ele- 
vated trains,  in  order  to  clear  away  the  sleet  in  about  ten 
minutes.  Lesser  amounts  of  power  would  suffice  if  more 
time  for  clearing  away  the  sleet  could  be  taken.  In  any 
event  it  docs  not  seem  difficult  to  believe  that  a  railroad 
management  would  gladly  submit  to  this  condition  of 
affairs  for  about  one-half  an  hour  or  more  to  get  rid  of  the 
coat  of  sleet  on  the  third  rail,  which  would  otherwise  delay 
the  entire  traffic. 

Another  method  of  applying  the  same  remedy,  which  is, 
perhaps,  more  convenient  and  universal  in  its  application, 
is  the  use  of  a  transformer  car.  This  car  should  be 
equipped  with  heavy  shoes,  capable  of  making  substantial 
contact  with  the  third  rail  and  located  as  far  apart  as  it 
is  convenient  to  place  them.  This  car  should  take  current 
from  the  third  rail  and  pass  it  through  the  direct-current 
side  of  a  rotary  converter  to  ground.  The  alternating- 
current  side  of  the  rotary  converter  should  feed  the  pri- 
mary of  a  static  transformer,  the  secondary  of  which  is  de- 
signed for  appropriate  voltage,  and  has  for  its  terminals 
the  two  shoes  of  the  car.  Such  an  arrangement  could 
readily  be  designed  to  |>ass  2000  amps,  or  more  through 
the  third  rail  long  enough  to  melt  off  the  sleet  and  to  raise 
it  to  such  a  temperature  that  it  would  not  be  likely  to  be- 
come coated  again.  This  device  permits  the  method  to  be 
applied  on  isolated  sections  of  third  rail,  and  does  not  con- 
fine it  to  continuous  length,  as  docs  the  other  plan,  and, 
moreover,  does  not  require  rearrangement  of  feeders, 
which  in  large  systems  would  involve  extensive  and  com- 
plicated switching.  Furthermore,  it  will  not  produce  a 
general  reduction  of  potential  on  the  line.  It  would  re- 
quire to  have  very  heavy  shoes  and  to  run  slowly,  but  it 
could  precede  a  motor  car,  thereby  leaving  a  clean  third 
rail  for  the  motor  car  to  traverse.  The  shoes,  while  bear- 
ing heavily  on  the  third  rail,  should  not  be  too  large,  for  it 
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is  desirable  that  they  become  warm,  in  order  that  they  may 
melt  through  to  a  contact  surface. 

Summing  up  the  situation,  it  may  be  said  that  the  appli- 
cation of  this  method  is  by  no  means  impossible.  The 
necessary  amounts  of  power  are  not  ridiculously  large,  and 
are  in  all  cases  available  where  the  installation  is  heavy 

enough  for  third-rail  work. 

-  

How  the  Berlin  Press  was  Educated  in  Street  Railway 
Operation 

BY  IX>UtS  J.  MAGEE 

The  company  which  owns  practically  all  the  street  rail- 
ways of  Berlin,  having  always  been  the  suhject  of  criticism 
in  the  daily  papers,  decided  al>out  a  year  ago  to  educate  the 
press  so  that  future  criticism  would  at  least  be  fair  and 
intelligent,  if  not  entirely  free  from  enmity  and  prejudice. 

The  plan  adopted  consisted  in  a  "trolley  ride"  through 
the  city  from  a  special  meeting-place  to  one  of  the  car 
hotttea  outside  of  the  city.  Representatives  of  the  press 
m  general  w<  re  invited,  the  managing  directors  were  on 
the  ground  to  receive  their  guests,  and  the  conductor,  in- 
stead of  collecting  fares  on  the  way,  busied  himself  with 
iwssing  a  box  of  cigars.  At  the  car  house  the  newest  types 
of  cars  and  trucks  were  explained,  experiments  were  mad.- 


INSTRUCTING  A  CLASS  IN  THE  USE  OF  THE  CONTROLLER 

with  various  types  of  fenders,  straw  dummies  being  used 
for  the  purpose;  and  the  course  of  instruction  for  the 
motormen  was  illustrated  by  putting  a  class  through  an 
nral  examination.  The  party  was  also  shown,  on  a  neigh- 
boring street,  interesting  experiments  with  various  systems 
of  brakes,  Great  pains  were  taken  to  give  the  information 
in  a  popular  way  and  to  explain  to  the  journalists  the  actual 
difficulties  in  the  street  railway  service  of  a  great  city  and 
the  constant  efforts  lieing  made  to  meet  these  difficulties. 

An  elaborate  luncheon  was  then  served  in  the  car  house 
and  the  general  manager  made  a  sensible  speech,  calling 
upon  the  members  of  the  press  to  do  their  part  in  warning, 
helping  and  informing  the  public  regarding  the  great 
transportation  system  upon  which  it  is  so  dependent. 

The  success  of  the  affair  proved  the  advantages  of  intro- 
ducing the  public  to  the  details  of  Street  railway  work,  and 
a  second  meeting  has  just  taken  place  along  the  same  lines. 
<  >ii  ibis  occasion  iln-  vi-.it  was  to  the  chief  repair  shops,  sit- 


uated in  another  part  of  the  city,  and  an  entirely  new  set  of 
object  lessons  was  given.  One  of  the  most  interesting  fea- 
tures was  the  first  horse  car.  No.  I,  built  in  1805.  Another 
feature  was  a  long  row  of  fenders  of  discarded  types. 
Trucks  without  car  bodies,  completely  mounted  with  mo- 
tors, air  compressors  and  electric  brakes  were  explained  in 
popular  language.  The  methods  of  disposing  of  windows 
to  change  a  closed  into  an  open  car  were  also  shown,  and  a 
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walk  through  the  extensive  shops  showed  car  bodies,  arma- 
tures, controllers,  etc.,  in  every  stage  of  repair. 

The  past  autumn  has  practically  marked  the  cessation  of 
horse  traction  in  Berlin,  although  a  few  cars,  especially  out- 
side of  the  town,  have  still  for  a  few  months  longer  to  W 
drawn  by  horses. 

In  1893  only  18^  men  were  engaged  in  keeping  up  the 
rolling  stock,  whereas  there  arc  at  present  tofio  repair  shop 
nun,  of  which  630  are  in  the  main  shops.  In  1895  there 
were  108"  cars,  and  at  present  2766,  about  half  of  which  are 
motor  cars,  the  other  half  trailers.  These  figures  would 
be  somewhat  increased  if  the  rolling  material  of  another 
line  which  is  owned  by  the  company  were  included. 

The  development  of  electric  traction  in  Merlin  has  been 
very  rapid.  Hamburg  and  other  cities  of  (iermany  were 
comparatively  progressive,  but  the  introduction  of  the  over- 
head trolley  system  presented  difficulties  lor  the  chief  resi- 
dence city  of  the  King,  which  the  authorities  could  not  see 
their  way  to  overcome. 

In  i8</>  two  lines  were  equipped  with  trolleys,  with  the 
addition  of  certain  stretches  of  conduit.  These  latter  gave 
enough  trouble  (as  they  were  isolated  short  pieces  of  con- 
duit) to  make  the  system  seem  impracticable  for  any  great 
distance.  The  mixed  system  with  accumulators,  which  had 
given  external  appearances  of  success  in  Hanover,  was 
then  adopted  in  Berlin.  But  it  proved  a  failure,  and  fa- 
miliarity with  the  trolley  construction,  which  in  Berlin  has 
always  been  first-class,  combined,  perhaps,  with  some 
changes  in  the  city  government  and  more  liberal  views  in 
general,  brought  almut  much  more  toleration.  The  result 
was  that  to-day  the  accumulators  are  all  being  thrown  out 
and  the  few  pieces  of  track  over  which  the  trolley  is  not  al- 
l-wed. about  a  mile  in  all.  are  being  equipped  with  conduit. 
The  system  was  equipped  by  the  Union  Klectricitats  Gcsell- 
sehaft. 
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Milan,  Italy,  Sept  6.  1902. 
Editors  Street  Railway  Journal: 

I  have  just  read  in  the  August  number  of  your  paper  the 
abstract  which  you  published  of  the  lecture  of  Mr.  Geh. 
Baur.  Lochncr  on  the  experiments  with  high-speed  electric 
traction  on  the  Berlin-Zossen  line,  and  I  take  the  liberty  of 
making  certain  suggestions  in  regard  to  the  method  fol- 
lowed during  that  test  in  calculating  the  train  resistance  of 
car  A,  taking  as  the  basis  the  coasting-speed  curves. 

Mr.  Ijochnvr  proceeds  upon  the  assumption  that  the 
speed  diminishes  uniformly  and  in  consequence  concludes 
that  the  resistance  |>er  Urn  is  3.0  kg,  although  the  formula 


/  V  \  Afg 

(a.5  +  — )  " 
\  1300/  1000 


gives  a  value  of  5.4  kg. 

But  it  is  very  evident  from  the  diagrams  showing  the 
coasting  curves  that  the  retardation  is  not  a  constant  quan- 


tity. It  can  only  Ik-  considered  as  constant  between  veloci- 
ties of  from  108  km  to  Go  km  per  hour. 

This  will  be  seen  by  an  examination  of  the  upper  curve 
(Fig.  2)  in  the  article  which  is  reproduced  herewith.  If  now 
the  tangent  to  the  upper  part  of  the  curve  is  prolonged  tothe 
axis  of  the  abscissa;,  as  has  been  done  by  the  dotted  line 
in  the  accompanying  cut.  it  will  give  the  time  necessary  for 
making  a  stop,  provided  the  retardation  is  constant  and 
equal  to  that  which  it  has  been  proved  to  be  at  a  velocity  of 
alwjut  IOO  km  i»er  hour.  If  this  is  also  done  on  the  second 
coasting-curve  and  we  take  the  average  of  the  two  times  of 
stopping,  we  must  reach  the  conclusion  that  the  car  would 
have  been  stopped  in  360  seconds  under  the  conditions  as- 
sumed. In  other  words,  the  train  resistance  at  these  higher 
velocities  would  amount  to  8.85  kg  per  ton  instead  of  3.6  kg 
as  given. 

It  is  possible  to  check  this  value  of  8.85  kg  for  the  re- 
sistance of  the  car,  with  the  figures  given  as  to  the  power 
absorbed  from  the  power  station.  From  the  diagrams  pub- 
lished with  the  article  it  will  lie  seen  that  at  a  speed  of  120 
km  per  hour  the  cars  A  and  S  absorbed  from  400  kw  to  500 
kw  from  the  power  station.  If  the  efficiency  of  the  line 
with  that  of  the  transformers  and  motors  is  taken  as  about 
;o  per  cent.,  which  would  be  approximately  correct,  the  con- 
clusion is  reached  that  it  is  necessary  to  supply  to  the  peri- 
phery of  the  wheels  from  280  kw  to  350  kw,  from  which  by 
a  very  simple  calculation  it  will  be  seen  that  the  resistance 
of  the  cars  at  120  km  per  hour  amounts  to  from  8.10  kg  to 
10  kg  per  ton. 

From  this  I  am  lead  to  believe  :  ( 1 )  The  value  of  3.6 
kg  as  derived  by  Mr.  Lochner  is  too  small  and  is  opposed 


to  the  results  obtained  during  the  Zossen  trials;  and  (2), 
that  the  total  resistance  of  the  cars  at  a  speed  of  120  m  per 
hour  was  about  9  kg  per  ton.  A.  1'anzakasa. 

—  

The  Lighting  Circuit  of  the  Car 

New  York,  Oct.  20,  1902. 
Editors  Street  Railway  Journal: 

The  subject  of  railway  lighting  circuits  is  one  which 
seems  to  the  superficial  observer  stale  and  unprofitable. 
Combinations  of  five  lamps  in  scries  seem  to  cover  the 
situation,  a  summation  of  data  containing  nothing  start- 
ling. The  arrangement,  however,  has  its  objections.  If 
one  lamp  goes  out  lour  others  share  the  same  fate.  The 
wiring  is  all  high-voltage  work,  and  the  repair  man  has 
trouble  with  it,  even  if  the  passenger  does  not.  The  slen- 
der filaments  do  not  withstand  either  the  jar  or  the  varying 
voltage,  and  last,  but  not  least,  the  light  is  notoriously  bad 
when  the  car  is  pulling  heavily  at  distant  points  on  the 
line.  We  will  preface  further  remarks  by  the  words  "storage 
battery,"  so  that  any  readers  of  your  journal  who  are 
prejudiced  against  the  battery  can  pass 
to  the  next  letter  and  leave  what  follows 
to  the  perusal  of  those  who  really  want 
better  light  at  very  little  additional  trou- 
ble and  expense. 

The  storage  battery  is  to  consist  of  five 
cells.  Its  negative  terminal  is  to  be 
grounded  and  its  positive  is  to  serve  as 
the  ground  for  all  power  circuits  on  the 
car.  All  current  must  pay  toll  to  it  be- 
fore reaching  the  ground.  The  lamps 
arc  to  be  connected  around  the  storage- 
battery.  Now  for  a  discussion  of  the  re- 
sults. 

j  In  the  first  place  the  lottery  is 
j  automatically  charged;  in  fact,  on 
doing  any  business  the  battery  is 
charged  so  often  that  sulphating  is  practically  out  of  the 
question.  Buckling,  too,  is  eliminated,  because  the  rate 
of  charge  and  discharge  never  exceeds  a  certain  quantity  to 
which  the  battery  may  be  proportioned.  Even  if  the  battery 
should  suffer  serious  loss  of  capacity  it  could  scarcely  be 
placed  hors  de  combat,  because  most  of  the  time  its  voltage 
would  be  maintained  by  the  car  current,  and  the  time  that  it 
would  be  compelled  to  deliver  current  on  its  own  account 
would  be  relatively  very  short.  This,  of  course,  would  be 
true  only  of  a  car  doing  active  urban  work,  in  which  case 
the  battery  could  almost  deteriorate  to  the  condition  of  a 
counter  regulating  cell  and  still  give  a  service  which  would 
be  satisfactory. 

An  occasional  renewal  of  the  electrolyte  and  a  cleaning 
once  a  year  would  practically  constitute  the  maintenance. 
What  is  to  be  had  in  return  for  this  trouble?  Pint,  a  mul- 
tiple system  of  lighting  not  limited  to  lamps  of  uniform 
candle-power  or  multiples  of  five.  Second,  a  system  in- 
dependent of  feeder  potential,  which  means  uniformly  bril- 
liant lamps  at  all  times.  Third,  short,  stumpy  tamp  fila- 
ments practically  impervious  to  vibration  and  better  able 
to  withstand  varying  potentials.  Fourth,  lights  at  all  times 
even  if  the  trolley  is  off,  or  the  circuit  breaker  is  out.  a  con- 
sideration in  headlight  work.  Fifth,  a  reliable  low-voltage 
source  of  potential  for  all  bell  work  on  the  car.  Lastly,  a 
low-voltage  system  of  lamp  wiring  safe  to  handle  and  not 
likely  to  ground.  Is  this  sufficient  compensation?  There 
arc,  of  course,  many  cases  where  it  will  not  In-,  but  per- 
haps a  few  exist  where  it  will  be  worth  a  trial. 

R.  P.  Gorham. 
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After  a  somewhat  protracted  investigation  the  Railroad 
Commissioners  01  Massachusetts  have  officially  placed  the 
blame  of  the  unhappy  accident  in  which  President  Roose- 
velt was  injured  upon  both  the  motorman  and  the  oper- 
ating company.  It  holds  the  former  responsible  tor  run- 
ning at  a  dangerous  speed  in  a  particularly  dangerous  loca- 
tion, and  the  latter  at  fault  for  not  enforcing  sate  speed  at 
this  point  111  general,  and  condoning  by  the  presence  of  a 
prominent  oftieial  the  high  rate  of  speed  111  this  particular 
instance.  Wc  hold  no  brief  for  the  railway  company,  but 
it  seems  to  us  that  in  distributing  its  favors  the  Railroad 
Commission  might  also  very  properly  have  censured  the 
local  authorities  first  for  failure  to  enforce  at  all  times  rea- 
sonable regulations  regarding  the  speed  of  cars, and, second, 
for  very  inefficient  precautions  for  the  safety  oi  the  Chiel 
Magistrates  of  the  Nation  and  Commonwealth.  We  should 
by  this  time  have  learned  that  a  Presidential  guard  ought 
to  attend  to  business  first,  last  and  all  the  time,  and  should 
not  consider  its  functions  purely  ornamental.  The  cavalry 
squad  of  tinsel  soldiers  that  allowed  a  fast-running  car  to 
plunge  down  utH>n  the  carriage  they  were  set  to  protect 


ought  to  be  held  up  to  public  scorn.  Fancy  a  German  car 
breaking  through  a  squad  ot  Uhlans  and  bowling  over  the 
carnage  01  Wunelm  the  Unresting. 

Ot  course  the  nnuuig  ol  die  Commissioners  will  sooner 
01  later  be  reviewed  by  lite  civil  and  criminal  courts  in  tlic 
actions  which  will  come  to  trial,  but  the  mam  lacts  stand 
out  with  unpleasant  distinctness,  and  will  probably  remain 
uucoiUiovcricU.  Ihe  car,  whatever  may  have  been  its 
exact  speeu,  was  certainly  rmmitig  at  a  speed  which  the 
event  proved  to  be  unsatc,  and  it  assuredly  was  not  under 
eilective  control  when  approaching  a  crossing.  Just  the 
degree  01  blame  that  must  attach  to  the  motorman  s  act  in 
this  particular  instance  is  a  matter  for  the  jury  to  deter- 
mine, but  there  is  no  evidence  to  show  that  he  was  run- 
mug  at  a  speed  much,  it  at  all,  higher  than  was  customary 
at  tins  particular  point,  or  than  is  often  the  practice  ou 
other  intcrurban  roads,  ihe  assumption  that  an  electric 
car  has  a  general  right  ol  way  which  oilier  vehicles  in- 
fruigc  at  their  peril  is  one  which  is  rarely  taken  in  ordmary 
urban  traction  where  the  street  cars  arc  more  often  sinned 
against  than  sinning,  but  is  a  license  which  is  often  assumed 
in  the  case  of  fast  intcrurban  lines.  1  he  peculiar  danger 
of  the  situation  lies  in  the  tact  that  safe  operation  runs  into 
unsafe  by  imperceptible  gradations,  and  may  pass  from 
one  to  the  oilier  beiore  the  situation  is  lully  recognized. 

ihe  Railroad  Commission  has  laid  down  in  its  recent 
finding  two  principles  so  plain  that  they  should  not  be  dis- 
regarded, 'ihese  are:  "there  can  be  no  excuse  for  the 
lrcquent  recurrence  of  accidents  due  to  collision.  No  plea 
of  economy  can  be  properly  advanced  in  defense  of  inade- 
quate equipment,  and  no  plea  of  the  necessity  oi  rapid 
transit  in  defense  of  dangerous  speeds."  These  principles 
are  thoroughly  sound,  and  lew  street  railway  men  will  be 
disposed  to  question  their  justice.  They  might,  of  course, 
be  unwisely  applied,  but  in  the  matter  of  rapid  transit  the 
interests  oi  the  street  railways  and  those  of  the  public  are 
coincident.  No  community  will  long  permit  the  road  that 
serves  it  to  be  burdened  with  absurd  limitations  of  speed 
or  oppressed  by  unreasonable  demands  in  the  matter  oi 
equipment.  Un  the  other  hand,  it  will  not  long  tolerate 
parsimonious  management  or  reckless  running,  and  the 
road  that  cultivates  either  vice  will  soon  come  to  grief. 


lu  large  distribution  systems  for  lighting  or  power  it  is 
a  very  common  device  to  install  sub-stations  whereby 
alternating-current  power  is  taken  from  a  line  and  con- 
verted through  a  rotary  and  stored  111  a  storage  battery. 
The  stored  power  is  utilized  in  many  ways  to  hold  up  the 
peak  of  a  direct-current  load  or  even  an  alternating-cur- 
rent load  by  the  use  of  the  inverted  rotary.  In  con- 
nection with  such  a  system  there  is  a  possibility  of  a  dis- 
aster which  is  far-reaching  in  its  results  and  is  capable  of 
wrecking  every  sub-station  on  the  line.  This  is  a  heavy 
inductive  circuit  such  as  would  be  caused  by  throwing  in 
multiple  with  the  line  a  large  alternator  or  synchronizing 
motor  without  proper  regard  to  synchronism.  The  re- 
sult is  a  tremendous  demand  for  lagging  current,  which 
reacts  on  the  converters  and  wipes  out  the  field  excitation. 
An  inverted  converter  is  a  dangerous  proposition  when  its 
field  is  weakened  by  means  of  its  drawing  a  large  lagging 
current  from  its  collector  rings.  Its  speed  rises  rapidly, 
and  the  trouble  is  cumulative,  for  the  lagging  current 
weakens  the  field,  and  the  weakened  field  permits  the  cur- 
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rent  to  lag  more.  The  passing  of  speed  from  the  normal  to 
a  dangerous  value  is  a  matter  of  seconds  only.  An  ex- 
perienced attendant  who  happens  to  be  on  the  alert  can 
detect  the  increasing  speed  and  may  be  able  to  reach  the 
switchboard  in  time  to  save  the  apparatus,  but  the  chances 
arc  that  he  will  not  and  that  serious  damage  will  follow. 
This  trouble  may  occur  with  currents  less  than  full-load 
value,  and  hence  will  not  be  protected  by  the  circuit  break- 
ers. As  this  arrangement  is  so  frequently  used,  it  seems 
essential  that  adequate  iorms  of  protection  be  devised  and 
exploited,  lhc  situation  can  be  relieved  by  opening  the 
alternating-current  and  direct-current  circuits  of  the  sub- 
stations. The  trouble  is  coincident  with  the  appearance 
of  a  very  heavy  lagging  current  in  the  alternating-current 
rotary  leads,  and  it  ought  not  to  be  diificult  to  provide  a 
device  whereby  the  appearance  of  this  disturbing  iactor 
shall  actuate  the  proper  circuit  breakers.  The  following 
method  suggests  itself  as  being  a  practical  device. 

Two  small  transformers  are  installed,  one  a  series  trans- 
former inserted  in  the  rotary  leads,  the  other  a  potential 
transformer  across  the  line.  The  secondaries  of  these  two 
transformers  arc  to  be  separately  led  to  two  independent 
circuits  on  a  little  two-phase  induction  motor  ot  special 
design.  As  long  as  there  is  no  difference  in  phase  be- 
tween these  c.  m.  fs.  there  will  be  no  torque  on  the  shaft 
of  the  induction  motor,  but  as  soon  as  current  begins  to  lag 
the  induction  motor  will  tend  to  turn.  This  tendency  to 
turn  can  be  balanced  by  a  spring  so  that  the  lag  must 
reach  a  predetermined  amount  before  it  will  succeed  in 
turning  the  shaft.  The  shaft  of  this  motor  should  be  con- 
nected to  appropriate  switches,  which  w  ill  energize  proper 
trip  coils  on  the  circuit  breakers  to  relieve  the  situation. 
As  long  as  there  is  a  legitimate  load  on  the  rotary,  even 
though  somewhat  lagging,  the  torque  011  the  induction 
motor  will  be  slight  and  can  be  balanced  by  the  spring. 
A  heavy  load  on  the  rotary  of  small  power  factor  will  then 
not  affect  the  induction  motor,  but  a  heavy  lagging  load, 
which  is  a  dangerous  clement,  will  instantly  operate  the 
motor  and  cut  out  the  sub-station. 


In  spite  of  the  fact  that  transfers  in  some  form  have  been 
in  use  for  almost  as  long  a  period  as  street  railways  have 
been  in  operation,  there  has  been  almost  no  time  when 
there  has  been  greater  diversity  of  opinion  than  at  present 
as  to  the  proper  form  of  transfer,  the  most  desirable  way 
of  marking  on  them  the  various  cheeks  which  experience 
has  dictated  arc  necessary,  or  the  best  method  of  register- 
ing and  of  otherwise  keeping  track  of  these  small,  but  most 
troublesome,  slips  of  paper.  We  have  already  commented 
on  the  discussion  which  followed  the  presentation  of  the 
paper  on  this  subject  at  the  recent  convention  of  the 
American  Street  Railway  Association,  and  which  indicated 
a  wide  divergence  oi  policy  as  to  the  treatment  of  trans- 
fers. But  if  the  subject  is  a  complicated  one  to  the  railway- 
manager  himself,  it  is  even  more  so  to  the  average  passen- 
ger, who  nearly  always  believes  himself  entitled,  on  the 
payment  of  a  5-cent  fare,  to  ride  without  additional  charge 
to  his  destination,  wherever  it  may  be,  provided  it  is  on 
the  lines  of  the  company,  and  if  he  is  not  given  a  transfer 
he  usually  makes  strenuous  remarks  about  corporations  in 
general,  and  feels  mortally  aggrieved. 

Now  the  passenger's  desire  for  a  free  transfer  is  en- 
tirely natural  and  proper,  and  not  without  a  basis  of  reason, 


but  his  diagnosis  of  his  inability  to  get  one  is  generally 
very  wide  of  the  mark.  As  a  rule,  the  operating  com- 
pany would  be  entirely  willing  to  give  him  his  free 
transfer  for  a  long  extra  ride  if  that  were  the  only 
question  involved,  but  it  naturally  objects  to  setting  itself 
up  as  an  easy  mark  for  peculation  or  an  institution  for 
the  encouragement  of  dead  beats.  Moreover,  it  must, 
as  part  of  its  plain  duty  to  the  public,  conduct  its 
traffic  so  as  to  avoid,  rather  than  court,  congestion.  In 
this  connection  we  fancy  that  Mr.  Mcnccly's  paper  at  the 
convention  will  be  an  eye-opener  to  the  layman.  When 
a  road  proposes  so  elaborate  a  system  of  registration  of 
transfers,  inaugurates  a  secret  service,  and  even  plans  to 
offer  considerable  cash  prizes  to  engage  the  co-operation 
of  its  patrons,  it  means  that  the  misuse  of  transfers  has  be- 
come a  very  serious  matter  from  the  dollar-and-cent  stand- 
point. A  system  like  that  is  not  introduced  for  fun  or  to 
exploit  the  ingenuity  of  the  traffic  manager.  It  is  there 
because  it  is  badly  needed,  and  for  no  other  reason.  We 
earnestly  wish  that  some  experienced  street  railway  man 
would  at  the  next  convention  bring  out  the  facts  and 
figures  relating  to  the  abuse  of  transfers,  so  that  there 
would  no  longer  be  any  chance  for  misunderstanding  on 
the  part  of  the  public.  An  "experience  meeting"  bearing 
on  this  topic  would  be  of  no  little  interest  and  value,  and 
would  probably  disclose  feats  of  ingenious  iraud  that  would 
be  almost  past  belief.  It  is  the  collusion  between  an  occa- 
sional employee  and  a  patron  quite  willing  to  "beat  the 
company,"  or,  quite  as  often,  the  dense  moral  obliquity  oi 
the  average  passenger  himself,  that  makes  the  mischief  far 
more  than  any  misuse  of  transfers  legitimately  obtained, 
which,  at  the  most,  would  secure  a  rather  useless  round 
trip  at  cut  rates. 

A  still  more  considerable  difficulty  encountered  in  plan- 
ning a  free  transfer  system  is  its  tendency  to  produce,  un- 
less very  skilfully  arranged,  severe  congestion  at  certain 
points  in  the  system.  This  is  particularly  exemplified 
here  in  New  York  where  a  really  liberal  management  is 
frequently  abused  for  not  granting  transfers  which  would 
in  fact  greatly  inconvenience  most  of  the  traveling  public. 
Transfer  points,  whenever  possible,  must  be  so  arranged 
as  not  to  throw  the  burden  oi  a  heavy  transfer  business  on 
lines  which  are  already  overcrowded.  There  is  a  physical 
limit  to  the  amount  of  passengers  conveniently  accommo- 
dated on  a  single  line,  and  no  good  comes  of  passing  this 
limit  even  with  the  best  intentions  in  the  world.  Now, 
when  one  adds  to  these  physical  requirements  the  troubles 
that  arise  from  the  readiness  of  a  considerable  proportion 
of  the  community  to  take  advantage  of  the  company  when 
possible,  the  problem  of  getting  a  convenient  and  work- 
able transfer  system  becomes  serious.  Each  new  free 
transfer  is  related,  in  a  way  sometimes  very  complex,  to  the 
system  already  existing,  and  it  takes  the  wisdom  of  the 
serpent  to  untangle  the  matter.  And  with  ever  so  great 
care  it  is  often  extremely  difficult  to  get  at  the  facts  on 
which  to  base  a  sound  decision.  For  instance,  suppose  a 
case  which  frequently  exists.  Let  two  fairly  long  subur- 
ban lines  meet  at  an  acute  angle.  Is  it  wise  to  give  free 
transfers  in  view  of  the  fact  that  transfers  at  their  outer 
termini  nearly,  or  quite,  unite  the  lines  ?  How  serious  will 
the  misuse  of  transfers  become,  granting  that  the  bulk  of 
them  will  be  used  legitimately.  Here  is  a  question  of 
amounts  which  it  is  extremely  difficult  to  answer.  It 
would  doubtless  be  better  to  let  a  few  beats  get  occasional 
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free  rides  than  to  inconvenience  a  large  body  of  patrons 
who  arc  properly  within  a  single-fare  region,  and  we  think 
must  street  railway  managers  would  concur  in  this  opinion; 
but  there  might  come  about  a  serious  leakage  in  revenue, 
and  the  whole  question  is  one  of  relative  amounts  which 
only  an  appeal  to  experience  could  answer.  All  these  in- 
tricacies of  tramway  limssc  are  quite  outside  the  experience 
of  the  ordinary  citizen,  and  it  would  be  a  most  useful  bit 
oj  missii  nan  work  in  Siring  bet*1  >r«-  the  puMh-  the  real  con- 
ditions which  arise  in  so  plain  a  manner  that  they  would 
make  a  permanent  impression.  And  the  public,  when  it 
understands  a  case,  can  usually  be  trusted  to  see  fair  play. 


Although  it  is  a  well  recognized  fact  that  on  interurban 
electric  roads  the  rate  of  acceleration  in  common,  every-day 
practice  is.  far  more  rapid  than  on  local  trains  un  steam 
railroads,  there  is  another  fact  nut  so  commonly  recognized, 
namely,  that  the  negative  acceleration  or  rate  of  braking 
is  considerably  higher  than  is  common  on  steam  passenger 
trains.  There  are  two  very  simple  and  natural  reasons  for 
this  state  of  affairs.  One  is  that  the  necessity  for  such 
rapid  retardation  has  been  felt  mure  in  interurban  work 
and  the  other  is  the  superior  control  of  the  braking  pressure 
which  a  moturman  on  an  iutcrurltan  car  equipped  with 
straight  air  brakes  has  as  compared  with  the  engineer  on 
a  steam  train  equipped  with  automatic  brakes.  The  auto- 
matic air  brakes  on  steam  trains  necessarily  have  their  brake 
shoe  pressures  adjusted  to  allow  a  liberal  margin  under 
the  slipping  point  of  the  wheels.  On  at)  interurl>an  car  it  is 
feasible  to  work  much  nearer  to  the  sliding  point. 

Recently  one  of  our  highest  sjtecd  interurban  roads  has 
found  it  desirable  to  adopt  measures  for  securing  even  more 
rapid  retardation  than  is  common  on  such  lines. — the  ex- 
ceptionally high  speeds  and  frequent  stops  pointing  to  the 
desirability  of  such  a  move.  It  has  been  known  for  years 
that  the  friction  between  brake  shoes  and  car  wheels  is  con- 
siderably less  at  high  speeds  than  at  low  with  a  given  brake- 
shoe  pressure.  The  practical  effect  of  this  is  that  if  the 
brakes  are  applied  at  a  constant  pressure  while  a  train  is 
being  retarded  they  will  nut  retard  the  train  anywhere  near 
as  fast  at  50  miles  or  60  miles  an  hour  as  at  10  miles  an 
hour  and  less,  thus  increasing  very  much  the  distance  in 
which  a  train  can  be  stopped.  If  the  brakes  are  applied 
with  sufficient  pressure  to  give  the  maximum  retardation  at 
high  speeds  the  friction  between  brake  shoes  and  wheels 
will  so  increase  at  lower  speeds  as  to  make  the  wheels  slide, 
since  the  friction  between  rolling  wheels  and  rails  is  prac- 
tically constant.  The  maximum  braking  effect  can  only  be 
obtained  by  applying  as  much  pressure  as  can  safely  be 
put  on  without  sliding  the  wheels  at  the  highest  speeds  and 
reducing  this  pressure  as  the  speed  falls  off  so  as  to  keep  it 
under  the  sliding  point.  Of  course  simple  automatic  means 
to  accomplish  this  are  desirable,  but  in  the  absence  of  this 
the  motormen  on  the  road  referred  to  are  being  taught  to 
apply  maximum  pressure  at  first  at  the  highest  speed  and 
slowly  let  air  out  of  the  brake  cylinder  as  the  speed  falls 
off.  In  order  to  do  this  and  get  the  maximum  braking 
effect,  air  in  the  storage  reservoir  from  which  the  brake 
cylinders  are  supplied  must  be  carried  at  a  pressure  high 
enough  to  slidr  the  wheel?  at  low  speeds.  This  is  not  a 
practice  in  itself  desirable  because  with  careless  DM  of  the 
brakes  there  is  a  chance  for  flat  wheels,  but  it  is  justifiable 


when  very  high  speeds  of  over  50  miles  an  hour  must  be 
dealt  with. 

The  automatic  reduction  of  brake-shoe  pressure  as  the 
speed  decreases  has  long  been  recognized  as  desirable  m 
steam  road  practice  where,  on  account  of  the  nature  of  the 
automatic  air  brake,  it  is  not  possible  to  do  this  by  hand.  It 
is  only  on  the  fastest  trains  and  within  the  past  few  years, 
however,  that  the  "high-speed  brake"  which  after  a  manner 
accomplishes  this  has  been  used,  and  it  is  doubtful  whether 
this  will  ever  find  much  favor  in  electric  railway  practice. 
Of  course  a  simple  device  which  would  vary  the  maximum 
brake-shoe  pressure  according  to  the  speed  would  be  desir- 
able for  use  with  a  straight  air  brake,  but  the  complications 
apparently  involved  in  an  apparatus  which  will  really  do 
this  would  seem  to  be  great. 

In  connection  with  interurban  braking  it  is  noteworthy 
that  a  few  years  ago  a  number  of  interurban  cars  were 
equipped  with  automatic  air  brakes,  following  accepted 
steam  railroad  practice  in  this  respect.  It  was  doubtless 
considered  at  that  time  that  since  steam  railways  had  found 
the  automatic  air  brake  the  proper  thing,  the  wisest  thing 
for  interurban  roads  to  do  was  to  profit  by  the  experience. 
It  is  noteworthy,  however,  that  at  the  present  time,  the  au- 
tomatic air  brake  for  interurban  electric  cars  has  been  prac- 
tically alxandoned  in  favor  of  straight  air  brakes.  The 
reason  for  this  seems  to  have  been  that  the  automatic  air 
brake,  in  which  the  braking  pressure  is  governed  not  di- 
rectly by  the  motorman's  valve  but  indirectly  by  a  reduction 
of  pressure  in  the  train  line,  involves  more  complication 
than  is  desirable  both  in  operation  and  maintenance.  Where 
trains  of  many  cars  are  operated,  as  on  steam  roads,  this 
complication  seems  to  be  necessary,  but  on  an  interburan 
road,  where  but  one  or,  at  most,  two  cars  are  run  in  a  train, 
experience  seems  to  have  shown  that  the  straight  air  brake 
is  preferable  on  account  of  its  simplicity  in  both  construc- 
tion and  operation.  With  the  straight  air  brake  the  motor- 
man  can  have  direct  and  instantaneous  control  over  the 
pressure  in  the  brake  cylinder  at  any  instant.  With  the  au- 
tomatic air  brake,  the  pressure  in  the  brake  cylinder  is  reg- 
ulated by  reducing  the  pressure  in  the  train  line.  Letting 
all  the  air  out  of  the  train  line  gives  an  emergency  applica- 
tion. If  the  motorman  wishes  something  less  than  an  emer- 
gency application,  he  must  let  some  of  the  pressure  out  of 
the  train  line,  and  the  pressure  with  which  the  brakes  are 
applied  depends  1>oth  on  the  suddenness  and  amount  of  the 
reduction  in  the  train  line  pressure.  It  is  only  by  con- 
siderable practice  that  enough  skill  can  be  acquired  to  en- 
able a  man  to  apply  the  brakes  with  a  definite  pressure, 
and  even  then  the  motorman  has  not  the  control  over  the 
pressure  in  the  brake  cylinders  where  the  automatic  air 
brake  is  used,  that  is  offered  by  a  straight  air  brake  sys- 
tem, where  it  is  simply  a  matter  of  turning  more  or  less 
pressure  directly  from  the  storage  reservoir  into  the  brake 
cylinders.  With  the  straight  air  brake,  the  control  of  the 
brake  pressure  is  direct,  while  with  the  automatic  air  brake 
it  is  indirect  and  depends  on  a  number  of  elements,  the 
variation  of  any  one  of  which  will  change  the  ultimate  re- 
sult. Then,  too,  the  automatic  air  brake  is  much  more 
difficult  for  employees  to  understand  and  maintain  and  is  in 
fact  the  most  complicated  mechanism  that  steam  railway 
trainmen  have  to  deal  with.  This  is  so  true  that  steam 
railways  have  been  obliged  to  establish  air  brake  schools 
for  their  employees.  With  the  straight  air  brake,  there  is 
but  little  that  a  man  cannot  master  in  a  few  hours. 
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Modem  Switchboard  Practice. 


BY    H.    P.    DAV  IS 


Each  panel  is  supported  by  a  rigid  angle-iron  frame-work 
of  I  .-section  and  the  individual  panels  are  built  into  switch- 
boards by  placing  them  side  by  side  and  connecting  them 


The  switchboard  is  the  most  important  part  of  a  modern 
electrical  installation  an, I  to  Ik-  reliable  must  lie  thoroughly 
suitable  in  design  and  construction  and  in  the  selection  of 
apparatus  and  instruments.  Convenience,  simplicity  and 
case  of  operation  are  factors  to  be  considered  in  order  to 
realize  the  ideal  of  operation,  namely,  uninterrupted  ser- 
vice. 

There  is  hardly  an  installation  that  does  not  have  pecu- 
liarities of  its  own  necessitating  a  most  careful  considera- 
tion, while  station  plans  arc  being  prepared,  of  the  require- 
ments of  the  switchl>oard  and  its  relation  to  the  building. 

in  order  that  proper  provision  may 
lie  made  for  the  most  efficient  and 
satisfactory  layout  of  circuits  and  ap- 
paratus. Indeed,  it  often  happens 
that  a  special  construction  of  the  sta- 
tion is  necessary  to  obtain  the  best 
arrangement.  There  are  many  plants 
to-day  o|>erating  with  dangerous,  in- 
adequate and  poorly  arranged  switch- 
board layouts,  simply  because  of  fail- 
ure to  recognize  the  importance  of 
the  switchboard  when  originally  de- 
signing the  station. 

GENERAL  TYTES 

In  laying  out  the  switchboards  for 
a  large  system  such  as  are  now  be- 
coming so  common,  the  designer  is 
immediately  confronted  with  a  fund- 
amental question  of  control ;  that  is, 
shall  the  apparatus  Ik-  operated  by 
J^Bv^J  hand  or  by  power?    Kach  method 

has  applications  for  which  it  is  better 

j*""^  suited  than  the  other,  and  :i  is  some 

I  times  a  matter  of  great  perplexity 

•  to  determine  which  method  is  most 

FIG,  1.  — ELECTRO-   desirable,  especially  as  there  is  a  wide 
PNEUMATIC  CIRCUtT  difference  in  the  matter  of  expense 
%Sfi£5£  F9*L??0    a«d  space  required. 

AMPERES  AT66oo  ...  *^..  .     1        ,        ,.  .... 

VOLTS  Simplicity    and    reliability  usu- 

ally go  hand  in  hand ;  it  is 
therefore  always  advisable  to  choose  the  simplicity  of  the 
hand  operation  when  possible,  as  a  certain  degree  of  com- 
plexity and  intricacy  is  unavoidable  with  all  methods  em- 
ploying auxiliary  means  for  operation  of  apparatus. 

The  marble  panel  type  of  swilchlioard  now  so  commonly 
used  represents  the  most  satisfactory  switchboard  practice 
when  hand  operation  is  allowable,  as  this  method  combines 
a  pleasing  appearance  and  great  flexibility  with  maximum 
economy  of  space.  This  method  of  switchboard  construc- 
tion suffices  for  the  majority  of  installations,  but  ease  and 
safety  of  operation  impose  limits  upon  the  e.  m.  f.  which 
can  be  employed,  and  in  the  capacity  of  the  apparatus,  be- 
yond which  no  choice  is  left  so  that  auxiliary  Operation  is 
necessary. 

Further,  it  is  obviously  objectionable  to  combine  so  many 
panels  into  one  switchboard,  that  its  operation  is  cumber- 
some and  confusing.  If  the  apparatus  and  circuits  are  not 
of  such  a  nature  that  the  panels  can  be  segregated  into 
separate  switchboards,  it  is  better  practice  to  resort  to  aux- 
iliary power  with  control  from  a  central  point. 

Hand-operated  switchboards  are  usually  built  of  highly 
polished  slabs  of  white  Italian  or  blue  Vermont  marble,  a 
ins.  thick,  with  beveled  edges,  and  of  a  width  sufficient  to 
provide  space  for  the  necessary  apparatus  and  instruments. 


FIG.  J.  -WIRING   DIAGRAM   FOR  ELECTRICALLY-OPERATED 
AUTOMATIC  OIL-BREAK  CIRCUIT  BREAKER  AND  AUXILIARY 
CONTROLLING  AND  INDICATING  DEVICES 

together  by  bolts  through  the  angle  iron  frames  at  the  back 
This  iron  frame-work  is  then  bolted  at  the  bottom  to  a  chan 
nel  iron  which  serves  as  a  foundation.     At  the  top  the 
frame-work  is  bolted  to  an  iron  bar  which  runs  the  whole 


FIG.  2. — HIGH   TENSION   OIL-BREAK  CIRCUrr  BREAKER. 
OPERATED  BY  ELECTROMAGNETS 

length  of  the  switchboard.  Provision  is  made  for  braces, 
by  which  the  switchboard  may  be  rigidly  supported  from 
the  station  wall.  One  panel  is  always  installed  for  each 
machine  circuit  and  one  panel  for  each  one  or  two  feeders. 
The  apparatus  and  instruments  arc  mounted  on  the  mar- 
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blc  and  form  part  of  the  panels.  The  connections  between 
the  apparatus  and  the  instruments  arc  made  directly  on  the 
back  of  the  panels,  while  the  bus-bars  are  carried  on  porce- 
lain-insulated brackets  supported  from  the  angle-iron  frame. 

The  large  systems  of  the  present  day,  involving  as  they  do 
immense  stations  with  generating  units  of  great  size,  de- 
livering vast  amounts  of  power,  usally  at  a  nigh  e.  m.  f., 
present  unusual  and  serious  problems  requiring  special 
switchboard  construction,  design  and  grouping  of  the  ap- 
paratus and  details  to  insure  the  highest  degree  of  safety 
and  reliability  of  operation.  The  space  required,  the  capa- 
city of  the  apparatus,  the  e.  in.  f.  employed,  the  isolation  of 
the  switching  devices,  the  necessity  of  fire-proofing  and  in- 
sulating the  conductors,  all  enter  as  factors  in  switchboard 
design,  requiring  a  method  of  treatment  widely  different 
from  the  marble  panel  construction. 

It  is  essential  in  intallations  of  this  sort  that  the  switching 
and  circuit  breaking  apparatus  should  be  designed  and  lo- 
cated so  that  all  arcing  and  current-carrying  contacts  are 
accessible  for  free  and  ready  inspection,  while  ample  space 
must  be  provided  between  the  poles  of  the  apparatus,  and 
each  should  be  in  a  separate  and  fire-proof  compartment. 
The  bus  bars  and  all  connections  differing  in  potential  must 
be  arranged  in  the  simplest  and  most  direct  manner  and 


^  '  1  i 


FIG.  4  —  POLYPHASE  OVERLOAD  RELAY 


also  in  separate  fire-proof  compartments.  Crossing  of 
conductors  should  be  avoided.  All  inflammable  insulation, 
such  as  is  usual  on  cables  and  other  similar  conductors,  and 
all  materials  liable  to  deterioration  should  be  rigidly  ex- 
cluded. To  meet  these  requirements,  the  switchboard 
structure  should  be  of  brick  or  concrete,  where  fire-proofing 
alone  is  necessary,  and  where  insulation  is  required,  marble, 
soapstone,  porcelain  or  glass  must  be  used.  The  arrange- 
ment of  bus  bars  and  all  conductors  must  be  such  that 
they  will  be  in  plain  view  and  easily  gotten  at,  and  at  the 
same  time  no  bare  metal  or  live  conductors  should  be  so 
placed  as  to  be  dangerous  to  the  attendant.  Much  space  is 
required  for  such  a  construction  and  it  is  usual  to  provide 
for  it  by  the  use  of  galleries.  The  cables  carrying  the  high 
tension  currents  are  lead  from  one  gallery  to  another  in 
vertical  risers  forming  part  of  the  masonry  structure,  which 
can  be  built  with  cells  or  pockets  for  the  installation  of  in- 
struments, transformers  and  fuses. 

In  general  it  may  be  said  that  the  characteristics  and  im- 
portant features  of  this  type  of  switchboard  construction  is 
directness  and  simplicity  of  connections,  with  absolute 
safety  from  fire  and  short  circuits. 

In  a  construction  of  this  kind,  spread  nut  over  consider- 
able space,  or  arranged  in  several  galleries,  the  apparatus  is 
out  of  the  range  of  observation  of  the  operator.  It  is  neces- 
sary-, therefore,  that  some  central  or  convenient  spot  be  se- 
lected from  which  the  apparatus  can  be  controlled  by  means 


of  auxiliary  power,  while  indicators  and  signals  will  com- 
municate to  the  operator  the  position  and  movements  of  the 
apparatus. 

SYSTEMS  OF  AUXILIARY  CONTROL 

Three  methods  of  auxiliary  control  may  be  employed  for 
the  apparatus,  namely,  straight  pneumatic,  straight  electric 
and  electro-pneumatic. 

In  the  last  two  methods  there  is  one  fundamental  feature 
common  to  both,  which  is,  that  the  connections  between  the 
apparatus  and  the  controlling  board  are  electrical  and  the 
source  of  energy  for  the  control  circuits  is  the  same,  namely, 
the  station  exciters  or  a  storage  battery.  So  far  as  cer- 
tainty of  actual  operation  of  the  apparatus  itself  is  con- 
cerned, there  is  practically  no  preference  between  the  two 
methods,  since  successful  operation  by  either  can  be  guar- 
anteed. The  primary  clement  of  a  system  of  straight  pneu- 
matic control  is  a  cylinder  and  piston  operated  by  com- 
pressed air,  which  to  that  extent  is  a  simple  and  powerful 
operating  device.  To  be  controlled  at  a  central  point,  how- 
ever, necessitates  the  running  of  many  small  pipes  from  the 
cylinders,  which  are  located  at  the  apparatus,  to  the  con- 
trolling station  or  platform  where  pneumatic  valves  must 
be  placed.  It  is  at  once  evident  that  a  system  of  this  kind 
would  be  impracticable,  except  in  a  small  installation,  since 
the  amount  of  small  piping  would 
lie  so  great  as  to  make  it  impos- 
sible to  keep  it  in  an  air-tight  con- 
dition. 

In  the  use  of  electro-pneumatic 
control  these  difficulties  are  over- 
come. The  main  pipes  supplying 
air  for  the  system  can  be  run  di- 
rectly lo  the  apparatus,  and  the 
only  small  piping  necessary  con- 
sists of  short  lengths  required  for 
connecting  the  valves  on  the  cyl- 
inders to  this  supply  pipe.  Small 
wires  arc  run  from  the  valves  to 
the  controlling  station  to  control 
them  electrically,  instead  of  the 
small  pipes  necessary  in  the  case 
of  a  straight  pneumatic  control. 
This  system  is  commonly  used.  It  requires,  however,  as 
many  electrical  connections  between  the  controlling  plat- 
form and  the  switches,  as  the  straight  electric  control,  which 
will  be  described  later.  It  is  evident,  therefore,  that  the  use 
of  compressed  air,  even  when  the  electro-pneumatic  method 
is  used,  adds  a  link  to  the  chain  of  operation  which  is  not 
required  when  straight  electric  control  is  employed,  since  it 
requires  a  source  of  compressed  air,  with  the  complications 
introduced  by  valves  and  piping. 

With  the  straight  electric  control  all  intermediary  de- 
vices can  be  omitted,  which  is  a  decided  step  towards  sim- 
plification and  is  naturally  in  a  layout  of  this  kind  of  great 
importance.  Two  methods  of  driving  can  lie  used,  by 
motors,  or  by  electromagnets,  each  having  applications  for 
which  it  is  peculiarly  suited.  Devices  which  are  rotary  in 
their  operation,  as  for  instance  rheostat  face  plates,  are 
best  driven  by  electric  motors.  Devices  which  reciprocate 
in  their  action,  such  as  switches  and  circuit  breakers,  are 
preferably  operated  by  electromagnets. 

A  revolving  motor  requires  some  form  of  gearing, 
usually  a  worm,  in  order  to  transform  the  rotary  motion  of 
the  motor  armature  to  the  reciprocating  motion  of  the 
switch,  and  to  obtain  sufficient  power  for  operation  it  is 
necessary  to  allow  the  motor  armature  to  make  a  consider- 
able number  of  revolutions  during  one  operation  of  the. 
switch.  With  an  electric  motor  geared  by  means  of  a 
worm  to  the  switch,  it  is  necessary  to  throw  the  motor  in 


FIG.  5. — GENERATOR  FIELD  RHEOSTAT, 
OPERATED  BY  MOTOR 
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and  out  of  engagement  by  means  of  an  electric  clutch. 
Again,  when  a  switch  is  operated  in  this  way,  by  means 
of  a  worm,  there  is  a  positive  connection  to  the  driving 
power  and  failure  of  the  latter  in  operation  is  liable  to  leave 
the  switch  in  whatever  position  it  may  happen  to  be  at  that 
time.    Moreover,  it  is  necessary  to  supply  cut-out  switches 


FIG.  6. -GENERATOR  FIELD  SWrTCH,  ELECTRICALLY  OPERATED 

ht  open  the  motor  circuit  at  the  limit*  of  travel,  devices 
which  are  small  and  to  a  certain  extent  increase  tlie  possi- 
bility of  trouble. 

The  use  of  electromagnets  obviates  many  of  the  difficul- 
ties mentioned.  For  this  system  of  operation,  the  connec- 
tion is  very  direct,  the  moving  cores  of  the 
closing  magnets  being  connected  directly 
to  the  mechanism  of  the  switch.  The  pull  of 
the  magnet  is,  therefore,  exerted  directly  up- 
on the  closing  mechanism  without  gearing  of 
any  kind.  A  switch  or  circuit  breaker  so  op- 
crated  has  no  intermediate  position  in  which 
it  may  stay,  except  that  of  fully  closed  or 
open.  When  a  motor  is  used  to  close  the 
switch,  should  the  power  fail  and  if  it  be  de- 
sired to  have  the  switches  open,  it  is  neces- 
sary to  disengage  the  worm  of  the  motor 
shaft  from  the  wheel  before  the  switch  can  1m- 
operated  by  hand,  or,  if  power  is  off  and  it 
is  desired  to  close  the  switch,  the  same  dis- 
connections must  be  made.  On  the  other 
hand,  in  case  of  switches  operated  by  electro- 
magnets, they  may  be  readily  closed  or 
opened  by  hand  without  changing  the  switch 
mechanism  in  any  way. 

With  electric  control  the  connections  be- 
tween the  apparatus  and  the  controlling  plat- 
form are  small  wires  and  the  source  of  power 
can  be  either  the  exciters  or  a  storage  bat- 
tery. As  already  noted  the  control  must  be 
centralized,  for  any  one  of  these  methods,  at 
a  controlling  station  or  platform  where  will 
be  suitably  mounted  the  small  switches  and  oilier  devices  for 
handling  at  a  distance  all  of  the  apparatus  in  the  station, 
while  automatic  indicators  and  signals  will  make  known 
to  the  operator  all  circuit  changes  of  the  apparatus  whether 
made  by  hand  or  automatically. 

SWITCHES  AND  CIRCUIT  BREAKERS 

The  most  vital  elements  of  every  system  are  its  switching 
and  protective  devices.  Very  great  credit  is  due  to  the  de- 
signers of  electrical  details  for  the  way  in  which  they  have 
step  by  step  met  the  ever  increasing  demand  and  require- 


ments occasioned  by  the  remarkable  growth  of  our  gener- 
ating stations,  until  apparatus  for  this  service  is  now  pro- 
duced and  is  operated  with  the  greatest  certainty  and  with 
little  apparent  effort,  under  conditions  which  a  few  years 
ago  would  have  seemed  beyond  the  bounds  of  possibility. 
A  most  exceptional  record  when  it  is  remembered  that  but 
a  very  few  years  ago,  most  alternating  current  switchboards 
were  operated  with  open  knife  switches. 

On  account  of  the  great  importance  of  this  apparatus  and 
the  interest  which  naturally  centers  in  it,  and  to  illustrate 
how  rapidly  development  progresses,  and  how  the  short- 
comings of  existing  types  are  recognized  and  eliminated, 
descriptions  of  some  of  the  latest  designs  that  are  recog- 
nized as  approved  Westinghouse  practice  are  here  pre- 
sented. 

Two  types  of  switches  or  circuit  breakers  have  been 
developed  for  very  severe  and  heavy  service,  namely, 
the  carbon-shunt,  open-air  type,  in  which  the  arc  is 
ruptured  in  the  open  air:  and  the  oil-break  type,  in 
which  the  arc  is  ruptured  in  an  enclosed  chamber  filled 
with  a  special  oil. 

Fig.  1  illustrates  a  switch  of  the  former  type.  This  cir- 
cuit-opening device  is  constructed  on  the  general  principle 
of  employing  the  open  arc  and  carbon  break.  It  is  ob- 
viously the  most  simple  type  of  apparatus,  and  one  in  which 
the  extinction  of  the  arc  depends  simply  on  mechanical  dis- 
tance and  not  upon  the  character  of  materials  used  in  con- 
structing the  apparatus.  Whenever  an  arc  is  confined  it 
must  necessarilv  have  a  deteriorating  effect  upon  the  mate- 
rials with  which  it  comes  in  contact.  When  the  currents 
are  heavy  or  the  voltages  high,  it  is  obvious  that  very  great 


FIG  7.— FIELD  SWITCH  AN  II  RH  HOST  AT  SWITCHBOARD,  ELECTRICALLY  OPERATED 


responsibility  is  placed  upon  the  integrity  of  the  materials 
composing  the  switch. 

The  fundamental  principle  underlying  these  circuit 
breakers  is  a  rational  and  correct  one.  The  circuit  breaker 
illustrated  in  the  cut  is  of  500  amps,  capacity,  designed  for 
use  on  a  three-phase,  6600-volt  circuit,  and  is  arranged  for 
electro-pneumatic  operation.  As  will  be  noted,  two  cylin- 
ders arc  made  use  of,  the  purpose  being  to  obtain  a  quick 
action  in  closing  when  synchronizing.  The  method  of 
operation  is  first  partially  to  close  the  circuit  breaker  with 
one  cylinder,  the  air  remaining  in  the  cylinder  holding  the 
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circuit  breaker  in  this  position,  and  when  it  is  desired  fully 
to  close  the  breaker  air  is  admitted  to  the  second  cylinder, 
which,  through  the  medium  of  a  floating  lever  acting  on 
the  first  cylinder  as  a  fulcrum,  quickly  throws  the  circuit 
breaker  into  a  closed  position.  As  shown  each  pole  of  the 
circuit  breaker  is  protected  from  the  adjacent  one  by  heavy 
marble  barriers,  making  a  short  circuit  between  poles  prac- 
tically impossible. 

The  circuit  breaker 
is  so  designed  that  the 
arcing  and  the  cur- 
rent-carrying contacts 
are  in  plain  view,  a 
most  important  fea- 
ture, allowing  the  at- 
tendant to  sec  at  a 
glance  the  condition 
of  the  working  parts. 
The  essential  features 
are  the  laminated  cop- 
per brush,  the  swing- 
ing arm,  the  contact 
blocks,  and  the  carbon 
shunts  at  the  top.  The 
contact  is  made  by 
laminated  copper 
brushes  against  a  flat 
copper  block.  The 
contact  pressure  of 
ths  brush  is  sufficient 
to  help  the  releasing 
spring  throw  out  the 
movable  arm  of  the 
circuit  breaker  when 
it  is  tripped — a  very 
important  feature  on 
heavy  capacities.  The 
current-carrying  con- 
tacts are  protected  hv 
copper  shunts,  so  that, 
when  the  breaker  is 
opened,  the  current  is 
gradually  shunted 
from  the  current-car- 
rving  contacts  to  the 
carlions  by  steps  of 
such  low  resistance 
that  no  arcing  can  oc- 
cur until  the  final 
break  is  made  on  the 
carlwns.  This  fea- 
ture obviates  all  possi- 
bility of  blistering  the 
Copper  or  current- 
carrying  contacts. 

The  length  of  break, 
ur  opening  of  the  cir- 
cuit breaker,  is  proportioned  to  the  voltage  of  the  circuit. 
The  arc  occurs  on  the  carbon  terminals  above,  and  is  well 
removed  from  the  metal  parts.  This  construction  aids  the 
natural  tendency  of  the  arc  to  rise  and  prevents  any  possi- 
bility of  communication  of  the  arc  to  any  live  parts  below 
the  carbon  terminals.  Each  element  of  the  set  is  provided 
with  an  automatic  tripping  coil  which  acts  independently  of 
the  others. 

As  already  indicated,  this  piece  of  apparatus  is  closed  by 
means  of  compressed  air  and  it  is  held  in  the  closed  position 
by  a  toggle  lock.  The  valves  which  are  located  on  the  cyl- 
inders are  operated  electrically  from  the  controlling  sta- 
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tion.  The  valves  automatically  exhaust  the  cylinders  after 
the  breaker  is  fully  closed.  In  addition  to  the  automatic 
tripping  device  mentioned,  the  breaker  can  be  opened  from 
the  controlling  platform,  an  electromagnet  acting  on  the 
tripping  mechanism  being  provided  for  this  purpose. 

Fig.  2  illustrates  a  thrcc-polc,  double-break  automatic 
oil  circuit  breaker  operated  by  means  of  electromagnets. 
This  switch  has  all  live  metal  parts  completely  immersed  in 
oil,  of  which  only  a  relatively  small  amount  is  required. 
The  switch  is  held  open  by  gravity.  Provision  is  made  for 
easily  removing  the  oil  tanks  for  repairs  and  inspection. 

The  switch  is  erected  in  a  masonry  structure,  with  each 
|wjlc  of  the  switch  and  the  oil  tank  in  which  it  is  immersed 
in  a  separate  fire-proof  compartment.  There  are  two  sta- 
tionary contacts  per  pole,  one  connected  to  the  incoming 
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FIG.  10.-INDIVIDIML  CONTROL  STAND 

lead  and  the  other  to  the  outgoing  lead  of  the  same  phase, 
each  contact  being  mounted  within  a  large  porcelain  in- 
sulator. These  insulators  are  mounted  on  a  cast-iron  frame 
which  forms  the  top,  and  supports  the  enclosing  oil  tank 
In  the  switch  illustrated  there  are  three  frames,  each  fas- 
tened in  a  separate  compartment  by  means  of  strain  in- 
sulators to  the  under  side  of  a  soapstone  slab,  which  is 
placed  on  top  of  the  cell  structure  and  under  the  cast-iron 
base  of  the  operating  mechanism. 

The  movable  contact  lor  each  pole  consists  of  a  U-shaped 
copper  piece  fastened  to  the  end  of  a  stout  wooden  rod.  In 
the  closed  position  of  the  switch  this  U-shaped  .piece  elec- 
trically connects  the  the  two  stationary  contacts  of  each 
pile.  The  wooden  rods  are  fastened  at  their  upper  ends 
to  a  common  cross  bar.  which,  through  a  system  of  levers 
giving  a  straight  line  motion,  is  raised  by  means  of  the 
closing  magnets,  assisted  at  the  beginning  of  its  motion  by 
a  pair  of  balance  springs.  This  system  of  levers  is  locked 
by  a  toggle  joint  when  the  switch  is  closed.  At  opening  a 
tripping  magnet  strikes  a  blow  on  the  toggle  causing  the 
same  to  pass  l>eyond  the  center.   Gravity  then,  assisted  by  a 
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powerful  spring,  causes  the  cross-bar  with  the  wooden 
rods  and  contacts  to  drop  to  the  open  position.  There  arc 
two  breaks  in  series  for  each  pole  of  the  switch,  each  break 
in  a  separate  compartment.  The  stationary  contacts  are 
each  fitted  with  a  removable  plug  which  enters  a  hole  in 
the  movable  contact.  Contact  between  .this  plug  and  the 
movable  contact  is  broken  after  the  main  contacts  are 
broken,  hence  all  arcing  occurs  on  the  plug,  which  can  be 
removed  and  replaced  when  worn  out.  Current  for  the 
closing  and  tripping  magnets  is  derived  from  the  exciters, 
a  storage  battery,  or  other  convenient  source  of  low  volt- 
age direct-current  supply.  In  case  of  failure  of  the  oper- 
ating circuit  the  switch  can  be  easily  operated  by  hand, 
without  in  any  way  disturbing  the  mechanism. 

The  oil  tank  is  constructed  of  a  top  and  bottom  easting 
and  heavy  sheet  metal  sides.  This  tank  is  held  in  place  to 
the  under  side  of  the  frame  casting,  carrying  the  terminal 
by  means  of  clamps.  The  interior  of  the  oil  tank  is  lined 
with  insulating  cement  which  is  moulded  in  such  a  form 
as  to  fit  closely  about  the  terminals  and  moving  contact 
piece,  leaving  just  room  enough  for  free  movement  of  the 
parts  and  the  oil.  By  this  means  the  aim  unit  of  oil  is 
reduced  to  a  minimum,  thereby  reducing  the 
fire  risk.  The  wooden  rod  interposes  :in 
effective  barrier  between  the  two  terminals 
of  each  pole  when  the  switch  is  open.  Suit- 
able levers  are  provided  for  moving  the  tanks 
so  that  they  can  lie  readily  lowered  away 
from  the  contacts  and  removed  without  dis- 
mantling the  switch. 

The  construction  is  such  that  the  entire 
switch  may  be  set  in  place  and  lined  up  before 
the  oil  tanks  arc  placed  in  position,  with  the 
contacts  exposed  to  view  so  that  they  can  be 
accurately  adjusted.  All  sediment  formed 
in  the  oil  settles  at  the  bottom  of  the  tank, 
leaving  the  oil  clear  about  the  contacts.  The 
oil  level  is  readily  determined  by  means  of 
a  small  sight  gage.  When  necessary  the  tank  is 
readily  drained  or  filled  in  position.  The  tanks  them- 
selves arc  insulated  from  the  circuit  and  all  the  live  metal 
parts  are  inside  and  in  the  oil.  so  that  there  are  absolutely 
no  live  high-tension  parts  exposed. 

Mounted  on  each  oil-break  switch  is  a  small,  double-pole, 
double-throw,  knife-switch.  This  switch  is  operated  by 
the  motion  of  the  levers  of  the  oil  switch  and  is  used  for 
the  indicating  and  tripping  circuits. 

The  controlling  and  indicating  devices  for  an  automatic, 
electrically-operated,  oil-break  switch  consist  of  a  con- 
trolling switch,  an  electro-mechanical  tell-tale  indicator  and 
a  lamp.  These  are  suitably  mounted  at  the  operating  sta- 
tion. A  polyphase  overload  relay,  connected  to  series 
transformers  in  the  main  circuits,  is  provided  for  automatic 
opening.    The  connections  arc  shown  in  diagram  Fie.  3. 

The  controlling  switch,  which  is  >>f  the  drum  type,  has 
three  positions,  namely,  "closed,"  "off"  and  "open."  but  it 
will  remain  of  itself  in  only  thc"off"  position  and  the  "open" 
position.  In  other  words,  if  it  is  thrown  to  the  "open" 
position  it  will  remain  at  that  position  when  the  band  is 
removed,  but  if  it  is  thrown  to  the  "closed"  position  the 
switch  will  return  of  itself  to  the  "off"  position  as  soon 
as  the  handle  is  free.  In  this  position  it  connects  the  con- 
trol circuit  so  that,  if  the  oil  switch  opens  through 
the  action  of  any  of  the  automatic  devices,  a  lamp  will  be 
lighted  on  the  operating  stand  to  attract  the  operator's  at- 
tention. If  the  oil  switch  is  opened  by  the  operator  bv 
throwing  the  controlling  switch  to  "open."  the  lamp  does 
not  light. 

The  mechanism  of  the  electromechanical  tell-tale  indi- 


cator consists  of  an  electromagnet  which  attracts  a  pivoted 
armature  through  an  angle  of  about  90  degs.  Attached 
to  the  armature  is  a  disk  with  a  pointer  which  indicates  to 
the  eye  the  "open"  position  or  "closed"  position  of  the  oil 
switch. 

Fig  4  illustrates  the  overload  relay  which  is  electrically 
connected  to  the  tripping  magnet  of  the  oil  switches.  It  is 
constructed  on  the  induction  principle.  There  are  two 
electromagnets  made  of  laminated  iron,  and  projecting  be- 
tween the  poles  of  each  of  these  magnets  is  an  aluminum 
sector  carrying  the  movable  element  of  the  contact.  Sur- 
rounding part  of  each  pole  of  the  magnet  is  a  short-cir- 
cuited turn  <>f  copper  which  produces  a  lag  in  the  magnetic 
field  passing  through  this  turn  and  thus  produces  a  shifting 
of  the  field  across  the  face  of  the  magnetic  poles.  This 
shifting  field  tends  so  to  move  the  aluminum  sector  as  to 
close  the  movable  contacts  against  the  stationary  one.  The 
motion  of  the  sector  is  opposed  by  an  adjustable  weight, 
by  means  of  which  the  amount  of  current  necessary  to  close 
the  relay  contacts  may  be  varied.  The  mechanisms  of  the 
two  sectors  arc  entirely  separate,  with  the  exception  that 
the  contacts  themselves  are  connected  in  parallel,  so  that 
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should  either  one  be  operated  it  will  energize  the  tripping 
coil  of  the  oil  switch  and  thus  open  the  latter.  When  used 
on  a  two-phase  circuit  the  relay  has  one  of  the  movements 
connected  to  one  phase  and  the  other  to  the  other  phase, 
through  the  medium  of  two  scries  transformers.  When 
used  on  a  three-phase  circuit,  a  scries  transformer  is  con- 
nected in  each  phase  and  these  three  transformers  arc  so 
connected  to  the  relays  that  when  an  overload  in  one  or  all 
of  the  main  wires  exceeds  that  for  which  the  relay  is  ad- 
justed, it  will  operate  and  Open  the  switch. 

The  cycle  of  operation  of  an  automatic  oil  switch  with 
all  its  necessary  controlling  and  indicating  devices  is  as 
follows:  Referring  to  diagram.  Fig.  3,  and  assuming  the 
oil  switch  to  lie  closed,  the  double-pole  knife-switch  wilt  In- 
closed in  position  It,  In  this  position  the  oil  switch  may  be 
opened  automatically  by  the  polyphase  overload  relay,  or  by 
hand  by  throwing  the  controlling  switch  handle  to  the  left 
or  "open"  position.  In  either  case  current  flows  from  one 
side  of  the  line  through  the  tripping  coil  and  the  knife 
switch  to  other  side  of  line.  When  the  oil  switch  is  opened 
it  throws  the  knife  switch  from  position  B,  cutting  off  the 
tripping  coil  current,  and  closes  it  to  position  A.  If  the 
oil  switch  is  tripped  automatically  the  controlling  switch 
handle  will  be  in  the  "off"  position  and  as  soon  as  it  is 
open  the  control  current  will  flow  from  one  side  of  the  line 
through  the  indicator  and  the  knife  switch  to  the  other 
side  of  the  line,  causing  the  instrument  to  indicate  oj>cn. 
The  current  will  also  flow  from  one  side  of  the  line  through 
the  controlling  switch,  the  lamp  and  the  knife  switch  to 
the  other  side  of  line.  This  causes  the  lamp  to  lisjht  up 
calling  attention  of  the  switchboard  attendant  to  the  fact 
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that    the   oil-break   switch   has   opened  automatically. 

If  the  oil  switch  is  opened  by  hand,  the  handle  of  the 
controlling  switch  will  be  thrown  to  the  "nprn"  position  on 
the  left.  As  soon  as  the  oil  switch  is  open  the  current  will 
flow  from  one  side  of  the  line,  through  the  indicator  and 
the  knife  switch  to  the  other  side  of  the  line.  The  indi- 
cator will  then  show  the  "open"  position.  To  close  the  oil 
switch  the  handle  of  the  controlling  switch  is  thrown  to  the 
extreme  right  position.  Current  will  flow  from  one  side  of 
the  line  through  the  controlling  switch  contacts  and  the 
closing  coils  of  the  oil  switch  to  the  other  side  of  the  line. 
The  oil  switch  closes  and  in  so  doing  moves  the  knife 
switch  from  position  A  to  position  B,  cutting  off  the  current 
from  the  lamp  and  the  indicator,  and  causing  the  latter  to 
indicate  "closed."  As  soon  as  the  indicator  shows  the  oil 
switch  closed,  the  hand  is  removed  from  the  handle  of  the 
controlling  switch,  which  then  snaps  back  to  the  off  posi- 


thc  operating  devices  and  indicating  instruments  can  be 
so  located  and  centralized  as  to  make  the  control  of  the  cir- 
cuits an  easy  matter  for  a  single  operator. 

THE  CONTROLLING  PLATFORM 

The  controlling  platform  is  usually,  though  not  essen- 
tially, located  so  as  to  give  the  operator  a  comprehensive' 
survey  of  the  entire  station.  The  generator  instruments  are 
located  at  the  front  of  the  platform,  and  in  some  cases  have 
been  worked  into  ornamental  stands,  as  illustrated  in  Fig. 
8.  these  stands  forming  the  supports  for  the  platform  rail- 
ing. At  the  back  of  the  platform  are  placed  the  instruments 
for  the  feeders  and  auxiliary  circuits,  generally.  These  in- 
struments are  mounted  on  marble  panels  and  combined  into 
a  switchboard.  The  controlling  switches  and  other  operat- 
ing appliances  are  located  in  the  central  space  of  the  plat- 
form.   These  controlling  switches  may  be  combined  in  a 
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tion,  breaking  the  current  to  the  operating  elect ro-magnets 
on  the  oil  switch. 

FIF.I.n  RHEOSTATS  AND  SWITCHES 
The  field  rheostats  and  field  discharge  switches  for  a 
large  installation  can  Ik-  operated  by  hand,  if  space  and  lo- 
cation permit,  but  usually  it  is  found  necessary  to  employ 
auxiliary  control;  the  rheostat  face  plates  and  the  field 
switches  being  arranged  in  a  switchboard  of  the  panel  form 
located  near  the  rheostats  themselves,  which  arc  separate 
from  the  face  plates  and  the  wires  connecting  them  being 
made  into  a  large  cable.  Fig.  5  illustrates  a  form  of  rheo- 
stat face  plate  designed  to  be  operated  by  a  motor  which 
is  controlled  from  a  point  distant  from  the  rheostat.  A  cut- 
out switch  is  provided  on  the  face-plate  to  open  the  motor 
circuit  when  the  contact  arm  assumes  cither  of  the  limit- 
ing positions.  The  face-plate  is  also  provided  with  a  device 
which  indicates  to  the  operator  whether  the  brush  or  the 
contact  arm  is  l>rtween  or  fully  on  the  stationary  contacts 
of  the  face-plate. 

The  generator  field-discharge  switch  illustrated  in  Fig. 
6  is  electrically  controlled  by  means  of  a  magnet,  and  can 
be  closed  or  opened  at  the  will  of  the  operator.  This  switch 
is  provided  with  carbon  tips  to  prevent  damage  to  the  main 
contacts  due  to  arcing.  The  act  of  opening  the  switch 
closes  a  small  auxiliary  switch,  which  in  turn  shunts  a 
resistance  across  the  field  winding.  This  allows  the  dis- 
charge of  the  field  winding  to  die  out  gradually  and  pre- 
vents any  undue  strain  on  the  field  in«ulalinn.  Fig.  7 
illustrates  a  rheostat  and  field  switchlvreird  for  the  control 
of  the  fields  of  a  battery  of  six  alternators.  With  apparatus 
of  this  nalure,  manipulation  becomes  a  simple  matter  and 


single  bench  board,  an  illustration  of  one  licing  shown  in 
Fig.  9,  or  they  may  be  arranged  on  separate  stands,  as 
shown  in  Fig.  10,  each  stand  containing  the  control  appli- 
ances for  a  single  circuit.  The  writer  prefers  the  latter 
arrangement,  as  it  is  simpler  and  less  confusing  to  the 
operator.  There  is  not  the  possibility  of  a  mistake  in  the 
selection  of  the  proper  control  apparatus  as  there  is  in  the 
case  on  the  bench  board,  where  there  is  greater  concentra- 
tion of  apparatus.  Both  methods  are  common,  however, 
and  with  proper  attention  and  care  on  the  part  of  the  op- 
erator there  is  but  slight  opportunity  for  a  serious  mis- 
take. 

The  apparatus  for  the  exciter  and  station  auxiliaries 
is  usually  hand  operated  and  is  arranged  on  panel  switch- 
boards. It  is  best  located  in  close  proximity  to  the  appa- 
ratus controlled. 

SPECIAL  INSTRUMENTS  AND  APPARATUS 

The  conditions  of  operation  in  these  large  installations 
have  brought  many  problems  to  the  designer  of  details,  and, 
without  attempting  to  indicate  their  nature,  it  is  sufficient  to 
say  that  the  solutions  arrived  at  have  added  many  new  de- 
vices to  the  station's  equipment.  A  modern  electrical  in- 
stallation with  large  units  and  several  transmission  lines 
would  not  be  complete  without  synchronizers,  power  factor 
indicators,  frequency  indicators,  time  limit  relays,  reversal 
relays,  etc. 

The  methods  generally  used  for  synchronizing  rotary  con- 
verters or  generators  by  means  of  lamps,  permits  the  possi- 
bility of  throwing  a  machine  in  multiple  with  others,  while 
there  is  considerable  difference  of  phase  between  their  cir- 
cuits, Lamps  merely  indicate  a  difference  in  voltage  across 


Digitized  by  Google 


November  i,  190*.] 

the  switch,  and  not  a  difference  in  phase  between  the  ma- 
chines, except  when  the  difference  in  phase  produces  a  dii- 
frence  in  voltage  sufficient  to  affect  the  lamp.  Moreover, 
a  n  10  volt  incandescent  lamp  does  not  light  up  below  30 
volts  to  40  volts,  and  therefore  is  a  very  crude  and  some- 
times unreliable  method  of  synchronizing  the  machines. 
Again,  it  is  of  much  greater  importance  to  have  the  ma- 
chines approximately  at  the  same  phase  than  at  the  same 
voltage  at  the  moment  of  synchronizing-  Thus,  with  the 
average  generator,  it  takes  a  difference  in  voltage  of  25 
]ier  cent  to  produce  a  rush  of  current  e<iual  to  full  load  be- 
tween the  machines  l>eing  synchronized,  while  a  difference 
in  phase  of  only  15  degs.  is  sufficient  to  produce  this  re- 
sult. 

The  synchronizer  illustrated  in  Fig.  1 1  indicates  differ- 
ence in  phase  directly,  and  it  is  not  affected  by  a  difference 
in  voltage.  In  this  instrument  the  angle  between  the  ma- 
chine being  synchronized  is  always  equal  to  the  angle  lx-- 
tween  the  pointer  and  the  vertical  position.  Thus,  if  the  in- 
coming machine  is  faster  in  speed,  this  angle  will  vary,  caus 
mg  the  pointer  to  rotate  to  the  right,  anil  if  the  incoming 
machine  is  slower  in  speed  the  pointer  will  rotate  in  the  same 
manner,  but  to  the  left.  When  the  machine  reaches  the 
synchronous  speed  the  pointer  stops  at  a  definite  fixed 
|tosition  on  the  scale.  When  the  movable  pointer  coincides 
with  the  dummy  pointer,  the  machines  are  in  phase  and  the 
main  switch  may  be  closed,  thus  synchronizing  the  machines 
in  the  shortest  possible  time,  and  with  the  least  possible  cur- 
rent flowing  between  them  at  th.-  moment  of  closing  the 
switch. 

It  is  often  essential  in  railway  plants  to  know  the  power 
factor  of  the  circuits,  operating,  as  they  do,  a  large  num- 
ber of  rotary  converters.  The  instrument  illustrated  in  Fig. 
12  is  designed  for  this  purpose  and  will  indicate  directly 
the  power  factor  of  any  circuit  into  which  it  is  connected. 
The  range  of  indication  of  the  instrument  covers  an  entire 
circle  and  will  indicate  the  power  factor  of  the  circuit  with 
leading  or  lagging  current,  or  when  power  is  being  deliv- 
ered, in  either  the  forward  or  reverse  direction.  When 
used  with  generators  it  serves  both  as  a  reverse  current  in- 
dicator and  a  power  factor  indicator.  When  used  with  ro- 
tary converters  it  will  serve  as1  the  only  indicator  necessary 
on  the  alternating-current  side,  for  by  its  indications  the 
field  current  may  be  correctly  adj listed,  and  when  used  in 
connection  with  the  ammeters  ami  voltmeters  in  the  direct- 
current  side  of  the  converter,  it  will  give  a  means  of  de- 
termining readily  the  volt-ampere  input  to  the  alternating 
side. 

The  instrument  illustrated  in  Fig.  13  is  for  use  where 
it  is  required  to  have  an  indicator  that  will  continuously 
indicate  the  frequency  of  a  circuit.  In  construction  it  con- 
sists of  two  voltmeter  movements,  which  tend  to  rotate  the 
shaft  carrying  the  pointer  in  opposite  directions.  These 
movements  are  so  arranged  that  when  the  shaft  rotates  in 
any  direction,  the  torque  of  the  movement  which  tends  to 
rotate  it  in  this  direction  decreases,  and  the  torque  of  the 
other  movement  increases.  It  is  thus  evident  that  the  two 
movements  will  take  up  a  position  where  their  torque  is 
equal,  there  being  no  spring  or  other  controlling  force  act- 
ing on  them.  Should  the  torque  of  one  of  the  movements 
be  raised  by  an  outside  influence  the  shaft  would  take  up  a 
new  position,  and  the  forces  acting  on  it  would  again  be 
balanced.  In  order  that  the  instrument  may  indicate  the 
frequency  of  the  circuits,  to  which  it  is  connected,  the  re- 
sistance in  series  with  one  of  the  voltmeter  movements  is 
made  inductive  and  the  other  non-inductive.  It  thus  fol- 
lows that  any  change  in  the  frequency  of  the  circuit  will 
unbalance  the  forces  acting  on  the  shaft  of  the  instrument 
and  cause  it  to  take  up  a  new  position,  when  the  forces 
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would  again  be  balanced.  By  a  proper  calibration  of  the 
instrument  it  can  thus  be  made  to  indicate  the  frequency 
of  any  circuit  to  which  it  may  be  connected. 

When  the  main  transmission  circuits  from  a  station  have 
branches  feeding  separate  sub-stations  or  networks,  it  is 
very  necessary  that  some  selective  device  be  provided  to 
operate  the  automatic  circuit  breakers  so  that  they  will 
localize  and  confine  trouble  to  the  branch  or  network  on 
which  it  occurs  and  leave  the  main  circuit  undisturbed.  It 
is  also  necessary  to  have  the  circuits  in  the  distributing  sys- 
tem so  protected  that  they  will  not  be  opened  by  temporary 
overloads  or  by  ordinary  short  circuits,  that  w  ill  easily  clear 
themselves,  but  will  only  be  opened  when  the  disturbance 
assumes  dangerous  proportions.  A  device  designed  to 
meet  this  condition  is  illustrated  in  Fig.  14,  and  it  is  called 
a  time  limit  relay.  It  consists  essentially  of  a  dash  pot, 
the  plunger  of  which  is  connected  to  a  moving  arm  carrying 
contacts  which  move  through  an  adjustable  distance  to  close 
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FIG-  14.— TIME  LIMIT  RELAY 

the  circuit  of  the  tripping  coil  on  the  circuit  breaker.  This 
piece  of  apparatus  is  mounted  in  a  round  case  similar  to  an 
ordinary  meter  case.  I  hc  working  parts  are  mounted  on  a 
single  casting  which  forms  the  shell  of  the  operating  elec- 
tromagnet, thus  minimizing  liability  of  the  parts  getting  out 
of  alignment.  The  air  dash  pot  shown  on  the  left  has  a 
(.artfully  made  plunger  which  is  connected  to  a  lever  having 
a  pivoted  bearing  in  a  projection  on  the  casting.  This  lever 
is  overbalanced,  so  that  its  tendency  is  to  force  the  plunger 
into  the  eyclinder.  This  tendency  is  counteracted  by  the 
weight  of  the  core  of  the  electromagnet,  which  nonnalh 
rests  upon  the  lever  arm.  keeping  it  in  the  lower  position. 
Upon  this  lever  is  fastened  the  moving  element  of  the  con- 
tact. The  stationary  element  consists  of  flat  spring  pieces 
fastened  to,  but  insulated  from  a  bent  metallic  strap  pivoted 
about  the  center  of  the  lever  arm.  By  varying  the  position 
of  the  bent  strap,  the  arc  through  which  the  lever  moves  is 
varied  and  the  time  is  changed.  This  variation  is  obtained 
by  a  thumb-screw  on  the  end  of  a  movable  lever  on  the  out- 
side of  the  cover,  not  shown  in  Fig,  14.  The  piston  of  the 
dash  pot  being  normally  down,  dust  is  prevented  from  ac- 
cumulating upon  its  sides,  thus  obviating  from  this  cause 
any  variation  of  lime  required  fcr  the  travel  of  piston. 
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The  operation  of  the  relay  is  as  follows:  An  overload 
or  short  circuit  in  the  main  circuit  sends  current  by  means 
i  if  a  relay  through  the  electromagnet,  causing  it  to  lift  the 
tore  from  the  lever.  The  lever  now  being  overbalanced 
causes  the  graphite  plunger  to  move  upward  in  the  dash  pot 
cylinder  until  the  movable  element  makes  contact  with  the 
stationary  element.  As  soon  as  this  contact  is  made  the 
circuit  through  the  tripping  coil  on  the  circuit  breaker  is 
completed  and  it  is  tripped.  Current  through  the  electro- 
magnet is  then  automatically  cut  off  and  the  core  drops  until 
it  rests  on  the  lower  arm,  causing  the  plunger  to  descend 
and  the  contacts  to  separate.  The  relay  is  then  ready  to 
repeal  the  cycle  when  necessary. 

The  time  elapsing  between  the  closing  of  the  circuit  and 
closing  of  the  contacts  in  the  relay  can  be  varied  from  one 
to  eight  seconds.    Thus  it  can  he  seen  that  if  one  of  the 
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relays  installed  in  the  main  feeder  is  set,  say  for  the  maxi- 
mum time  of  eight  seconds,  and  similar  relays  connected 
into  the  branch  circuits  are  set  for  a  shorter  time,  if  an 
overload  or  short  circuit  should  occur  in  one  of  the  branch 
circuits  and  continue  a  sufficient  length  of  time,  to  allow 
the  relay  to  work,  it  would  only  open  the  branch  circuit 
without  disturbing  the  main  circuit.  If  the  trouble  does 
not  continue  a  sufficient  length  of  time  to  cause  the  relay 
to  act.  it  resets  itself  when  the  core  of  the  solenoid  adds  its 
weight  to  the  contact  arm.  With  a  system  so  protected  the 
main  circuit  relays  would  only  be  operated  by  an  overload 
or  short  circuit  occurring  between  the  protective  devices  in 
the  branch  circuits  and  the  power  station.  Time  limit  re- 
lays have  several  other  applications,  but  the  foregoing  i*  the 
most  important  one. 

Another  form  of  relay  largely  made  use  of  on  transmis- 
sion lines  is  the  type  illustrated  in  Fig.  15,  and  it  is  called 
a  reverse  current  relay.  This  device  is  automatic  in  its 
action,  and  is  required  at  the  sub-station,  when  it  is  fed  by 
two  or  more  transmission  lines  operating  in  parallel.  A 
short  circuit  or  ground  occurring  on  cither  line  would 
affect  all  similarly,  and  "pen  the  overload  breakers  at  the 
station,  thus  cutting  off  the  entire  supply  of  current.  To 
prevent  this  occurring  the  lines  are  protected  at  the  station, 
with  time  limit  overload  relays,  and  with  reverse  current 
relays  at  thr  sub-station  ends.  A  short  circuit  or  ground 
occurring  on  one  line,  the  station  ends  of  the  lines  arc  held 
in  by  virtue  nf  the  time  relay,  while  the  line  on  which 
trouble  has  occurred  w  ill  open  at  the  sub-station  end  by  the 


current  coming  into  it  in  a  reverse  direction  from  the  other 
line  or  lines.  Being  thus  disconnected  from  the  other  lines 
the  point  of  trouble  can  receive  current  only  through  its 
own  connection  to  the  main  station  from  which  it  is  dis- 
connected as  soon  as  the  trouble  has  lasted  long  enough  to 
cause  the  time  relay  to  open  the  circuit  breakers.  Thus  it 
will  be  seen  that  trouble  on  a  line  operated  in  parallel  with 
others,  causes  it  to  open  up  automatically  at  both  ends, 
without  seriously  disturbing  the  supply  of  current.  Another 
application  of  the  reverse  current  relay  is  on  machine  cir- 
cuits, where  it  is  used  to  prevent  one  machine  being  op- 
erated as  a  motor  by  others  which  are  running  in  parallel 
with  it.  The  form  of  relay  most  commonly  used  is  shown  in 
the  illustration  and  is  adapted  for  either  single  or  polyphase 
circuits.  It  works  on  a  principle  similar  to  the  induction 
wattmeter,  retaining  the  same  sensitiveness  and  reliability 
in  operation.  By  means  of  movable  scales  it  may  be  ad- 
justed to  operate  for  any  predetermined  load. 

LIGHTNING  PROTECTION 

In  nearly  every  electrical  installation  the  matter  of  ade- 
quate lightning  protective  apparatus  is  of  prime  import- 
ance, and  it  becomes  greater  with  increased  size  of  the  sys- 
tem, for  not  only  do  the  possibilities  of  trouble  increase,  but 
also  the  amount  of  damage  resulting  from  a  breakdown. 
The  location  of  this  apparatus  in  the  station  and  the  means 
furnished  for  fircproofing  and  insulating  should  receive  the 
same  careful  consideration  as  the  other  elements  of  the  in- 
•  tallation. 

In  general  the  complete  protection  of  electrical  appa- 
ratus from  injury  by  lightning  and  related  causes  requires 
devices  for  two  distinct  purposes;  first,  to  prevent  an  ab- 
normal rise  of  potential  of  the  line  above  the  earth.  Such 
(strains,  which  manifest  themselves  by  the  grounding  of 
apparatus,  may  be  avoided  by  the  use  of  lightning  ar- 
resters. Second,  to  prevent  the  local  concentration  of  po- 
tential upon  a  few  turns  or  layers  of  a  coil,  which  may  be 
produced  by  lightning  discharges  and  in  high  tension  cir- 
cuits by  other  causes  of  static  waves,  the  use  is  made  either 
of  choke  coils  or  static  interrupters,  the  former  for  low- 
voltage  and  the  latter  for  high  voltage  circuits,  where  espe- 
cially gjiod  protection  is  required. 

'lite  simplest  form  of  effective  lightning  arrester  is  a 
single  spark  gap  connected  between  line  and  ground.  It 
has  been  found,  however,  with  alternating-current  circuits 
that  if  the  single  gap  is  replaced  by  its  equivalent  in  several 
small  gaps,  and  if  these  gaps  arc  of  non-arcing  metal  the 
tendency  to  maintain  an  arc  is  successfully  resisted.  The 
low  equivalent  arrester  illustrated  in  Fig.  16  is  mounted  in 
such  a  manner  as  to  give  the  very  best  insulation,  a  fact  of 
especial  importance  in  apparatus  exposed  to  the  full  force 
of  lightning  disturbances.  The  best  quality  of  marble  is 
used  for  the  panels,  and,  for  the  higher  voltages,  porcelain 
is  used  as  an  additional  safeguard.  The  low  equivalent  ar- 
rester consists  of  the  following  parts:  A  number  of  small 
air  gaps  connected  to  the  line  (scries  gaps) ;  a  second  sim- 
ilar scries  of  air-gaps  (shunted  gaps)  shunted  by  a  resist- 
ance (shunt  resistance) ;  and  a  low  resistance  in  scries 
(scries  resistance).  These  parts  are  connected  between 
line  and  ground  in  the  order  named. 

A  lightning  disrharge  passes  the  series  gaps  and  meet* 
opposition  in  the  shunt  resistance,  and,  therefore,  jumps 
the  shunted  gaps  passing  freely  to  earth  through  the  small 
non-inductive  series  resistance.  When  the  line  is  dis- 
charged the  generator  current  which  follows  is  withdrawn 
from  the  shunted  gaps  by  the  shunt  resistance  which  has 
the  same  effect  as  reducing  the  power  of  the  generator  and 
cut>  down  the  current  following  the  discharge  so  that  the 
scries  gaps  can  readily  suppress  the  arc. 

On  high  voltages  an  auxiliary  adjustable  gap  gives  a 
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means  of  adjusting  the  arresters  to  the  special  conditions 
of  the  circuit ;  moreover,  by  placing  in  this  gap  a  plate  of 
marble  or  heavy  glass  the  arresters  can  be  inspected  while 
connected  to  a  live  line.  The  shunt  and  scries  gaps  consist 
of  one  or  more  "gap  units"  connected  in  scries.  A  "gap 
unit"  includes  seven  cylinders  of  non-arcing  metal,  forming 
six  gaps,  the  cylinders  being  held  in  position  by  porcelain 
end  pieces.  The  resistances  arc  made  from  material  of  high 
specific  resistance  wound  and  assembled  on  asbestos  spools 
and  thoroughly  insulated  with  mica  to  render  them  tire- 
proof.  The  resistances  are  so  mounted  as  to  lie  thoroughly 
ventilated. 

The  properties  and  advantages  of  choke  coils  are  well 
known,  and  a  reference 
to  the  illustration.  Fig. 
17,  will  show  a  form 
which  represents  the  very 
latest  practice,  and  has 
for  its  special  features 
unexcelled  qualities  of 
insulation  and  ventila- 
tion attended  with  an  ex- 
ceptional high  choking 
power. 

During  the  last  year 
there  has  been  introduced 
a  device  called  the  static 
interrupter,  Fig.  lH, 
which  may  be  considered 
.is  a  choke  coil  with  mag- 
nified power.  It  has  lieen 
devised  for  cases  requir- 
ing special  protection, 
such  as  apparatus  con- 
nected to  high-tension 
circuits.  Like  a  choke 
coil  it  serves  to  prevent 
the  local  concentration 
of  potential  which  results 
from  abrupt  static  waves. 
The  power  of  the  inter- 
rupter to  reduce  the  abrupt  waves  of  static  electricity  is 
very  much  greater  than  that  of  a  plain  choke  coil. 

When  static  interrupters  arc  installed,  they  are  usually 
placed  in  the  leads  from  the  transformers,  or  machines,  and 
inside  the  switches,  so  that  protection  is  secured  from 
switching  which,  though  causing  only  slight  strains  in  low- 
tension  circuits,  may  become  dangerous  on  high-voltage  cir- 
cuits, such  as  require  static  interrupters.  The  static  inter- 
rupter is  then  substantially  a  part  of  the  apparatus  to  be 
protected,  not  of  the  line. 

The  interrupter  consists  of  a  choke  coil,  which  is  con- 
nected in  series  with  the  line  ami  a  condenser,  which  is  con- 
nected between  line  and  ground  on  the  apparatus  side  of  the 
choke  coil.  The  function  of  the  condenser  is  to  absorb  as 
much  as  possible  of  the  static  wave  which  succeeds  in  pass- 
ing the  choke  coil.  The  static  interrupter  is  usually  con- 
structed single  pole,  and  each  interrupter  is  placed  in  a 
self-cooling  fluted  oil  tank.  Leads  are  brought  out  at  the 
top  for  connection  to  the  circuit  and  ground.  The  choke 
coil  is  wound  without  an  iron  core,  and  is  very  heavily  in- 
sulated. The  condenser  is  made  of  thin  metal  plates  sepa- 
rated by  sheets  of  carefully  treated  fibrous  material.  The 
insulating  material  is  provided  with  ducts  which  give  a  cir- 
culation of  oil  through  all  parts. thus  maintaining  a  uniform 
temperature.  The  oil  also  serves  as  an  insulator. 

Lightning  or  static  protection  includes  either  choke  coils 
or  static  interrupters,  as  well  as  lightning  arresters. 
Whether  choke  coils  or  static  interrupters  should  be  used 


depends  on  the  apparatus  to  be  used,  as  well  as  upon  other 

conditions. 

SI  B  STATION 

Although  the  power  may  be  generated  yt  one  large  sta- 
tion, it  is  nut  available  for  use  until  it  has  passed  through 
the  sub-stations,  located  at  points  where  they  can  most 
economically  feed  the  service  mains,  which,  in  railway  prac- 
tice, are  direct-current  circuits,  operating  at  500-650  volts. 

In  the  construction  and  design  of  the  sub-station  the  con- 
sideration of  making  the  building  fit  the  apparatus,  and 
closely  conform  with  the  necessities  of  the  switchboard  re- 
quirements, is  of  too  great  importance  to  be  ignored  in 
even  the  slighest  degree.  For,  in  the  sub-station,  no  com- 
promises are  required  with  other  types  of  apparatus,  as 
its  equipment  is  entirely  electrical.  The  switchboard  cir- 
cuits should  be  laid  out  to  follow  each  other  in  successive 
steps  in  the  direct  course  of  the  power  through  the  station. 


FIG.  17— CHOKE  COIL 


FIG.  18  —SINGLE  POLE  STATIC  INTERRUPTER  WrTH  CHOKE  COIL 
AND  CONDENSER  REMOVED  FROM  CASE 

The  power  from  the  incoming  high-tension  cables 
should  lead  at  once,  after  passing  through  the  light- 
ning arrester  circuits,  to  the  high-tension  switching  de- 
vices, then  to  the  high-tension  bus-bars,  from  which 
the  |K)w«r  divides  to  the  separate  rotary  converters 
circuits,  passing  successively  through  the  high-tension 
switches  and  the  stationary  transformers  to  the  low- 
tension  switchboard,  from  which  the  alternating-cur- 
rent sides  of  the  rotaries  are  controlled,  and  also  from 
which  the  high-tension  switches  arc  controlled,  when  they 
are  power  operated.  The  current  on  being  delivered  from 
the  direct-current  sides  of  the  rotary  converters  passes  on 
to  the  direct-current  switchboard,  and  from  it  is  distributed 
to  the  feeder  circuits.  This  arrangement  of  the  switch- 
boards and  apparatus  is  safe,  simple  and  non-confusing. 
It  is  safe,  because  the  high-tension  apparatus  is  separate 
and  isolated  from  the  low-tension  switchboards,  and  so 
located  as  to  allow  plenty  of  space  for  insulation  and  fire- 
proofing:  simple  because  all  the  wiring  can  be  straight  or 
direct  without  bunches  and  crosses,  and  non-confusing  be- 
cause there  will  be  no  mixing  of  apparatus  and  circuits 
which  might  perplex  an  operator. 

Of  course,  it  is  not  always  possible  to  provide  sufficient 
space  to  arrange  a  layout  and  build  a  station  in  this  manner, 
and  it  then  becomes  necessary  to  resort  to  gallery  construc- 
tion to  provide  room  for  the  switchboards  and  apparaVUs, 
but  the  same  thought  should  not  be  lost  sight  of,  and.  what- 
ever the  construction  adopted,  every  precaution  should  be 
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taken  to  make  the  layout  simple  and  direct  and  to  segregate 
and  separate  the  low-tension  and  high-tension  switchboards 
and  circuits. 

Large  units  and  consequent  heavy  capacity  of  the  low- 
tension  circuits  necessitate  special  construction  and  loca- 
tion of  the  apparatus,  and  in  some  instances  require  aux- 
iliary control,  with  the  circuit  breakers  each  in  fireproof 
and  cellular  masonry  structures.  To  consider  these  fea- 
tures in  detail  would  be  beyond  the  limits  of  this  article. 

In  the  selection  of  protective  switching  apparatus  for  the 
incoming  high-tension  lines,  especially  if  fed  from 
a  large  station,  the  breaking  capacity  rather  than 
the  carrying  capacity  of  the  apparatus  should  be 
considered,  since  a  large  station  can  supply  a  heavy 
Row  of  power  on  short  circuit,  with  consequent  de- 
structive result!,,  should  the  .switch  not  prove  e<|ual 
i  >  the  occasion. 

To  provide  proper  protection  it  is  then  often 
i  cccssarv  to  install  switch  or  circuit  breakers  like 
those  previously  described  for  the  power  station, 
which  means  that  to  he  operated  to  the  best  advan- 
tage some  form  of  auxiliary  control  is  required 
"I  his  can  Ik-  supplied  from  the  direct-current  bus- 
bars. In  the  case  of  starting  a  sub-station,  when 
no  direct  current  is  available,  one  of  the  high-tension 
sw  itches  can  be  closed  by  hand,  thus  throwing  cur- 
tent  on  the  high-tension  bus-bars,  Then  any  high- 
Unsion  switch  connected  to  a  set  of  transformers 
may  also  be  closed  by  hand.  This  gives  low-tension 
alternating  current,  which  may  be  used  in  starting 
a  motor  generator  set,  if  one  is  provided,  or  else 
for  starting  the  rotary  converter  itself  by  its 
starting  motor.  In  either  cases,  direct  current  will  be  im- 
mediately available  and  all  high-tension  electrically  operated 
apparatus  can  be  controlled  at  will  by  power. 

In  the  sub-station,  for  the  same  reasons  as  in  the  main 
station,  the  high-tension  apparatus,  if  it  is  of  large  size, 
-In  hi  Id  be  installed  in  masonry  structures  with  all  conduct- 
ors, bus-bars,  carefully  insulated  and  in  separate  and  fire- 
proof compartments,  yet  SO  arranged  that  they  are  easily 
gotten  at  for  inspection.  In  small  sub-stations  the  masonrv 
structures  are  riot  necessary,  but  plenty  of  room  should  be 
provided  for  the  insulation  of  the  apparatus  and  conductors, 
and  each  piece  of  apparatus  should  be  carefully  insulated, 
and  the  framework  upon  which  the  apparatus  is  mounted 
should  be  of  wood,  so  carefully  dried  and  treated  as  to  be 
as  free  from  the  effects  of  moisture  as  possible. 

♦♦♦ 

Trolley  Lines  for  the  Philippines 

On  Oct.  21  the  Philippine  Commission  at  Manila  passed 
a  bill  providing  for  the  construction  of  a  standard  gage 
electric  railway  and  for  a  lighting  and  power  plant.  The 
bill  provides  that  advertisements  lor  tenders  shall  he  in 
-cried  in  two  New  York  papers,  one  in  Chicago,  one  in 
Washington,  one  in  Manila,  and  in  an  engineering  journal 
Maps  and  specifications  will  1m?  exhibited  in  Manila  and  in 
Washington  at  the  I'ureau  of  Insular  Affairs.  The  bids  will 
he  opened  at  Manila  on  March  5. 

The  line  will  be  35  miles  long,  and  will  cover  all  tin- 
important  streets  of  the  city. 

The  life  of  the  franchise  i-  not  to  exceed  fifty  years,  and 
the  fares  will  he  7$  cents  gold  for  first-class  passengers, 
and  5  cents  for  sccond-c1a*s  passengers. 

Compensation  is  to  be  paid  the  city  for  the  franchise  at 
the  rate  of  not  less  than  1 1  per  cent  on  the  gross  earnings 
of  the  street  railway.  After  twenty-five  years  the  rates  of 
fare  are  to  be  readjusted  by  arbitration  and  the  city  will 
then  have  the  privilege  of  purchasing  the  entire  plant  at  a 
price  t"  be  fixed  by  arbitration  ltased  on  the  net  earnings. 


Novelties  on  the  Grand  Rapids  Street  Railway  System 

The  ( irand  Rapids  Street  Railway  Company  has  intro- 
duced a  great  many  interesting  devices  for  the  reduction 
of  labor  and  the  improvement  of  the  economy  of  the  opera- 
tion. Most  of  these  wrinkles  are  due  to  W.  W.  Annable. 
electrical  engineer  and  master  mechanic  of  the  road,  and 
some  particulars  of  the  directions  in  which  the  practice  of 
the  company  differs  from  that  usually  followed  may  lie  of 
interest. 


FIG.  1.  -SAND  MIXER  AND  SAND  BLAST  FOR  CAST  WELDING 

Considering  first  the  s|K-cial  applications  to  track  work, 
Mr.  Annable  has  developed  a  complete  cast-welding  outfit, 
including  a  sand  blast  for  cleaning  the  joint.  This  equip- 
ment is  mounted  on  a  truck,  as  shown  in  l-'ig.  t,  using  an 
old  Edison  14  motor  belted  to  an  air  compressor,  and  on 
the  same  truck  is  mounted  CUngraans  sand  mixer.  The 
apparatus  can  then  be  easily  hauled  to  the  point  of  use. 
The  joint  is  first  cleaned  by  means  of  the  sand  blast  until 
the  bright  metal  shows  for  some  12  ins.  on  each  side  of 
the  joint,  then  it  is  also  sanded  just  before  the  moulds  for 
the  cast  weld  arc  placed  around  it,  so  as  to  eliminate  en- 
tirely any  oxide  film  which  may  interfere  with  an  integral 
contact  between  the  cast  metal  surrounding  the  rail  and 
the  steel  of  the  rail  itself.  The  novelty  of  this  cast-weld 
joint  lies  in  the  fact  that  the  weight  of  molten  metal  sur- 
rounding the  joint  yields  up  enough  specific  heat  to  reduce 
the  rail  surfaces  in  contact  to  a  temperature  which  approxi- 
mates thai  requisite  for  melting.   In  order  to  produce  this 


FIG.  J.-CAST  WELDED  JOINT  AND  MOLD 

with  a  given  mass  of  metal,  the  weight  of  the  metal  must 
approximate  180  lbs.  for  a  90-lb.  rail.  Mr.  Annable  allows 
the  metal  to  pass  through  the  cast-iron  mould  which  sur- 
rounds the  joint,  and  in  this  way  adds  to  the  temperature 
of  the  joint  sufficient  heat  to  produce  the  metallic  union 
required  between  the  cast  joint  and  the  rail.  He  then  re- 
duces the  amount  of  metal  required  to  stay  around  the  joint 
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to  only  enough  is  left  to  make  it  mechanically  as  strong  as 
the  rail.  One  hundred  and  forty  pounds  is  found  ample  for 
this  result.  It  is  found  that  the  passage  of  this  extra  metal 
through  the  mold  does  not  change  the  chemical  composition 
at  the  head  of  the  rail,  which  is  subject  to  the  attrition  from 
the  blow  of  the  rolling  car  wheel.  The  tests  cm  a  rail  joined 
in  this  way  show  that  it  requires  60  tons  hydraulic  pressure 


should  be  made  to  the  use  by  the  Grand  Rapids  Company 
of  a  corrugated  cast-iron  surface  plate,  adjacent  to  the  rail 
at  crossing  and  street  in  sections.  The  plate,  which  is 
shown  in  Fig.  4,  is  employed  on  the  grooved  side  of  the  rail 
and  is  designed  to  prevent  heavy  traffic  from  damaging 
the  toothing  blocks  at  the  points,  where  they  are  subject 
hi  e\e<s-ivc  *ircct  traffic  wear.    Some  of  these  plates  havt 


FIG.  10. — ADJUSTABLE  TROLL  BY  POLfc 


FIG.  2.— HOME-MADE  CAST  WELPING  CUPOLA  CAB 


»n  18- in.  centers  to  fracture  the  rail,  and  the  fracture  oc- 
curs at  points  not  adjacent  to  the  joint  of  the  rail  itself; 
practical  operation  also  conclusively  proves  that  the 
strength  of  the  joint  is  greater  than  the  rail;  the  i>crma- 
nent  flecture  point  is  reached  at  about  jo  tons  lor  an  60-lh. 
rail,  and  the  joint  shows  no  sign  of  weakening  until  after 
the  elastic  limit  of  the  rail  has  been  reached. 

The  cupola  in  which  the  iron  is  melted  is  shown  in  Fig.  2. 
The  iron  used  is  scrap,  consisting  of  brake-shoes,  broken 
frames  and  miscellaneous  castings,  and  the  tests  cited  alwvv 
were  made  from  iron  produced  from  this  mixture  of  scrap. 
The  cupola  shown  in  Fig.  2  will  handle  aliout  14.000  lbs.  in 
one  heat,  or  enough  to  pour  the  required  amount  lor  joint 
and  spill,  for  from  seventy-five  to  one  hundred  joints.  The 
cupola  as  shown  is  mounted  on  a  double  truck  frame  made 
by  Mr.  Annable.  the  coke  ami  iron  being  on  separate  plat- 
forms. A  tuyere  is  provided  011  each  side  of  the  cupola,  so 
that  joints  can  be  poured  on  either  track  with  the  least  pos- 
sible movement  of  the  molten  iron.  The  regular  form  of 
ladle  is  used  for  pouring  the  metal  into  the  joint,  and  the 
matrix  or  mold  for  forming  this  joint  is  shown  in  Fig.  3. 
The  blower  for  the  cupola  is  30  ins.  in  diameter,  and  is 
driven  by  an  old  type  of  railway  motor  with  the  fields  con- 
nected in  series.  The  speed  is  3S00  r.  p.  m..  and  is  main- 
tained constantly  during  the  heat,  more  or  less  iron  bcinc 
introduced  into  the  furnace  to  give  the  proper  temperature 
10  the  molten  metal. 

The  joints  of  about  8  miles  of  track  have  bcrn  cast- 
welded  in  this  way  in  Grand  Rapids,  and  examination  in- 
dicates that  the  joints  answer  every  purpose  as  mechanical 
and  electrical  connections.  It  is  well  known  by  those  expe- 
rienced in  measuring  the  electrical  conductivity  of  cast- 
welded  joints  that  the  higher  the  temperature  at  which  the 
metal  is  poured  into  the  mold,  the  lower  the  resistance  of 
the  joint.  As  these  joints  show  under  test  a  conductivity 
greater  than  that  of  the  rail,  nothing  more  could  be  desired 
in  the  way  of  ground  return  conductor. 

Before  leaving  the  subject  ol  track  w>rk.  reference 


been  down  five  years  and  do  not  yet  show  any  wear  from 
vehicle  abrasion. 

In  other  departments  of  its  system  the  company  has  also 
introduced  novelties  in  construction  which  arc  of  consider- 
able interest.  For  instance,  Fig.  5  shows  a  form  of  trolley 
wheel  for  which  Mr.  Annable  has  just  secured  a  patent, 
and  which  has  been  in  use  for  some  lime.  The  end  of  the 
harp,  which  otherwise  is  of  the  ordinary  kind,  terminates 


FIG  i.  —CAST  IRON  WEAR  PLATE  FOR  GIRDER  RAILS 

in  two  hubs  projecting  inwardly,  while  the  trolley  wheel 
has  extended  hubs  which  project  into  the  annular  recesses 
in  the  hub  of  the  trolley  head.  The  wheel  rotates  around  a 
hollow  shaft  which  has  inside  oil  holes.  Oil  is  injected  into 
this  hollow  shaft  through  a  hole  in  the  end,  and  flows  along 
the  inside  of  the  axle  of  the  trolley  wheel,  and  then  along 
the  outside  of  the  axle,  giving  a  large  oiling  and  bearing 
surface,  both  for  conductivity  between  the  trolley  wheel 
and  harp,  and  also  for  the  pressure  of  the  trolley  wheel. 
The  bearing  has  a  long  life  without  chattering  or  side  (day 
to  the  trolley  and  avoids  the  use  of  side  springs  for  the  pur- 
pose of  conducting  a  current  from  the  trolley  wheel  to  the 
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pole.  The  sand  box  used  is  also  novel,  as  well  as  ingenious. 
It  consists  of  a  rectangular  box.  10  ins.  x  10  ins.  x  7  ins., 
shown  in  Fig.  (>.  provided  with  a  spout  through  which  the 
sand  is  introduced  into  the  box,  and  also  distributed  on  the 
track,  The  box  can  lie  rotated  on  an  axle  120  degs.,  by 
the  motorman.  who  presses  his  foot  on  a  button  located 


FIG.  5  —NEW  TYPE  OF  TROLLEY  WHEEL 

at  a  convenient  point  near  the  controller.  A  pair  of 
sand  boxes  is  used  at  each  end  of  the  truck. 

Mr.  Amiable  has  also  designed  his  own  track  drill,  which 
consists  of  a  1  -hp  motor  mounted  in  a  l>ox,  one  end  of  the 
motor  befog  provided  with  a  flexible  shafting  running  the 
full  speed  of  the  motor,  see  Fit;.  7-  The  reduction  for  the 
drill  speed  takes  place  in  the  head  of  the  drill  device,  where 
there  is  a  worm  gear  which  reduces  the  revolutons  in  the 
ratio  of  27  to  1.  This  brings  the  speed  down  to  40  r.  p.  m.. 
which  is  about  right  for  a  I -in.  drill.  The  drill  head  clamps 
the  rail  and  the  drill  is  pushed  forward  in  its  feed 
by  an  automatic  or  hand  feed  a*  desired. 

The  Kmds  for  the  Grand  Rapids  road  are  also 
made  in  the  company'.-,  shop.  Scrap  copper  wire, 
which  is  usually  old  field  wire,  from  which  the  in- 
sulation has  l)->en  removed,  is  used  for  the  flexible 
portion  of  the  bond.  The  head  is  a  cupper  thimble, 
as  shown  in  Fig.  8.  The  outside  of  the  thimble  is 
tapered  and  is  inserted  in  an  inch  hole  in  the  web 
of  the  rail,  where  it  is  riveted  over  and  in  this  way 
sccurclv  fastened  to  the  rail.  The  current  density 
on  the  contact  suriaee  between  the  rail  and  the 
thimble  docs  not  exceed  do  amps,  per  s<[.  in.,  which 
is  certainly  well  within  the  limits  of  good  practice. 
The  bonds  are  1 00,000  cire.  mils,  capacity,  and  two 
of  them  are  used  at  every  joint  which  is  not  cast- 
welded. 

The  Grand  Rapids  Company  builds  its  own  trucks,  and 
has  adopted  a  wheel  base  for  single  trucks  of  from  8  ft.  to 
n  ft.    The  car  body,  as  shown  in  Fig.  *).  is  supported  by 


FIG.       PORTABLE  ELECTRIC  RAIL  DRILL 

elliptic  springs  at  the  ends  of  the  truck  frames.  The  side- 
bar is  formed  of  two  pieces  of  flat  iron  4  in.  x  7  ins.,  riveted 
together  so  as  to  make  a  truss  completely  around  bmh 
w  Inels  and  extending  to  the  car  holster.  The  distance  1k:- 
twecii  the  wheel  center  and  bolster  is  4  ft.  on  an  8-ft.  wheel 


base.  The  brake  rigging  is  secured  on  the  outside  of  this 
frame,  and  the  brakes  arc  applied  by  a  single  compound 
lever,  equalized  by  rods  connecting  both  compound  levers 
together.  In  this  way  the  brake  pressure  is  distributed 
equally  on  all  four  wheels,  as  is  shown  by  the  uniform  wear 
<>n  all  brake-shoes  under  one  emiipment.   On  some  of  the 


FIG.  ft.— REVOLVING  SAND  BOX 

cars  the  Wcstinghouse  standard  electric  brake  is  used  as  an 
emergency  and  traffic  brake. 
The  convertible  car  made  by  this  company  has  the  follow- 


FKj.  8.-RAIL  BONDS 

ing  features.  A  curtain  is  provided  for  the  summer  car  and 
slides  inside  of  the  curtain  groove,  making  the  car  rain- 
proof in  times  of  wet  weather.  Aa  the  window-sill  is  30  ins. 
from  the  floor  0/  the  car,  and  the  window  is  36  ins.  high,  all 
the  effect  of  an  open  car  is  obtained.  When  used  as  a 
w  inter  car,  the  sash  frames  are  placed  on  the  outside  of  the 
car  under  a  furring  strip,  which  is  permanently  screwed 
over  them.  Before  leaving  the  car.  attention  must  lie  called 
lo  the  arrangement  of  the  seals  in  the  new  cars  that  are  now 
being  built.  Urownell  &  Wright  reversible  seats  are  used, 
There  are  also  four  permanent  seats  located  in  the  corners 
of  the  car.  The  turnover  seats  are  located  opposite  the  mid- 
dle of  the  windows,  which  give  an  aisle  room  of  25  ins.  in- 
stead of  iS  ins.  if  the  seats  were  located  opposite  the  side 
po>is  of  the  car.  This  arrangement  increases  the  seating 
capacity  from  thirty-two  to  thirty-six. 

The  trolley  pole,  with  its  stand,  is  a  novel  construc- 
tion, and  is  arranged  so  the  trolley  can  be  pulled  to  the 
ground  for  the  replacement  of  trolley  wheels,  as  shown  in 
Fig.  io.  This  gives  a  great  range  of  flexibility  of  the  pole, 
and  does  not  make  it  necessary  for  the  motorman  or  con- 
ductor to  climb  to  the  top  of  the  car,  except  in  the  case  of  a 
broken  trolley  rope. 

Mr.  Amiable  has  found  that  breakage  of  pinions  is  largely 
due  cither  to  an  inherently  weak  gear,  or  else  that  the  bolts 
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iliat  clamp  the  two  halves  of  the  gear  together  become  loose, 
which  puts  the  split  gear  out  of  mesh  with  the  pinion,  and 
consequently  sooner  or  later  the  split  gear  and  pinion,  or 
lioth,  will  be  wrenched  from  this  cause.  In  the  Grand 
Rapids  shops  the  gear  is  made  whole,  and  is  forced  on  a 
car  axle  by  a  hydraulic  press  before  the  wheel  on  that  side 


Comments   on  the   Proceedings   of    the  Accountants' 
Meeting  at  Detroit 


HY  A  MEMBER  OF  THE  ASSOCIATION 


GRAND  RAPIDS  CAR  ASD  TRUCK 

is  pressed  in  place.  This  gives  much  longer  life  to  gears 
and  pinions  and  reduces  trouble  from  this  part  of  the  equip- 
ment. 

The  Grand  Rapids  Railway  Company  also  manufactures 
its  own  car  wiring  cables.  To  make  connections  the  com- 
pany uses  a  cast  copper  trough.  The  stranded  ends  of  the 
wire  are  first  turned,  and  are  then  introduced  into  the  T 
trough.  The  lips  of  the  latter  are  then  l>ent  over  by  a 
hammer,  and  the  joint  is  soldered.  When  tapped  the  joint 
is  the  same  size  as  the  insulation  of  the  original  insulated 
cable. 


 »♦♦  

The  N'ashville  &  Columbia  Electric  Railway  and  the 
Nashville  &  Callatin  Electric  Railway  have  been  consoli- 
dated as  the  Tennessee  Interurban  Electric  Railway,  and  the 
capital  stock  of  the  companies  has  l>cen  increased  to  $^.000,- 
000.  The  road  that  the  companv  proposes  to  build  has  been 
surveyed.  It  will  extend  through  N'ashville  as  a  center, 
from  Gallatin  to  Mount  Pleasant,  touching  Brentwood, 
Franklin.  Spring  Hill  and  Columbia  to  the  southward,  and 
Goodlettsville.  Edgefield  Junction,  Hygeia  Springs.  Ridge- 
top  and  Eldorado  Springs  on  the  north.  The  road  will  be 
if()  miles  long,  and  will  pass  through  a  denselv  populated 
country,  known  as  one  of  the  most  magnificent  agricultural 
and  stock-raising  sections  of  the  United  States.  It  will  con- 
stitute a  strong  factor  among  the  railway  interests  of  N'ash- 
villc  and  the  tributary  country.  The  traffic  in  passengers, 
freight  and  express,  it  is  estimated,  w  ill  Ik-  very  heavy.  The 
incorporators  of  the  companv  are:  C.  W.  Ruth  ami  Frank 
Haskell,  of  Pittsburgh,  Pa.':  J.  H.  Connor,  J.  P.  Fulcher 
and  John  H.  McMillin.  of  Nashville:  Van  Leer  Polk,  of 
Paris,  France;  D.  D.  Spillers.  of  Gallatin.  Tcnn. ;  J.  M. 
iVdman  and  Major  W.  J.  Whitthornc.  of  Columbia,  Tenn. 
The  officers  of  the  company  are :  Frank  Haskell,  president : 
C.  W.  Ruth,  vice-president  and  treasurer;  Frank  P.  Pond, 
secretary  ;  T.  H.  Connor,  general  manager. 


It  is  said  that  a  bill  to  give  electric  railway  companies 
operating  in  Pennsylvania  the  right  to  carry  freight  and  ex- 
press matter,  and  in  many  other  ways  to  allow  them  the 
privileges  similar  to  those  now  held  by  steam  roads,  is  being 
prepared  by  eminent  corporation  lawyers  of  Philadelphia. 
The  granting  of  the  right  of  eminent  domain  to  street  rail- 
ways w  ill  be  another  clause  in  the  bill. 


The  saying,  "you  can't  keep  a  good  man  down,"  applies 
as  well  to  a  body  of  men  as  to  an  individual. 

The  association  is  fast  becoming  of  great  value.  While, 
perhaps,  it  is  putting  it  too  strong  to  say  it  is  a  recognized 
authority  on  matters  which  pertain  to  it,  it  at  least  may  be 
proud  of  the  fact  that  its  assistance  is  welcomed,  not  only 
by  the  National  Association  of  Railroad  Commissioners, 
but  by  the  Census  Department  of  the  United  States.  We 
think  the  association  richly  deserves  the  success  with  which 
it  is  meeting.  Certainly  no  association  could  have  execu- 
tive officers  who  would  devote  more  lime  or  thought  to  the 
•vork  than  have  thnse  who  have  bad  charge  of  the  affairs  of 
this  one.  and  we  doubt  if  any  body  of  men  could  attend 
more  strictlv  to  business  white  in  session. 

Commencing  with  the  address  of  welcome  we  shall  try 
and  give  our  impressions  of  the  papers  read  and  the  dis- 
cussion that  followed.  The  association  is  to  be  congratu- 
lated at  being  privileged  to  listen  to  the  able  address  of 
Hon.  F.  A.  Blades,  Comptroller  of  the  city  of  Detroit. 
The  facts  of  his  having  excused  himself  from  a  previous 
business  engagement,  and  of  writing  his  address,  distinctly 
show  that  he  fully  appreciated  our  calling,  but  did  he  not 
attach  greater  im|H>rtancc  to  us  than  is  as  yet  recognized 
by  those  who  employ  us?  True,  we  "handle  the  money 
and  account  for  it,"  but  will  not  the  man  who  earns  the 
money  and  economically  expends  it  always  be  considered 
the  most  important  factor,  and  rightfully  so?  We  may  be 
a  link  in  the  chain,  which  should  be  strong,  but  it's  the  ex- 
ecutive officer  who  pulls  the  chain.  "Pride  goeth  before  a 
fall."  We  don't  give  our  show  in  the  big  tent  yet  awhile, 
and  care  must  be  taken  that  some  of  the  tribe  of  Brutus  do 
not  arise  and  say  "upon  what  meat  does  this  our  Caesar 
feed  that  he  has  grown  so  great,"  and  cut  us  off  in  our 
youth. 

The  above  is  not  designed  to  belittle  our  calling,  for  it  is 
no  doubt  an  undisputed  fact  that  the  president  or  general 
manager  whogives  his  accountant  the  greatest  opportunity 
to  become  thoroughly  familiar  with  all  the  details  of  opera- 
tion, and  requires  from  hint  such  statistics  as  will  enable 
him,  as  the  head  of  the  organization,  to  get  in  as  concise  a 
statement  as  possible  the  cream  of  the  information,  and  re- 
quires the  heads  of  departments  under  him  to  consult  with 
the  accountant  as  to  details,  is  the  one  who  is  getting  the 
greatest  amount  of  income  from  his  property,  and  expend- 
ing that  income  the  most  economically.  Still  we  are  part 
of  (he  chain,  possibly  the  hook,  hut  we  don't  do  the  pull- 
ing. With  this  idea  in  mind  we  will  take  up  that  part  of 
the  president's  address  which  deals  with  the  subject  of  the 
paper  he  stated  he  had  intended  to  have  had  "prepared  and 
presented  to  the  convention  on  'Correct  Accounting  Meth- 
ods for  Electric  Railways.'  being  a  treatise  on  the  broad 
underlying  principles  of  accounting,  including  deprecia- 
tion, injuries  and  damages,  sinking  fund,  etc.,  with  the  ob- 
ject of  instilling  into  the  minds  of  those  who  have  the  guid- 
ance or  direction  of  street  railway  affairs,  the  vital  necessity 
of  making  adequate  provision  for  depreciation." 

While  Mr.  Mackay  would  have  been  perfectly  justified  in 
having  had  such  a  paper  prepared  and  read,  after  it  had  re- 
ceived the  approval  of  so  many  of  the  members  and  the  dis- 
approval of  but  one,  still  we  cannot  help  feeling  that  the 
one  who  advised  against  the  discussion  of  the  subject  by 
our  association  may  have  helped  steer  it  away  from  a  rock 
which  might  have  wrecked  it.  That  the  writer  is  not  alone 
in  his  views  is  shown  by  the  following  communication  from 
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a  gentleman  who  has  been  for  a  long  time  very  prominent 
in  the  financial  affairs  of  the  country,  and  whose  advice  is 
eagerly  sought  on  all  matters  of  public  interest.  Being  a 
large  investor  in  street  railway  securities,  he  is  particularly 
qualified  to  speak  on  the  subject.   He  says : 

"I  think  your  association  will  be  of  ureal  advantage  to 
those  H  ho  attend  the  meetings  and  are  thus  enabled  to  inter- 
change ideas,  and  that  it  will  result  in  much  good  to  the 
companies  you  represent,  hut  I  do  not  think  it  would  be 
wise  for  you  to  discuss  in  your  convention  matters  which 
pertain  to  the  policies  of  your  companies;  those  matters 
concern  the  stockholders,  who  choose  lioards  of  directors  to 
represent  them, and  either  elect  executive  officers  themselves 
or  delegate  that  power  1o  the  directors,  and  it  is  these  repre- 
sentative who  dictate  the  policies.  The  accountants  are 
one  part  of  the  machine  thai  carries  out  the  policy.  The 
matter  of  reserves  is  one  of  policy,  and  it  occurs  to  me  thai 
you  would  be  overstepping  the  bounds  of  propriety  it"  you 
were  to  discuss  it." 

There  has  been  for  a  number  of  years  a  bankers'  asso- 
ciation whose  meetings  are  attended  by  the  presidents  and 
directors  of  some,  if  not  all.  of  the  large  hanks  of  the  coun- 
try. They  discuss  matters  of  policy.  Let  us  sup|>ose,  for 
instance,  that  an  auxiliary  association  should  lx*  formed, 
composed  of  the  cashiers  or  tellers  of  these  institutions. 

The  purpose  for  which  they  were  formed  was  to  secure  uni- 
form and  economical  methods  of  transacting  the  routine 
of  office  work.  Would  it  lie  proper  for  this  last-named  as- 
sociation to  discuss  the  amount  of  reserve  the  banks  should 
carry?  Among  the  numerous  charts  of  the  organization 
of  the  various  companies  wc  have  seen  published,  are  there 
any  which  place  the  accountant's  circle  above  that  of  the 
president  or  the  general  manager?  They  have  an  associa- 
tion. Let  it  be  granted  that  the  subject  is  one  which  should 
he  discussed ;  are  they  not  fully  competent  to  decide  when 
and  where  they  will  take  it  up.  without  suggest  ions  from 
us? 

"Little  boats  must  keep  the  shore. 
Larger  ships  may  venture  more." 

It  was  fortunate  for  the  president  that  his  address  came 
near  the  opening  of  the  convention,  instead  of  at  the  close, 
otherwise  he  would  have  had  to  alter  his  remarks  regard- 
ing the  "Standard  Classification"  to  read  something  like 
this :  "Although  it  "has  met  the  requirements  of  the  vari- 
ous interests  represented  from  all  parts  of  this  great  coun- 
try, and  has  stood  for  several  years  the  test  of  actual  prac- 
tice without  the  necessity  of  amendment,'  this  convention 
has  recommended  mam  changes  of  vital  importance." 
These  changes  will  he  taken  up  later  in  this  article.  The 
remarks  of  the  president  regarding  the  necessity  of  a  stand- 
ard classification  of  construction  and  operating  accounts, 
covering  the  lighting  detriment  of  those  companies  which 
have  ahsorln-d  lighting  systems,  brings  to  mind  the  fact 
that  there  was  presented  at  the  New  York  meeting  in  1901 
a  report  of  a  committee  on  a  standard  system  for  electric 
lighting  companies,  which  was  .-»  copy  of  a  report  made  to 
the  National  Electric  Light  Association  at  Niagara  Falls 
in  May  of  that  y  ear.  No  action  was  taken  on  the  report 
by  our  association  at  that  time,  nor  lias  any  been  taken 
since.  The  recommendation  of  the  president  would  seem 
to  he  apropos,  and  it  may  l>e  a  topic  that  will  merit  discus- 
sion at  future  conventions. 

The  discussion  of  the  paper  prepared  by  Mr.  Sampson, 
treasurer  of  the  Union  Traction  Company  of  Anderson. 
Indiana,  on  the  ••Collection  and  Reporting  of  Fares  on 
City  and  Intcrurban  Lines"  was  interesting,  and  showed 
plainly  that  the  members  are  continually  seeking  the  most 
up-to-date  methods  of  conducting  their  department,  and 
brought  out  very  forcibly  the  benefit  to  memliers  from  the 


interchange  of  ideas.  It  also  brought  out  the  fact  that  roads 
are  very  generally  abandoning  the  old  plan  on  through  lines 
of  making  numerous  collections.  In  connection  with  the 
reading  of  this  paper  discussion  followed  on  various  mat- 
ters, one  of  which  was  the  length  of  time  that  trip-sheets 
or  day -cards  should  be  preserved.  There  seemed  to  be  no 
unformity  in  the  matter,  but  in  the  writer's  opinion  they 
should  be  kept  until  the  legal  time  has  elapsed  in  which  a 
suit  for  damages  could  be  brought  that  might  require  the 
use  of  the  day-cards. 

The  discussion  on  the  paper  of  J.  R.  Shurtz,  auditor 
of  the  South  Jersey  Gas,  Electric  &  Traction  Company,  of 
Camden,  N.  I.,  on  "The  Stationery  Storeroom,"  brought 
out  the  different  methods  employed  in  the  arrangement  of 
stationery. 

The  report  of  the  committee  on  "Standard  Blanks  and 
Accounting  for  Material  and  Supplies"  brought  out  a  dis- 
cussion which  bid  fair  to  take  up  all  the  time  of  the  conven- 
tion, until  brought  to  a  close  by  the  timely  remarks  of  a 
member  who  suggested  that  no  matter  how  much  we  might 
discuss  the  subject,  local  conditions  are  such  that  no  com- 
mittee would  l>e  able  to  prepare  a  system  which  all  could 
adopt ;  that  the  best  plan  was  to  accept  the  report  and  get 
each  for  himself  such  points  as  he  could  make  use  of.  This 
seemed  to  be  the  opinion  of  the  majority  ami  it  was  so  de- 
cided. 

The  association  has  reason  to  feel  highly  flattered  by 
the  attendance  at  their  meetings  of  two  representatives  from 
the  Census  Department,  W.  M.  Steuart  and  T.  C.  Martin, 
as  well  as  A.  L.  Judson,  the  accountant  of  the  Board  of 
Railroad  Commissioners  of  the  State  of  New  York,  each  of 
whom  addressed  the  convention  and  took  part  in  the  dis- 
cussion of  such  subjects  as  interested  them. 

It  is  unfortunate  that  Mr.  Tripp  was  unavoidably  pre- 
vented from  attending  the  convention,  otherwise  the  dis- 
cussion of  a  chart  of  forms  he  had  prepared  would  have 
undoubtedly  brought  out  ideas  that  would  have  been  highly 
l«neficial. 

The  form  of  income  account  as  presented  by  the  com- 
mittee appointed  to  prepare  a  standard  form  of  report  for 
electric  railways,  was  such  a  radical  departure  from  that 
which  had  been  adopted  by  our  association  and  approved 
by  the  National  Association  of  Railroad  Commissioners, 
that  it  is  most  unfortunate  that  it  was  not  printed  and  in 
the  hands  of  members  a  sufficient  length  of  time  before  the 
convention  to  enable  them  to  digest  it  thoroughly  and  real- 
ize the  significance  of  the  changes.  Had  they  had  this 
opportunity  they  would  have  been  in  a  position  to  present 
arguments  against  some  of  the  changes  proposed  by  the 
committee  who  had  had  these  matter  under  consideration 
for  months  and  were  ably  prepared  to  sustain  their  posi- 
tion. There  is  no  intention  on  the  part  of  the  writer  to 
intimate  that  the  committee  was  not  as  capable  as  any 
which  could  have  been  selected,  nor  that  they  did  not  give 
the  matter  the  careful  consideration  the  subject  deserved, 
and  that  they  handed  in  their  report  as  soon  as  they  could 
possibly  finish  it.  Still  I  think-  the  association  was  too 
hasty  in  adopting  it. 

When  the  subject  of  "revision"  is  broached,  it  is  possible 
the  admonition  to  "stand  pat"  will  be  found  sound  advice. 

Of  what  advantage  is  it  to  the  companies  wc  represent 
to  have  made  the  changes  from  "income"  to  "earnings""' 
Some  of  us  put  the  classification,  including  the  forms  rec- 
ommended for  monthly  and  annual  report,  into  effect  even 
before  the  same  were  formally  adopted  by  the  association, 
having  good  reason  to  believe  that  the  same  would  be 
adopted  since  it  had  been  endorsed  by  the  Railroad  Com- 
missioners at  their  Denver  meeting.  It  upset  compari- 
sons for  a  year,  but  we  thought  we  were  getting  something 
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that  would  be  generally  adopted,  and  something  that  would 
Ik  a  fixture  for  a  long  time,  so  were  willing  to  make  the 
change.  At  the  end  of  three  years  wc  arc  told  it  was  radi- 
cally wrong  and  great  changes  art-  recommended.  It  will 
probably  be  said  that  we  don't  have  to  change  our  system 
unless  we  wish,  but  is  that  a  very  good  argument  among 
those  who  are  striving  for  uniformity  ? 

\\  e  are  an  organization  of  street  railway  companies ; 
what  are  the  real  earnings  of  those  companies?  Are  they 
not  the  receipts  obtained  through  its  franchises?  We  oh 
tain  the  rights  to  operate  cars  in  the  public  ways  and  to 
transport  passengers,  possibly  mail,  express  and  freight 
also.  Do  not  these  items  really  constitute  all  our  earnings? 
Is  not  advertising  a  side  issue,  a  perquisite,  if  vou  will,  ami 
more  properly  an  income  than  an  earning  ?  Would  it  not  l>e 
much  better  to  deduct  rent  of  land  and  buildings  from  ex- 
pense account  numl>er  36.  than  to  show  it  as  an  earning? 
Suppose  you  hire  a  building  for  a  passenger  station  and  sub- 
let a  corner  for  a  newsstand,  is  there  any  doubt  that  the  net 
rent  should  Ik  shown  in  account  36?  Is  it  not  equally 
proper  if  you  rent  a  part  of  a  building  you  own,  to  deduct 
any  rent  you  may  receive  from  exjKnsc  account  number  3? 
Are  not  rents  of  tracks  and  terminals  lvased  on  a  propor- 
tion of  the  interest  on  the  investment,  added  to  a  fixed  rate 
for  maintenance  and  depreciation  ?  Should  not  that  portion 
based  on  the  capital  go  to  income  and  the  balance  credited 
to  expense?  If  a  company  is  in  a  position  to  rent  cars,  does 
it  not  mean  that  there  has  been  an  extra  outlay  of  capital, 
and  is  not  the  return  from  that  outlay  an  income  ?  Suppose 
the  same  company,  in  order  to  accommodate  its  business  at 
certain  seasons  of  the  year,  temporarily  hired  equipment, 
would  it  not  Ik  perfectly  fair  to  include  in  income  the  bal 
ancc,  if  there  had  been  more  income  received  than  hire  paid 
out  ?  or,  if  the  reverse  were  true,  deduct  the  income  received 
from  the  expense  account?  Is  not  the  above  also  the  case 
if  a  company  has  surplus  power  to  sell  ?  Presumably  the 
rate  received  is  based  on  the  cost,  including  depreciation 
plus  profit ;  should  not  the  profit  Ik  counted  as  an  income 
and  the  balance  be  deducted  from  expense? 

Why  should  we  deduct  taxes  paid  on  real  estate  pur 
chased  or  conducted  as  an  outside  investment  from  income 
from  same  and  show  the  net  as  income?  Have  we  not  de- 
cided that  taxes  are  not  expenses,  and  would  it  not  be  just 
as  appropriate  to  deduct  the  interest  on  capital  invested 
in  this  real  estate?  Is  not  the  public  interested  in  knowing 
the  total  amount  of  taxes  we  pav  and  are  we  not  anxious 
that  they  should?  Why  then  bury  any  part  of  them  in  this 
item?  Wc  think  the  balance  sheet  and  the  various  schedules 
presented  are  very  concise  and  cover  the  ground  in  good 
shape,  except  that  possibly  under  "track"  fpage  21  of  tin- 
report)  it  might  be  well  to  define  by  notes  if  under  "length 
of  road"  is  to  be  included  tracks  in  yards,  car  houses  and 
shops,  or  whether  those  tracks  should  go  under  sidings  and 
turnouts ;  also  when  a  siding  ceased  to  Ik  such  and  became 
second  main  track.  Both  of  these  points  the  writer  has  had 
to  take  up  with  the  commissioners.  Under  "cars."  is  it  not 
going  to  Ik  a  little  confusing  to  define  which  have  or  have 
not  electric  equipment  ?  Most  companies  shift  their  motors 
and  controllers  from  open  to  closed  cars  ami  kick  again,  as 
the  seasons  require,  but  with  this  exception  the  tars  remain 
electrically  equipped.  Would  not  more  explicit  directions 
help  us  out?  I  think  the  thanks  of  the  association  are 
due  to  the  committee  for  their  work,  and  feel  certain  it  will 
receive  the  commendation  of  the  joint  committee  from  the 
Railroad  Commissicmcrs.  It  is  a  thankless  job.  as  a  rule, 
and  the  writer  is  very  glad,  indeed,  that  after  having 
adopted  the  report  as  presented,  with  but  slight  amend 
ments,  the  association  showed  its  willingness  to  trust  the 
matter  of  making  such  slight  changes  as  the  Railroad  Com- 


missioners may  require  tu  them.  Wc  can't  go  before  that 
body  as  a  committee  of  the  whole,  hut  they  have  very  gen- 
erously allowed  us  to  have  three  representatives,  to  be 
chosen  by  our  president.  It  would  be  folly  to  make  dum- 
mies of  them.  Wc  think  President  Mackay  has  every  rea- 
son to  feel  protld  of  his  meeting,  atid  the  association  cer- 
tainly has  occasion  to  feel  pleased  at  the  manner  in  which 
he  conducted  it.  I  le  certainly  kept  the  discussion  going  on 
every  subject  thai  was  brought  up.  If  no  one  volunteered 
10  speak,  enough  were  invited  to  lie  heard  to  make  it  inter- 
esting. 

The  writer  regrets  that  other  pressing  duties  have  pre- 
vented his  giving  this  article  all  the  thought  it  deserved, 
but  possibly  if  it  had  been  more  extended,  readers  might 
have  decided  with  Ray  that  "he  that  uses  manv  words  for 
the  explaining  any  subject,  doth,  like  the  cuttle-fish,  hide 
himself  for  the  most  part  in  his  own  ink." 

»♦« 

Cincinnati  Traction  Interests 

It  is  reported  from  Cincinnati  that  the  papers  in  the  alli- 
ance iKlwecn  the  Pomerov-Mandelhaum  syndicate,  of 
Cleveland,  ami  the  Widcner-F.Ikins  syndicate,  of  Philadel- 
phia, controlling  the  Cincinnati  Traction  Company,  were 
signed  Oct.  21.  The  causes  which  led  up  to  this  alliance 
may  briefly  be  stated  as  follows :  The  Pomerov-Mandel- 
baum  syndicate  controls  the  Cincinnati.  Dayton  &  Toledo 
Traction  Company,  formerly  the  Southern  Ohio  Traction 
Company,  which  has  operated  to  College  Hill,  7  miles  from 
the  heart  of  Cincinnati.  Here  it  has  been  blocked  for  years 
by  the  Cincinnati  Traction  Company.  Some  time  ago  the 
syndicate  purchased  a  steam  road  operatingtowithin  3miles 
of  the  heart  of  the  city,  but  up  to  very  recently  its  plans  to 
operate  cars  over  the  steam  road  have  been  successfully 
blocked.  The  syndicate  is  also  back  of  the  Miami  &  Erie 
Canal  Transportation  Company,  which  has  a  franchise  for 
the  use  of  the  canal  banks  from  Cincinnati  to  Toledo. 

To  accomplish  this  the  Traction  Terminal  Company  has 
1>etn  incorporated  with  $100,000  capital  to  build  traction 
depots  and  street  railways.  The  incor|>orators  will  Ik  J. 
R.  Foraker.  Jr..  Randolph  Matthews,  Frank  Wilcox, 
George  H.  Warrington  and  Dana  Stevens.  Mr.  Foraker 
is  the  vice-president  of  the  Cincinnati  Traction  Company, 
and  Mr.  Wilcox  is  the  vice-president  of  the  Miami  &  Erie 
Canal  Transportation  Company  and  also  the  legal  repre- 
sentative of  the  Cincinnati,  Dayton  &  Toledo  Traction 
Company  and  the  Mandelbaum-Pomeroy  syndicate;  Mr. 
Stevens  is  the  assistant  ceneral  manager  of  the  Cincinnati 
Traction  Company,  and  Mr.  Warrington  and  Mr.  Matthews 
are  legal  representatives  of  the  company. 

The  company  will  organize  at  once,  and  contracts  will 
be  made  by  it  with  the  Cincinnati  Traction  Company  and 
the  Cincinnati.  Dayton  &  Toledo  Traction  Company  for  en- 
trance into  the  citv  of  the  cars  of  the  latter  company  This 
Traction  Terminal  Company  will  also  build  a  traction  termi- 
nal station  for  the  accommodation  of  these  cars  and  other 
inlerurban  cars  that  come  into  the  city.  The  question  as 
to  the  route  of  entrance  of  the  Cincinnati.  Dayton  &  Toledo 
cars  is  to  be  decided  by  this  terminal  company,  although  it 
is  merely  a  legal  formality  to  carry  out  the  decision  and 
gpreements  arrived  at  between  the  officials  of  the  Cincin- 
nati Traction  Company  and  those  of  the  Cincinnati,  Dayton 
&  Toledo  Traction  Company.  It  is  stated  that  the  en- 
trance agreement  with  the  Cincinnati,  Dayton  &  Toledo 
Traction  Company  is  practically  the  same  as  those  of  other 
interurban  roads  that  have  recently  secured  such  con- 
tracts, and  that  the  Cincinnati  Traction  Company  will  get  a 
percentage  of  all  fares  collected  and  on  passengers  hauled 
inside  the  citv  limits. 
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Appropriate  Car  Decoration 

BY  II.  ARNOLD  FRENCH 


A  street  car,  with  absolutely  no  ornamentation  to  relieve  its 
appearance,  would  be  an  object  o(  deservedly  adverse  criticism. 
Its  extreme  plainness  would  not  only  make  it  unattractive  but 
actually  unsightly  and  offensive  to  all  public- spirited  persons  who 
take  an  interest  in  the  beauty  and  tastciul  appearance  of  the 
streets  ol  the  city  in  which  they  live.  At  the  same  time  many  of 
these  people,  certainly  those  whose  artistic  principles  have  been 
FartheM  developed,  would,  no  doubt,  prefer  the  appearance  of  cars 
<•(  this  description  to  some  which  may  be  seen — though  in  fewer 
numbers  than  formerly.  Cars  which,  instead  oi  being  devoid  of  all 
decoration,  are  covered  with  a  copious  intermingling  of  stripes, 
united  with  a  convolution  of  broad  and  fine  lines,  distributed  in 
every  available  space  on  the  body,  and  which  have  incorporated 
into  this  medley  of  deign  a  mixture  of  fantastic  lettering,  which 
has  evidently  no  value  except  that  of  filling  a  vacuity  to  which  tin- 
fertile  mind  of  the  designer  failed  to  respond  when  called  upon 
to  iurnish  more  material  for  design. 

But  a  sensible  medium  can  always  be  found  n  diligently  sought 
between  the  two  extremes  Simplicity  and  artistic  taste  is  much 
more  essential  to  a  master  painter  in  the  arrangement  of  his 
ornamental  work  than  ostentatious  display.  Simplicity,  in  fact, 
is  demanded  by  most  managers,  though  oiten  more  from 
economical  rather  than  artistic  grounds  This  has,  nevertheless, 
had  a  good  effect,  and  has  oiten  prevented  the  master  painter 
from  employing  a  multiplicity  of  motifs  in  his  designs,  for  which 
extravagant  waste  of  time  and  material  there  is  no  possible 
apology. 

Questionable  taste  in  car  decoration  cannot  always  be  attributed 
to  the  master  painter,  however.  This  imputation  in  many  cases 
would  be  erroneous,  for  admitting  that  the  painter  draws  the 
designs  and  supervises  the  application  of  the  colors,  the  fact  must 
not  be  forgotten  that  in  many  cases,  being  conversant  with  the 
ideas  and  fancies  of  those  in  higher  authority,  he  selects  what  he 
knows  will  be  pleasing  to  them.  He  is  seldom  allowed  to  exercise 
his  own  taste  exclusively.  It  is  true,  that  his  views  are  often 
solicited  by  his  superiors,  but  for  obvious  reasons  he  usually  ad- 
vocates those  ideas  that  experience  has  taught  him  will  be  most 
acceptable,  regardless  of  his  own  ideas,  which  are  often  com- 
pelled to  lie  dormant  for  the  want  of  artistic  appreciation 

As  has  been  stated,  simplicity  should  be  the  predominating 
element  in  the  construction  of  all  ornamental  designs  used  on 
street  cars.  This  in  no  sense  implies  that  simplicity  is  advocated 
to  secure  cheapness  or  that  simplicity  is  in  all  cases  synonymous 
with  beauty.  A  simple  design,  painted  with  color  alone,  might 
present  a  most  unsightly  appearance,  but  if  executed  with  gold 
leaf  the  same  design  might  be  transformed  into  a  very  pleasing 
ornament 

Gold  leaf  cannot  be  improved  upon  by  any  material  used  in 
decoration,  whether  on  a  street  car  or  any  other  vehicle.  Its 
known  "sociability,"  which  allows  it  to  intermingle  with  all 
colors,  shades  and  tints,  without  the  least  danger  of  violating  any 
of  the  laws  of  harmony  or  disturbing  any  color  scheme,  however 
delicately  arranged,  proclaims  it  to  be  the  most  valuable  of  all 
decorative  material  in  existence  Furthermore,  the  fact  which 
makes  it  still  more  desirable,  is,  that  if  necessary,  it  can  be  used 
alone  upon  any  color,  without  fear  of  its  presenting  that  in- 
complete appearance  that  often  accompanies  any  other  leaf  or 
color  when  similarly  employed.  Let  it  be  added,  in  passing,  that 
whrre  gold  leaf  is  used  alone  for  the  decorative  painting  of  street 
car*  it  denotes,  in  a  most  emphatic  manner,  a  vast  degree,  a 
keen  conception  of  the  propriety  of  things,  combined  with  much 
appreciation  of  artistic  results;  for  the  appearance  of  a  car  deco- 
rated after  this  manner—  with  a  touch  of  asphaltum  shade  here  and 
there,  if  you  please-  is  very  neat  and  attractive. 

The  appearance  of  aluminum  leaf  ornaments  on  cars  convey  to 
the  mind  of  a  stranger,  when  they  are  first  seen,  that  the  com- 
pany operating  the  cars  are  not  absolutely  prosperous,  especially 
if  gold  is  used  upon  cars  in  the  city  where  he  resides  Still,  it  is 
extensively  usrd  by  many  companies,  chiefly  on  account  of  its 
low  cost,  when  compared  with  gold  leaf  While  it  cannot  by  any 
means  be  s-id  to  give  the  rich  effect  produced  by  gold  leaf,  yet 
i»  is  possible  tn  make  it  quite  attractive  by  a  clever  combination 
of  harmonious  colors  with  it  In  all  cases  where  it  is  embraced 
with  color  in  one  design,  it  is  very  important  that  it  should  pre- 
dominate, as  color  in  this  arrangement  should  not  he  too  much 
in  evidence,  for  if  the  co!..r  stands-  out  «o  prominently  as  to  be 
conspicuous,  then  its  appearance  is  similar  to  an  "all  paint" 
decoration. 

The  pcrsistrnt  use  of  paint  alone  for  car  decoration  is  evidence, 
in  many  cases,  that  it  is  preferred  to  leaf  ornamenting  or  the  leaf 


and  color  combinations.  This  preference,  which,  to  the  true  lover 
of  art,  seems  a  perversion  ol  opportunities,  is  evidently  not 
always  chosen  on  account  oi  economy  alone,  for  it  is  seen  in 
many  instances  where  elaborate  panel  scrolls  were  "worked  out" 
with  color  entirely— all  of  the  detail  executed  with  many  blends 
and  lines,  all  of  which  makes  the  expense  excessive.  Again, 
where  light  colors  are  used  over  dark  ground  work  it  requires  two 
and  frequently  three  coats  to  "cover,"  so  as  to  give  the  orna- 
mental colors  their  full  value.  This  necessitates  so  much  lime 
in  the  final  completion  that  the  cost  of  this  method  in  time  alone 
would  overbalance  the  expense  of  even  gold  leaf  So  it  is  fair  to 
presume  that  in  many  cases  where  the  use  of  "all-paint"  orna- 
mentation is  in  vogue  it  must  be  a  matter  of  past  ideas,  con- 
iounded  with  up-to-date  practice  on  the  pan  of  those  who  are 
^sponsible  for  these  costly  and  antiquated  displays.  If  I  should 
xwsh  to  pose  as  a  reminiscent  I  could  relate  how.  way  back  in  the 
seventies,  it  was  the  iashion  to  ornament  street  cars  in  a  similar 
manner. 

The  more  simple  method  of  ornamenting  cars  with  color  ex- 
clusively, such  as  straight  striping,  or  even  turning  these  stripes 
Ml  the  ends  into  flat  scroll*,  is  hardly  worth  discussing.  Cars 
painted  after  this  style  are  very  unsightly.  Certainly  the  presence 
oi  this  kind  of  decoration  on  cars  fails  to  conceal  the  fact  that  it 
is  only  tolerated  by  its  apparent  cheapness,  and  would  be  far 
more  preferable  if  it  was  dispensed  with  entirely  and  the  cars 
used  in  service  without  any  ornamentation  whatever.  It  is  more 
refreshing  to  note  that  street  car  decoration  is  slowly  but  surely 
nearing  that  point  where  rich  simplicity  is  the  predominating 
feature,  a  characteristic  also  which  is  noticeable  in  the  high-grade 
coaches  of  large  steam  roads  during  late  years. 


Meeting  of  New  York  Railroad  Club 

At  the  meeting  of  the  New  York  Railroad  Club,  held  on  Oct.  |6. 
President  Vrccland.  as  chairman  of  the  special  committee  on  new 
quarters,  reported  the  very  thorough  search  his  committee  had 
made  for  a  suitable  meeting  place;  the  only  location  recom- 
mended was  in  Carnegie  Hall,  which,  however,  was  not  obtainable 
on  the  club's  regular  meeting  night.  Having  thoroughly  con 
sidercd  the  matter  in  all  its  phases,  the  executive  committee  of  the 
Club  recommended  10  the  membership  that  the  regular  meeting 
night  be  changed  in  order  to  secure  permanent  and  adequate 
facilities  This  recommendation  was  approved  by  unanimous 
vote,  and  the  club  will  hereafter  meet  on  the  third  Friday  of  each 
month,  except  June.  July  and  August,  at  Carnegie  Hall,  154  West 
Fifty-Seventh  Strut.  New  York  city. 

At  the  meeting  of  the  club,  held  Sept  18.  there  was  an  interest- 
ing discussion  on  the  subject  of  track  construction,  which,  owing 
to  the  pressure  on  these  columns,  due  to  the  publication  of  the 
proceedings  of  the  Detroit  convention,  has  not  been  presented  in 
an  earlier  issue.  The  principal  speakers  were  J.  C.  Brackenridge. 
chief  engineer  of  the  Brooklyn  Heights  Railroad  Company;  R. 
Trimble,  principal  assistant  engineer  oi  the  Pennsylvania  lines 
west  of  Pittsburgh,  and  W.  Boardman  Reed,  engineer  of  track  of 
the  Metropolitan  Street  Railway  Company,  of  New  York.  Mr. 
Trimble  confined  his  remarks  to  steam  railway  practice,  the 
others  to  electric  railway  practice  An  abstract  of  the  remarks 
follows: 

Mr  Brackenridge— In  preparing  the  roadbed  to  receive  the 
tics  care  should  be  taken  to  excavate  as  little  as  possible  below 
the  finished  grade  line  of  the  bottom  of  the  tie.  When  the  holes 
are  dug  carelessly,  some  being  deeper  than  others,  it  is  impossible 
to  tamp  up  the  track  in  such  a  manner  that  it  will  retain  a  perfect 
surface  and  line.  After  the  tie  holes  have  been  dug  and  ties  laid, 
the  rail  should  be  distributed,  then  driven  up  tight  to  the  abutting 
rail  and  spiked  (no  allowance  being  made  for  expansion).  The 
ends  of  the  rails  being  in  close  contact,  the  friction  between  the 
faces  of  the  ends  will  help  support  the  joint,  prevent  working,  and 
the  consequent  loosening  of  the  electric  bonds.  Before  lighten 
ing  up  the  joints,  the  rail  ends  should  be  in  surface  and  line.  This 
latter  is  a  matter  that  track  foremen  are  very-  apt  to  be  careless 
about,  and  when  this  is  the  case  a  kink  will  result  which  it  is 
difficult  to  get  out.  The  rail  is  then  buried  within  the  pavement 
which  restrains  movement  of  the  rail  laterally  and  protects  it  from 
sudden  temperature  variations. 

When  the  track  is  laid  with  "T"-rail  without  paving,  surfaced 
and  lined,  it  should  be  filled  in  to  within  about  t'4  ins.  of  the  top 
of  head  ol  rail  and  to  a  distance  ol  about  30  ins  outside  the  gage 
line  This  method  of  covering  the  ties  prolongs  their  life,  and 
furnishes  lateral  support  for  the  tracks.  Should  the  rail  buckle  or 
get  out  of  line,  due  to  expansion,  it  can  be  remedied  by  taking  oft 
a  joint  at  the  place  affected,  and  putting  in  a  trailing-point  split- 
switch:  this,  however,  we  find  is  rarely  necessary  if  the  track  is 
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properly  lined  and  surfaced  in  the  first  place.  Apropos  of  this, 
just  a  suggestion  (or  steam  railroad  work— when  the  rails  and 
tics  are  left  exposed,  the  rails  arc  apt  to  creep,  especially  on 
grades  thus  making  it  difficult  to  keep  crossings  with  other  tracks 
in  line,  particularly  so  if  the  crossing  be  at  right  angles,  This 
difficulty  can  be  overcome  and  the  crossing  maintained  in  perfect 
line  l.y  putting  in  switch  points  on  cither  side  to  take  care  of  the 
movement  of  abutting  rails  This  is  a  simple  method  and  will 
double  the  life  of  a  crossing  at  points  where  there  is  much  move 

The  most  expensive  as  well  as  vexatious  question  in  track  work 
is  that  of  maintaining  joints,  especially  in  paved  street*:  this  is 
due  to  the  poor  design  of  nearly  all  makes  oi  joints  or  fish-plates 
In  designing  a  fish-plate,  advantage  should  be  taken  of  every 
square  inch  of  bearing  area  that  a  rail  affords  for  a  distance  of  to 
ins.  from  its  end.  This  all-important  fact  is  overlooked  in  the 
design  of  most  of  our  standard  fish-plates  used  on  railroads  to- 
day. The  only  ratisfactory  joint  that  has  come  under  my  observa- 
tion takes  advantage  of  the  horizontal  area  offered  by  the  base 
of  the  rail.  It  stands  to  reason  that  a  rail  can  be  better  supported 
by  using  the  50  S<|.  ins.  or  fio  si)  ins.  of  bearing  area  offered  by 
the  base  of  the  rail  than  by  the  angular  bearing  obtained  by  most 
fish-plates  under  the  rail  head  and  on  the  fiance  of  the  rail. 

In  street  railroad  construction,  where  the  best  pavements  arc 
used,  such  as  granite  block,  brick  ot  asphalt  on  a  concrete 
foundation,  as  I  said  before,  the  paving  costs  more  than  the 
actual  track  work.  It  is,  therefore,  of  first  importance  that  the 
track,  once  laid  and  paved  up.  should  not  be  disturbed  until  such 
time  as  the  rail  is  worn  out.  This  would  not  be  difficult  were  it 
nut  for  the  joints,  which,  with  the  ordinary  fish-plates,  give  way 
long  before  the  rail  is  half  worn.  I  have  found  that  by  using  a 
sole-plate  similar  to  the  old  stringer  joint-plate  in  connection  with 
the  regular  fish-plates  or  above-mentioned  joints,  placing  ties  5 
ins.  between  faces  at  the  joints  (making  a  suspended  joint),  and 
driving  the  rails  up  tight  together,  tightening  the  joints,  then 
paving  the  street  with  as  tight  longitudinal  joints  between  the 
stones  as  possible  from  the  head  of  the  rail  toward  the  curb,  bring 
careful  to  see  that  the  stone  next  the  rail  is  fitted  up  close  to  it 
in  order  to  prevent  the  rail  from  getting  out  of  line  (due  to  ex- 
pansion)—on  such  track  there  will  be  no  necessity  ior  repairs 
until  the  head  of  the  rail  is  worn  out  I  am  a  believer  in  wooden 
tie  construction,  having  used  the  longitudinal  concrete  beam  vviln 
steel  tie-rods  and  found  that  the  rigid  foundation  shortened  the 
life  of  the  rail  more  than  25  per  cent. 

One  of  the  difficulties  I  have  found  with  the  9-111.  girder-rail 
track  under  heavy  traffic  was  that  it  always  became  wide  gage, 
no  matter  how  carefully  the  track  was  laid.  After  giving  this 
subject  considerable  thought,  I  came  to  the  conclusion  that  tins 
was  due  to  the  fact  of  the  web  being  in  a  perpendicular  line  with 
the  gage,  which  threw  the  weight  outside  the  center  of  gravity, 
resulting  in  the  tipping  out  of  the  rail,  and  the  consequent  widen- 
ing of  the  gage  oi  the  track.  This  difficulty  I  overcame  by  de- 
signing two  rail  sections,  known  as  the  standard  Brooklyn 
Heights  Railroad  section,  which  is  a  tram  rail  and  a  grooved 
rail  on  the  same  principle.  In  these  sections  the  web  was  moved 
back  from  the  gage  line  about  ]  'j  in  .  and  no  more  difficulty  was 
experienced.  The  design  of  the  groove  rail  is  such  thai  the  flange 
o[  the  wheel  forces  the  dirt  over  the  lip  of  the  rail  and  insures  a 
good  contact  between  the  head  of  the  rail  and  tread  oi  the  wheel 
In  other  types  of  grooved  rail  there  is  a  tendency  for  the  flange 
to  pack  the  dirt  in  the  bottom  of  the  groove,  thereby  lifting  the 
tread  of  the  wheel  off  the  head  of  the  rail,  making  poor  contact 
and  causing  a  greatly  increased  power  consumption 
In  closing.  I  realize  that  the  discussion  may  deal  largely  with  the 
of  laying  the  track  with  tight  joints  but  my  experience 
that,  even  where  the  joints  are  left  open,  it  was  found 
that  the  friction  between  the  plate  and  the  rait  was  great  enough 
to  prevent  the  expansion  from  closing  up  the  joint. 

Mr.  Trimble.— Assuming  that  we  have  a  perfectly  constructed 
roadbed,  the  following  points  in  their  natural  order  of  construc- 
tion are  mentioned: 

First.  Ballast  — This  should  be  of  good  quality,  its  purpose 
being  (a)  to  secure  solid  bearing  for  the  cross  ties;  (<•)  to  hold 
them  in  position;  (f)  to  provide  a  uniform  support  for  the  track 
as  far  as  possible;  (J)  to  distribute  the  train  load  over  a  large 
surface,  and  (r)  to  give  good  drainage. 

In  order  to  provide  solid  bearing  for  the  cros*-ties  and  to  secure 
uniform  support  for  the  track,  the  ballast  should  be  of  some  hard, 
durable  material.  As  a  general  rule,  the  writer  believes  that  stone 
is  better  than  gravel.  In  order  to  distribute  the  train  load  over 
as  much  surface  as  possible,  it  is  necessary  to  have  a  deep  bed  of 
ballast  under  the  ties.  This  bed  varies  on  different  railroads  from 
(1  ins  to  to  ins.  Owing  to  the  very  heavy  rolling  stock  m  w  in 
use  on  steam  railroads,  the  writer  believes  that  the  time  lias  come 


when  the  bed  of  ballast  should  be  very  much  increased,  and  advo- 
cates that  14  ins.  under  the  bottom  of  the  ties  is  not  too  much. 
Some  engines  now  in  use  concentrate  on  a  wheel  base  of  16  ft., 
about  225.000  lbs.  Considering  that  this  load  is  distributed  over 
an  area  of  about  200  sq.  ft.,  we  have  an  average  load  on  the  sup- 
porting roadbed  of  1 100  lbs.  per  s>i  ft  These  are  not  quiescent 
loads,  but  on  account  of  the  high  speed  at  which  these  loads  travel 
ov  r  the  track,  the  effect  toward  depressing  and  distorting  the 
supporting  roadbed  must  be  largely  incrrascd  over  the  figures 
above  given.  These  figures  certainly  show  the  necessity  of  having 
■  good  bed  of  ballast  to  distribute  the  loads  over  as  much  area 
as  possible,  and  it  has  been  demonstrated  that  6  ins.  or  8  ins.  of 
ballast  under  the  bottom  of  ties  is  not  sufficient  to  make  a  perfect 
distribution. 

Second.  Ties. —  \"o  satisfactory  substitute  has  yet  been  found 
for  the  wooden  tie  In  order  to  provide  for  the  loads,  the  ties 
should  be  placed  as  close  together  as  practicable  to  allow  sufficient 
room  for  tamping.  The  writer  believes  that  with  a  good  sited  tic, 
sav  not  le<s  than  lo  in  face,  eighteen  ties  to  a  .l.vft  rail  should  be 
used  for  standard  construction.  A  treated  tic  with  tic-plates 
should  give  very  good  results, 

Third,  Rail  —  too-lb  rail  should  be  used  for  perfect  track  under 
existing  conditions  It  should  be  well  manufactured  One  of  the 
greatest  difficulties  encountered  by  the  railroads  is  the  securing  of 
good  rail.  Our  rails  are  wearing  badly,  and  this  is  believed  by 
people  who  have  given  the  subject  serious  consideration,  to  be 
ratised  by  the  mills  not  giving  proper  attention  to  the  process  of 
manufacture  The  writer  helieves  that  best  results  have  been 
obtained  from  rails  laid  with  broken  joints  and  suspended  angle- 
bars 

Fourth.  Joints — Perfect  track,  of  course,  should  have  a  pe  feet 
joint.  A  great  many  people  claim  to  have  a  perfect  joint,  but  the 
writer  has  not  yet  seen  it.  On  account  of  the  ease  of  application 
and  general  utility,  although  the  angle-bar  is  not  a  perfect  joint, 
yet  it  is  probably  as  good  as  any  joint  we  have  in  use.  Better  re- 
sults would  probably  be  obtained  were  a  better  quality  of  material 
used  in  the  angle-bars.  Some  ex|HTiment*  with  better  material 
have  been  very  satisfactory.  In  laying  rail  very  particular  atten- 
tion should  be  paid  to  the  joint  spacing,  and  at  the  present  time 
many  railroads  arc  giving  this  matter  close  consideration.  For- 
merly these  joints  were  guessed  at.  but  it  is  now  the  practice  in 
laying  rail,  in  order  to  provide  for  spacing,  that  the  temperature 
he  taken  and  the  opening  be  allowed  for  the  degree  of  tempera- 
ture of  the  rail  at  the  time  it  is  laid. 

Fifth.  Track  Fastenings  ^Track  fastenings  are  an  important 
feature  in  a  perfect  track,  and  the  writer  believes  for  a  long  time 
to  come  rails  will  be  secured  to  cross  ties  by  means  of  spikes  as  at 
present.  These  seem  to  answer  the  purpose  very  well,  and  it 
looks  as  if  they  are  fully  as  good  a*  lag  screws. 

Mr.  Reed— I  must  diffrr  with  the  first  speaker  a«  to  the  best 
track  construction  for  electric  railways,  especially  for  paved 
streets  As  the  power  applied  to  the  wheels  emanates  from  a  re- 
volving armature,  there  is.  or  should  he.  an  even  application  at  all 
points  of  the  circumference, and  there  is  nothing  to  cause  a  pound 
or  hammer  blow,  therefore.  I  believe,  no  necessity  for  a  flexible 
roadbed;  I  consider  a  perfectly  rigid  roadbed  by  far  the  best. 
Especially  is  this  true  on  paved  streets,  for  every  movement  of  the 
rail  is  imparted  to  the  pavement  and  tends  to  raise  it  off  its  bed, 
It  is  impossible  to  maintain  asphalt  in  even  a  safe  condition  unless 
the  track  is  as  nearly  rigid  as  possible  and  the  repairs  to  any  first- 
class  pavement  alongside  of  a  flexible  track  will  exceed  the  extra 
expense  of  rail  renewals,  if  there  is  any  such  extra  expense,  which 
I  doubt. 

In  Manhattan  all  electric  tracks  built  since  1808  by  the  Metro- 
politan Street  Railway  Company  are  constructed  on  ■  perfectly 
rigid  foundation.  In  lieu  of  ties,  cast-iron  yokes,  bedded  in  con- 
crete. 5  ft.  between  centers,  are  used,  so  that  with  a  o-in.  107-lb. 
rail,  and  twelve-hole  16-in.  joint  plates  there  is  but  little  or  no 
give  to  the  structure  even  with  the  heaviest  cars.  This  same  result 
can  be  obtained  on  the  ordinary  trolley  roads  by  laying  a  good 
concrete  foundation  under  and  around  the  ties  or  laying  the  rails 
on  a  concrete  beam  of  sufficient  cross-section.  To  be  sure,  at 
crossings,  switches  and  frogs  there  is  always  a  pound,  and  con- 
sequently excessive  wear,  but  that  this  is  increased  by  having  a 
solid  foundation  I  doubt. 

On  steam  railroads,  where  the  power  applied  to  the  locomotive 
drivers  is  conveyed  by  reciprocating  parts,  no  matter  how  much 
care  is  used  in  balancing  there  is  always  a  hammer  blow  struck 
with  each  revolution  of  each  driving  wheel.  The  experiment  of 
laying  a  copper  wire  on  the  head  of  a  rail  is  old,  but  it  illustrates 
the  effect  of  these  hammer  blows  perfectly.  With  a  solid  founda- 
tion, therefore,  for  steam  railroads  there  would  not  only  be  ex- 
cessive wear  on  the  track  structure  but  upon  the  locomotives  as 
well,  so  that  a  flexible  track  is  desirable;  I  believe  for  this  1 
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joint  plates  should  not  be  too  long  and  >hould  be  supported  and 
titled  as  well  as  possible  to  the  rail,  so  as  to  prevent  any  lateral 
motion,  and  to  prevent  the  drop  of  the  drop  rail.  Track  for  steam 
railroad  has  been  laid  experimentally  on  concrete  foundation,  but 
did  not  prove  a  success,  ior  the  concrete  was  not  sufficiently 
i!;i>lir  10  withstand  the  pounding  of  locomotive.-., 

The  joint  ha-  always  been  the  weakest  part  of  any  track,  whether 
<m  a  Ream  or  electric  road,  the  36-in,  twelve-hole  joint  so  gen- 
erally used  on  9-in.  girder  rails  for  electric  railways  is  strong 
enough  and  should  never  break,  yet  it  will  not  hold  up  the  rails 
during  their  life.  The  theory  of  supporting  the  rail  at  the  base  as 
well  as  the  head  by  the  'oint  plate  is.  like  man\  others,  better  »han 
the  practice  owing  to  the  variation,  flight  as  it  may  be,  in  the 
height  of  adjacent  rail*  Welding,  whether  cast  iron  or  electric, 
make's  as  nearly  a  perfect  joint  as  can  be  had.  but  it  is  not  suitable 
tor  rails  expo. id  to  great  changes  of  temperature,  and  even  011 
rails  buried  by  pawnunt  it  has  its  drawback.  The  necessary 
heating  of  the  rail-ends  makes  them  brittle,  so  that  either  rail-  or 
joints  will  break  in  cold  weather  or  track  will  get  out  of  either 
line  or  surface,  and  is  likely  to  play  havoc  with  intersecting  lines. 
Could  ends  of  rails  be  machined  and  joint  plates  of  almost  any  ol 
the  existing  types  be  machined  to  fit  them,  a  perfect  joint  could 
perhaps  Ik-  obtained  and  joints  would  hold  up  during  ihe  liic  of  the 
rails,  thus  lessening  maiciially  the  worry  and  labors  of  all  track 
masters. 


Christensen  Air  Compressors  for  Shop  Work 

As  stated  in  a  recent  issue.  N.  A.  Christci'scii.  who  has  been 
superintendent  of  the  Christciiseii  Ki.giiiecring  Company,  nl  Mil 
waukee,  since  its  organisation,  has  personally  undertaken  the 
manufacture  and  »alc  of  Christensen  air  compressors  for  mis 
cellaneous  work.  This  will  not  interrupt  in  any  way  Mr.  Chris- 
trnscn's  connection  with  the  Chri*tcnsen  Eni-inccrtng  Company, 
with  whom  he  is  <till  engaged  as  consulting  engineer,  and  with 
Ins  other  interests  remain  undisturbed.  The  air  compressors  fur- 
nished by  Mr.  Christensen  will  be  manufactured  by  the  Christen- 
sen Engineering  Company  under  his  own  designs,  specifications 
and  inspection,  insuring  the  sane  excellency  in  design,  detail  and 
workmanship  which  tin-  products  of  this  company  have  always 
possessed  The  new  arrangement,  however,  leaves  him  free  in- 
dividually to  extend  the  introduction  oi  his  system  of  air  com- 
pressors in  a  rapidly  extending  field.  There  are  now  in  use  over 
7000  of  these  compressors,  of  all  sizes  and  capacities,  constructed 
under  Ins  patents  and  used  for  various  purposes,  such  as  sand 
blasts  for  cleaning  rails,  air  blasts  for  cleaning  cars,  motors,  gen- 
erators, etc. 

Mr.  Christcnscn's  engineering  and  sales  offices  are  located  in 
the  Herman  Building,  corner  of  Wisconsin  Street  and  Broadwav. 
Milwaukee 


published  Aug  at,  1902.  Properly  to  understand  the  tables,  it 
should  be  stated  that  the  classification  of  railways  and  tramways 
by  the  French  Government  differs  considerably  from  thai  fol- 
lowed in  this  country.  A  distinction  is  made  in  France  between 
main  trunk  steam  railroads  and  those  which  arc  not  part  of  the 
main  trunk  systems.  The  latter  arc  called  "lines  of  local  inter- 
est" or  "light  railways,"  and  all  of  the  roads  given  in  Table  I., 
with  the  exception  of  the  mountain  railways,  are  operated  by 
steam. 

Under  the  heading  of  "Tramways,"  the  French  classification 
includes  a  number  of  short  intcrurban  lines,  which  carry  freight 
Most,  if  not  all  of  these  roads,  which  are  referred  to  in  the  first 
three  lines  of  Table  II.,  are  operated  by  steam.  Tramways  for 
j  assenger  business  only— that  is,  city  and  suburban  lines — are 
given  in  the  two  final  sub-divisions  in  the  tramway  table.  The 
totals  given  under  the  heading  "number"  apply  to 
companies,  and  not  to  roads 


A  brief  character  sketch  of  Alfred  Beit,  a  member  of  the  firm 
oi  Wcrnhcr,  Beit  &  Co.,  of  London,  Eng .  who,  besides  their  other 
interests,  control  street  railways  iu  South  Africa.  Mexico,  Chili 
and  1'ortugal,  appears  in  "Everybody's  Magazine"  for  October 
Mr.  Beit  is  only  about  forty-five  years  old,  and  a  bachelor.  Peo- 
ple say  he  is  worth  $375,000,000  He  came  of  a  Hebrew  family  in 
Hamburg,  went  to  college  and  served  an  apprenticeship  in  a 
Hamburg  bank  After  his  apprenticeship  he  went  to  Kimbcrh 
and  rapidly  built  up  a  fortune  in  the  diamond  fields,  From  the- 
rmic that  Cecil  Rhodes  consummated  his  great  consolidation  01 
the  Kimberly  diamond  mines  in  iSk).  he  and  Beit  were  in  close 
business  association.  Mr.  Beit  is  very  small  in  stature,  and  when 
lie  was  seen,  as  it  often  happened,  in  company  with  Mr.  Rhodes, 
the  contrast  was  almost  ludicrous.  He  is  as  thorough  and  precise 
as  Mr.  Rhodes  was  general  and  heedless  oi  details.  He  is  very 
blonde,  with  prominent  eyes  of  steel  blue,  and  is  almost  dandyish 
in  his  dress.  The  actual  figures  of  Mr.  Beit's  wealth  are  prob- 
ably known  to  no  man;  but  it  is  certain  that  he  is  one  of  (he 
richest  men  in  the  world,  and  almost  the  only  man  to  whom  the 
Rothschilds  are  willing  to  play  second  fiddle,  as  in  the  great  Dc 
Beers  Company,  where  his  holdings  much  exceed  their  own. 
Those  who  do  come  to  know  him  find  him  personally  a  very 
sunny-tempered  man.  well  read,  well  traveled,  well  groomed,  by 
no  means  the  typical  millionaire  of  fiction  or  the  stage. 


Tramways  in  France 

The  accompanying  two  tables  give  statistics  for  the  year  end- 
ing Dec-  31.  I9°i.  of  the  light  railways  and  tramway?  in  France, 
and  arc  taken  from  the  official  list  oi  tin  French  Government 


The  recent  wreck  on  the  I-ake  Shore  Electric  Railway  at  the 
crossing  of  the  Nickel  Plate  steam  road  is  said  to  have  been  one 
of  the  most  expensive  in  the  history  of  electric  operation,  and,  if 
the  electric  company  is  obliged  to  pay  for  the  damages,  it  will 
nuke  a  sorry  hole  in  the  earnings  of  the  company.  Brakes  on 
the  electric  car  failed  to  work  and  it  plunged  into  a  freight  train, 
demolishing  eight  Armour  refrigerator  cars,  said  to  be  worth 
$10,000  each.  The  cars  were  loaded  with  hams  and  bacon  for  ex- 
port shipment,  and  the  total  loss  is  said  to  aggregate  $200,000. 
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Convertible  Interurban  Can 


The  accompanying  engraving  shows  one  of  tour  convertible 
ears  fnr  interarban  service  recently  built  for  the  Manitowoc  & 
Northern  Traction  Company,  by  the  St.  Louis  Car  Company. 


the  use  o[  a  trap  can  be  enumerated  briefly  as  follows:  A  pump 
will  not  lift  water  at  a  temperature  exceeding  212  degs..  a  return 
trap  will.  A  pump  consumes  a  considerable  amount  of  steam 
For  example,  an  ordinary  duplex  boiler-feed  pump  requires  front 
i)0  lbs.  to  120  lbs.  of  steam  per  horse-power  hour.   A  common  slid"' 


CAR  FOR  MANITOWOC  &  NORTHERN  TRACTION  COMPANY 


The  cars  have  a  steel  channel  bottom  frame  work,  and  a** 
mounted  on  St.  I.ouis  Car  Company'*  No.  2,t  truck.  The  car 
bodies  are  34  ft  .  and  the  length  of  the  cars  over  all  is  AS  U< 
I  In-  roof  is  of  the  steam  coach  pattern.  The  interior  finish  hi 
mahogany  throughout,  and  the  tars  are  tilled  with  the  Si.  l.oui> 
Car  Company's  latest  style  of  walkover  seats.  The  cars  are  it  Ho 
equipped  with  the  St.  I.ouis  Car  Company's  arc  headlight  and 
interior  arc  lamps. 

These  cars  arc  also  provided  with  smoking  compartments  in  the 
rear  end.  and  are  in  great  favor  for  trolley  parties  They  arc  Ut- 
tered "Manitowoc  &  Two  Rivers  Railway." 

 »♦♦ 


The  Morehead  Return  Trap 


The  Morehead  return  trap,  which  has  given  good  results  in  a 
number  of  electric  railway  plants,  is  constructed  oi  steel,  the 
heads  and  longitudinal  seams  being  closely  riveted 
and  calked,  to  withstand  any  pressure  carried  on 
■  lie  boiler  without  breaking,  which  is  impossible  with 
cast-iron  traps.  It  is  the  embodiment  of  simplicity, 
there  being  no  rubber  joints  to  blow  out  or  leak,  ami 
and  only  one  valve,  which  is  on  the  outside.  All 
working  parts  are  on  the  outside,  in  plain  *'ghi  ami 
easily  accessible.  There  is  no  ball  or  globe  float  in 
side  the  receiver  to  collapse,  leak,  rust  or  stick. 

This  trap  is  usually  located  6  ft  or  more  above  tin 
water  line  of  boiler.  The  water  from  the  condensing 
surfaces  is  forced  by  the  pressure  <■[  steam  from  be- 
hind, through  a  pipe  leading  to  the  trap,  with  .1 
swing  check  valve  close  to  the  latter.  As  soon  a> 
>uflicicnt  water  has  entered  the  receiver  to  overcome 
the  weight  on  the  arm,  the  receiver  tilt*  down,  allow- 
ing the  water  to  pass  through  the  discharge  pipe,  at 
the  same  time  opening  the  steam  valve,  which  hat  .1 
pipe  connected  with  the  dome  of  the  boiler.  \i  loot) 
as  the  receiver  is  empty  it  tilts  back,  as  before,  and 
again  refills.  The  trap  is  prompt  in  opening  and 
closing,  its  action  being  due  entirely  to  gravity,  ami 
when  once  set  up  it  requires  no  further  attention. 
It  takes  water  from  the  condensing  surfaces,  whether 
they  are  above  Or  below  (he  water  level  in  the  boiler. 
It  also  supplies  all  the  water  needed  in  the  boiler 
from  the  main  water  pipe,  providing  there  is  enough 
pressure  on  the  main  to  lift  the  water  to  the  trap, 
thus  performing  the  duties  of  a  pump  or  an  injector. 
It  operates  equally  well  with  high  or  low  pressure  coils,  or  coils 
using  exhaust  steam,  allowing  no  condensation  to  collect  In 
them. 

Where  a  return  trap  is  not  employed  the  usual  way  of  handling 
condensation  is  by  means  of  a  pump    The  advantage*  in  favor  ol 


valve  engine  seldom  consume*  lc*>  than  40  lbs  per  horse-power. 
Hie  Morehead  return  trap  Con*ttttlrs  left*  than  to  lbs.  per  horse- 
power The  pressure  is  admitted  to  the  surface  of  the  water  and 
M  automatically  shut  off  before  the  tank  is  empty.  The  steam  used 
1-  only  such  as  is  condensed  by  the  latent  heat  passing  [rom  it  into 
the  water  in  the  tank,  which  is  all  put  back  into  the  boiler. 

The  Morehead  return  trap  require*  practically  no  attention: 
needs  no  lubrication:  will  not  race  or  run  away;  never  sticks;  is 
noiseless;  requires  little  room  and  no  foundation.  The  trap  is 
manufactured  by  the  American  Blower  Company,  of  Detroit, 
Mich.  ^ 

The  Montgomery  (Ala  I  Traction  Company  is  laying  its  track 
on  Dexter  Avenue,  the  principal  street  of  this  city.  The  line  is 
practically  completed  to  Pickett  Springs.  4  miles  north  of  Mont- 
gomery. This  company  has  five  new  first-class  cars,  and  will  start 
running  regularly  wilhin  ten  days.    \Y.  H  Kagland  is  the  prcsi- 


RtTURN  TRAP 

dent,  and  John  G.  White  &  Co..  of  New  York,  are  the  con- 
tractors. The  company  is  having  difficulty  in  crossing  the  tracks 
o(  the  Montgomery  Street  Railway;  but  it  is  presumed  that  all 
mailers  of  difference  between  the  two  railways  will  be  satislac- 
torily  settled  within  a  few  days 
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Johnson's  Trolley  Retractor 

This  device  is  intended  to  furnish  protection  to  the  overhead 
construction,  trolley  poles  and  wheels  by  instantly  retracting  the 
trolley  aliout  15  ins.  below  the  wire  whenever  it  gets  off  the  line. 
It  has  operated  successfully  through  severe  storms  and  to  degs. 
below  zero  without  being  out  of  service  a  minute. 

It  is  made  entirely  of  steel,  is  simple  of  construction,  and  every 
adjustment  can  be  made  from  the  outside  of  the  car. 

Fig.  1  shows  the  retractor  in  position  on  the  dash  of  a  car, 
connection  being  made  wich  the  regular  trolley  rope  by  means  of 
the  clamp  I,  Fig.  2,  the  latter  cut  showing  the  position  when  the 
trolley  is  retracted. 

The  machine  consists  of  rotatable  casing,  mounted  in  a  suitable 
frame  and  containing  a  tension  reel  provided  with  .in  automatic 
adjustable  locking  device  and  a  retractor  arm  of  suitable  length, 
receiving  the  power  of  the  springs  E  through  the  medium  of  the 
arm  F  and  yoke  G.  In  Fig.  1  there  is  a  maximum  ol  spring  power 
and  a  minimum  of  leverage  In  Fig.  2  the  order  is  reversed,  the 
minimum  of  spring  power  and  maximum  of  leverage  at  H.  which 
in  this  machine  gives  75  per  cent  more  power  in  the  last  position. 
As  the  retractor  springs  can  be  wound  up  by  the  ratchets  D  to 
agree  with  the  trolley-pole  tension,  the  vicious  action  of  unncccs- 


ward  pull  of  an  inch  or  two  is  given  on  the  trolley,  the  locking 
device  is  thrown  out  of  gear  and  the  trolley  can  be  manipulated 
with  the  utmost  freedom.  After  the  trolley  is  replaced  on  the 
wire  the  arm  is  raised  to  an  upright  position,  and  the  locking 
device  set  in  action,  the  small  lever  being  locked  so  that  it 
cannot  be  tampered  with.  Fig.  3  illustrates  the  locking  device, 
which  permits  the  conductor  to  manipulate  the  trolley  with  free- 
dom. 


FIG.  I. — RETRACTOR  READY  FOR  SERVICE 


sa/y  power  on  tin-  start  is  obviated  in  case  the  harp  should  be 
pressed  against  the  wire. 

The  spring  power  at  K  is  divided,  and  should  one  of  the  springs 
break  it  still  Iravcs  energy  enough  in  the  remaining  one  to  get 
the  trolley  out  of  danger.  It  is  claimed  that  the  breaking  of  both 
springs  would  merely  change  the  machine  into  a  trolley  catcher, 
and  that  a  broken  spring  can  be  replaced  in  three  minutes  with- 
out removing  the  device  irom  the  ear. 

The  action  may  be  brcifly  described  as  follows:  When  the  car 
is  running  and  the  trolley  is  on  the  wire  the  tension-reel  accom- 
modates the  variations;  in  heights  of  line,  hut  when  the  trolley 
jumps  from  the  wire,  a  sudden  upward  movement  of  .1  ins.  or  4 
ins.  locks  the  reel  and  raises  the  latch  C.  The  arm  then  swings 
down  like  a  movement  ol  llie  human  arm,  and  carries  the  tiolley 
with  it.  the  reel  remaining  securely  locked  while  in  that  position. 
But  when  a  small  lever,  which  is  raised  to  an  upright  position  be- 
hind the  button  B.  so  that  it  can  be  readily  found  in  the  dark, 
is  moved  10  the  left  about  three-fourths  of  an  inch,  and  a  down- 


Plans  of  the  American  Car  Company 

The  purchase  of  the  plant  of  the  American  Car  Company,  of  St. 
Louis,  by  the  J.  G.  Brill  Company, of  Philadelphia,  was  reported  in 
September  in  the  Street  Railway  Journal.  The  reorganization 
recently  effected  included  the  election  of  an  official  board,  com- 
posed as  follows:  President.  John  A.  Brill;  vice-president, 
Samuel  M.  Curwen;  secretary  and  treasurer.  James  Rawle 

It  is  the  purpose  of  the  new  company  to  build  the  cars  and  trucks 
of  the  Philadelphia  house.   The  companies  will  work  conjointly. 

the  St.  Louis  concern 
taking  care  of  the  West- 
ern and  Mexican  busi- 
ness, which  of  late  has  50 
far  exceeded  even  the 
large  capacity  of  the 
Philadelphia  plant  that 
some  such  move  as  this 
was  imperative.  The  Brill 
Company  is  particularly 
fortunate  at  this  juncture 
to  secure  the  affiliation  of 
a  plant  so  admirably  situ- 
ated and  well  equipped. 
The  heavy  special  ma- 
chinery for  the  manufac- 
ture of  the  solid  forged 
truck  frames  has  been  in- 
creased in  the  Philadel- 
phia shops  to  provide  for 
the  extension  of  busi- 
ness, and  for  the  present 
all  the  truck  frames  will 
lie  made  there.  Tile  diffi- 
culties attending  the  pro- 
cess necessitates  a  force 
of  men  of  long  experi- 
ence in  handling  these 
large  and  intricate  forg- 
ing*. 

The  high  quality  of 
material  and  workman- 
ship and  the  minute  at- 
tention to  every  detail  of 
manufacture  which  has 
always  characterized  the 
product  of  the  Brill  Com- 
pany will  be  duplicated 
in  the  output  of  the 
American  Car  Company 
by  the  adoption  of  the 
same  methods  of  employ- 
ment of  expert  workmen, 
supervision  by  foremen 
of  long  experience  tr> 
special  lines,  and  by  the 
intimate  association  in  all 
matters  on  the  part  of  the 
officials,  themselves  inventors  and  practically  versed  in  everything 
connected  with  car  and  truck  building.  The  American  Car  Com- 
pany has  commenced  under  the  most  favorable  circumstances, 
and  will  undoubtedly  be  successful  and  prove  a  valuable  extension 
of  the  parent  concern. 




FIG.  7. — TROLLEY  RETRACTED 


Electric  Railway  In  Corea 


The  electric  railway  in  Corea,  which  was  partly  wrecked  in  1898. 
owing  to  the  superstition  of  the  inhabitants,  has  been  re-equipped 
by  Messrs.  Collbran  &  Bostwick.  the  owners,  and  a  power  station 
ior  the  supply  of  current  for  the  line  as  well  as  for  lighting  pur- 
|msc«.  has  been  installed.  The  station  is  equipped  with  Babcock  & 
Wilcox  boilers,  and  engines  made  by  the  Ball  ft  Wood  Company, 
of  Frie.  The  road  is  about  g  miles  in  length,  with  a  }-(t.  6-in. 
gage. 
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The  development  of  intcrurban  and  suburban  traffic  in  conjunc- 
tion with  street  railways  ior  city  service,  taken  together  with  other 
modern  conditions  which  make  it  necessary  lor  city  lines  to  issue 
transfers,  tickets,  etc  ,  calls  ior  a  larger  classification  of  collections 
from  passengers  carried  than  is  now  generally  the  practice.  The 
Ohmcr  Karc  Register  Company,  of  Dayton,  Ohio,  has  recently 
perfected  its  new  No.  3  machine,  which  is  intended  to  meet  tlusc 
requirements. 

With  this  register  no  trip  cards  are  necessary,  and  no  receipts 
of  any  kind  are  punched  or  passed  from  one  conductor  to  another, 
When  not  in  service  the  register  is  aluavs  locked,  and  it  cannot 
he  operated  until  the  individual  key  of  one  conductor  is  inserted 
in  the  register.  After  inserting  the  key  the  printing  device  is  un- 
locked, and  with  tin-  first  printed  statement  taken,  winch  will  in- 
clude the  conductor's  number,  the  register  can  then  be  operated 
The  conductor's  individual  key  must  remain  in  the  register  as 
long  as  he  has  the  car.  and  his  number  will  be  printed  with  the 
statement  taken  every  halt  trip  At  the  finish  ol  his  run  he  re- 
moves the  key,  and  by  mi  doing  locks  the  register  The  key  can- 
not be  removed  until  the  registration  is  complete  and  the  mech- 
anism returns  ready  ior  the  registration  <ii  another  fare.  The 
succeeding  conductor  follows  the  same  operation. 

For  ease  and  understanding  oi"  the  operation  of  the  register  a 
duplicate  of  the  record  given  by  this  machine  is  shown  in  Fig. 
in  which  fares  are  recorded  as  indicated  by  the  headings  at  the  top 
oi  the  respective  columns.  From  this  it  is  very  easy  to  determine 
the  total  collections  in  detail  for  each  conductor,  thus,  conductor 
J4  is  shown  to  have  collected  175  5-cent  fares.  58  .veent  fares  and 
.17  J-cent  fares,  making  a  total  oi  $14.19,  in  addition  to  t02  tickets. 
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RECORD  GIVEN  BY  REGISTER 

7J  transfers  and  7  pass.  s.  Conductor  No,  to  has  collected  105  5- 
cent  fares.  32  .?-cent  fares,  and  a  10-cent  fares,  making  a  total  of 
$8  41  in  addition  to  50  tickets.  46  transfers  and  5  passes, 

The  printed  figures  at  the  bottom  are  simply  duplicates  of  the 
first  and  last  impressions  shown  on  the  record,  and  it  may  be 
optional  with  the  management  to  have  two  or  more  copies  for 
distribution.  It  will  be  observed  that  the  first  statement  was 
taken  by  the  inspector  March  4.  A  duplicate  of  this  statement 
must  be  taken  by  the  conductor  entering  the  car  on  his  first  trip. 
In  this  case  conductor  No.  .14  took  the  car  at  trip  No.  1  and  left 
it  at  beginning  of  trip  No.  4.  Conductor  No  19  succeeded  No. 
34  at  trip  No.  4  and  finished  at  the  beginning  of  trip  No.  ft,  Con- 
ductor No.  25  succeeded  No.  19  and  finished  at  trip  No.  9.  when 
the  car  was  run  into  the  barn  and  inspector  No.  2  took  the  last 
statement. 

The  Ohrner  register  is  considered  by  some  to  be  designed  par- 
ticularly for  intcrurban  roads,  but  is  claimed  by  the  manufacturers 
to  be  equally  well  adapted  (or  large  city  lines.  With  one  copy  of 
the  register  record  sent  to  the  general  office  the  woik  of  each  con- 
ductor can  be  computed  and  entered  without  waiting  for  the  report 
of  the  local  cashier  or  receiver.  It  gives  the  company  a  complete 
statement  of  all  transactions  on  each  car  and  makes  a  most  posi- 
tive check  over  cashier  as  well  as  conductor,  As  the  register 
contains  duplicate  report!  of  the  day's  receipts,  and  as  the  cashier 
has  only  one,  the  other  report  can  be  referred  to  by  the  managing 


office  to  ascertain  ii  the  cashier  is  faithful  in  his  duty.  With  this 
system  the  cashier  can  be  eliminated,  the  conductor  making  re- 
ports directly  to  the  company  by  depositing  his  collections  in  a 
safe  at  the  local  station  provided  (or  the  purpose.  The  register 
will  keep  a  complete  record  of  all  the  fares  in  the  1 
in  which  they  have  been  received  from  passengers. 


A  Large  Electric  Truck  for  Italy 

What  are  said  to  be  the  largest  and  most  powerful  trucks  ever 
built  for  electric  service  are  those  of  an  order  recently  1 
by  the  J.  G  Brill  Company,  of  Philadelphia,  ior  the 
Thomson-Houston  Electric  Company,  of  Paris,  for  use  on  the 
Milan-Gallarte  Third-Kail  Klectric  Railway,  Italy.  These  trucks 
are  considerably  larger  than  the  standard  four-wheel  steam  rail- 
road trucks,  and  because  of  their  solid  forged  (rames  and  the 
strength  and  disposition  of  the  springs,  have  a  carrying  capacity 
e«|iial  to  the  large  six-wheelers  used  under  the  heaviest  steam 


HEAVY  ELECTRIC  TRUCK  FOR  MILAN 

roacfie*.  ft  it  interesting  to  note  that  enormous  strength  is  ob- 
tained without  bulk    The  type  is  the  Brill  No.  27 -E. 

1  lit  .t.r.:.. -  a:  1-  :  </2  in  long,  ind  in  d imposed  of  toh*d 
forged  snlcs— that  is.  the  side-bar,  yokes  and  extensions  are  a 
single  solid  forging,  angle-iron  transoms,  end  pieces  and  tie-bars. 
The  transoms,  besides  having  ends  bent  at  right  angles,  each 
secured  with  two  bolts  to  the  side-bars,  arc  further  strengthened 
by  brackets  bolted  to  the  side-bats  with  and  to  the  insides  oi  the 
transoms  The  end  pieces  are  bent  around  the  side-bar  extensions 
and  bolted  thereto  The  side-bars  are  i>i  ins.  thick  and  7  ins, 
wide  at  the  center,  tapering  to  6  ins.  at  the  yokes  The  pedestals 
are  4  ins.  thick  and  the  extensions  ins. 

Tin-  system  of  equalization  combines  a  swing  bolster  and  a 
cushioned  connection  with  the  frame  by  means  of  spring-link 
suspended  equalizing  bars.  These  spring  links  are  supported  by 
the  frame  at  points  near  the  yokes,  relieving  the  strain  upon  the 
frame  and  giving  a  wide  suspension  to  the  centrally  borne  load, 
theoretically  and  practically  the  correct  method  of  equalization. 
Not  only  is  the  load  distributed  equally  upon  each  wheel,  but  a 
leverage  is  obtained  in  favor  of  the  frame  against  the  wheels  and 
brakes,  preventing  tilling  or  kicking  up.  no  matter  how  violently 
the  brakes  are  set  An.lther  advantage  of  the  cushioned  side 
swing  is  the  softness  of  contact  of  the  wheel  flanges  with  the  rail 
heads.  The  equalizing  bars  are  2'  .  ins  thick  and  $'/,  ins.  wide 
at  the  center  FZqualizer  and  box  springs  arc  heavy  double  coil, 
.iih!  triple  elliptic  springs  carry  the  bolster. 

Outside  brakes  are  connected  with  the  upright  levers  by  brake- 
rods  placed  outside  the  wheel  treads,  allowing  the  entire  width 
between  the  wheels  for  the  motors  F.xtra  large  journal  boxes 
have  a  strong  lip  foi  the  bar  holding  the  third-rail  contact  ap- 
paratus The  total  weight  without  wheels  and  axles  is  7400  lbs.; 
wheel  base.  7  ft.;  gage,  4  ft.  5*6  ins.  between  flanges:  diameter  of 
wheels.  41  ins.;  length  of  axles.  7  ft.  3  13-16  ins.;  journals,  x 
9  1-16.  G-E  55-H,  160-hp  motors  will  be  used,  and  the  maximum 
speed  will  be  about  62  miles  per  hour.  Weight  of  empty  car 
bodies  44.000  lbs, 



The  practice  of  operating  funeral  cars  has  become  quite  com- 
mon, both  on  steam  and  electric  roads,  and  especially  in  the 
larger  cities,  where  it  is  inconvenient  and  expensive  to  use  car- 
riages. It  remained  for  an  enterprising  electric  railway  manager, 
however,  to  suggest  that  the  trolley  roads  should  go  a  step  farther 
and  lay  out  a  burial  ground  or  graveyard,  thus  ensuring  a  source 
of  revenue  to  the  company  and  affording  the  people  an  oppor- 
tunity of  visiting  the  last  resting  place  of  their  dead  friends  and 
relatives  as  well  as  an  inexpensive  and  convenient  method  of 
attending  the  funeral  Daily  newspaper  paragraphers,  no  doubt, 
will  find  this  a  very  attractive  subject,  but  when  they  have  ex- 
hausted it  others  will  doubtless  recogniie  in  it  a  very  sensible 
movement.  Many  oi  the  discomforts  that  attend  the  burial  of  the 
dead  will  be  eliminated  by  the  adoption  oi  this  plan 


Digitized  by  Google 


772 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.    No.  18. 


Pure  Copper  Trolley  Wheel 

The  accompanying  illustration  shows  the  1002  model  oi  the 
6  in  pure  copper  trolley  wheel  manufactured  by  the  Process 
Copper  &  Brass  Company,  of  Boston,  of  which  T.  Raymond 
Pierce  is  sales  agent.  This  wheel  can  be  used  in  connection  with 
all  types  of  overhead  wirrs.  but  is  designed  especially  lor  high 
speed  roads,  and  it  is  stated  will  take  all  frogs  and  switches  and 
du  the  work  accomplished  l>y  a  4^-in.  wheel  with  less  than  half 
the  wear. 

This  wheel,  as  well  as  the  Process  Copper  &  Brass  Vi-u:. 
wheel,  is  made  by  a  special  process,  which  toughens  the  copper. 


PURE  COPPER  TROLLEY  WHEEL 

and  tht-  company  guarantee*  thai  it  will  otitucar  by  jo  pet  cent 
t lie  ordinary  composition  ttlieel.  while  the  coat  is  only  *■>  per  cent 
more.  The  wheel  i*  of  a  special  design,  such  as  has  been  iuund 
to  be  most  desirable,  and  is  in  use  on  about  filty  nttt  throughout 
thr  countrv 

♦♦♦ 

Ball-Bearing  Trolley  Base 

The  accompanying  illustration  shows  a  new  type  of  trolley  bast, 
designed  to  give  the  maximum  amount  of  horizontal  flexibility 
so  as  to  enable  the  trolley  wheel  to  follow  easily  any  variations 
in  the  alignment  of  the  trolley  wire.  As  will  be  seen,  this  is  ac- 
complished by  the  use  of  ball  bearings,  and  it  is  claimed  that  the 
fric(tOr)  on  the  pole  and  on  the  trolley  wire  arc  much  reduced, 
that  the  strain  on  each  is  greatly  relieved,  especially  at  the  curves, 
and  hence  the  principal  cause  of  the  trolley  wherl  leaving  the 
wire  is  eliminated. 

The  base  is  made  of  cast  strcl,  and  the  two  sets  of  groove*  in  the 


BALL-BKARIMO  TROLLEY  BASE 


base  are  case  hardened.  The  arrangement  of  the  base  is  compact, 
so  that  there  is  no  increase  in  height  in  the  base  illustrated  over 
the  standard  trolley  base.  The  weight  of  the  base  is  in  the  neigh 
borhood  of  75  lbs.  The  base  was  exhibited  at  the  Detroit  con- 
vention by  the  Detroit  Trolley  &  Manufacturing  Company,  which 
is  manufacturing  the  device.  The  Eastern  selling  agency  for  the 
base  has  been  secured  by  the  General  Supply  Company,  of  40 
John  Street.  New  York. 

♦  ♦♦ 

A  Quick  Repair  Job 

The  Massachusetts  Chemical  Company  recently  received  the 
billowing  story  of  rapid  repair  work  from  a  young  factory  elec- 
trician located  in  Western  New  York. 

The  proposition  was  a  60-hp  500-1.  oil  direct  current  motor. 


which  had  given  a  good  deal  of  trouble,  as  it  bad  been  insulated 
with  supreme  indifference  to  common  sense.  The  armature  coils 
had  been  dipped  once  in  shellac,  baked,  dipped  in  linseed  oil  var- 
nish, baked  again,  assembled  and  painted  with  some  black  varnish. 
The  fields  had  been  dipped  in  black  paint,  baked,  taped  with 
strips  of  duck,  shellacked  and  finally  painted  black. 

The  persistent  leakages  in  the  armature  had  been  taken  care  of 
by  frequently  heating  it  with  the  current  and  then  dipping  it  in 
armalac.  On  several  occasions  short  circuits,  which  had  been 
caused  by  chafing  of  the  crossed  windings,  had  been  temporarily 
stopped  by  lifting  the  wire  slightly  and  jamming  in  a  bit  of  cotton 
waste  which  had  just  been  saturated  with  armalac.  In  the  present 
instance,  under  the  expansion  of  a  heavy  overload  one  of  the  bind- 
ing bands  burst,  and  before  the  machine  could  be  stopped  the 
armature  and  four  fields  were  badly  smashed.  Export  orders  were 
behind,  transatlantic  cables  were  demanding  immediate  deliveries, 
and  the  cessation  of  work  by  that  machine  meant  idleness  for 
$75,000  capital  and  fifty  operatives. 

The  smash  occurred  at  2  p.  m.,  and  by  a  hasty  consultation  the 
factory  committee  decided  that  as  the  sending  of  the  repair  job 
t>>  a  repair  shop  would  entail  a  delay  of  at  least  a  week,  at  an  ex- 
pense of  $200  and  a  net  loss  of  at  least  $1,000.  it  would  take  a 
chance  and  try  to  patch  up  the  machine  as  it  stood  Armature 
and  fields  were  quickly  removed,  two  men  detailed  on  each  piece, 
and  the  work  of  stripping  the  fields  begun.  The  armature  ab- 
lation* were  mended  by  prying  out  the  coils  and  covering  the 
denuded  wires  with  the  very  thinnest  of  armalac  tape,  cut  on  the 
bias.  It  was  "puttering"  work,  but  at  1  o'clock  the  next  morn 
nig  all  the  breaks  were  covered  and  tested  out  O.  K.  with  the  cur- 
rent. The  armature  was  then  set  back  on  its  bearings  and  the  new 
bands  put  in  place,  turning  the  armature  by  hand. 

A  pail  <>i  water  resistance  had  been  got  ready  long  before,  anil 
the  current  was  admitted  into  the  armature  until  it  was  hot.  Thr 
armature  was  then  put  on  wooden  horses  and  turned  over  slowly 
with  one-third  of  its  diameter  in  a  soap-box  (made  temporarily 
light  with  shellac  and  sand)  and  full  of  armalac.  The  old  windings 
soaked  up  the  insulating  material,  and  the  operation  was  con- 
tinued until  the  armature  was  nearly  cool.  The  soap-box  was  then 
taken  away  and  the  slow  turning  was  continued,  to  make  the  com- 
pound dry  in  an  evenly  distributed  state,  until  the  fields  had  been 
put  in  position. 

The  work  on  the  fields  had  been  of  an  especially  exasperating 
character  They  were  of  small  wire,  and  at  least  a  dozen  wires  on 
each  field  had  been  smashed.  The  work  of  soldering  them  and 
putting  each  one  into  a  little  trough  of  fine  armalac  tape  was  a 
long  one.  They  were  then  heated  with  the  current  and  sent  into 
the  dipping  tank,  then  wound  with  thin  bias  armalac  tape  painted 
with  armalac.  wound  with  thin  bias  armalac  duck,  1+4  ins.  wide, 
and  again  painted.  Before  morning  the  motor  was  left  running 
under  the  eye  of  the  night  man.  The  motor  is  running  yet, 
though  there  is  a  swelling  on  all  four  fields.  The  rush  orders  arc 
filled,  a  heavy  expense  bill  was  avoided  and  the  motor  will  not  be 
disturbed  until  January,  when  it  will  get  another  baptism  in  the 
soapbox. 

•  ♦• 

A  Take-Up  Device  for  Steam  Engine  Indicators 

The  great  trouble  experienced  when  using  the  detent  on  the 
^eam  engine  indicator  is  that  of  the  slack  given  up  by  the  cord 
between  the  paper  drum  and  reducing  bushing  on  wheel.  This 
slack,  if  not  properly  guided  when  throwing  on  the  detent,  is  liable 
to  grt  foul,  and  a  device  has  been  brought  out  by  James  I..  Robert- 
son &  Sons,  of  New  York,  to  take  up  this  slack. 

Ii  consists  of  a  short  horizontal  arm,  at  one  end  of  which  is  a 
vertical  bearing,  in  which  sets  a  sieel  pillar  on  the  upper  end  of 
which  there  is  a  frame  holding  a  double  set  of  loose  steel  rollers, 
between  these  the  cord  from  paper  drum  passes.  On  the  lower 
rnd  of  vertical  pillar  there  is  a  light  spiral  spring  enclosed.  This 
spring  causes  upper  frame  to  revolve  when  cord  becomes  slack, 
and  is  so  arranged  that  cord  winds  on  frame,  to  be  given  up  again 
when  tension  is  applied.  The  object  of  the  device  is  to  permit 
the  operator  to  take  as  many  cards  as  desired  without  unhooking 
from  the  crosshead  or  stopping  the  engine,  no  matter  what  speed. 
This,  of  course,  pertains  to  indicators  that  are  fitted  with  a  detent 
and  using  a  direct-connected  reducing  motion,  the  latter  being  the 
most  popular  in  modern  engineering  practice. 

Where  an  indicator  is  used  in  connection  with  pendulum,  lazy 
tongs  or  reducing  motion  attached  to  engine  frame,  not  so  much 
trouble  arise*,  and  generally  a  rubber  band  i:  employed  to  take 
care  of  slack  cord,  which  works  fairly  well.  In  this  case  the  take- 
up  device  is  in  the  shape  of  a  regular  guide  pulley  to  connect  di- 
rect to  indicator.  The  guide  pulley  is  removed  and  this  put  in  its 
place,  wound  up,  and  it  is  ready  for  use,  and  immediately  the 
detent  is  engaged  it  picks  up  instantly  what  slack  cord  occurs. 
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London  Letter 

(From  Our  Regular  Correspondent.) 
The  tramway  lystem  oi  the  city  of  Leeds  may  be  taken  at  a  very 
typical  one  of  the  best  conditions  which  exist  in  Great  Britain. 
There  are  over  20.000  acres  within  the  city  boundaries,  and  up  to 
the  present  the  policy  of  the  Corporation  has  been  not  to  go  out- 
side the  various  boundaries.  Gradual  increases  in  the  number  and 
length  of  lines  within  these  boundaries  are  being  carried  forward 
as  fast  as  street  improvements,  which  are  alto  in  active  progress,  will 
jiermit.  At  present  there  arc  now  77  mib  s  of  track,  or  401  >  mile*  of 
street  open  for  public  traffic.  The  Corporation  has  245  cars  in 
stock,  and  from  183  to  230  are  in  operation  as  required. 

Seven  miles  of  track  were  grained  in  the  last  session  of  Parlia- 
ment, and  proposals  for  extensions  oi  routes  and  fur  new  routes 
which,  if  adopted,  will  amount  to  0  mites  additional,  arc  presently 
being  considered  by  the  tramways  committee.  These  additions, 
with  those  already  sanctioned,  will  enable  the  lines  to  come  into 
immediate  contact  at  the  various  boundaries  with  lines  already 
sanctioned  in  other  townships,  such  as  Bradford.  Halifax,  etc.,  a* 
well  as  with  the  line*  of  the  British  Electric  Traction  Company 
from  Dews  bury,  etc. 

Unfortunately,  in  Bradford  and  Hal. fax  the  gage  is  different 
fiom  that  of  Leeds,  which  is  4  ft.  Z'/i  ins.;  consequently  running 
powers  cannot  be  arranged,  but  common  waiting  rooms  and 
timing  cars  to  meet  are  arranged  by  the  various  corporations.  The 
routes  are  arranged  to  pass  from  one  extreme  of  the  city  right 
through  the  center  to  the  other,  so  there  is  very  little  switching  on 
M  other  lines  in  the  center,  and  thus  congestion  is  avoided.  The 
fares  are  graded  on  distance  and  average  about  2  miles  for  id.  At 
present  the  box  system  of  collection  is  in  operation,  but  under  the 
new  management  this  and  other  obsolete,  or  practically  obsolete, 
methods  will  no  doubt  be  dispensed  with  and  more  up-to-date 
practice  adopted. 

The  tramways  department  is  just  on  the  point  of  vacating  the 
old  premises  in  Bow  Lane,  which  have  been  the  location  of  the 
tramways  department  since  taking  over  the  lines  in  1K04.  and  pre- 
viously of  the  company  for  about  twenty  years,  to  very  large  and 
handsome  offices  in  City  Square.  This  change,  which  has  been 
necessitated  by  the  rapid  growth  of  the  departent.  will  no  doubt 
enable  the  staff  to  carry  out  its  duties  better  ar.d  further  the  re- 
organisation of  the  department. 

All  the  current  is  at  present  being  furnished  from  one  power 
station,  which  is  very  centrally  situated  on  the  banks  of  the  River 
Aire.  The  equipment  at  the  power  station  consists  of  two  engines 
from  J.  Fowler  «t  Co  of  1300  hp  each,  three  encines  from  Hick, 
Hargreaves  &  Co.  of  1450  hp  each,  two  generators  from  Green- 
wood &  Batlcy  of  750  kw  each,  three  generates  from  Electric 
Construction  Company  of  850  kw  each,  twelve  boilers  from  Clay- 
ton, Son  &  Co.,  ol  Lancashire  type,  of  400  hp  each,  stokers  by 
Bennis  &  Co ,  two  coal  elevators  by  Graham,  Morion  &  Co.,  a 
switchboard  by  J.  Fowler  &  Co  .  three  boosters  from  Greenwood 
&  Batlcy  of  300  amps.  each,  two  boosters  from  Mather  St  Plait  of 
600  amps.  each,  and  one  turbine  from  Parsons  of  250  kw. 

The  cost  of  power  per  unit  during  the  last  year  was  jSd.  This 
sum  includes  all  the  station  operation  and  maintenance  expenses 
As  showing  the  development  of  faffie,  it  may  be  noted  that  the 
increase  from  March  25  to  Sept  6  is  £20.77.1-3-10  on  a  total  income 
of  £124.682-0-3.  or  equal  to  a  weekly  increase  of  £88.1-19-3 

As  is  now  well  known,  the  whole  system  of  the  Leeds  tramways 
is  under  the  management  of  J.  B  Hamilton,  who  was  appointed 
general  manager  early  in  this  year  and  look  over  the  management 
the  first  of  April.  Mr.  Hamilton  has  already  inaugurated  many 
improvements  in  the  traffic  problem,  and  better  results  in  car  mile 
receipts  are  already  in  clear  evidence,  and  everything  so  far  shows 
that  his  appointment  has  been  a  good  one  for  the  tramway  depart- 
ment. 

The  Harrogate  Corporation  having  decided  to  introduce  tram- 
ways into  the  borough,  the  committee  appointed  to  consider  the 
matter  has  now  drawn  up  a  scheme  a*  to  the  routes.  The  pro- 
posed routes  include  from  Oatlands  Mount,  on  the  south  of  the 
borough,  to  Little  Wonder  and  Bilton,  on  the  north,  and  to  Star- 
beck,  on  the  east.  Electricity  from  the  corporation's  own  works 
will  be  the  motive  power,  and  each  of  the  routes  will  enable  the 
cars  to  run  through  the  center  of  the  town. 

At  a  meeting  of  the  Liverpool  tramway  committee  it  was  stated 
that  the  general  manager  of  the  tramways  (Mr.  Bellamy)  had  de- 
signed and  produced  a  car  with  the  upper  deck  covered  in.  The 
lonf  of  the  cover  was  6  ft  2  ins  from  the  deck,  and  consisted  of  ; 
light  frame,  principally  of  steel  work  and  canvas  at  the  side  and 
the  top.  to  be  moved  easily  in  sections  The  whole  could  be  ad- 
justed in  half  a  minute  ft  has  the  additional  advantage  of  re- 
moving the  trolley  standard  to  the  outside  of  the  cover.   So  far 


from  losing  seating  accommodation,  the  new  car  would  give  some 
ten  additional  scats  for  passengers.  While  abolishing  overcrowd- 
ing outside  and  limiting  it  inside,  the  cars  would  carry  seventy- 
three  passengers.  It  was  proposed  to  apply  the  system  to  thirty 
cars  that  were  now  on  order  and  to  twelve  that  were  approaching 
completion  in  the  works  of  the  committee,  which  would  test  the 
practical  value  of  the  new  arrangement.  No  part  of  the  invention 
was  to  be  patented,  and  it  would  be  available  for  the  whole  tram- 
way world  without  anything  in  the  way  of  royalties. 

Hamp stead  is  well  in  the  throes  of  work  in  connection  with  the 
construction  oi  the  Hampstead  &  Charing  Cross  Electric  Railway. 
The  junction  of  Adelaide  Road  and  Havcrstock  Hill  presents  a 
busy  scene,  and  this  point  will  be  one  of  the  chief  centers  oi  the 
excavating  work.  The  work  at  present  being  done  is  that  author- 
ized under  the  old  acts,  which  will  be  available  for  the  new  scheme. 
For  the  upper  part  of  Hampstead,  where  deeper  levels  and  slight 
deviations  arc  being  sought  for  the  tunnels  and  the  extension  to 
Colder*!  Green,  a  delay  is  necessitated  till  the  new  bills  are  passed 
The  contractors  for  the  work  are  Messrs.  Price  &  Reeves,  who 
Constructed  a  portion  oi  the  Central  London  Railway. 

Satisfactory  progress  has  been  made  since  the  recommencement 
of  operations  upon  the  new  subway  that  is  to  connect  Waterloo 
Station  and  Baker  Street.  At  the  present  time  only  about  one 
and  a  half  miles  of  single  tunnel  remain  to  be  constructed,  so  that 
threc-iourths  of  the  subway  between  the  points  named  are  now 
finished.  Lift  shafts  are  already  completed  at  Waterloo,  Piccadilly 
Circus  and  Baker  Street,  and  a  similar  shaft  at  Oxford  Circus  is 
now  started.  Staircase  shafts  at  Waterloo  and  Oxford  Circus  are 
sunk,  and  the  booking  hall  at  Waterloo  is  covered  in.  ready  for 
internal  finings.  Land  for  alt  the  station  sites  is  in  the  possession 
of  the  company,  with  the  sole  exception  of  that  in  Trafalgar 
Square,  and  as  financial  difficulties  are  now  removed  there  is 
r<  !■  11  f.  -  i,  i|  ing  that  lh<  works  will  he  pushed  to  a  speed)  c  n- 
clusion. 

The  linking  up  of  a  score  of  mining  and  manufacturing  towns 
and  villages  in  South  Lancashire,  by  the  South  Ijincashire  Elec- 
trical Tramways  Company  is  proceeding  apace.  The  entire  sys- 
tem, with  its  various  junctions  and  branches,  will  cover  nearly  80 
miles,  and.  inclusive  of  equipment.. will  entail  an  outlay  of  nearly 
£1,500.000  The  lines  will  run  from  Parr,  near  St.  Helens, 
to  Swmton  and  Eccles,  where  connections  will  be  made  with  the 
Sjlford  Corporation's  system.  Among  other  places  which  will 
he  tapped  by  the  South  Lancashire  Company  are  Ncwton-le-Wil- 
lows,  Haydock,  Lowton,  Leigh,  Ty'dcrsley.  Atherton,  Little  Hull- 
toii.  Astley,  Boothtown,  Worsley  and  Walkden. 

On  the  invitation  of  the  assistant  secretary  of  the  Board  of 
Trade,  representatives  of  corporations  and  companies  operating 
tramways  had  a  meeting  recently  wilh  representatives  of  the 
Board  of  Trade  and  of  the  home  office  at  Whitehall  Gardens. 
Wi  1  mi  icf  Tin  nbject  of  conference  was  th  i  propon  i  Board 
of  Trade  regulations,  especially  with  regard  to  carrying  a  red  light 
on  the  rear  of  all  cars.  Mr.  Young.  Glasgow,  made  the  opening 
statement,  and  was  followed  by  the  representatives  of  Manchester. 
Newcastle.  Liverpool.  Cardiff.  Hull,  Leeds,  etc..  and  also  by  Mr. 
Sellon  for  the  operating  companies.  It  was  pointeil  out  thai  at 
night  electric  tramway  cars  of  the  present  day  present  such  a 
blaze  of  light  that  a  red  rear  light  was  quite  unnecessary,  and,  fur- 
ther, that  on  account  of  the  adoption  on  all  large  systems  of  dis- 
tinctive route  colors,  with  lights  at  night  colored  to  correspond, 
a  regulation  requiring  a  red  light  on  the  rear  of  every  car  would 
be  so  confusing  as  practically  to  do  away  wilh  the  system  of  dis- 
tinguishing route  colors,  which  have  been  found  so  popular  am) 
convenient  wherever  adopted.  Sir  Herbert  Jeykil,  for  the  Board 
of  Trade,  explained  at  the  outset  that  since  the  suggestion  had 
come  from  the  home  office,  and  his  department  had  no  special 
views  on  the  matter,  he  would  allow  M'.  Cunninghame.  as  repre- 
senting the  home  office,  10  deal  with  it.  Mr.  Cunninghame.  after 
hearing  the  various  speakers,  said,  in  effect,  that  his  department 
had  no  desire  whatever  to  fetter  or  harass  electric  tramways,  but 
quite  the  opposite.  Their  idea,  if  it  could  be  carried  out,  was  to 
have  all  road  and  street  vehicles  carrying  a  red  light  on  the  rear. 
He  saw.  however,  from  what  had  been  put  forward  bv  the  deputa- 
tion, that  there  might  be  a  difficulty  in  making  such  a  rule  quite 
general,  and,  in  any  case,  they  would  now  consider  whether  elec- 
tric tramway  cars  should  be  excepted  in  the  event  of  such  a  rule 
as  proposed  being  adopted.  He  mentioned  that  in  any  case  the 
home  office  would  not  deal  with  the  rules  applicable  to  Scotland, 
so  that  his  friends  from  the  North  might  have  any  lights  which 
suited  them  so  far  as  they  were  concerned. 

Mr.  Challenger,  the  traffic  manager  of  the  Bristol  Tramways 
Company,  has  adopted  a  new  means  of  safely  ventilating  the  cars 
during  hot  weather,  When  the  cars  are  traveling  at  full  speed, 
to  have  the  front  doors  wide  open  causes  a  strong  current  of  air 
io  rush  through  the  car    Mr  Challenger  has  had  the  whole  of  the 
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cars  which  arc  provided  with  double  dwrs  fitted  with  bras*  rods, 
which  hang  trom  the  handles  of  the  doors,  and  which  arc  pro- 
vided with  slots  at  intervals,  and  these  are  so  arranged  that  the 
driver  can  secure  the  doors  a  little  way  open,  the  opening  varying 
within  several  inches,  according  to  passengers'  requirements.  It 
is  found  that  a  very  small  opening  on  the  hottest  day  allows  ample 
fresh  air  to  enter  and  obviates  the  excessive  and  dangerous  cur- 
rent inevitable  when  the  ventilation  was  not  so  easily  legulated. 

The  Mayor,  aldermen  and  burgesses  of  the  county  borough  of 
Croydon  intend,  subject  to  the  approval  of  the  Board  of  Trade,  to 
lease  to  the  British  Electric  Traction  Company,  Ltd.,  or  their  ap- 
proved nominees,  the  existing  tramways  running  from  the  Red 
Deer  to  the  borough  boundary  at  Purlcy,  from  the  Thornton 
Heath  Pond  to  the  borough  boundary  at  Nnrbury,  a:id  irom  Sta- 
tion Road,  West  Croydon,  at  its  junction  with  North  End,  along 
Station  Road  and  Wcllcsley  Road  to  its  junction  with  Whitehorse 
Road,  ior  the  term  of  eighteen  years  and  seven  calendar  months, 
from  June  I,  1002 

It  is  now  possible  to  go  to  Twickenham  Bridge  by  the  London 
United  Electric  Tramways.  Then  there  are  the  authorized  ex- 
tensions of  the  electrical  tramways  to  Hampton  Court.  Thames 
Ditton,  Surbiton,  Hook.  Maiden,  Cromford  and  as  far  a*  Ux- 
bridgc.  The  fares  from  Hammersmith  to  Houn>low.  a  distance  of 
8^4  miles,  arc  4d.;  to  Twickenham,  ad.;  Shepherd's  Bush  to 
Southall,  3d.  In  each  ol  these  cases  workmen's  tickets  are  issued 
by  certain  trains  at  id  the  journey  It  is  possible  for  a  workman 
to  travel  from  Southall  to  the  Bank,  a  distance  of  I4'/j  miles,  for 
2d.  The  opening  of  the  new  Tuinkcnham  route  has  proved  in- 
tensely  popular,  as  the  route  passes  through  most  interesting  and 
picturesque  country  and  was  a  famous  drive  in  the  old  coaching 
davs. 

C.  M  Atkinson,  stipendiary  magistrate  for  the  city  of  Leeds, 
yesterday  delivered  judgment  in  the  case  in  which  a  Leeds  tram 
car  conductor  was  summoned  by  (he  police  for  overloading  his 
car  on  the  occasion  nf  the  recent  lifeboat  procession.    The  town 

clerk,  W.  J  Reeves,  prosecuted  on  behalf  of  the  police,  and  the 

defendant  was  represented  by  W.  Wright,  instructed  by  the  Gas 
Workers  and  General  Laborers'  Union.  At  the  out'et  the  town 
Clerk  stated  that  when  the  case  was  last  before  the  court  it  was 
adjourned  in  order  that  he  might  ascertain  what  position  the  cor- 
poration was  going  to  take  under  the  tramways  act  of  1870.  After 
fully  discussing  the  matter  the  corporation  had  decided  that  they 
would  not  for  the  purpose  in  question — the  prevention  of  over- 
crowding— make  any  by-laws  under  section  48  of  the  act,  but 
would  deal  with  the  matter  only  a«  undertakers  under  section  46, 
as  they  would  thus  be  able  to  exercise  greater  powers  in  this  way 
than  would  otherwise  be  the  case.  The  learned  stipendiary  magis- 
trate expressed  his  indebtedness  to  the  town  clerk  ior  his  informa- 
tion, which,  however,  did  not  affect  the  present  case,  as  he  had 
only  to  deal  with  the  statutes  and  by-laws  in  force  when  the  case 
was  bciorc  the  court.  In  the  course  of  a  lengthy  judgment  Mr. 
Atkinson  alluded  to  the  powers  possessed  by  the  corporation  for 
licensing  and  regulating  hackney  carriages,  omnibuses,  etc.,  and 
said  the  same  powers  extended  also  to  tramways.  In  1875.  when 
the  trains  were  in  th.  hand*  of  a  private  company,  a  by-law  was 
in  force  prohibiting  the  conductor  Irom  allowing  any  person  be- 
yond the  licensed  number  "to  «nter  or  mount  or  remain  in  or 
upon  any  part  of  a  carriage  "  The  corporation  subsequently  pur 
chased  the  undertaking  and  become  invested  with  all  the  rights, 
powers  and  authorities  of  the  original  promoters,  and  if  the  by-law 
was  eitfOIYCtMe  against  a  conductor  in  the  service  of  the  company 
it  would  be  enforceable  against  the  present  defendant  It  was  now 
suggested  that,  as  the  corporation  had  not  enacted  a  by  law  in  re 
lation  to  tramways  similar  to  that  relating  to  hackney  carriages 
and  omnibuses,  consequently  they  did  not  possess,  and  never  had 
possessed,  the  right  to  impose  a  limitation  on  the  number  of  pas- 
sengers carried,  and  therefore  that  the  by-law  under  which  the 
information  was  laid  was  useless  and  unenforceable.  He  was 
glad  he  was  not  constrained  to  adopt  this  view,  and  he  would 
thcrelorc  convict  the  defendant,  subject  to  its  being  proved  that  he 
did  allow  more  than  the  licensed  number  to  remain  on  the  car; 
but  as  the  man  acted  ur.der  express  instructions,  and  this  was  only 
a  test  ca«c.  he  should  only  impose  a  nominal  penalty  of  CS. 

A  C  S 



The  Columbus.  Buckeye  Lake  &  Newark  Traction  Company, 
the  Columbus.  London  &  Springfield,  the  Dayton.  Springfield  & 
Urbana  the  Columbus.  Grow  City  »V  Southwestern,  the  Spring- 
field flc  Western,  and  the  Cincinnati.  Lebanon  Sc  Dayton  Railways, 
all  of  which  are  controlled  by  Tucker.  Anthony  ft  Co .  and  A.  E. 
Anplevard.  of  Boston,  have  placed  on  sale  at  their  several  offices 
mileage  books  for  500  and  1000  miles,  good  an  any  road  of  the 
svsteui  The  books  are  sol. I  at  the  rate  of  |sVf  cents  per  mile,  and 
can  be  used  by  any  member  of  the  family  purchasing  the  book. 


Letter  from  Italy 

(From  Our  Regular  Correspondent.) 

The  Italian  government  has  at  last  granted  permission  to  begin 
electric  operation  on  the  Valtellina  Railway  lines  from  Colico  to 
Sondnoand  Colicoto  Chiavenna, which  have  already  been  described 
m  the  columns  of  the  Street  Railway  Journal  as  equipped  bv 
Ganz  &  Company,  of  Budapest,  on  their  high-tension  three-phase 
system  Tests  and  experiments  on  these  lines  have  been  made  for 
several  months,  and  the  last  tests  were  so  satisfactory  that  die 
Iialian  government  decided  to  grant  permission  to  start  electric 
operation.  Among  other  experiments  one  of  the  most  interesting 
was  the  fire  test,  which  consisted  in  cutting  off  one  of  the  trolley'- 
wires  and  letting  it  fall  on  top  of  the  car.  It  was  expected  that 
the  car  would  burn  at  once,  but  the  safety  devices  operated  so  satis 
f.ictorily  that  nothing  of  the  kind  happened.  The  line  from  Lecco  to 
Colico  has  not  yet  been  completed,  but  in  a  few  weeks  it  will  b; 
ready  for  electric  operation. 

The  Milan-Gallaratc  Railway  has  been  equipped  with  an  auto- 
matic block  System  as  a  result  of  the  collision  which  took  place 
a  lew  weeks  ago. 

The  Edison  Electric  Company,  of  Milan,  which  is  operating  the 
street  car  system  of  the  city,  is  gradually  substituting  brass  hand 
wheels  for  the  ordinary  handles  of  the  mechanical  brakes  of  its 
cars  These  hand  wheels,  about  t2  ins.  in  diameter,  are  placed  ver- 
tically, connected  through  gearing  to  the  vertical  rod  of  the  brake, 
and  are  operated  by  the  motorman  with  the  aid  of  a  brass  handle. 
This  new  system  seems  to  be  more  satisfactory  than  the  old  one. 
and  m  itormen  are  satisfied  with  it.  as  it  permits  them  to  utilize  the 
weight  of  the  body  in  applying  the  braking  power.  The  wheel  is 
rt moved  with  the  controller  handle  when  the  car  is  at  the  end  of 
itr  run. 

The  sum  collected  for  the  sufferers  of  Martinique  amoiuits  to 
2z.n1.10  lire  ($4,400)  Through  the  initiative  of  the  local  press  on 
the  Sunday  following  the  terrible  accident  of  the  Antilles  the  cars 
weie  smartly  a: ranged  with  Italian  and  Ercnch  flags  and  the  words 
"oggi-ttitti  in  tram'  (to-day  everybody  is  to  ride  in  the  tramways) 
were  displayed  in  large  letters  on  both  sides  of  the  car.  Be- 
sides the  usual  2  cent  tickets,  passengers  were  invited  to  buy  an  ad- 
ditional 2-ccnt  ticket  for  the  benefit  of  the  sufferers.  Upon  these 
extraordinary  tickets  was  printed,  "Pro  Ankle." 
.  The  new  experiment  of  using  pott  office  boxes,  for  letters  only, 
secured  to  the  street  cars  in  Milan  is  giving  very  good  results,  and 
the  Ix.xes  prove  so  useful  to  the  public  that  Mr.  Galimberti.  the 
Italian  minister  of  post  and  telegraph,  has  decided  to  adopt  the  new 
system  all  over  the  peninsula  wherever  street  cars  are  installed 

The  proposal  of  Messrs.  Cook  to  construct  a  light  electric  railway 
connecting  the  Naples  street  railway  system  to  the  lower  station 
of  the  existing  cable  road,  is  assuming  practical  shape,  and  work 
has  commenced  The  line,  which  is  intended  to  afford  facilities 
to  the  io.ooo  tourists  usiting  the  crater  annually,  starts  from 
I'ugliano,  at  the  foot  of  the  mountain.  The  power  station  contains 
two  gas  engines  of  90  hp.  each,  coupled  to  two  direct-current 
generators  feeding  the  line  at  550  volts  The  design  of  the  plant 
i;  due  to  Mr.  Strub;  the  contract  for  the  electrical  equipment  has 
been  secured  by  the  Brown  Sr  Boveri  Electric  Company.  The  gas 
engines  were  furnished  by  the  Winterthur  Maschinenbau  Company. 
1  he  faculty  of  science  in  the  University  of  Naples  forwarded  to 
the  Italian  government  a  protest  against  the  construction  of  this 
railway,  winch  is  running  in  close  proximity  to  the  Royal  Observa- 
tory, and,  therefore,  would  seriously  interfere  with  seismic  observa- 
tion and  records 

I'll,  employ..-  .  ■  n,..-  K'.-rsiice  Street  Railway  Company  joined 
lb.  general  .triki  of  the  working  classes  of  the  city  numbering 
15  000  people,  and  which  lasted  over  a  week. 

The  Speria  Electric  Railway,  in  spite  of  the  critical  financial  situ 
atfon  of  the  Helios  Company,  of  Cologne,  has  at  last  been  completed 
;.nd  begun  operation.  A  number  of  years  ago  the  Helios  Company, 
of  Cologne  (Germany),  secured  the  concession  for  constructing  and 
operating  an  electric  tramway  in  Catania  (Sicily)  and  one  in 
Como  (Lomhardy)  On  account  of  the  critical  situation  referred 
to,  the  construction  work  on  both  has  been  suspended.  A  verv 
heavy  fine  is  to  be  charged  to  the  Helios  Company  by  the  Calami 
municipality,  as  the  time  limit  stipulated  for  completion  of  the 
work  h;is  expired 

Electric  locomotives  do  not  seem  to  be  favored  for  hauling 
ttains  through  the  Gotthard  tunnel  between  Italy  and  Switzerland. 
During  the  last  trip  of  the  Italian  King  to  Germany  the  steam 
1.  e.iiv'itues  of  ill-:  myal  train  were  fitted  with  the  new  Langer'- 
smoke  destroyer,  which  is  giving  satisfactory  results.  This 
apparatus  h.is  now  been  working  for  some  time  in  several  Swiss 
mountain  railways,  viz..  on  the  Thun  Sec.  Viege-Zermatt.  Righi 
anil  Central  Bahn  lines 
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The  Brer  ending  Public 

In  Birmingham  there  is  a  striking  example  of  the  inconsistency 
of  the  general  public  Winn  the  Birmingham  Railway.  Light  St 
Power  Company  put  into  operation  it*  transicr  system  last  month 
the  sale  of  book*  of  MM  tickets  for  $4  was  stopped.  The  suburban- 
itrs  have  been  greatly  distressed  because  <•(  this,  and  at  a  meeting 
held  a  few  da.vs  ago  protested  and  pasted  a  set  of  resolutions 
calling  on  the  company  to  return  to  tin  nale  of  books,  if  pos- 
sible. President  Jemison,  of  the  company,  heard  them  patiently, 
and  told  them  the  company  could  not  possibly  ,ell  tickets  at  the 
reduced  rate  and  grant  transicrs  also  lie  said  the  company  would 
take  off  the  tramiers  and  begin  again  to  s.  11  tickets  at  the 
reduced  rate,  if  the  people  so  desired  There  will  be  no  profit  in 
the  street  railway  service  oi  the  company.  Mr.  Jemison  declares, 
if  transfer*  are  granted  and  tickets  are  s,,hl  at  the  reduced  rate. 

Indianapolis  as  an  Inlcrnrbin  Railway  Center 

Indianapolis  is  rapidly  coming  to  the  fore  as  an  inti  rurban  rail- 
way center,  and  will,  before  long,  compare  favorably  with  Detroit 
and  Cleveland,  if  it  does  not  actually  out-trip  them  Already  six 
lines  enter  the  city,  and  within  one  year  this  number  will  he  in- 
creased to  eleven,  which  will  all  enter  one  great  terminal  station. 
The  lines  now  entering  the  city  are  the  Union  Traction  Company, 
the  Indianapolis,  Shelhyville  &  Sotitlu.i-nrn  Railway,  which  will 
later  connect  with  Cincinnati;  the  Indianapolis  &  Crecnfi.  Id  Rail 
way,  which  will  be  extended  to  Richmond  and  thence  «o  Cin- 
cinnati; the  Indianapolis  &  Plainficld  Railway,  which  will,  when 
completed,  tap  the  coal  fields  of  Sullivan  and  adjoining  counties; 
the  Indianapolis  &  Martinsville  Railway.  \v  Inch  may  be  extended  to 
Bb >omington ;  the  Indianapolis  Greenwood  &  I- rati Ul in  Railroad, 
which  will  be  extended  to  Columbus  next  year  Of  the  projected 
electric  lines  already  being  built  the  Indianapolis  Northern  Trac- 
tion Company  is  probably  the  most  important  This  is  a  branch 
el  the  Union  Traction  Company,  and  will  invade  the  Lake  Krie 
territory.  This  will  come  to  Indianapolis  by  way  of  Knkrnno. 
Tipton  and  Noblesville-  Another  important  line  will  connect 
Indianapolis,  by  way  of  Lebanon,  with  Lafayette  In  addition  to 
this  there  arc  now  coming  into  the  I'nion  Station  sixteen  steam 
railroad  lines. 

Ill  Hudson  Valley  Strike 

\  meeting  of  the  directors  of  the  Hudson  Valley  Railway  Com- 
pany was  held  in  New  York  city  on  Oct.  3.  at  which  the  action 
taken  by  the  ofticials  of  the  road  in  the  strike  was  indorsed.  The 
directors  present  were  John  W.  Herbert.  Addison  B.  Colvin, 
George  B.  Wilson,  G.  Tracy  Rogers.  Lewis  W  Kmetson,  Watson 
N.  Sprague,  Charles  E.  Brisban.  Peter  McCarthy,  George  L 
Green  and  John  Mc  .Samara.  John  W.  Herbert,  who  is  Mayor  of 
Helmetta,  N.  J.,  was  elected  vice-president  of  the  company  to 
succeed  J.  A.  Powers,  resigned:  J.  A.  Kellogg,  of  Glens  Falls,  was 
chosen  secretary  and  counsel  to  the  company,  and  George  H. 
Helms,  president  of  the  American  Snuff  Company,  of  New  York, 
was  elected  a  director  to  succeed  Thomas  O'Connor,  resigned. 
The  following  resolution  was  passed:  "Resolved.  That  the  action 
heretofore  taken  by  the  president  and  general  manager  in  relation 
to  the  matters  growing  out  of  the  difficulties  with  our  late  em- 
ployees be  and  it  is  hereby  approved,  and  they  are  hireby 
authorized  to  operate  cars  on  the  several  divisions  of  the  road  by 
the  employment  ol  competent  operators  on  such  terms  as  they 
may  deem  proper  and  just." 

The  strikers,  having  rejected  all  offers  to  settle  by  arbitratior  all 
questions  in  dispute,  and  having  undertaken  to  dictate  their  own 
terms  for  reinstatement,  the  contention  is  likely  to  continue  for 
some  time  to  come,  and  may  lead  to  further  acts  of  violence  on  the 
part  of  the  lawless  element.  There  are  no  visible  prospects  for  a 
settlement,  as  neither  side  is  making  any  move  toward  arbitration, 
and  the  citizen*'  movement  for  an  adjustment  of  the  differe»  ces 
lias  fallen  through. 


Improvements  at  Nashville  -The  Defeat  ol  ibe  City 

The  plans  of  the  Nashville  Street  Railway  Company  for  the  im- 
provement- that  an-  to  be  made  in  the  system,  now  that  an  agree- 
ment ha«  been  reached  with  the  city,  call  for  the  complete  recon- 
■tniction  of  the  syMnn  It  is  planned  to  relay  nearly  40  miles  of 
Old  track  and  to  extend  practically  all  the  old  lines.  The  Buena 
Vista  line  will  be  extended  beyond  the  city  limits  out  the  Hydes 
Terrs  Pike  ior  some  distance,  opening  up  a  large  new  territory, 
and  the  Jefferson  Street  line  will  be  extended  to  the  city  limits, 
and  on  10  West  Nashville,  a  <  (Stance  of  about  2  miles,  giving  ear 
service  to  the  Clifton  and  Mt  Nebo. 

In  the  West  End  the  West  Nashville  line  will  be  double  tracked, 
and  the  Church  Street  line  will  be  extended  out  the  Rich- 
land Pike  to  the  Continental  Park  The  Overton  Street 
line  will  be  entirely  abandoned,  and  the  Kay  tic  Avenue 
line  extended  for  more  than  a  mile  beyond  its  present 
terminus.  The  improvements  in  South  Nashville  will  be  the 
most  sweeping  of  any  div  ision  oi  the  city.  The  Wharf  Av  enue  line 
will  be  straightened  so  as  to  run  directly  out  Wharf  Avenue  and 
Fillmore  Street  to  Mt,  Olivet  and  Mt.  Calvary  Cemeteries.  The 
Fairfield  line  will  be  extended  for  a  little  more  than  a  mile  out  the 
Murlreeslmro  Pike  to  Jim  Town-  AH  the  other  South  Nashville 
lines  will  he  straightened  and  improved,  and  a  new  line  will  be 
built  in  this  section.  In  East  Nashville  the  Lischey  Avenue  line 
will  Ik-  extended  to  the  city  limits,  and  probably  beyond,  and  the 
tracks  of  all  the  lines  will  be  greatly  improved.  Fatherland  Street 
will  be  double-tracked  to  the  city  limits,  as  will  also  the  ends  of  the 
Woodland  Street  line.  A  new  line  may  be  built  to  serve  the 
section  southwest  ,»i  Vanderbilt  University  tnd  the  Hillsboro  Pike 
neighborhood,  hut  it  has  not  yet  been  mapped  out.  A  new  power 
house  is  now  being  constructed 

In  the  settlement  of  the  controversy  between  the  city  of  Nashville 
and  the  Nashville  Street  Railway  Company,  mention  of  which  was 
made  in  the  Strr]  7  Railway  Journal  for  Oct.  18,  there  is  fur- 
nished an  example  of  the  almost  disastrous  results  that  followed 
a  war  oi  extermination  by  the  city  on  the  company  operating  the 
street  railways  of  the  city.  Both  sides  to  the  controversy,  ot 
necessity,  made  concessions  before  ihc  settlement  was  effected.  It 
would  seem,  however,  that  the  company  marched  out  of  the  fray 
triumphant,  for  the  main  contention  of  the  city— the  fight  on  the 
charter  rights  of  the  company— was  waived  by  the  city.  In  fact, 
it  would  seem  that  the  ultra-conservative  guardians  of  the  public 
rights,  alter  indicting  on  the  innocent  population  untold  misery 
because  of  the  inadequate  railway  service,  emerged  from  the  fray 
with  the  main  contention  waived  in  favor  of  the  companv 

An  Important  Ruling  in  Matsacbasctls 

The  Railroad  Commissioners  of  Massachusetts  have  recently 
handed  down  their  decision  on  the  petition  of  the  Greenfield. 
Dcerfield  &  Norlhampton  Street  Railway  Company  ior  a  grant  of 
location  111  Whately.  It  is  the  first  case  of  its  character  to 
emanate  irom  them,  being  rendered  under  recently  enacted  pro- 
visions of  the  law,  and  is  considered  an  important  ruling 

The  petition  of  the  company  for  a  location  was  brought  under 
Section  II,  Chapter  II*.  Revised  Laws,  and  at  the  hearing,  given 
aiter  due  notice  to  the  Selectmen  and  to  all  persons  owning  real 
estate  abutting  upon  the  way  in  which  the  location  was  asked, 
two  of  the  Selectmen  and  other  residents  appeared  as  remon- 
strants. Now,  the  statute,  in  certain  cases,  empowers  the  Rail- 
road Commissioners  to  grant  a  location  in  a  city  or  town  in  order 
to  connect  existing  locations  in  adjoining  towns. and  the  petitioner 
claimed  that  the  statute  applied  in  this  case  ior  the  reason  that  its 
pelilion  to  the  Selectmen  of  Whately  ior  an  original  location  was 
neither  granted  nor  refused  within  three  months  after  the  filing 
thereof,  and  also  for  the  reason  that  the  location  which  was  finally 
granted  by  the  Selectmen  was  declined  by  the  company.  The 
remonstrants  insisted  that  the  Selectmen  acted  within  the  required 
tune,  and  that  a  location  having  been  granted  the  Railroad  Com- 
missioners have  no  jurisdiction     The  company  filed  its  petition 
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with  the  Selectmen  of  Whatcly  March  13,  1902.  and  on  May  31  the 
Selectmen  notified  the  company  in  writing  that  they  would  grant 
a  location  provided  the  company  would  build  a  certain  branch 
track.  On  June  5  the  attorney*  of  the  company  submitted  to  the 
Selectmen  a  form  for  order  or  location,  and  on  June  7  the  Select- 
men held  a  meeting  at  which  the  chairman  said  that  he  was  ready 
to  sign  the  order  of  location  in  the  form  submitted.  The  other 
two  members  said  that  before  they  signed  the  order  they  would 
like  to  inquire  further  in  reference  to  conditions  and  restrictions. 
Inquiries  were  subsequently  made  by  them,  as  a  result  of  which 
certain  additional  conditions  were  embodied  in  the  order  of 
location.  This  order  bears  date  June  7.  but  was  not  signed  until 
June  X>.  No  \otc  was  passed  or  action  taken  or  meeting  held  by 
the  Selectmen  after  June  7  until  June  26.  In  their  decision  the 
Railroad  Commissioners  say: 

Vie  lind.  therefore.  as  a  nutter  of  fact.  Ilut  the  Selectmen  did  not  either 
pant  or  refine  the  location  within  three  i.icr.lhi  after  the  filing  of  the 
petition.  We  are  alto  of  the  opinion  tint  l'lc  board  would  have  jurisdiction 
had  tiic  grant  of  location  been  made  williin  the  statutory  time  I  be  literal 
wording  of  the  statute  Support!  this  csmslruction,  and  it  is  ca-ily  conceivable 
that  the  bevj.lalurc  may  have  hsd  in  ennd  cares  where  a  grant  of  location  11 
accompanied  by  conditions  which  m  ke  it  equivalent  to  a  refusal  of  location, 
and  Ibis  without  bad  faith  or  improper  conduct  on  the  pan  ot  an/body, 
the  promoters  of  this  enterprise  contemplated  a  railway  hrtwes-n  lie  town 
of  Greenfield  and  City  of  Northampton,  II  tough  the  intervening  towns  of 
l.i.erlield.  it  (lately  and  Hatfield.  In  planning  it,  it  was  necessary  for  the 
company  to  study  economy  in  construction,  safety  in  operation,  and  the  act  -m- 
uiodatton  of  the  largest  number  of  probable  pctrons.  The  route  selected  calls 
tor  the  smalb-st  capitalisation,  avoids  railroad  crossings,  and  affords  on  the 
whole  the  largest  accommodation  to  the  different  commuDitiea  m  the  towns 
through  which  the  railway  is  to  pass.  The  necessary  locations  have  been 
secured  with  the  single  exccj*ion  ol  the  one-  asked  in  Wlutely.  Giving  due 
weight  to  the  natural  and  proper  wish  of  the  Selectmen  of  Whately  to  secure 
all  possible  advantages  for  ihcir  townspeople,  we  do  not  believe  it  consistent, 
with  the  public  wettarv  to  now  bind  the  company  to  the  construction  two 
years  hence  ol  ll'.i  miles  of  railway  with  ;o  little  assurance  that  conditions 
will  then  justify  an  rspcnditure  wtiich  is  admittedly  unwarranted  at  the 
present  time.  It  is  enough  to  rtuuirc  the  company  to  build  Use  extension 
as  soon  as  circumstances  warrant  the  nutUv.  To  secure  the  best  service  for 
the  largest  traveling  public  we  icd  that  puidic  necessity  and  convenience  de- 
man.!  that  the  location  asked  be  granted  ro  this  petitioner  to  connect  the 
locations  which  it  has  in  the  adjoining  towns,  and  we  so  And  It  is  accordingly 
ordered,  that  there  be  hereby  granted  to  the  Greenfield.  lVertjeld  ft  Northamp- 
ton Street  Railway  Company  a  location  for  the  track  of  a  railway  with  tu.n- 
outs,  polea,  wires  and  other  appliances  necessary  for  operating  the  same  hy 
the  overhead  electric  system,  upon  the  easterly  siikr  of  the  so-called  "Kiver 
Koad"  m  V\hate!y  from  Uecificld  to  HoMaM  as  shown  on  a  plan  upon  hie 
with  this  petition  and  made  a  part  of  this  order. 

—  

Yerkes  Scores  Against  Morgan 

There  is  reported  (nun  London  a  dramatic  development  in  the 
fighl  for  the  control  of  London's  "tube"'  railroads.  It  has  trans- 
pired that  Speycr  Brothers,  who  are  financing  Charles  T.  Yerkes' 
plans,  have  bought  control  of  a  targe  company  hitherto  allied  with 
the  Morgan  scheme  of  transportation,  thereby  not  only  reducing 
the  scope  of  the  Morgans"  projected  line  by  many  miles,  but 
actually  threatening  it  with  legal  obliteration  This  latest  move 
in  the  Morgan-Ycrkes  controversy  was  announced  on  Oct.  21,  at 
the  session  of  the  House  of  Commons'  '  tubes"  committee,  by 
Sir  Edward  Clarke,  who.  as  counsel  for  the  London  United  Elec- 
tric  Railways,  withdrew  the  bill  providing  for  the  construction  of 
the  road.  This  road  had  always  been  part  of  the  Morgans'  line, 
and  covered  the  district  westward  between  Hammersmith  and 
Piccadilly,  and  southward  between  Clapham  and  the  city.  The 
Morgans  had  originally  intended  to  cover  these  points,  but  as  the 
London  United  already  had  certain  powers  from  the  amalgamation 
effected  a  year  ago.  and  as  the  Morgans'  project  had  passed 
through  Parliament  under  the  title  of  the  London  United  &  Picca- 
dilly cV  City  Railroad,  H:i  1  fottr  Browne,  who  is  counsel  for  the 
joint  bills,  expressed  surprise  in  behalf  of  the  Morgan  interests 
at  Sir  Edward  Clarke's  announcement,  which  left  him  scarcely 
hali  the  length  of  the  road  over  which  he  had  bun  arguing  for 
nearly  a  year.  Mr.  Browne  at  once  requested  time  to  consult  his 
principals,  and  amid  a  sensation  the  committee  adjourned.  Mr. 
Browne  then  announced  that  the  Morgan  interests  were  ready  to 
go  on  with  such  road  as  they  had  hit.  namely  between  Piccadilly 
and  the  city,  and  that  they  would  take  the  earliest  opportunity  to 
introdm-e  a  new  hill  asking  for  the  powers  which  they  had  so  un- 
expectedly been  deprived  of  by  the  defection  of  the  London 
United,  owing  to  the  Speyers  securing  control  of  it. 

A  continuous  chapter  of  misunderstandings  led  up  to  what  Mr. 
Yerkes  terms  his  "coup."  The  promoters  ol  the  London  United 
say  that  though  they  were  willing  to  pool  their  interests  with  the 
Morgans,  they  believed  they  were  better  fitted  to  control  the  traffic 


management  of  an  English  line  than  the  American  firm.  Sir 
Clinton  Dawkins,  a  partner  in  the  house  of  J.  S.  Morgan  &  Co., 
through  whom  the  negotiations  were  conducted,  refused  to  agree 
to  this,  and  the  United  officials  then  demanded  control  of  the  ar- 
rangements of  their  own  section  of  the  line,  which  was  also  denied 
in  a  way,  it  is  hinted,  that  people  took  to  be  slighting,  and  Sir 
Clinton  went  to  the  United.  It  is  intimated  that  the  promoters 
were  indignant  at  what  they  considered  to  be  their  ill  treatment, 
and  cabled  to  Mr.  Yerkes  offering  him  the  road.  Mr.  Yerkes 
thereupon  cabled  them  to  go  to  the  Speyers,  and  shortly  after  Mr. 
Yerkes"  return  the  Speyers  bought  up  the  road,  thus  blocking  the 
Morgans'  sencme. 

A  report  from  London,  dated  Oct.  23.  says  that  the  committee 
upheld  the  contention  made  by  the  counsel  for  Charles  T.  Yerkes 
before  the  House  of  Commons'  railroad  committee,  that  the  bifl 
providing  for  the  construction  of  a  Piccadilly  and  City  road  must 
be  withdrawn,  as  the  Morgans'  "tube"  scheme  had  no  legal  status 
through  having  been  presented  to  Parliament  as  part  of  the 
London  United  plan,  which  became  non-existent  that  day  through 
the  withdrawal  of  its  bill 

It  is  learned  that  the  Morgans  do  not  propose  to  abandon  their 
underground  projects.  In  spite  of  the  decision  of  the  committee, 
they  will  have  a  bill  introduced  in  1903  giving  facilities  similar  to 
those  of  the  scheme  just  quashed  by  the  defection  of  the  London 
United,  control  of  which  was  purchased  by  Speyer  Brothers,  who 
are  financing  Charles  T.  Yerkes'  tlan. 

 «~». 

PERSONAL  MENTION 

MR  F.  C.  BANGS,  assistant  treasurer  of  the  Cleveland  Elec- 
tric Railway,  of  Cleveland,  Ohio,  has  been  appointed  general  man- 
ager of  the  Cle\ eland  Clearing  House.  Mr.  Bangs  will  retain  his 
position  with  the  Cleveland  Electric  Railway  Company. 

MR  RICHARD  STOCKTON  has  resigned  as  purchasing 
agent  of  the  Smith  Jersey  Gas.  Electric  &  Traction  Company,  of 
Camden,  N.  J-  Mr.  Stockton,  it  is  announced,  will  become  con- 
nected with  a  prominent  manufacturing  company  in  New  York. 

MR.  D  CLARENCE  DURLAND.  who  has  been  elected 
second  vice-president  of  the  Sprague  Electric  Company,  has,  for 
the  past  three  years,  been  assistant  general  manager  of  the 
Sprague  Company,  and  his  promotion  is  evidence  of  his  engineer- 
ing and  executive  abilities,  which  he  has  combined  to  a  marked 

MR.  F.  D.  RIDGE  has  resigned  as  superintendent  of  the 
Clarksvillc  Electric  Street  Railway  Company,  of  Clarksville, 
Tenn.,  to  accept  a  position  with  the  Jackson  Electric  Railway. 
Light  &  Power  Company,  of  Jackson.  Miss.  Mr  Lee  Orrel.  who 
hai  been  in  the  service  of  the  Clarksville  Company  for  a  number 
of  years,  will  succeed  Mr  Ridge 

MR.  C  R  HAYES,  assistant  to  Mr.  William  Pestell.  superin- 
tendent of  motive  power  and  machinery  of  the  Worcester  Con- 
solidated Street  Railway  Company,  of  Worcester,  Mass.,  has  re- 
signed that  position  to  become  electrical  engineer  with  the 
Ludlow  Manufacturing  Company,  of  Ludlow.  Mass.  Mr.  Hayes 
is  a  graduate  of  the  Worcester  Polytechnic  Institute. 

MR.  W.  G.  WAGENHALS,  who  recently  retired  as  general 
manager  of  the  Mill  Creek  Valley  Street  Railway  Company,  of 
Cincinnati,  Ohio,  was  surprised  at  his  home  a  few  evenings  ago 
by  a  large  number  of  his  former  employees,  who  presented  him 
a  handsome  gold  watch  and  chain,  appropriately  engraved.  Mr. 
VVagenhals,  as  has  been  stated,  is  general  manager  of  the  New 
York  A  Philadelphia  Traction  Company. 

COLONEL  ALLAN  C.  BAKEWELL,  who  was  recently 
elected  president  of  the  Sprague  Electric  Company,  has  long  been 
identified  with  the  electrical  industry,  and  has  won  many  friends 
through  his  executive  ability  and  honorable  business  methods. 
He  was  vice-president  and  general  manager  of  the  old  Interior 
Conduit  &  Insulation  Company,  which  was  absorbed  by  the 
Sprague  Electric  Company  some  years  ago.  Previous  to  his 
present  office  he  was  for  three  years  second  vice  president  and 
general  manager  of  the  Sprague  Company. 

MR.  HENRY  S.  PARMELEE,  president  of  the  Fair  Haven  & 
Westvillc  Railroad,  of  New  Haven,  Conn.,  who  died  a  few  days 
ago  in  New  York,  was  one  of  the  most  influential  business  men 
in  New  Haven.  He  was  born  in  Ohio  fifty-eight  years  ago.  and 
spent  most  of  his  early  years  in  New  Haven,  New  York  and 
Edinburgh.  Scotland.  His  father.  Spencer  T.  Parmelee,  who  died 
in  1875,  was  prominently  identified  with  the  street  railway  com- 
panies in  New  Haven,  being  a  director  of  the  Fair  Haven  de  West- 
ville  Railroad.  It  was  in  1884.  following  the  death  of  Hoadley  B. 
Ives,  president  of  the  company,  that  Mr.  Pamelee  was  elected  to 
the  presidency  of  the  company.  Under  the  direct  supervision  of 
Mr  Parmelee  the  road  was  equipped  with  electricity. 
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Advertislaf  laterarban. 

Advertising  of  electric  railway  lines  has  come  to  be  accepted 
so  modi  I  matter  of  course  by  the  more  progressive  companies 
that  it  would  almost  seem  unnecessary  to  call  attention  to  its 
importance.  Whether  it  is  because  the  summer  tourist  season  has 
recently  closed  or  whether  there  are  still  a  number  of  roads  that 
do  not  appreciate  the  importance  of  publicity  we  do  not  know, 
but  lor  some  reason  there  has  been  a  remarkable  laxity  among 
some  of  the  companies  engaged  in  this  traffic  The  writer,  ar- 
riving one  day  recently  in  a  city  of  nearly  100.000.  from  which 
several  intcrmbans  radiate,  sought  by  inquiry  at  the  principal 
hotel  and  also  at  the  place  where  tickets  were  advertised  as  on 
sale,  to  secure  a  timet  able  and  nap  which  would  enable  him 
intelligently  to  plan  his  day's  work.  At  neither  of  these  places 
nor  anywhere  else  along  the  road,  as  far  as  could  be  ascertained, 
were  any  such  timetables  obtainable.  Earlier  in  the  season,  when 
the  roads  were  new,  and  the  tourists  more  numerous,  it  was  within 
the  writer's  knowledge  that  advertising  timetables  were  plentiful, 
hut  the  management  seemed  to  have  made  the  incorrect  as- 
sumption that  because  the  tourist  season  had  closed  and  the  road 
had  been  in  operation  for  some  time  all  possible  patrons  of  the 
road  were  familiar  with  it.  and  that  there  was  nothing  more  to  do 
but  stop  hustling  an<l  complain  of  the  poor  traffic  until  spring 
No  steam  road  assumes  that  it  is  too  generally  known  to  need  at 
least  timetables  for  the  information  of  the  public,  A  certain  pro- 
portion of  the  travel  over  every  intcrurban  road  each  day  conies 
Irom  people  who  are  strangers  in  the  locality,  and  who  have  no 
means,  save  by  hit  or  miss  inquiry,  of  knowing  where  a  road  can 
take  them  or  at  what  time,  or  how  long  a  certain  trip  will  take. 
H  timetables  are  not  to  be  found  at  the  places  where  they  have  a 
right  to  expect  to  find  them.  Some  one  about  the  office  of  an 
intcrurban  line  should  be  required  to  see  that  hotel  racks,  railroad 
depots  and  other  public  places,  where  one  might  expect  a  time- 
table, be  kept  constantly  supplied,  and  should  be  held  strictly  re- 
sponsible for  the  continuity  of  this  service. 

Satety  Devices  for  MasMchaietfi  Railway* 

Although  the  Massachusetts  Ruilroad  Commissioners  have  not 
yet  finished  the  task  assigned  by  the  Legislature  of  investigating 
the  necessity  for  improved  lafetl  appliances  on  street  cars,  their 
attitude  toward  the  employment  of  power  brakes  is  plainly  indi- 
cated by  their  recent  rulings.  So  far  as  the  present  investigation 
is  concerned  it  is  proposed  to  determine  whether  the  power 
brake  is  superior  to  the  hand  brake  as  a  safety  device  for  street 
railways,  what  expense  would  be  entailed  by  the  operating  com- 
panies in  the  equipment  of  their  rolling  stock  with  power  brakes, 
and  how  much  time  would  be  required  to  equip  the  electric  rail- 
ways of  the  entire  State  with  power  brakes,  should  it  be  deemed 
necessary  to  enact  a  law  making  it  obligatory  upon  the  companies 
to  do  no. 

Other  subjects  upon  which  the  Commissioners  are  seeking  in- 
formation arc  the  advisability  and  necessity  of  having  all  street 
railway  cars  equipped  with  jackscrews  or  other  implements  suf- 
ficient to  raise  the  cars  to  such  a  height  as  will  permit  the  extrica- 
tion of  injured  persons  held  beneath  them:  and  the  efficiency  of 
the  renders  available  for  use  on  the  street  railway  cars  of  the  State. 
No  expression  of  opinion  has  thus  far  been  volunteered  upon  the 
proposal  to  make  jackscrews  a  part  of  the  car  equipment,  but 
there  have  been  many  advocates  of  fenders  present  at  the  meet- 
ings. 

The  Commissioners  have  already  ordered  several  companies  to 
place  power  brakes  upon  high  speed,  double-truck  cars,  intended 
for  use  over  single-track  lines,  and  there  are  indication!  that  they 
favor  a  general  application  of  this  rule.  At  the  public  hearings 
very  little  interest  has  been  shown  in  this  feature  of  the  investiga- 
tion: in  fact,  it  may  be  said  that  throughout  the  proceedings  the 
only  persons  who  have  shown  a  desire  to  be  heard  are  those 
advocating  some  form  of  apparatus  which  they  desire  to  have 
adopted.    It  i*  promised  that  the  street  railway  companies  will  be 
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permitted  to  present  their  views,  and  offer  such  suggestions  as 
their  experience  may  indicate  to  be  desirable-  The  Commission 
will  prepare  a  report  upon  this  subject,  which  must  be  presented 
to  the  Legislature  by  June  15  This  will  torm  a  comprehensive 
review  of  the  development  and  application  of  safety  devices  to  the 
operation  01  electric  road*  in  Massachusetts,  it  is  promised,  and 
the  operating  companies  arc  consequently  interested  in  the  pres- 
ent proceedings.  In  the  first  place  it  is  desirable  that  the  Com- 
missioners be  fully  informed  on  the  subject  from  the  operating 
companies'  view  point,  and.  moreover,  it  is  very  important  that 
the  matter  should  be  presented  in  the  right  light  to  the  Legisla- 
ture and  the  public 

Chicago  Franchise  Rallsf 

The  Supreme  Court  of  Illinois  has  handed  down  two  very  im- 
portant decisions  affecting  the  street  railway  companies  of 
Chicago,  the  first  of  which  affirms  the  city's  right  to  regulate  fares 
and  upholds  the  transfer  ordinance,  while  the  second  establishes 
the  right  of  the  city  to  compel  the  companies  to  clean  the  road- 
way between  the  tracks  and  remove  snow  from  the  streets  througn 
which  their  lines  pass,  The  first  of  these  decisions  is  the  result  of 
litigation  instituted  by  the  city  on  behalf  of  suburbanites,  who 
objected  to  paying  two  fares  to  reach  the-ir  places  of  business. 
The  second  was  the  outcome  of  an  attempt  on  the  part  of  the 
city  to  recover  the  cost  of  removing  snow  which  had  been  piled 
up  along  the  tracks  of  the  street  railway  in  the  companies'  efforts 
to  keep  their  lines  open  during  severe  snow  storms. 

f>n  the  question  of  the  right  to  regulate  fares,  the  decision  says 
that  an  examination  of  the  city  charters  of  1851.  1 863  and  1872 
reveals  the  fact  that  this  power  has  been  granted  to  the  city.  It 
is  further  declared  to  be  the  general  doctrine  that  the  Legislature 
has  the  right  to  regulate  fares  and  charges  o<  common  carriers, 
and  that  the  municipality  may  exercise  that  power  by  delegation 
from  the  State.  On  the  question  of  a  contract  existing  between 
the  city  and  the  street  railway  companies,  the  court  holds  that  the 
corporations  exercise  their  powers  subject  to  municipal  regula- 
tions, and  that  the  enforcement  of  the  transfer  ordinance  is  not 
a  violation  of  such  a  contract.  This  transfer  ordinance  calls  for 
the  conveyance  of  passengers  any  distance  within  the  city  limits 
for  one  fare,  provided  the  line  of  cars  is  owned,  leased  or  operated 
by  the  same  firm,  company  or  corporation,  and  this  applied 
whether  the  lines  are  Continuous,  intersecting  or  come  within 
aoo  ft.  of  each  other.  It  is  not  seriously  contended  by  any  one  that 
this  construction  reveals  the  spirit  of  the  law  or  is  in  harmony  with 
tin-  views  of  the  legislators  who  enacted  it.  It  must  be  admitted 
that  when  the  lines  extending  into  the  present  suburban  districts 
were  built,  it  was  not  understood  by  the  companies  or  the  prop- 
erty owners  of  these  districts  that  the  new  railways  were  to  be 
operated  as  a  part  of  the  old  system  or  that  a  single  fare  would 
entitle  a  passenger  to  ride  over  both  lines  Consequently,  it  will 
not  be  admitted  by  any  unprejudiced  observer  that  such  a  policy 
as  that  now  proposed  can  be  enforced  in  good  faith  against  the 
wishes  of  the  companies,  yet  the  effect  of  the  decision  will  be  to 
make  the  Union  Traction  Company  furnish  transportation  for  one 
fare  between  all  points  in  the  immense  territory  which  its  lines 
serve.  It  enahle  a  passenger,  for  instance,  to  ride  from  the 
city  limits  on  the  North  Side  to  the  city  limits  on  the  West  Side, 
or  vice  versa,  for  one  fare,  and  he  may  go  from  Jefferson,  Bow- 
manvillc  or  Hieh  Ridge  to  I.awndale  or  Austin  for  5  cents.  This, 
of  course.  Introduces  many  complications  into  the  operating 
problem  of  the  Chicago  railway  properties,  and  adds  an  entirely 
new  element  to  the  franchise  controversy.  It  would  seem  that  the 
constitutional  provision  which  assures  corporations,  as  well  as 
individuals,  against  confiscation  of  property  without  due  process 
of  law  and  fair  compensation,  would  be  flagrantly  violated  by  the 
proposed  policy  of  those  who  have  conducted  the  litigation 
against  the  transportation  interests. 

The  plea  of  the  railroad  companies  that  these  long  hauls  and 


transicrs  would  make  operation  unprofitable  is  met  with  the  state- 
ment that  "a  railroad  company  is  not  entitled  to  exact  such 
charges  for  transportation  as  will  enable  it  at  all  times  not  only 
to  pay  operating  expenses,  but  to  meet  the  interest  regularly 
accruing  upon  all  its  outstanding  obligations  and  justify  a  divi- 
dend upon  all  its  stock."  This  ruling  is  based  upon  a  decision  of 
the  Supreme  Ceiurt  of  the  United  States  (San  Diego  Land  & 
Town  Company  vs.  National  City),  where  it  was  held  that  "if 
a  railroad  corporation  has  bonded  its  property  to  an  extent  that 
exceeds  its  fair  value,  or  if  its  capitalization  is  largely  fictitious, 
it  may  not  impose  upon  the  public  the  burden  of  such  increased 
rates  as  may  be  required  for  the  purpose  of  realizing  profits  upon 
such  excessive  valuation  or  fictitious  capitalization."  By  taking 
this  attitude  the  Illinois  Supreme  Court  holds  in  effect  that  the 
traction  companies  must  show  that  the  securities  upon  which  they 
have  guaranteed  interest  charges,  represent  the  actual  value  of 
the  properties,  and  that  if  a  fictitious  valuation  has  been  given 
these  properties,  the  operating  company  is  not  warranted  in 
charging  a  fare  sufficiently  large  to  pay  the  interest  on  these 
securities.  We  do  not  believe  that  this  decision  will  be  accepted 
outside  the  jurisdiction  of  the  court  which  rendered  it,  or  that  it 
will  be  taken  as  a  precedent  by  courts  of  equal  jurisdiction;  but  it 
is,  nevertheless,  unfortunate  that  it  should  come  at  a  time  when 
a  serious  effort  is  being  made  to  solve  the  transportation  prob- 
lem. It  is  feared  that  it  will  encourage  Mayor  Harrison  and  his 
followers,  who  will  welcome  this  decision  as  political  capital,  and 
will  now  renew  their  efforts  to  prevent  the  operating  companies 
and  the  transportation  committee  from  reaching  an  agreement. 

Regarding  the  question  of  cleaning  the  streets  through  which 
the  companies'  lines  extend,  it  was  held  that  the  city  conld  re- 
quire the  companies  to  keep  that  portion  of  the  roadway  between 
the  tracks  in  proper  condition  at  all  times;  moreover,  in  the 
winter,  when  the  companies  clear  their  tracks  of  snow,  it  was  held 
that  the  city  could  compel  them  to  remove  the  snow  from  the 
streets  and  dispose  of  it  instead  of  piling  it  up  along  the  sides  of 
the  track,  and  thus  obstructing  ordinary  vehicular  traffic 

Promoters  ud  Their  Methods 

The  interest  which  has  been  manifested  in  the  development  of 
interurban  railway  properties  and  the  willingness  of  farmers  and 
merchants  in  small  towns  to  lend  financial  assistance  to  these 
enterprises  seems  to  have  attracted  to  this  field  many  irresponsible 
promoters  and  others  who  are  entirely  incompetent  to  carry  out 
undertakings  of  this  character.  Accordingly,  all  sorts  of  schemes 
arc  being  exploited,  the  localities  selected  for  this  work  generally 
being  in  the  neighborhood  of  some  line  that  has  already  been 
established  upon  recognized  standards  by  men  of  sufficient  means 
to  build  and  operate  it  properly,  thus  enabling  the  newcomers  to 
profit  by  the  gond  reputation  of  the  original  installation. 

It  is  questionable  whether  many  of  the  undertakings  complained 
of  arc  started  in  ge>od  faith  and  with  the  intention  of  completing 
them.  On  their  face  most  of  them  seem  to  be  merely  pretense*  for 
unloading  worthless  securities  upon  a  gullible  public,  but  some 
of  the  projects  have  merit,  and  if  supporte-d  by  competent  men 
with  sufficient  capital  to  put  them  through,  would  doubtless  de- 
velop into  profitable  investments,  but  the  trouble  is  that  they  are 
promoted  merely  to  be  sold  out  or  to  be  utilized  by  sharpers  for 
issuing  stock.  This  is  evident  from  the  tone  and  character  of 
certain  advertisements  that  have  appeared  lately  in  the  newspapers 
throughout  Ohio,  especially  those  published  in  the  smaller  cities. 
An  example  is  furnished  by  a  construction  company,  which  offers 
for  sale  securities  of  a  proposed  interurban  road,  to  the  amount 
of  $25,000,  at  $10  a  share,  and  as  an  inducement  to  purchasers 
announces  that  it  'will  give  away  on  Jan.  1.  190.1.  St. 000  worth  of 
6  per  cent  gold  coupon  bonds  "  With  each  share  of  stock  the 
purchaser  is  promised  a  coupon  that  will  entitle  the  holder  to  one 
chance  in  the  drawing. 

Of  course,  this  is  a  very  reprehensible  method,  and  in  many 
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States  the  promoters  could  be  reached  under  the  lottery  law. 
Evidently  thry  feel  the  necessity  of  offering  some  sort  o(  an 
explanation  of  their  course,  fur  they  say  that  they  are  "doing 
the  construction  work,  and  that  they  have  taken  a  large  hlock  of 
stock  in  payment  and  desire  to  realize  on  a  portion  of  it .'*  It 
would  seem,  however,  that  they  have  no  confidence  in  the  project 
themselves  or  that  they  realize  their  inability  to  carry  it  through. 
Otherwise,  they  would  not  resort  to  such  unusual  methods  in 
financing  it  This,  however,  is  not  the  first  unusual  procedure 
in  connection  with  this  property.  Some  time  ago  an  effort  was 
made  to  secure  Mock  subscription*  along  the  route  of  the  pro- 
posed line  by  holding  out  as  an  inducement  an  offer  of  employ 
tnent  on  the  road.  It  is  greatly  to  be  feared  that  such  practice  will 
bring  trouble  upon  legitimate  enterprises,  as  these  operations  are 
l»>und  to  reflect  upon  the  industry  and  bring  the  inururhan  elec- 
tric railway  into  disrepute  wherever  the  people  base  suffered  front 
the  visitation  of  this  class  of  promoters 

lll-Adviied  Activity 

Several  prominent  labor  unions  in  Boston  ha*c  set  on  foot  a 
movement  to  defeat  the  new  Washington  Street  Subway  bill,  when 
it  comes  before  the  voters  of  that  city  at  the  next  municipal 
election,  on  the  ground  that  it  contains  no  clause  or  section  pro- 
viding for  the  exclusirc  employment  of  union  labor  in  the  con- 
struction of  the  tunnel  This  agitation  is  an  evidence  of  such 
gross  selfishness  and  utter  want  of  public  spirit  that  it  is  earnestly 
to  be  hoped  that  every  sane  and  intelligent  voter  of  the  New 
England  metropolis  will  vigorously  repudiate  the  bold-faced  at- 
tack upon  individual  liberty  which  is  threatened,  and  declare,  by 
no  weak  majority,  that  the  right  of  any  American  citizen  to  work 
at  terms  agreed  upon  by  himself  and  his  employer  shall  be  main- 
tained inviolate. 

The  transportation  facilities  of  Boston  are  in  crying  need  of 
this  subway  in  the  heart  of  the  business  district,  and  if  the  con- 
struction is  delayed  another  year,  through  the  ill  advised  activity 
ui  certain  labor  organizations,  the  public  will  indeed  suffer  great 
inconvenience.  The  subway  bill,  as  now  drawn,  has  passed  both 
Houses  of  the  Massachusetts  Legislature,  received  the  governor's 
signature,  has  been  approved  by  the  representatives  of  the  city  of 
Boston,  its  commercial  organizations  and  the  Boston  Elevated 
Railway  Company,  and  simply  awaits  the  consent  of  the  voters  in 
referendum  enactment  to  become  law.  Preliminary  studies  and 
surveys  have  already  been  made  by  the  Boston  Transit  Commis- 
sion, and  it  is  the  general  consensus  of  opinion  in  that  city  that 
the  bill,  as  it  now  stands,  represents  the  most  generally  equitable 
and  harmonious  compromise  of  the  heretofore  conflicting  interests 
that  can  readily  be  made. 

If  the  bill  should  be  defeated,  the  first  result  would  undoubtedly 
be  a  loss  to  the  labor  unions  in  general  prestige  that  can  scarcely 
be  measured.  Few  communities  in  the  East  are  in  any  intellectual 
temper  to  stand,  without  vigorous  protest,  any  further  incon- 
venience and  loss  resulting  from  either  lahor  union  tyranny  or 
overbearing  corporate  greed,  after  the  experience  drawn  from  the 
recent  anthracite  coal  strike.  Personal  liberty  is  no  where  in  the 
United  States  held  dearer  than  in  Boston,  and  the  history  of  the 
Overthrow  of  tyranny  in  the  past  in  New  England  ought  to  be 
warning  that  the  public  spirit  of  iooz  contains  enough  of  the  old 
lire  and  indomitable  energy  to  make  Boston  an  inhospitable 
home  for  any  sort  of  anarchy.  Public  sentiment  is  a  factor  which 
neither  labor  union  nor  corporation  can  hereafter  safely  overlook 
or  defy,  with  the  inference  of  the  coal  strike  of  1903  behind  it. 
Without  popular  sympathy  a  lahor  union  or  any  combination  of 
unions  is  bound  ultimately  to  writhe  in  its  death  throes,  for  this 
country  is  still  in  the  hands  of  its  voters,  who  never  will  yield  the 
individual  freedom  to  work  in  their  own  time  and  way  as  long  a« 
the  spirit  which  founded  this  republic  is  to  be  found  alive. 

The  second  result  of  the  failure  of  the  bill's  passage  would  un- 
doubtedly be  a  continuance  and  aggravation  of  the  already  bur- 
densome and  c.ingested  condition,  of  transportation  which  to  day 


exist  in  the  main  business  thoroughfares  of  the  city.  For  several 
years  there  has  been  a  growing  necessity  of  a  further  avenue  of 
rapid  transit  travel  in  the  business  heart  of  Boston,  from  north  to 
south,  and  in  the  reverse  direction.  Boylston  Street,  in  the  Back 
Bay.  is  already  presenting  still  further  problems  of  severe  con- 
gestion in  busy  hours,  and  awaits  further  action  by  those  In 
authority,  as  soon  as  the  Washington  Street  subway  can  be  welt 
started,  if  not  even  before  its  completion.  Xo  keen  observer  of 
modern  methods  of  transportation  can  fail  to  see  the  immediate 
neeessiij  1  I  relief  in  the  present  congested  .;--tn.-t-.  :.v:  the  ,it- 
tempt  of  irresponsible  labor  unions  to  block  the  progress  of  this 
great  public  work,  and  necessity  must  be  met  with  an  avalanche  of 
opposition  if  a  great  public  wrong  is  to  be  averted. 

The  third  result  may  easily  be  a  bill  of  far  less  satisfaction  to 
labor  than  the  present  one.  It  is  impossible  to  foresee  the  charac- 
ter of  legislation  which  would  be  enacted  next  year,  in  view  of  the 
possible  changes  in  political  outlook  and  legislative  personnel 
which  this  week's  elections  may  bring.  For  the  labor  unions  to 
interfere  successfully  to  prevent  the  passage  of  the  Washington 
Street  Subway  bill  0:  uxu  would  be  for  them  to  strike  a  blow 
which  would  react  hardest  upon  their  own  heads,  and  it  is  In- 
conceivable that  the  intelligent  thinking  citizens  of  Boston, 
whether  union  or  non-union  sympathizers,  will  commit  an  act  of 
such  monumental  and  mischief-making  folly  as  to  oppose  the 
passage  of  a  bill,  which  if  made  law  will  result  in  a  general  good 
beyond  the  power  of  these  brief  comments  to  tell. 

Conviction  and  punishment  are  being  meted  out  to  reckless 
automobile  operators  nowadays  in  a  manner  that  is  liable  to  strike 
terror  into  the  hearts  of  some  oi  the  young  scalawags  who  have 
been  scorching  through  crowded  city  thoroughfares  and  quiet 
residence  districts  with  no  more  compunction  than  if  they  were  on 
a  race  course.  Six  months'  imprisonment  in  the  Kings  County 
Penitentiary  was  the  sentence  pronounced  last  week  by  City' Judge 
Kellogg,  at  White  Plains,  upon  W.  Byrd  Raymond,  the  driver 
who  was  arrested  in  connection  with  the  collision  between  a 
trolley  car  and  an  automobile  in  Warburton  Avenue,  Yonkcrs, 
on  Oct.  26  The  accident  caused  injury  to  twenty -two  persons 
who  were  in  the  car. 

In  announcing  his  decision  the  court  took  occasion  to  point  out 
the  reprehensible  character  of  the  prisoner's  conduct  in  putting  the 
lives  of  others  in  needless  peril.  The  judge  said  that  he  had  no 
prejudice  against  automobiles  or  bicycles  in  general,  but  the 
owners  of  these  machines  must  understand  that  the  general  public 
had  rights  which  they  were  bound  to  respect.  There  is  no  in- 
clination on  the  part  of  the  public  to  hamper  or  restrict  the  proper 
enjoyment  of  the  automobile  or  its  utilization  in  commercial  ser- 
vice, but  there  is  a  well-defined  antipathy  to  the  shallow pated 
youngster  who  delights  in  doing  "stunts"  similar  to  those  per- 
formed by  Raymond  at  Yonkers  in  darting  across  the  railway 
tracks  in  front  of  a  trolley  car. 

The  courts  of  other  States  have  been  equally  severe  in  dealing 
with  cases  of  this  kind,  whenever  it  was  apparent  that  the  acci- 
dents under  investigation  were  the  result  of  criminal  negligence  or 
carelessness.  I.ast  week  one  conviction  of  an  operator,  on  the 
charge  of  manslaughter,  was  secured,  and  a  sentence  of  one  year 
imposed.  This  should  prove  a  salutary  lesson  to  those  who  find 
a  peculiar  satisfaction  in  "taking  chances"  in  scorching  through 
city  streets.  In  the  rural  districts  there  have  been  many  arrests 
during  the  last  year,  and  in  some  localities  farmers  have  organized 
societies  to  enforce  the  speed  limitations  imposed  by  local  ordi- 
nances. On  several  occasions  these  committees  have  been  on  the 
verge  of  becoming  vigilance  societies  for  the  time  being,  especially 
at  resorts  frequented  by  the  fashionable  set,  who  simply  ignored 
the  local  regulations  and  turned  the  country  roads  into  racing 
courses.  The  elimination  of  this  class  of  operators  will  do  much 
toward  advancing  the  interests  of  legitimate  sport  and  the  de- 
velopment of  the  automobile  industry. 
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Opening  of  the  American  Soo  Water  Power  Plant 
and  Electric  Railway 


A  water  power  plant,  second  only  to  that  of  Niagara  in  capacity, 
has  been  under  construction  for  four  years  at  Sault  Ste.  Marie. 
Mich.,  and  on  OcL  35  formal  ceremonies  were  held,  celebrating 
tlit-  completion  of  the  hydraulic  part  of  the  work.  Little  of  the 
electrical  machinery  of  the  plant  has.  as  yet.  been  put  in,  but  the 
entire  output  will  be  in  the  form  oi  electrical  energy,  which  will 
be  utilized  for  various  purposes  in  the  immediate  vicinity.  This 
development  is  surpassed  in  this  country  only  by  that  at  Niagara. 
The  rapids  oi  Sir.  Marie  River,  however,  are  farther  from  the 
market  for  power  and  in  a  sparsely  populated  portion  of  the 
Country,  but  it  is  bdi(ved  that  the  utilization  of  the  great  water 


Country  Club,  cast  of  town,  to  Hort  llrady  and  the  railroad 
terminal  yards,  west  oi  the  town,  passing  the  Union  Depot  and 
all  the  main  points  of  interest  about  the  place.  The  construction 
work  has  been  done  by  the  Falk  Company,  of  Milwaukee,  which 
built  the  entire  track  and  overhead  line.  The  rails  arc  80-lb. 
standard  T,  and  were  rolled  just  across  the  river  in  Sault  Ste. 
Marie,  Out.,  by  the  Atgoma  Steel  Company,  which  is  one  of  the 
industries  controlled  by  the  Consolidated  Lake  Superior  Com- 
pany. The  overhead  fittings  were  supplied  by  the  Ohio  Brass 
Company.  Six  semi-convertible  cars  have  been  ordered  from  the 
St.  Louis  Car  Company,  which  are  to  be  equipped  with  Westing- 
house  No.  49  motors.  Providence  style  C  fenders  and  electric 
heaters,  made  by  the  Consolidated  Car  Heating  Company.  As 
there  is  a  large  amount  oi  MOW  at  the  '"Son"  an  ample  snow 
equipment  has  been  ordered,  consisting  of  a  plow,  made  by  the 
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|MiW«r  available  here  will  go  far  toward  attracting  industries  to 
this  locality  and  will  assist  materially  in  the  development  oi  the 
region.  Unlike  the  Niagara  plant,  which  already  had  a  market  for 
its  product,  tb<-  -Soo  plant  will  be  obliged  to  develop  industries  for 
that  section  and  offer  such  inducements  in  the  way  of  cheap  power 
as  will  attract  manufacturing  establishments  to  that  point. 

The  capacity  of  the  plant  is  kw.  in  eV>  units  of  400  kw 

each.  One  of  the  uses  to  be  made  of  this  electric  power  is  the 
operation  of  an  electric  railway  in  Sault  Ste.  Marie.  Mich.  The 
water  power  development  has  l»ccn  carried  on  by  the  Michigan 
Lake  Superior  Power  Company.    The  electric  railway  lias  been 
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built  by  the  Trans-St.  Mary's  Traction  Company.  Both  of  these 
enterprises  are  carried  On  by  the  Consolidated  l.akc  Superior 
Company  at  the  Soo.  on  both  American  and  Canadian  sides.  The 
active  spirit  in  all  of  these  enterprises  is  Francis  H.  Clergue,  who 
is  backed  by  Philadelphia  capitalists. 

The  Trans-St.  Mary's  't  raction  Company  has  built  a  line  along 
the  principal  Mreet,  near  the  rivcT  front,  extending  from  the 


Taunton  Locomotive  Manufacturing  Company,  and  a  McGuirc 
sweeper. 

A  feature  of  the  celebration  en  the  operation  of  a  special  car 
over  the  line,  very  handsomely  decorated  ior  the  occasion.  The 
railway  company  bad  been  unable  to  secure  any  oi  its  own  cars 
for  this  event,  owing  to  the  pressure  of  business  at  the  works  at 
which  its  rolling  stock  was  being  built,  and  it  bad  been  unable  to 
borrow  or  rent  a  car  from  any  other  builder,  as  all  the  shops  were 
behind  in  their  orders.  Finally  an  appeal  was  made  by  Ci.  \V. 
ChanCC,  chief  engineer  of  the  company,  to  Thomas  l.owry.  presi- 
dent of  the  Twin  City  Rapid  Transit  Company,  of  Minneapolis, 
who  is  also  president  of  the  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Railway,  and  he  at  once  came  to  the  relief  of  the  "Soo" 
company.  Very  careful  preparations  were  required,  however,  to 
ensure  delivery  in  time.  The  cars  of  the  Twin  City  Company  are 
4  J  ft.  long,  and  as  the  flat  cars  are  only  .54  ft  long,  it  was  found 
necessary  to  utilize  two  oi  them  for  the  car  body  and  another 
for  the  trucks.  Arrangements  were  made  and  orders  were  at  once 
given  by  Mr.  l.owry  to  load  the  car,  and  railroad  officials  were 
notified  all  along  the  line  to  rush  this  train  through.  It  went 
through  on  a  special  mixed  passenger  and  freight  train,  running 
on  passenger  time  most  of  the  way.  and  arrived  at  the  Soo  at  4:40 
the  next  afternoon.  The  same  night  the  train  was  switched  over 
to  the  Algoma  Iron  Works  on  the  Canadian  Smi.  and  unloaded. 
The  car  was  mounted  on  its  trucks,  the  electric  connections  made, 
and  the  ear  relumed  to  the  American  Soo  on  its  own  trucks  across 
the  International  Bridge  and  transferred  to  the  Traction  Com- 
pany's tracks  early  next  morning.  Decorators  were  immediately 
put  to  work  on  the  car,  and  it  was  ready  for  running  before  noon. 

The  Twin  City  Rapid  Transit  Company  also  sent  two  ex- 
perienced men,  Mr.  Lamb  and  Mr.  Blanchard.  along  with  lin- 
ear from  Minneapolis,  who.  together  with  the  forces  of  the  rail- 
way company,  arranged  all  the  details  as  to  mounting  the  car  and 
getting  it  in  service  and'opcrating  it. 

The  Trans-St.  Mary's  Traction  Company  was  thus  enabled  to 
present  to  the  citizens  of  the  Soo.  for  their  inspection  and  use. 
one  of  the  finest  ears  built  in  the  United  Slates.  The  car  is  42  ft. 
long,  will  seat  fifty  one  people,  has  four  General  F.lectric  67- 
motors,  K-6  controller,  hot-water  heating,  and  is  thoroughly 
modern  in  all  its  fittings,  having  just  been  turned  out  by  the  Twin. 
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City  Rapid  Transit  Company  at  its  shops  in  Minneapolis,  and 
never  having  been  in  service — except  on  its  trial  trip — before  being 
sent  to  the  Soo. 

The  car  was  very  handsomely  decorated  on  the  outside  and  in- 
side with  red  and  orange  bunting,  in  addition  to  the  stars  and 
stripes  festooned  on  the  inside  of  the  car.  The  interior  was  also 
decorated  with  handsome  photographs,  showing  the  several  stages 
of  development  of  the  canal  and  power  house,  in  addition  to  a 
'  until'-.:',  brochure  gotten  up  by  the  Consolidated  Lake  Superior 
Power  Company,  showing  views  of  the  industrial  establishments 
around  the  Soo,  and  the  magnificent  scenery  along  the  Algoma 
Central  &  Hudson  Bay  Railway. 

The  first  trip  that  the  electric  car  made  on  Oct.  2$  was  to  take 
a  party  of  the  directors  of  the  Consolidated  Lake  Superior  Tower 
Company  and  invited  guests  from  the  power  house  to  the  Country 
Gub.  at  a  little  alter  4  o'clock.  F.  II  Clergue,  president  of  the 
Trans  St.  Mary's  Traction  Company,  made  a  very  appropriate 
addres*  at  the  end  of  the  line,  calling  attention  to  the  vast  re- 
sources ot  the  Sou,  and  also  to  some  local  ituprov 1  mulls  con- 


important  features  of  the  plant.  The  turbine  used  is  of  special 
design.  Each  unit  consists  of  four  water-wheels,  placed  on  a 
horizontal  shaft,  which  extends  through  a  water-tight  joint  in  the 
bulkhead  into  the  generating  room,  which  i*  on  the  down-stream 
side  of  the  power  house,  'the  turbine  ordinarily  lies  submerged 
in  water,  and  when  in  operation  the  tour  wheels  discharge  into 
one  short  central  draft  tube.  The  gates  ior  starting  and  stopping 
the  wheels  and  for  governing  arc  located  around  the  periphery 
of  each  turbine  wheel.  The  specifications  called  for  a  unit  that 
would  develop  568  hp  from  391  cu.  ft.  of  water  per  second, 
under  16  ft.  head,  with  a  turbine  speed  of  180  r.  p.  m.,  and  show 
an  efficiency  of  80  per  cent  from  three-quarter  to  full  gate.  The 
turbines  installed  were  tested  in  pairs  on  a  horizontal  shaft  in  the 
flume  of  the  Holyoke  Water  Power  Company  before  being  in- 
stalled at  the  Soo  plant,  and  the  maximum  readings  shown  were 
191  hp  and  84  per  cent  efficiency  at  a  speed  of  180  r,  p.  m.  under 
ifMt  head,  aggregating  584  hp  at  a  minimum  of  8i  per  cent 
1  -ttieiency  from  three -quarters  to  full  gate  for  the  penstock  unit. 
Lombard  water-wheel  governors  will  be  used,  and  to  obtain  syn- 
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templated.  On  the  return  of  the  directors  and  imilcd  guests  to 
the  power  house,  the  public  was  given  a  general  invitation  10 
tide,  and  the  car  made  a  number  of  trips  and  carried  many  people. 

Some  idea  of  the  magnitude  of  the  present  undertaking  will  be 
itained  from  an  examination  of  the  accompanying  cuts  ami  con- 
sideration of  the  fact  that  the  length  of  the  canal  from  I_ake 
Superior  to  the  power  house  on  the  Ste.  Marie  River  is  over  1.(00 
It.,  and  that  the  width  is  mo  ft.  There  is  an  ateragr  depth  ol 
water  in  this  canal  of  2,\  ft.,  and  the  bed  is  through  solid,  rock. 
Views  uf  the  forcbay.  showing  the  ice  racks,  and  ol  the  canal 
head-gates  arc  also  presented. 

The  length  of  the  ilam  and  power  house  combined,  shown  in 
the  cut  of  the  latter,  is  T.V*  it.  In  this  power  house,  as 
already  mentioned,  provision  is  made  for  eighty  generalmg  unils 
of  400  kw  capacity  each,  to  lie  operated  by  turbines  under  a 
head  of  17  ft.  to  it  it.  Right  of  way.  400  ft.  wide,  was  purchased 
through  the  town  for  the  canal,  and  the  lower  end  of  the  canal, 
Homing  «n  the  river  is  the  power  house,  which  also  serves  the 
purposf  of  a  dam.  This  arrangement  enables  the  turbines  in  ihe 
station  to  discharge  directly  into  the  river.  Water-wheels  have 
been  installed  in  half  of  the  wheel  pits,  anil  four  electric  genera- 
tors have  already  been  furnished.  The  Stanley  Electric  Manu- 
facturing company  is  furnishing  the  eleetrical  apparatus,  and  the 
water-wheels  arc  made  by  the  Webster.  Camp  &  Lane  Company, 
of  Akron,  Ohio. 

The  hydraulic  equipment  forms  one  o(  the  most  interesting  and 


ehromsm,  electric  motors  controlled  at  the  switchboard  will  be 
employed,  The  electrical  equipment  will  be  supplied  by  the 
Stanley  Electric  Manufacturing  Company,  and  will  consist  of 
iliui  phase  -;.ioo  volt  jo-cyele  alternators,  three  ol  which  have 
already  been  installed.  One  oo-cycic  Weslinghousc  alternator  Is 
also  employed.  The  output  for  the  use  of  the  electric  railway  will 
be  stepped  down  to  36$  volts,  by  means  of  Stanley  transformers 
into  6oo-\olt  direct-current  by  Stanley  rotary  converters.  The 
line  has  been  built  under  the  supervision  of  G.  W.  Chance,  chief 
engineer  of  the  Trans-St.  Mary's  Traction  Company. 



Tunnel  Franchise  Accepted 

Tin-  formal  acceptance  of  the  revised  franchise  for  the  Penn- 
sylvania Tunnel,  granted  by  the  Rapid  Transit  Commission  three 
weeks  ago,  was  received  on  Wednesday,  Nov.  5.  by  the  Commis- 
sion from  the  director*  of  the  Pennsylvania  Railroad.  The  com- 
pany's delay  in  returning  the  franchise  was  due  to  the  (act  that  the 
Aldermen  announced  some  time  ago  that  they  would  not  act  upon 
it  until  after  election.  The  franchise  will  now  he  forwarded  to  the 
Aldermen,  but  nearly  a  month  will  pass  before  a  vote  is  taken  on 
it.  The  Merchants'  Association,  of  New  York,  has  sent  to  mer- 
chants and  inarruf&CtUrrTI  in  Manhattan  a  circular  urging  them  to 
petition  the  Doard  of  Aldermen,  according  to  blanks  inclosed,  to 
pass  the  Pennsylvania  Tunnel  franchise. 
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A  10,000-Volt  Railway  Motor 

In  anticipation  of  the  WWWttl  <>f  Mi.  tests  in  hitch  speed  liinh- 
pressure  electric  railway  work,  mar  Hctlin.  Siemens  &  Halski 
have  been  conducting  KMC  independent  experimental  work  anil 


car  by  omitting  the  intermediary  transformers  and  utilizing  a 
smaller  IllOtOf.  The  old  car  weighed  06  tons,  and  the  new  equip- 
ment on  a  similar  car  carrying  the  same  number  of  passengers, 
will  not  exceed  76  tons,  while  the  power  require il  will  be  cut  down 
from  1000  hp  to  o.jo  hp. 


FIG  I. -ELECTRIC  LOCOMOTIVE  EQUIPPED  WITH  MOTORS  TAKING  CURRENT  AT  I0.OO  VOLTS 


have  built  lor  this  purpose  an  electric  locomotive,  which  is  illus- 
trated in  Fig  I  In  the  original  KoHCM  tests  the  line  pressure  o( 
10.000  volts  was  reduced  by  tritllfciflK fl  before  it  reached  the 


FIG. 


J.-SIDE  ELEVATION,  END  SECTION  AMI  PLAN  OF 
LOCOMOTIVE 


ELECTRIC 


The  following  description  of  this  equipment  is  taken  from  a 
iranslatii.n  published  in  the  London  Electrician  of  a  paper  on 
the  .subject  by  Walter  Ueichel,  and  the  cuts  arc  reproduced  irom 
the  same  source 

The  locomotive  is  built  entirely  of  iron,  of  standard  gage  and 
conforming  in  all  essential  features  to  the  requirements  of  the 
Prussian  State  Railways.  The  undcrframc  is  of  the  double-truck 
con  si  run  ion.  the  axles  and  axle-boxes  being  similar  to  those  of 

the  previous  experimental  car. 

8 The  wheels  have  a  diameter  of 
1.250  nint,  and  the  wheel  base 
of  each  Iwtcey  is  jjj  m.  Al- 
though only  fitted  with  one 
motor  each  at  present,  there  is 
room  on  each  bogey  for  two. 
Fig.  2  shows  the  general  ar- 
rangement of  the  locomotive 
with  a  pair  of  motors  on  each 
bogey. 

The  details   of   the  motor, 
which  was  designed  hy  Herr 
KcichcJ,  chief  engineer  for  Sie- 
mens  &    Halskc,   arc  closely 
similar  to  those  of  motors  fur 
narrow  gage.    It  is  necessary 
to  make  the  utmost  use  of  the 
space  between  the  wheels,  and  the  bearings  are,  there- 
fore,  placed  within  the  space  enclosed  by  the  motor 
windings,  as  shown  in  Kig.  j,   In  order  to  keep  the  pres- 
sure on  the  two  hearings  equal,  the  motor  shaft  is 
geared  at  each  end  to  the  ear  axle,  there  being  a  narrow 
S>ur  wheel  at  each  end  of  the  motor  shaft  instead  of  a 
wider  one  at  one  side  only.    Another  reason  for  this 
arrangement  is  that  not  only  the  pressure  on  the  teeth, 
but  also  the  velocity  of  the  teeth  is  exceptionally  great 
latter  amounts  to  about  18  m  per  second,  with  147 


The 


motors,  but  in  the  new  equipment  provision  is  nude  for  taking 
e  111  n  ill  directly  from  the  line  at  this  voltage.  One  advantage  in 
this  arran^nm  11I  will  be  the  reduction  efl'ecud  in  the  weight  of  the 


teeth  in  the  larger  wheel  and  60  teeth  in  the  smaller  wheel 
Before  adopting  a  system  of  lubrication,  a  number  of 
experiments  were  tried  with  tooth  velocities  of  3$  m  per  second,  and 
it  was  found  that  it  was  not  sufficient  to  fill  the  gear  box  with  oil 
or  consent  grea«c  and  let  the  gear  run  in  it.    For  this  reason 
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the  system  of  forced  lubrication  with  compressed  air.  shdwn  in 
Fig  4.  was  then  adopted.  By  mean?  of  a  pump  a  pressure  oi  air 
corresponding  to  5  cm  of  mercury  is  produced  in  the  oil  reservoir, 
This  drives  the  oil  out  of  the  reservoir  to  a  distributing  cock, 
which  must  be  turned  to  the  right  or  left,  depending  on  whether 
the  locomotive  is  to  be  run  forward  or  backward  The  oil  flows 
through  one  of  two  sets  of  pipes  to  the  nozzles  above  or  below  the 
toothed  wheel,  as  shown  in  Kig.  5,  and  after  it  has  been 


the  primary  winding  of  the  motor  was  on  the  rotor,  but  this  is 
only  Fed  Bible  with  bar  winding,  which  is  not  applicable  in  this  case 
owing  to  the  high  pressure.  It  was  not  necessary  to  construct 
the  present  motor  for  a  very  high  1 


1 — U  U— ' 

FIG.  V— SECTIONAL  VIEW  OF  MOTOR  CJZ 


FIG.  4.— SYSTEM  OF  LUBRICATION 


collects  at  the  bottom  of  the  gear  case,  and  is  then  pumped 
to  the  oil  reservoir.  This  system  of  lubrication  is  only  necessary 
with  a  gear  ratio  of  2.1.  If  a  ratio  of  from  l.JS  to  1.4  is  used,  the 
velocities  of  the  teeth  arc  smaller,  and  the  ordinary  lubrication 
with  consistent  grease  is  sufficient,  otherwise  the  construction  oi 
the  gear  box  is  not  different  from  the  ordinary,  nor  is  the  suspen- 
sion of  the  motor. 

The  motor  case  is  of  cast  steel,  and  is  made  in  two  parts,  carefully 
turned  inside  so  that  there  is  a  firm  bearing  surface  ior  the  active- 
iron  and  a  good  conduction  of  heat  through  it.  The  bushes  of  the 
bearing  arc  in  one  part.  They  are  of  bronze,  lined  with  white 
metal.  300  mm  long  and  100  mm  internal  diameter.  This  makes 
it  possible  to  reduce  the  air  gap  of  the  motor  to  1,5  mm  or  2  mm, 
The  active  iron  which  carries  the  primary  winding  is  iastened 
with  screws  into  the  motor  case,  which  i-.  shown  in  Fig  6.  The 
rotor  of  the  motor  is  fastened  to  the  motor  shaft  by  means  of  a 
special  sleeve,  so  that  the  motor  can  subsequently  be  arranged  on 
the  car  axle  for  direct  driving.  The  active  iron  of  the  rotor  is  held 
together  by  screws  and  pressure  discs,  and  carries  the  secondary 
winding.  On  the  rotor  sleeve  two  slip  rings  are  held  by  a  second 
sleeve,  and  the  current  is  collected  from  the  slip  rings  by  means 
of  carbon  brushes.   There  arc  three  apertures  in  the  upper  caning 


FIG.    5— KLfcVAIluN   OF   MOTOK  AND   OEAR  CASE, 
METHOD  OF  LUBRICATION 


SHOWING 


of  the  motor  case  on  the  slip-ring  side,  to  facilitate  inspection. 
The  motor  itself  is  lubricated  by  means  of  oil  and  wicks,  the  oil 
being  contained  in  vessels  screwed  on  to  the  motor  and  communi- 
cating with  the  bearings  by  copper  tubes,  which  arc  shown  in  Kig. 
S_  This  arrangement  was  found  to  be  necessary  because  of  the 
small  space  available. 

To  obtain  a  better  casting  the  axle  bearings  are  screwed  on  to 
the  motor  casing,  Fig.  6.  On  the  other  hand,  the  lugs  which,  with 
the  assistance  of  the  springs,  transfer  the  weight  of  the  motors  and 
the  turning  movement  it  occasions  to  the  underframe,  are  cast 
directly  on  to  the  motor  casing. 

In  the  first  experimental  fast-speed  car,  it  will  be 


ck  quence  of  the  smaller  weight  of  the  car,  smaller  starting  torque 
iry  was  necessary.  The  rotor  may,  therefore,  be  of  smaller  diameter, 
and  the  primary  winding  can  be  placed  on  the  stator.  In  order  to 
afford  as  large  a  cooling  surface  as  possible,  the  slots  are  made 
fairly  deep,  so  that  the  coils  are  thin  and  wide.  A  calculation  of 
the  conditions  of  saturation  oi  the  active  iron  gave  a  radius  of 
about  M  cm  for  a  width  of  30  cm  The  cores  of  both  stator  and 
rotor  consist  of  laminations,  those  for  the  rotor  being  stamped  in 
one  piece,  and  those  for  the  stator  being  made  up  of  segments. 
The  calculation  for  the  winding  gave  72  open  slots,  and  72  wires 
per  slot  of  the  primary.  Star  connection  is  employed,  and  the 
wires  are  placed  in  mica  tubes.  To  save  space  and  to  secure  cer- 
tainty of  insulation  the  coils  arc  placed  alternately  in  longer  and 
shorter  tubes,  so  that  the  longer  ends  always  lap  over  the  shorter, 
by  this  means  the  possibility  of  sparking  from  one  phase  to 
another  is  considerably  reduced.  The  method  of  insulating  the 
high-pressure  winding  was  determined  upon  after  several  trials. 
In  the  final  test  the  winding  withstood  a  pressure  of  22,000  volts 
without  cracking  and  without  disclosing  any  weakness. 

The  winding  of  the  rotor  is  placed  in  ninety  half-closed  slots, 
and  consists  of  a  number  of  single  Hat  copper  bars  arranged  in 
scries  and  four  in  each  slot.    It  is  a  wave  winding  connected  in 


FIG.  6.— SECTIONAL  ELEVATION  OF  MOTOR 

star.  The  three  free  ends  are  connected  to  two  slip  rings  and  the 
frame  of  the  rotor  respectively.  At  starting  the  pressure  in  the 
rotor  winding  is  700  volts.  The  employment  of  bars  for  the  rotor 
winding  facilitates  the  addition  of  bronze  binding  wires,  and  also 
permits  of  a  very  effective  ventilation.  The  air  enters  the  neigh- 
borhood of  the  shaft  and  is  directed  outward  through  the  open- 
ings in  the  rotor  casting  by  vanes,  which  are  cast  on  to  the  latter. 
This  current  of  air  also  cools  the  stator  coil*.  The  velocity  of  the 
air  was  about  6  m  per  second,  and  about  120  litres  of  air  was 
forced  through  per  second.  To  prevent  the  high  pressure  spark- 
ing over  when  the  motor  gets  warm,  the  inside  of  the  frame  it 
covered  with  a  thick  layer  of  mica  wherever  it  is  adjacent  to  the 
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primary  winding,  and  the  distance  of  this  winding  from  the  frame 
is  always  kept  as  large  as  possible. 

The  three  high-pressure  cables,  which  are  insulated  to  stand 
15,000  volts,  are  led  through  three  snit  rubber  brushes,  which  are 
placed  inside  hard  rubber  brushes.  They  end  in  three  terminals, 
which  are  mounted  on  corrugated  porcelain  insulators  attached  to 
saddles  supported  on  mica-insulated  iron  tubes  fixed  to  the  casing 
of  the  motor.  The  weight  of  the  motor  and  gear  is  4090  kg. 

Fig.  7  shows  the  connections  of  the  motor  and  controller.  With 
the  exception  of  the  resistances,  nearly  all  the  apparatus  employed 
are  similar  to  those  used  in  the  previous  experimental  car.  The 
speed  at  starting  is  regulated  by  varying  the  resistance  in  the  rotor 


cvroHOD  wi°t; 


FIG.  7. — GENERAL  DIAGRAM  OF  CONNtCTIONS 

or  secondary  circuit.  This  is  insulated  from  earth,  as  the  third 
secondary  phase  of  the  motor  is  connected  to  earth  through  the 
motor  shaft.  The  current  to  the  stator  coils  passes  from  the  main 
switch  through  iuscs.  The  switch  is  driven  by  an  air  piston,  and 
serves  as  a  reversing  switch  by  changing  the  phases. 

The  rotor  resistance  has  twenty-four  steps,  and  the  resistance 
coils  are  spirals  of  Kruppin  wire,  held  by  porcelain  insulators  on 
an  iron  frame.  The  hand-wheel  is  on  a  vertical  spindle  which  con- 
trols this  resistance  The  switches  for  the  primary  high-pressure 
circuit  arc  of  the  tubular  type,  and  are  worked  by  air  pressure. 
Both  the  high-pressure  switches  and  fuses  arc  placed  in  the  cable 
ways  behind  the  motors,  and  are  visible  through  glass  windows. 

When  the  locomotive  was  completed  tests  were  made  at  a 
gradually  increasing  pressure,  starting  at  6000  volts  and  about  SO 
alternations.  The  final  test  was  made  at  11000  volts  and  95 
alternations,  and  with  a  trailer  weighing  31  tons,  a  speed  of 
105  km  per  hour  was  attained.  The  toothed  gear  ran  quietly,  and 
the  motor  stood  the  high  pressure.  About  260  kw  were  required. 
This  corresponds  to  a  load  of  about  -.'No  hp  on  th  •  driving  wheels, 
which  agrees  with  experience  already  obtained  at  100  kw  per  hour. 
Tests  were  also  made  to  determine  the  tractive  effort  of  the  loco- 
motive, and  for  this  purpose  the  old  experimental  car  was  used  as 
irailer,  so  that  a  total  weight  of  about  130  tons  was  drawn. 


Plant  Acquired  by  the  Brill  Company  for  the 
Car 


It  was  announced  111  St.  Louis  this  week  that  the  Brownell  Car 
Works  had  recently  been  acquired  by  the  American  Car  &  Truck 
Company  This  latter  company  was  formerly  the  American  Car 
Company,  which  has  been  reorganised  and  reincorporated  under 
the  new  name,  and  at  a  recent  meeting  John  A.  Brill  was  elected 
president  oi  the  new  company.  This  deal  will  give  the  Brill  Com- 
pany control  of  two  large  and  complete  car  building  plants  west 
of  the  Mississippi  Kivcr. 

The  Brownell  car  works,  of  which  the  late  P.  B.  Brownell  was 
the  head,  arc  in  Xorth  St.  Louis,  When,  some  years  ago.  the  firm 
became  financially  imolvcd  to  such  an  extent  that  the  appointment 
of  a  trustee  was  necessary,  W.  B.  Thompson,  a  director  of  the 
company,  was  appointed  to  that  position,  and  has  handled  the 
property  ever  since.  At  the  time  it  came  into  his  hands,  it  is 
stated,  there  W3I  $190,000  of  indebtedness  against  it.  Mr.  Thomp- 
son has  so  '•  .Tidied  it  that  the  property  has  not  only  paid  oft 
the  total  indebtedness,  but  has  given  a  handsome  income  for  Mrs. 
Krowiu-tl  and  her  daughter. 


New  Cars  for  the  Cincinnati  Traction  Company 

For  a  long  time  single-truck  cars  have  been  used  exclusively  on 
city  lines  in  Cincinnati.  The  present  management,  however,  has 
<een  fit  to  follow  the  example  of  many  other  companies  through- 
out the  United  Slates,  and  has  begun  to  equip  with  double-truck 


RKAR  END 

CROSS  SECTIONS  OF  STANDARD  CLOSED  CARS 

cars  The  drawings  showing  the  construction  of  these  cars  art 
given  accompanying  this  article. 

The  length  of  the  new  car  is  3<)  it.  b%  ins,  over  all.  The  length 
of  the  body  is  j&  ft.  >/,  in.  over  corner  posts.  The  trucks  upon 
which  these  cars  are  mounted  are  Pcckham  14B  3.  extra  heavy, 
with  4  ft.  6  in   wheel  base.    The  J 


is  17  ft.  6  ins. 

These  cars  will  run  single-ended,  as  can  be  seen  by  the  plat- 
form arrangement,  which  gives  the  motorman  a  cab  by  himself, 
free  from  all  interference  by  passengers.   The  cars  will  be  equipped 
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with  Wcstinghouse  number  68  motors,  two  motors  on  each  truck. 
These  cars  arc  being  built  at  the  Cincinnati  Traction  Company's 
large  shops  in  Cincinnati,  where  such  an  extensive  plant  (or  car 
building  has  been  erected  that  the  company  has  seen  fit  to  take  a 
number  of  contracts  for  cars  from  other  street  railway  companies 
in  order  to  make  it  profitable  to  keep  these  shops  in  operation 
The  shops  are  under  the  charge  oi  Robert  Dunning,  master 
mechanic,  who,  with  President  and  General  Manager  W.  Kclsey 
Schocpf,  decided  upon  the  design  of  the  cars  now  being  built. 



New  England  Street  Railway  Club 

The  first  fall  meeting  of  the  Xew  England  Street  Railway  Club 
was  held  at  VV'cslcyan  Hall,  36  Bromrtcld  Street,  Boston,  on 
Thursday  evening,  (Jet.  23,  with  President  Partington  in  the  chair, 
The  subject  for  discussion  was  the  "Multiple  Unit  System,"  and 
the  meeting  began  with  a  paper  upon  this  topic  by  Paul  YVmsor, 
assistant  to  the  vice-president  of  the  Boston  Elevated  Railway- 
Company. 

In  speaking  of  multiple  unit  control  Mr.  Winsor  stated  his 
desire  to  cover  the  subject  oroadly,  and  referred  to  the  definition 
given  by  F.  J.  Spraguc,  in  the  May  4,  tyoi,  issue  of  the  Strf.et 
Railway  Journal,  as  follow*:  "Briefly  defined  it  is  a  system  of 
control  of  railway  motor  controllers,  whatever  their  number,  and 
wherever  situated  in  a  train,  through  a  secondary  electric  circuit, 
common  to  all  the  cars  from  or  through  which  it  is  desired  to 
exercise  control.  The  number  and  position  of  equipped  or  un- 
equipped units,  and  to  a  certain  extent  the  character  of  these  units, 
is  immaterial,  and  variation  in  end  relation  should  likewise  be  a 
matter  of  indifference."  Mr.  Winsor  then  said  in  part: 
"Nearly  all  the  members  of  this  club  arc  single-car  men,  and  few 
roads  in  the  East,  operated  by  electricity,  arc  using  more  than 
one  car  per  train.  In  cities  where  rapid  transit  service  is  a  neces- 
sity in  congested  districts  at  high  speed  it  becomes  very  necessary 
to  use  more  than  one  car  in  a  train  in  order  to  handle  the  traffic 
properly,  especially  as  the  time  interval  between  high-speed  cars 
must  be  considerably  greater  than  that  between  slower  speed 
equipments.  It  it  now  about  two  years  since  an  exhaustive  series 
of  tests  were  made  at  night  in  the  Trcmont  Street  subway  by  the 
Boston  Elevated  Railway  Company  on  the  different  types  of 
multiple  unit  control  then  on  the  market.  Trains  were  run  back 
and  forth,  the  power  consumption  of  the  equipments  measured, 
and  after  a  careful  analysis  of  the  results  the  Spraguc  system  was 
adopted  by  the  company  as  the  one  apparently  best  suited  to  its 
requirements.  The  systems  tested  were  the  Spraguc,  Westing- 
house  and  General  Electric.  As  is  well  known  the  Spraguc  Com- 
pany now  is  controlled  by  the  Spraguc  Company,  and  1  under- 
stand that  there  is  some  arrangement  between  the  Wcstinghouse 
and  General  Electric  Companies  whereby  patent  litigation  is 
avoided  when  the  two  types  of  controls  come  into  competition.  I 
believe  that  the  electric  railway  world  owes  more  to  Frank  J. 
Spraguc  in  connection  with  the  multiple  unit  system  than  to  any 
other  man,  and  it  owes  much  to  him  in  view  of  his  earlier  pioneer 
work  in  surface  car  practice  as  well.  Not  only  is  he  a  tremendous 
enthusiast  himself,  but  as  he  has  the  power  of  making  others  en- 
thusiastic, and  it  is  largely  due  to  his  persistent  efforts  that  the 
control  of  to-day  is  in  its  present  practical  form. 

"All  three  systems  have  master  controllers  on  the  car  platforms, 
connected  by  cables  to  the  control  system  proper.  The  Spraguc 
and  General  Electric  controllers  resemble  closely  the  ordinary 
platform  street  car  controller,  but  the  Wcstinghouse  master  con- 
troller is  slightly  different  in  its  outward  form,  but  essentially 
similar  in  its  operating  features.  In  general  the  Wcstinghouse 
system  is  the  simplest  of  the  three.  It  involves  no  new  or  untried 
devices,  and  all  the  apparatus  which  goes  to  make  it  up  has  been 
used  for  years  in  other  service.  The  main  cortrollcrs  arc  usually 
placed  in  a  closet  on  each  motor  car.  One  air  cylinder  moves  the 
reverter  around,  and  MOtbeT  operate?  the  main  controller  drum, 
which  makes  the  series  parallel  combinations  of  motors  which  are 
found  in  ordinary  work.  The  power  for  moving  the  control 
cylinders  is  derived  from  compressed  air  supplied  by  the  air-brake 
system,  and  the  air  valves  arc  opened  and  closed  by  small  electro- 
magnets, actuated  by  a  small  battery  current, 

"The  first  movement  throws  the  reverscrs  forward  or  back,  the 
second  operates  the  air  eylirdcr  of  the  ear  citrtiit  breaker,  closing 
a  rather  quick  break  switch  by  air  pressure,  and  the  third  master 
control  movement  connects  to  the  controller  drum  through  its 
air  valves,  causing  a  step  by  step  movement,  called  'notching 
up.'  and  throwing  the  motors  into  the  usual  scries  parallel  com- 
binations. When  the  master  controller  is  off  and  air  cylinder 
opens  the  automatic  circuit  breaker  referred  to.  and  the  main  con- 
troller drum  also  returns  to  the  off  position. 


"The  greatest  danger  in  any  control  system  is  the  possible 

inability  to  cut  off  power  when  necessary.  On  ordinary  street 
cars  an  overhead  switch  on  the  platform  accomplishes  this.  In  the 
usual  multiple  unit  practice  the  failure  of  the  current  supply  opens 
the  control  circuits,  and  every  possible  safeguard  is  employed  to 
avoid  the  danger  above  suggested.  In  the  Wcstinghouse  system 
the  train  cable  has  seven  wires,  one  each  for  the  battery  current, 
iorward  reverse,  backward  reverse,  series,  multiple,  off  and  main 
switch.  There  are  five  air  cylinders,  one  each  for  the  main  switch, 
forward  reverse,  backward  reverse,  notching  up  main  controller 
drum  and  off  controller.  In  the  Spraguc  system  the  main  control 
is  similar  to  that  of  the  ordinary  street  car  controller  in  its  func- 
tions, except  that  owing  to  patent  courses,  the  reverter  drum  is  in 
a  separate  case  from  the  controller  drum,  and  the  scries  and 
multiple  connections  are  all  made  on  a  separate  piece  of  apparatus. 
The  first  motion  of  the  master  controller  handle  throws  current 
to  the  reverse  solenoid,  turning  the  drum  to  cither  iorward  or 
back  position,  and  the  main  controller  drum  is  then  released, 
and  notched  up  by  a  small  direct-connected  motor  called  the 
'pilot  motor,*  whereby  the  main  motors  of  the  car  arc  operated  in 
the  usual  fashion.  The  pilot  motor  is  not  controlled  directly  by 
the  master  controller,  but  is  operated  by  relays.  After  the  first 
step  has  been  passed  over  the  master  controller  cylinder,  which 
starts  the  revcrser  the  second  step  operates  the  relays  of  the  pilot 
motor  rheostat.  The  Sprague  system  derives  its  current  from 
the  trolley  or  third  rail,  as  does  the  General  Electric. 

"On  the  relay  circuits  of  the  pilot  motor  is  an  automatic 
throttle  which  absolutely  limits  the  acceleration  of  each  car,  and 
prevents  more  than  a  certain  predetermined  current's  flowing 
through  the  motors.  If  this  throttle  is  traversed  by  too  large  a 
current  the  contact  lilts,  and  the  pilot  motor  stops  the  rheostat 
and  controller  drum  at  once.  Thus  the  acceleration  is  automatic, 
and  it  is  absolutely  impossible  for  a  motorman  to  vary  it.  As 
soon  as  the  main  motors  have  speeded  up  properly  the  pilot  motor 
starts  again,  and  so  proceeds  until  all  the  resistance  is  cut  out. 
l  ittle  or  no  training  in  the  actual  handling  of  the  controller  is 
required  with  new  motormcn.  It  is  impossible  for  a  motorman 
to  jerk  a  train  in  starting.  Any  notch  of  the  control  can  be  run 
upon  for  yard  movement.  As  yet,  I  understand  that  the  throttle 
is  not  applied  to  the  General  Electric  system,  a  mechanical  feature 
being  introduced  to  caution  the  motorman  from  accelerating  too 
fast.  In  the  Spraguc  system  is  a  'coast'  contact,  which  runs  the 
pilot  motor  backward,  thereby  throwing  the  rheostat  off  the  cir- 
cuits. The  car  cannot  possibly  be  started  without  the  reverscrs 
being  either  positively  in  forward  or  back  position. 

"One  of  the  safeguards  of  the  Sprague  system  is  the  facility  of 
opening  the  main  circuits  which  exists.  This  may  be  done  either 
by  the  revcrser,  the  automatic  stop  relay,  which  is  actuated  by  the 
revcrser  solenoid  current,  and  runs  the  pilot  motor  backward,  or 
the  coast  relay.  The  revcrser  cannot  be  thrown  in  a  second  time 
unless  the  main  controller  is  completely  at  the  'off  position.  The 
ear  will  not  move  unless  the  revcrser  is  in  one  position  or  the 
other  for  forward  or  back  motion. 

"The  General  Electric  system  has  the  usual  master  controller 
in  the  cab,  and  its  revcrser  is  a  piece  of  apparatus  by  itself, 
operated  directly  from  the  master  controller  by  solenoids.  It  is 
a  dead  switch,  and  never  moves  while  the  current  is  on,  and  'stays 
put'  in  its  last  position  when  once  the  controller  handle  is  moved 
Iorward.  Only  the  rupturing  of  the  current  supply  will  throw  the 
revcrser  off.  The  scries,  multiple,  and  resistance  contacts  arc  each 
made  on  separate  pieces  of  apparatus,  called  "contactors.-  A  two- 
motor  equipment  of  moderate  size  requires  thirteen  contactors 
per  car.  I  have  seen  this  control  in  operation  in  New  York  or 
Brooklyn,  where  it  has  been  in  service  nearly  two  years,  and  the 
apparatus  is  certainly  very  rugged,  and  has  stood  the  test  of 
working  experience  very  well.  In  the  General  Electric  train  line- 
are  nine  wires,  there  being  two  for  the  reverter,  one  for  the  series, 
one  for  the  multiple  position,  and  five  for  resistance  combinations. 
These  operate  the  thirteen  contactors.  A  four-motor  equipment 
requires  twenty-six  contactors. 

"There  are  four  fundamental  requirements  in  any  system  of 
multiple  unit  control: 

"tst.  Absolute  certainty  of  the  opening  of  the  main  motor 
circuits  when  the  master  controller  goes  to  'off'  position. 

"2d.  Proper  car  direction  of  movement  under  all  circum- 
stances. 

",ld  Motor-control  circuit  never  closed  unless  all  resistance 
is  in.  and  then  the  step  by  step  cutting  out  of  this  resistance. 

"4th.    In  my  opinion  very  important  automatic  throttle  control. 

"I  think  those  of  you  that  have  operated  motors  of  over  75  hp 
will  agree  that  they  arc  very  hard  upon  controllers.  A  few  of 
our  cars  on  the  elevated  division  arc  equipped  with  four  75-hp 
motors,  and  the  remainder  with  two  150-hp  motors.  The  current 
ot  the  latter  equipments  is  very  hard  upon  the  control,  and  prob- 
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ably  four  times  as  frequent  inspection  is  required  over  the  four- 
motor  equipments. 

"More  trouble  arises  from  the  heavy  currents  encountered  in 
slow-speed  yard  work  than  with  the  lighter  currents  required  to 
operate  at  high  speeds,  We  have  no  circuit  breakers  on  the 
elevated  cars  in  Boston,  as  we  did  not  feel  that  there  was  any 
breaker  made  which  might  not  'freeze'  or  stick  at  some  critical 
time.  Instead  we  have  used  No-Arc  (uses  with  considerable 
success,  and  lately  a  copper  ribbon  fuse,  t'J  ins.  wide,  o  ins.  be- 
tween terminals.  10-1000  of  an  inch  thick,  with  a  :-in.  roll.  These 
fuses  rupture  nicely  at  600  amps.  We  have  also  used  shoe  fuses 
successfully  on  each  of  the  four  contact-shoes,  these  arc  con- 
stituted of  copper  wire.  The  small  percentage  of  weight  on 
drivers  found  in  locomotive  systems  limits  the  acceleration  which 
can  be  obtained.  Then  two  t.5o-hp  per  axle  is  about  the  limit  of 
equipment,  which  can  readily  be  applied  to  the  type  of  cars  now 
in  use  in  this  country.  By  the  adoption  of  the  multiple  unit 
electric  system  the  Liverpool  Overhead  Railway  has  raised  its 
schedule  speed  from  \2  miles  to  19  miles  per  hour.  The  Man- 
hattan Elevated  in  New  York  use  the  General  Electric  system  of 
mutiple  control,  two  cars  out  of  three  being  motor  cars.  In  rush 
hours  two  trains  arc  coupled  together,  making  four  motor  cars 
and  two  trailers  per  train.  The  train  can  be  operated  from  any 
platform,  and  in  any  of  the  three  multiple  unit  systems  the-e  is 
practically  no  limit  to  the  number  of  cars  that  can  be  operated  in 
a  train  together.  Trains  are  generally  cheaper  to  operate  than  the 
ramc  number  single  cars  in  point  of  transportation  wages.  The 
multiple  unit  system  gives  a  very  elastic  arrange  ment  of  cars  from 
the  operating  standpoint.  The  best  of  brakes  should  be  installed 
on  all  such  high-powered  equipments  as  are  to-day  utilizing  the 
multiple  unit  control. 

"  'Straight  air'  is  easier  to  handle  than  automatic  air  in  many 
classes  of  service,  as  simply  opening  the  valve  handle  applies  the 
brakes  by  direct-air  pressure,  but  with  more  than  one  car  straight 
air  hrakes  are  very  dangerous,  especially  on  grades.  Here  it  is 
hard  to  handle,  and  to  get  the  proper  application  is  not  easy. 
The  brake  must  be  entirely  released  before  a  second  application 
can  be  made,  and  if  many  are  made  on  a  single  grade  it  is  not 
long  before  the  motorman  finds  himself  out  of  air  supply.  It 
takes  about  one  second  to  restore  I  lb.  of  air  with  this  system, 
and  unless  the  valve  is  in  the  off  position  the  auxiliary  reservoir 
cannot  be  restored.  Steam  roads  using  straight  air  employ  I  re- 
taining valve,  to  enable  long  applications  to  be  made  on  grades  " 

In  the  discussion  which  followed.  Chief  Electrician  Hall,  of  the 
Bo»ton  Si  Maine  Railroad,  stated  that  bis  road  uses  the  multiple 
unit  system  of  control  on  its  line  between  Concord  and  Man- 
chester. N.  H.  It  has  bCM  found  extremely  useful  in  handling 
rush  business 

H.  S.  Knowlton,  of  Boston,  then  spoke  41/  the  multiple  unit 
control  as  installed  upon  the  Seattle  Tacorna  f titer urhan  Railway, 
I  road  managed  and  built  by  Stone  &  Webster.  The  line  con- 
necting the  two  cities  was  Opened  for  business  in  Srptetnber  of 
this  year,  and  is  about  .<o  miles  long,  a  schedule  time  of  about  I'  t 
hours  in  limited  express  service  being  feasible  upon  it.  There  arc 
local  trains  in  addition  to  the  express  trains.  Each  train  consists 
of  a  .w-ton  motor  car.  hauling  a  20-ton  trailer,  and  the  maximum 
speed  is  above  fio  m  p.  h,,  with  four  General  Electric  rV»  (125 
hp)  motors,  gear  ratio  1.55.  Current  is  supplied  to  three  sub- 
stations at  about  25.000  volts,  three  phase,  and  applied  to  the 
motors  from  both  third  rail  and  trolley,  according  to  the  right  of 
way  at  600  volts.  In  each  sub-station  is  a  .too-kw  motor  generator 
se-t.  with  a  storage  battery,  operating  with  a  booster  in  multiple 
with  the  set  on  the  station  bus-bars.  The  road  is  also  to  be 
equipped  with  express  cars  weighing  from  25  tons  to  30  tons, 
each  car  carrying  four  General  Electric  rVi-motors.  and  operating 
at  high  speeds  in  order  to  get  out  of  the  way  of  the  passenger 
trains,  the  road  being  single-tracked  The  road  also  is  planning 
for  two  or  more  electric  freight  locomotives,  each  equipped  with 
four  General  Electric  rWmotors.  geared  for  a  maximum  speed  of 
12  miles  per  hour,  with  a  275-ton  train  on  level  track.  It  has  been 
proposed  to  arrange  to  throw  all  four  motors  in  full  multiple  in 
the  freight  equipments,  and  thus  obtain  a  speed  of  24  miles  per 
hour  approximately,  with  the  same  weight  of  train,  blowing  air 
through  the  motors  by  a  small  fan  motor  blower,  in  order  to  re- 
duce the  heating.  On  this  particular  road  the  cost  of  the  multiple 
unit  system,  with  all  its  advantages,  was  not  prohibitively  greater 
than  a  straight  locomotive  system,  and  the  lesser  points  of  de- 
creased platform  space  and  more  evenly  distributed  weight  upon 
ear  body,  were  not  lightly  passed  by.  It  has  been  found  difficult 
to  operate  the  interurban  trains  at  slow  enough  speed*  in  Seattle 
on  account  of  the  high-speed  gearing,  high-powered  motors  and 
multiple  connection  of  two  motors  in  the  series  position  This 
can  nmhablv  be  obviated  by  a  special  eommutating  switch,  with 
which  the  motorman  can  throw  all  four  motors  in  series  for  city 


running,  and  thus  apply  123  volts  or  slightly  over  in  city  service, 
thereby  enabling  the  slower  city  speeds  of  12  m.  p.  h.  and  tinder 
to  be  properly  held,  supplemented  by  judicious  braking  and  coast- 
ing. Care  has  to  he  used  in  operating  more  than  one  motor  car 
in  a  train  at  a  time,  as  the  indiscriminate  bunching  of  several 
equipments  would  overload  the  sub-station  nearest,  even  with  the 
battery  auxiliary.  He  further  stated  that  it  was  his  opinion  that 
the  energy  consumption  of  trains  cperating  on  such  a  road  as 
the  Sealtle-Tacoma  should  not  exceed  70  watt-hour 
at  the  sub-station,  direct-current,  bus  bars.  The 
celcrating  current  of  each  motor  trailer  train  would  probably 
work  out  in  excess  of  800  amps.  The  energy  consumption  of  the 
control  circuits  would  probably  amount  to  less  than  1  per  cent 
of  the  average  current  per  train. 

The  paper  on  "Car  House  Labor-Saving  Appliances,  by  William 
Pestell,  of  the  Worcester  Consolidated  Street  Railway 
was  reserved  for  a  later  meeting. 




Valley  Railway  Strike  Ended 


The  strike  on  the  Hudson  Valley  Railway  has  been  settled  and 
the  lines  arc  again  in  working  order  with  a  full  complement  of 
men,  and  no  interference  from  any  source.  The  company  per- 
sisted in  its  refusal  to  recognize  the  union,  and,  as  the  old  em- 
ployees found  that  their  places  were  being  filled  satisfactorily  by 
non-union  men,  they  yielded  to  the  inevitable  and  made  the  best 
terms  they  could.  This  decision,  it  is  believed,  was  prompted  in 
a  measure  by  the  fact  that  the  company  has  maintained  a  con- 
sistent attitude  throughout  the  difficulty,  and  that  it  became  evi- 
dent that  the  management  was  not  to  be  intimidated  by  the  vio- 
lence of  the  mob.  The  latest  outrages,  culminating  in  the  riot 
on  Oct  4,  resulted  in  the  indictment  of  twenty-five  men,  who  were 
charged  with  participating  in  that  affair.  Thomas  Halligan.  a 
hoilcrmaker  from  New  York,  who,  it  is  alleged,  caused  consider- 
able trouble  along  the  line  as  an  agitator,  was  arrested  in  Ballston 
last  week.  Halligan  heard  that  a  warrant  was  out  for  his  arrest 
ami  was  trying  to  escape  to  New  York.  It  is  charged  that  the 
prisoner  was  implicated  in  the  blowing  up  of  the  trolley  car  at 
Stillwater  and  other  similar  outrages.  The  criminal  proceedings 
had  the  effect  of  frightening  the  labor  leaders  from  other  cities, 
and  they  quickly  left  the  field  of  action.  With  their  departure 
negotiations  were  reopened  on  behalf  of  the  men. 

On  Saturday  a  committee  of  the  Glens  Falls  men  called  on 
President  Colvin  and  General  Manager  Josselyn,  and  after  a  con- 
sultation was  asked  to  formulate  a  statement  of  terms  upon  which 
the  men  would  return  to  work.  This  was  agreed  on.  and  the  com- 
mittee submitted  terms  which,  after  come  amendments,  were  ac- 
cepted by  the  company's  officers.  The  Glens  Falls  division  held 
several  conferences  during  the  day  and  finally  voted  to  accept  the 
agreement  and  return  to  work.  The  same  terms  were  submitted 
to  the  Sarateiga  and  Stillwater  divisions,  and  the  Saratoga  men 
voted  favorably,  while  the  Stillwater  men  rejected  them.  A  com- 
mittee then  went  to  Stillwater  and  brought  back  a  committee  of 
six.  which  had  several  consultations  with  the  representatives  of 
the  company.  The  committee  went  back  to  Stillwater,  and  a 
meeting  of  that  division  was  held,  at  which  it  was  decided  to 
accept  the  terms  and  return  to  work. 

It  was  announced  that  the  terms  upon  which  the  strike  was 
settled  provide  that  the  men  who  have  been  receiving  16  cents  an 
boor  w  ill  receive  17  cents,  and  men  who  have  been  receiving  :8'  j 
cents  will  hereafter  be  paid  lej  cents.  Instead  of  having  inspectors 
OH  the  Stillwater  division,  who  are  paid  25  cents  and  15  cents,  that 
work  will  be  done  at  night  by  men  from  the  main  offices.  All  the 
[omjet  employees  will  be  reinstated  in  their  old  poettiont,  except 
those  who  are  under  indictment. 

The  company  makes  no  contract  with  the  union,  and  does  not 
recognize  it  in  the  settlement,  the  men  returning  tei  work  as  indi- 
viduals. It  is  further  announced  that  the  men  will  abandon  their 
present  affiliation  with  the  union  on  the  lines  of  the  United  Trac- 
tion Company,  and  that  a  new  organization  will  be  formed  to 
consist  exclusively  of  employees  of  the  Hudson  Valley  Company, 
and  have  no  connection  with  any  other  Union. 

The  case  of  Motorman  Osgood,  which  has  been  one  of  the 
mooted  points,  will  be  placed  on  exactly  the  footing  that  it  had 
before  the  strike,  and  he  will  have  a  hearing  by  the  officers  of  the 
company.  Hereafter  any  employee  has  the  right  to  appeal  to  the 
general  manager  of  the  company. 

The  strike  cost  the  company  and  the  men  a  great  deal  of  money, 
but  the  heaviest  expenditure  was  that  for  the  maintenance  of  the 
troops  which  were  called  out  to  preserve  order  and  protect  prop- 
erty. This  will  fall  upon  the  counties  in  which  the  disturbances 
occurred. 
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Accident  Blanks 

The  extended  paper  on  the  subject  ot  accidents,  by  C.  R. 
BaniCS,  electrical  expert  of  the  New  York  Board  of  Railroad 
Commissioners,  and  the  paper  and  discussion  on  the  adjustment  of 
accident  claims  at  the  recent  Detroit  convention,  indicate  the 
practical  importance  of  this  subject  of  street  railway  operation  and 
the  necessity  of  procuring  and  having  on  file  iull  details  in  regard 
to  any  accident.  In  no  other  way  can  the  claim  agent  be  sure  of 
the  actual  liability  of  the  company  to  the  victim  of  the  disaster,  or 
the  advisability  of  settling  a  claim  before  a  suit  is  brought. 

The  methods  followed  by  the  different  railway  companies  in 
securing  reports  of  accidents  are  multifold,  but  practically  all  in- 
clude a  statement  to  be  secured  from  the  conductor  and  motor- 
man,  the  victim,  if  possible,  a*  well  as  any  witnesses  who  may  be 
on  the  ear  or  in  the  neighborhood.  A  study  of  the  different  blanks 
in  use  reveals  a  variety  of  the  practice  Thus,  the  San  Francisco 
&  San  Mateo  Railway  Company  requests  the  witnesses,  besides 
making  a  statement  of  the  accident,  to  indicate  where  he  or  she 
was  at  the  time  the  accident  occurred,  and  if  a  passenger  to  mark 
his  position  on  a  small  skctehof  a  car  contained  in  the  blank,  or 
if  a  pedestrian,  011  a  sketch  of  the  street  The  accident  blank  of 
this  company  to  be  filled  out  by  witnesses  is  given  below: 

San  Francisco  &  San  Mateo  K.  Ry  Co 
Office:  io.»  Thirtieth  Street, 
San  Francisco. 

Accident  Report  No  

STATEMENT  OF 


Name 


Occupation   

Address   

Date   190  

Date  of  accident  Time  

Were  you  a  passenger  

State  number  of  car  

Where  did  you  board  the  car  

In  what  direction  was  the  car  going  (towards  the  Ferry  or  away 

from  it)  

Were  you  sitting  or  standing  upon  the  car  

Were  you  on  the  right  or  left-hand  side  of  the  car,  looking 
ahead   

rieasc  mark  the  place  you  occupied  on  the  car  on  this  sketch. 


Mark  on  diagram  below,  name'  of  street?,  and  position  ot  car 
at  time  of  accident.  If  you  wen-  on  the  street  at  the  lime  of  the 
accident,  mark  the  spot. 


State  the  sex  of  person  injured  and  about  what  age. 
Extent  of  injury  or  damage  to  property  so  far  as  you  were  able 
to  see  it. 

CAl-SK  1  >F  ACCIDKNT: — 

Here  state  as  fully  as  you  arc  able  how  the  accident  occurred, 
from  your  point  of  view.  Also  state  as  accurately  as  possible: 
<i>  Was  the  bell  rung  by  the  motorman  l>efore  the  accident? 
(2)  The  distance  or  time  during  which  it  was  r>mg.    (3)  How  far 


the  car  ran  after  the  accident  occurred, 
you  think  material. 

Please  sign  your  statement  in  full. 


(4)  Any  other  particulars 


The  information  required  on  the  blank  to  be  filled  out  by  con- 
ductors in  the  case  of  all  accidents  is  as  follows: 

ACCIDENT  REPORT 

INSTRUCTIONS, 

On  this  blank  will  be  reported  all  accidents  to  persons  or  property, 
however  the)   may  be  caused,  ami  accident!  ... 
cars,  with  injury  to  same. 

Date  of  Report  18. ..  Hour  and  Date  of  Accident  18.  . 

Run  No  Car  No  Badge  No  Line. 

Leaving  Street  at  M. 

For   


At  or  near  which  Street  

Number  of  Passengers  on  Car  

Name  ami  address  of  person  injured. 
Extent  of  injury  


.Exact  Time 


Address  „f 
What  disposition 
Age 


or  friends.  . . 
of  injured 


Description   

Cause  of  Accident  

What  Physician  (if  any)  attended  injured  person  

By  whose  order  was  he  summoned  

Detention  to  car  

State  briefly  amount  damage  (if  any)  to  car  

Give  a  complete  account  of  how  the  accident  occurred.  (State  if 
the  hell  was  rung  and  for  what  distance  it  was  ringing  before 
the  accident  occurred:  at  what  speed  the  car  was  traveling 
just  before  the  accident:  if  it  slowed  up  at  alt:  the  distance 
ear  ran.  after  the  accident,  before  it  came  to  a  stop,  and  any 
other  particulars  you  recollect  If  there  is  not  enough  space 
here  for  you  to  write  all  you  know,  ask  the  Receiving  Clerk 
for  a  Supplemental  Accident  form,  and  continue  on  it  your 
account  of  the  accident,) 


A  numlier  of  companies  have  adopted  the  policy  of  printing  the 
accident  blanks  to  be  filled  out  by  the  conductor  and  motorman. 
a  set  9!  rules  to  be  followed  by  them  in  case  of  accident,  so  that 
these  rules  will  be  fresh  in  their  mind«  ami  that  there  will  be  no 
possibility  of  a  claim  of  ignorance  of  it  Some  of  these  instruc- 
tions arc  very  complete,  as  will  be  seen  from  the  following,  which 
are  reproduced  from  the  report  used  by  the  New  Orleans  City- 
Railroad  Company: 

ACCIDF.NT  RULES 

The  term  accident  includes  injury  to  persons  or  property,  col- 
lisions, breakages  of  all  kinds  to  the  ears,  ejections,  personal 
trouble  in  car  between  employees  and  passengers  or  between 
passenin-rs,  ami  any  event  of  any  name  or  nature  occurring  upon 
a  trip,  win-rein  damages  occur  to  persons  or  their  property,  to  car. 
to  vehicles,  or  wherein  the  possibility  of  damages  may  arise  front 
any  action  of  employees  or  passengers  themselves,  whether  com- 
plained of  or  not. 

Conductors  are  not  permitted  to  use  discretion  as  to  reporting 
or  not  any  occurrence  included  in  above  statement,  but  must  re- 
port promptly  all  matters  coming  within  above  list. 

Reports  must  be  truthful  and  state  exact  facts,  without  fear, 
favor  or  prejudice,  and  no  attempt  must  be  made  in  a  report  to 
shield  any  employee,  or  to  conceal  any  of  the  circumstances  sur- 
rounding the  occurrence  reported,  Reports  must  state  facts 
which  can  In-  sworn  to  in  court  by  the  employee  reporting  or  by 
the  party  or  parties  named  as  witnesses.  Inferences,  opinions  anil 
Suggestion!  must  be  stated  as  such,  and  not  as  facts.  Report^ 
must  give: 

1st.    Date  of  accident  and  exact  time  of  day  when  it  occurred 

2d.  Exact  place  of  occurrence,  full  name  and  address  of  party 
injured,  or  likely  to  have  been  injured,  either  ill  person,  property 
or  feeling*;  the  owner  of  property  damaged  or  doing  damage  to 
company's  property:  if  vehicle,  name  of  driver,  license  number 
and  year  of  issue. 

,td.  Nature  of  accident,  and  cause  of  its  occurrence.  This 
cause  must  be  carefully  ascertained 

4th  Full  name  and  address  of  all  passengers,  bystanders  and 
employees,  as  far  as  possible,  whether  they  saw  how  the  accident 
happened  or  not. 

5th,  Distance  where  ear  stopped,  after  the  accident  happened, 
from  place  on  the  street  where  accident  occurred:  measurement 
to  be  made  by  stepping  the  distance  from  the  front  end  of  car  to 
point  of  accident.  This  measurement  should  be  witnessed  by  rt 
by  stander,  or  some  one  not  connected  with  the  company. 
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6th.  Statement  of  injuries  or  damages  as  well  as  any  expres- 
sions of  opinion  from  bystanders  regarding  the  accident. 

Above  report  must  be  filled  out  upon  blank  i<>r  that  purpose, 
signed  by  the  conductor  and  motorman.  and  left  at  the  station 
alter  turning  in  car. 

In  the  event  of  personal  injury  care  must  be  taken  to  render  all 
the  necessary  assistance  and  attention  to  person  injured. 

The  most  trivial  and  apparently  unimportant  accident  or  occur- 
rence in  or  about  the  car.  even  where  a  person  declines  to  give 
name,  claims  no  injury,  or  seems  to  regard  the  whole  matter  as 
trifling,  must  be  reported  with  as  much  care  as  though  the  damage 
or  affair  was  of  the  utmost  importance. 

All  accidents  must  be  telephoned  to  general  office  of  company 
as  soon  as  possible,  and  especially  in  the  event  of  a  serious  acci- 
dent, the  general  office  must  be  notified  immediately  so  that 
prompt  aid  may  be  furnished  and  investigation  begun  pending  the 
full  report. 

It  is  expected  that  a  report  will  be  nude  oi  all  accidents  or  in- 
juries that  may  occur  on  the  track,  or  within  10  ft.  of  same, 
whether  the  car  was  concerned  in  the  accident  or  not. 

Attention  is  specially  called  to  questions  arising  between  con- 
ductors and  passengers,  as  to  the  payment  of  fare,  character  of 
money  offered,  change  furnished,  transfers  or  other  complaints 
leading  to  disorderly  or  boisterous  conduct,  in  each  oi  which 
events  conductors  must  secure  positive  proof  and  eye  witnesses, 
so  as  to  be  able  to  clearly  substantiate  the  truthfulness  of  his  re- 
port in  court,  particularly  before  any  ejection  or  arrest  is  at- 
tempted, and  full  report  of  the  same  must  be  promptly  made  in 
accordance  with  above  rules.  No  ejection  must  be  made  without 
first  refunding  fare. 

Conductors  or  oihcr  employees  must  not  talk  about,  or  give 
any  information  whatever  concerning  an  accident  to  any  person, 
other  than  the  proper  officer  or  person  delegated  with  the 
authority  of  the  company  to  investigate  the  occurrence,  and  all 
question!  asked  of  any  employee  of  company,  except  by  prrson  or 
persons  above  named,  must  be  answered  by  directing  the  ques- 
tioner to  general  office  fur  information, 

Employees  must  not  visit  an  injurrd  party,  or  family,  to  make 
imiuiries  or  discuss  accident  without  authority  of  company. 

The  above  rules  must  In-  strictly  observed,  and  too  much  stress 
cannot  be  laid  upon  their  importance.  If  any  doubt  as  to  their 
meaning  in  any  respect  exists  in  the  minds  of  employees,  they 
should  consult,  for  their  own  protection  and  the  company's,  their 
station  foreman. 


Before  leaving  car  to  flag  across  other  tracks,  conductors  must 
request  passengers  to  remain  seated. 

When  approaching  bridges,  viaducts,  polo  or  other  objects  near 
the  track,  conductors  will  warn  all  persons  standing  on  footboard 
of  open  cars  or  on  rear  platform  of  closed  car*. 


In  other  cases  rubs  are  much  more  brief,  as  will  be  seen  by 
reference  to  the  formula  printed  on  the  in-idc  of  the  accident 
report  book  used  on  the  stru  t  railway  system  ot  the  Washington 
Water  Power  Company,  of  Spokane.  Wash.,  and  which  arc  given 
below: 

RULES  IN  REGARD  TO  ACCIDENTS. 

The  conductors  will  use  every  possible  precaution  to  avoid 
accidents     If  an  accident  should  occur,  they  will — 

1st.  Stop  the  car  immediately,  ascertain  the  name,  residence 
and  business  address  of  the  injured  person,  render  all  possible 
assistance;  if  necessary  taking  them  to  a  drug  store,  if  one  is  near 
by. 

2d.    In  case  the  accident  is  at  all  serious,  conductor  will  tele- 
phone immediately  to  superintendent's,  oilier- Telephone  4.v7' i 
stating  place  and  nature  of  accident. 

3d.  They  will  ascertain  the  names,  resilience  and  business  ad- 
dresses of  all  passengers  in  car.  and  of  all  persons  who  witnessed 
the  accident,  and  at  end  of  trip  make  out  a  written  report  and  send 
same  at  once  to  superintendent,  giving  full  and  detailed  report  of 
the  occurrence. 

4th.  Conductors  will  retrain  from  conversation  or  giving  any 
information  of  any  accident  to  any  person  other  than  the  proper 
officials  ot  the  company.  Yon  will  not  accompany  injured  party 
home  or  call  upon  s,imc.  without  consent  oi  superintendent, 

Nun  — The  above  rules  regarding  accidents  are  of  the  utmost 
importance,  and  must  be  observed,  no  matter  how  slight  the 
accident  to  person  or  property. 

For  Example — If  a  person  falls  in  stepping  from  your  car.  even 
when  the  car  is  at  a  standstill,  and  the  accident  is  due  entirely  to 
passenger's  own  carelessness,  and  passenger  insists  that  he  or  she 
is  not  hurt,  the  name  and  address  of  such  person,  with  witnesses, 
must  be  taken  and  reported  to  the  superintendent  This  is  abso- 
lutely necessary  ior  the  protection  of  both  company  and  con- 
ductor. Accident  reports  must  be  handed  to  proper  officer  of  the 
company  at  the  first  opportunity. 

Avoiding  Accidents  .—Before  going  around  curves  motormen 
must  be  sure  there  is  no  danger  to  persons  or  teams  before  pro- 
ceeding 


A  decision  of  much  importance  was  handed  down  by  the  Illinois 
Supreme  Court,  Oct.  25.  regarding  the  right  of  the  Chicago  Union 
Traction  Company  and  the  Chicago  Consolidated  Traction  Com- 
pany to  charge  more  than  one  tare  for  a  ride  from  the  city  limits 
down  town,  or  to  refuse  transfers  from  the  North  Side  to  the 
West  Side  lines  and  visa  versa.  The  Chicago  Union  Traction 
Company  operates  all  the  downtown  surface  lines  on  the  North 
Side  and  West  Side,  and  the  Chicago  Traction  Company  owns 
the  lines  in  the  outlying  districts.  The  Chicago  Consolidated 
Traction  Company  is  the  property  of  the  Chicago  Union  Traction 
Company.  Last  spring  some  of  the  residents  of  districts  near  the 
city  limits  along  the  Consolidated  Traction  Company's  lines  re- 
vived an  old  city  ordinance  requiring  the  issuance  of  transfers 
between  any  two  street  railway  lines  owned  or  controlled  by  the 
same  company,  and  demanded  that  instead  of  paying  two  fares  as 
heretofore  in  order  to  reach  the  business  district,  they  be  given 
free  transfers.  Suit  was  brought  to  compel  the  companies  to  do 
this.  The  decision  of  the  lowrr  court  was  favorable  to  the  city, 
and  the  recent  Supreme  Court  decision  confirms  the  decision  of 
the  lower  court.  The  practical  effect  of  the  decision  is  not  only 
to  establish  the  power  of  the  city  to  require  free  transfers  between 
the  lines  of  the  Union  and  the  Consolidated  Traction  Companies 
but  also  to  require  free  transfers  between  the  lines  on  the  West 
Side  and  North  Side  which  arc  owned  by  different  underlying 
companies,  but  are  all  leased  and  operated  by  the  Chicago  Union 
Traction  Company.  The  decision  even  goes  further  than  this,  and 
establishes  the  power  of  the  city  to  regulate  fares  in  spite  of  fran- 
chise terms  This  would  hardly  seem  to  be  in  accordance  with  the 
decision  of  the  United  States  Supreme  Court  last  March,  when  the 
power  of  the  Detroit  City  Council  to  change  rates  of  fare  from 
those  named  in  the  ordinance  was  dented,  and  the  franchise  con- 
sidered as  a  contract  that  could  not  be  broken.  The  points  in- 
volved are  not  all  exactly  the  same,  but  it  would  be  interesting  to 
see  what  disposal  the  United  States  Supreme  Court  would  make 
oi  the  Chicago  case. 

The  directors  of  the  Chicago  Union  Traction  Company  have 
held  a  meeting  and  instructed  its  officers  to  comply  with  the 
decision  and  prepare  to  issue  transfers  between  outlying  and 
downtown  lines,  and  between  the  North  Side  and  West  Side. 
Just  what  effect  it  will  have  on  the  earnings  cannot  be  safely 
predicted 

The  decision  will  end  a  stubborn  fight  between  citizens  of  out- 
lying wards  and  the  Union  Traction  Company  over  "one  fare" 
transportation. 

Judge  Ball  upheld  the  city  ordinance  requiring  this  "one  fare" 
ride  in  the  spring.  The  Union  Traction  Company  refused  to  act 
<>n  this  decision  until  it  had  been  passed  on  by  the  Supreme  Court. 
The  citizens  affected  endeavored  to  force  compliance  at  once,  and 
the  result  was  a  succession  of  small  fights  in  which  passengers 
were  ejected  front  West  Side  and  North  Side  electric  and  cable 
trains. 

In  passing  on  this  question  the  Supreme  Court,  first  of  all, 
affirms  the  city's  right  to  regulate  fares.  It  says  an  examination 
.»i  the  city  charters  of  1S51,  1863  and  1872  reveals  the  fact  that  the 
power  had  been  granted.  It  is  further  stated  that  the  general 
doctrine  is  that  the  Legislature  has  the  right  to  regulate  fares  and 
charges  of  common  carriets.  and  that  the  municipality  may  exer- 
cise that  power  by  delegation  from  the  State. 

On  the  question  of  the  franchise  contract  between  the  city  and 
the  street  railway  companies  the  court  held  that  the  corporations 
exercise  iheir  powers  subicct  to  municipal  regulations,  and  if  there 
were  any  contrai  ls  such  as  claimed  by  the  Union  Traction  Com 
pany.  through  assignment  to  it  from  the  subsidiary  companies, 
the  enforcement  of  the  transfer  ordinance  is  not  a  violation  of 
them. 


The  freight  business  of  the  Toledo  interurban  lines  has  increased 
so  rapidly  of  late  that  it  has  been  decided  to  double  the  facilities 
of  the  present  freight  station  by  the  erection  of  a  duplicate  of  the 
present  building,  which  was  illustrated  and  described  in  a  recent 
issue  of  this  paper.  The  stiticture  will  be  125  ft.  x  28  ft.,  and  will 
have  four  doors,  It  will  be  arranged  sr>  that  freight  can  be  un- 
loaded from  the  trucks  into  the  cars. 
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Why  Transfers  Should  be  Registered 


ItY  GKOKGK  WII.KKS 


The  general  public  must  be  taken  into  consideration  in  deter- 
mining  upon  any  system  of  collecting  and  registering  fares.  In 
certain  States  the  "bobtail  car"  and  the,  requirement  that  pas- 
sengers deposit  their  fares  in  boxes,  provided  for  the  purpose, 
proved  objectionable,  and  the  public  was  sustained  by  the  courts. 
The  Canadian  "coffee-pot,"  though  not  a  preventive  of  dis- 
honesty, has  been  tried  and  found  wanting  in  public  estimation. 
The  Kuropean  system  of  issuing  printed  receipts,  numbered  con- 
secutively, accompanied  by  an  inspector's  periodical  verification 
of  the  sequence  of  their  issue  by  the  conductor  and  their  posses- 
sion by  the  passenger,  would  not  be  tolerated,  nor  would  the 
proposition  contained  in  the  paper,  "■Registration  oi  Transfers," 
by  C.  U.  Mcneely.  read  at  the  recent  convention  of  the  Ame-ican 
Street  Railway  Association,  admittedly  inadvisable  under  federal 
law.  to  award  cash  prizes,  determined  by  public  drawings,  to  cer- 
tain holders  of  fare  receipts,  prove  profitable.  The  American  pub- 
lic, unfortunately,  does  not  consider  it  dishonorable  to  defraud  a 
corporation,  cspcciallv  a  railway,  and  a  negotiable  value— which 
no  perspective  prize  could  influence — would  attach  to  such  re 
ceipts,  and  they  would  eventually  return  to  and  be  reissued  by  the 
dishonest  employee.  The  public  cannot  be  depended  upon  to 
detect  and  report  dishonesty,  though  experience  has  demonstrated 
that  a  few  may  advise  of  seeming  discrepancies  where  fare  regis- 
ters  are  in  use. 

Taking  into  consideration  our  requirements  it  is  doubtful  if  the 
present  general  method,  properly  applied,  can  be  improved  upon. 

I'erfect  accountancy  exacts  a  record  of  all  transactions;  con- 
ductors should  therefore  be  required  to  account  for  all  passengers 
riding  on  their  cars.  The  non-registration  of  transfers  is  a  viola- 
tion of  this  fundamental  principle  and  practically  conveys  an  as- 
surance of  immunity  from  detection  to  the  dishonest  employee. 
Advocates  of  non-registration  exact  the  collection  of  a  value  of 
which  they  require  no  accounting.  Should  transfer  returns  be 
exacted,  though  not  registered,  trading  between  dishonest  con- 
ductors naturally  results,  to  enable  them  to  cover  their  peculations 
of  cash  fares.  These  returns,  with  the  registered  fares,  will  equal 
and  frequently  exceed  the  total  of  passengers  carried.  Registra- 
tion is  the  only  practical  basis  for  the  detection  of  trading  of  trans- 
fers between  conductors.  It  is  a  fallacy  to  assume  that  the  non- 
registration of  transfers  focuses  the  attention  of  the  conductor  on 
the  collection  and  registration  oi  real  revenue— cash  fares.  Con- 
doned carelessness  in  one  direction  will  not  improve  service  in 
another. 

Transfers  properly  registered  may  be  readily  checked  and 
separated  from  cash  collections;  evidence  to  the  contrary  being  an 
indication,  of  weakness  of  method  or  incompetency  of  a  secret 
service  department. 

As  the  transfer  cannot  be  divested  of  its  value  to  the  traveling 
public,  that  value  cannot  be  nullified  through  non  registration  by 
comluctors.  nor  should  proper  registration  attach  a  value  to  it 
comparable  with  a  cash  fare. 

It  is  not  intended,  in  this  article,  to  cover  the  entire  field  of  a 
conductor's  duties  in  the  operation  of  a  street  ear.  excepting  in 
the  relation  to  the  collection  and  registration  of  cash  fares  and 
transfers  and  their  proper  accountancy;  considering  the  scope,  a 
slight  digression  is  allowable  where  a  standard  of  employee  and 
proper  discipline  are  necessary  to  the  maintenance  of  a  service. 

Experience  has  proven  tlic  error  that  any  character  of  man  is 

competent  to  collect  larCI     rt  <  Iuri.n\  dVtiei  '■"<  MwhMMM  .mil 

difficult,  and  his  efficiency  determines  the  public  sentiment  of  a 
community  toward  the  management.  The  conductor  should, 
thin  lore,  be  selected  with  a  v  iew  to  his  ultimate  efficiency.  He 
should  possess  a  fair  education,  to  enable  him  to  render  com 
plete  and  accurate  returns  oi  his  collections  on  his  "day  card," 
such  as  may  be  required  by  his  company. 

\<  simplicity  i*i  accounts  lessen*  ipjuirumitv  for  error  and 
fraud,  "day  cards"  should  conform  to  such  a  requirement.  The 
line,  run  and  ear  numbers,  the  conductor's  and  motorman's  names 
and  badge  numbers,  and  the  reading  of  the  totalizer  figures  of  the 
register  at  the  commencement  and  ending  of  a  shift  or  a  day's 
work,  the  difference  between  such  readings,  the  commencing  and 
ending  numbers  of  transfer  pads  issued  and  the  difference  between 
such  numbers  should  be  clearly  indicated.  The  several  character 
of  fares  should  be  separated  under  proper  columns  for  each  half- 
trip,  and  should  be  indicative  of  the  trip  number,  direction  shown 
on  register  and  schedule  leaving  and  arrival  time  at  terminals 
The  "day  card"  and  unused  transfers  should  accompany  all  cash 
collected  during  the  shift  or  dav.  Transfer*  collected  should  he 
Cldotetl  in  atl  CnretopC,  peoperl)  marked,  to  indicate  the  trip  on 


which  they  were  collected,  and  deposited  in  a  receptacle,  provided 
for  the  purpose,  at  each  terminal  at  the  conclusion  of  each  half 
trip,  or  such  a  receptacle  may  be  placed  in  each  car  for  the  tame 
purpose.  It  is  preferable,  if  practicable,  that  transfers  be  printed 
with  the  date  of  intended  issue  and  be  issued  only  by  transfer 
agents  Under  all  circumstances  transfer  points  should  be  well 
defined  and  limited  in  number.  Should  transfers  be  issued  by 
conductors  they  should  be  given  only  at  the  time  of  payment  of 
the  fare.  A  general  transfer  station,  such  as  in  operation  by  the 
Nashville  (Tenn.)  Railway  and  others  is  advisable  where  transfer 
issues  may  be  restricted  to  a  single  point. 

Like  in  accounts,  simplicity  in  fare  registers  lessens  opportunity 
for  fraud.  Registers  are  intended  to  indicate  to  the  public  the 
honesty  of  the  servant,  while  multiplex  registers  have  a  I 
to  confuse,  to  the  advantage  of  the  unscriiputoi 
Mechanically  written  "day  cards"  arc  tiable  to  create 
difficult  to  adjust,  and  will  dissatisfy  and  demoralize  an  honest 
conductor. 

Cash,  coupons,  tickets,  etc.,  representative  of  a  5-cent  fare, 
should  be  registered  together,  and  transfers  separately,  on  the 
same  or  another  dial.  A  desirable  method  of  registering  transfers 
would  consist  of  a  combined  dial  register  and  cancelling  bell 
punch,  to  be  worn  on  the  conductor's  person.  Each  register  dial 
should  plainly  indicate  the  direction.  Too  little  attention  is  given 
this  important  detail.  A  dishonest  conductor  might  have  several 
passengers  properly  registered  on  his  "out"  trip,  and  purposely 
fail  to  change  his  register  for  the  ensuing  "in"  trip:  he  would 
thus  be  in  a  position  to  collect  fares  without  registering,  to  the 
extent  of  those  recorded  for  the  previous  "out"  trip,  and  have  the 
register  cover  the  total  of  passengers  on  the  car. 

An  occasional  clerical  comparison  of  transfer  returns  to  deter- 
mine the  necessary  proximity  of  intersecting  cars  may  be  made, 
in  addition  to  secret  service,  to  determine  if  trading  exists.  The 
desirability  of  the  uniformed  register  inspector  must  rcmiin  a 
matter  of  doubt. 

(liven  proper  discipline  and  an  efficient  employment  and  in- 
spection service,  it  will  be  impossible  for  a  conductor  to  tamper 
with  a  register  without  the  fact  becoming  known  through  a  single 
inspection  report. 

On  interurban  roads,  where  varied  rates  of  fare  prevail.  5-cent 
fares  should  be  registered,  and  other  and  through  fares  should 
be  audited  from  the  punched  duplicate  of  a  duplex  ticket,  the 
original  being  furnished  the  passenger. 

Careful  selection  of  employees,  fair  wages,  considerate  treatment 
and  encouragement  of  a  conscientious  performance  of  duties  arc 
essential  features  of  a  proper  management  of  properties. 

Transfers  should  be  printed  in  such  form  as  to  admit  of  their 
easy  manipulation.  Different  colors  may  be  used  to  indicate  the 
transferred  direction,  as  red  for  North,  white  for  South,  blue  for 
East,  yellow  for  West,  It  is  essential  that  they  be  numbered  con- 
secutively for  record  purposes  and  to  detect  counterfeiting.  Date, 
time  and  transfer  point  should  be  indicated  by  punch  marks,  or 
otherwise,  on  all  transfers  issued, 


Mr.  V  re  el  and  Not  to  Go  to  London 


A  statement  was  published  in  one  of  the  New  York  papers,  last 
week,  that  Mr,  Vreeland,  president  of  the  Interurban  Street  Rail 
way  Company,  oi  New  York,  had  been  offered  and  had  accepted 
the  management  of  the  Verkcs  underground  railways  in  London. 
The  report  has  been  officially  and  absolutely  denied  by  Mr  Vree- 
land. who  states  that  he  has  no  present  intention  of  leaving  the 
New  York  system,  which  he  has  done  so  much  to  perfect.  The 
rumor  was  the  occasion  for  a  number  of  very  complimentary 
notices  in  regard  to  Mr.  Vrceland's  management  in  the  daily  press, 
which  indicates  the  high  regard  in  which  he  is  held  in  this  city. 
It  is  not  possible  to  rrproduce  all  of  these,  but  the  following  is 
taken  from  an  editorial  on  the  subject  in  the  New  York  Tribune: 

Hie  wu  that  Mr.  Vreebnd  i»  «o  slay  in  New  York  and  keep  on 
atlendinc  In  the  hllllnf  which  till  had  the  advantage  of  his  supervision  xi 
wilt,  we  think,  give  general  pleasure,  lender  Ins  management  of  the 
Metropolitan  lines  manf  improvements  liase  liecn  effected  for  which  h«  i* 
fiirly  entitled  l<i  praise  Outsiders  cannot  know  just  how  treat  his  share  of 
credit  ought  In  lie,  hut  the  Kener.il  understanding  is  that  the  henehls  whkh 
llit  puMie  enjoy,  are  largely  due  lo  hn  --igicity  and  enterprising  -pirit.  Ian- 
|s.elant  consolidation  contributing  to  the  convenience  of  the  community  hare 
t...    rrtt-ittd    an  up  1a  lal<   m  me  pi  ..<r  Ifcml  ir-'ille!    the  f  T,i,'T!<--ir 

Km.  heen  otherwise  vastly  improved  and  a  liberal  transfer  system  has 
inlrmlurrd.  In  short.  S'ew  York  does  not  now  suffer  greatly  by  cornp 
with  other  eilws  in  respect  to  street  railroad  facilities,  whereas  not  long  ago 
it  n.T  ahsurdly  and  disgracefully  behind  the  lime..  It  should  be  added  that 
under  Mr.  V  reeland".  admmi.lralmn  ihe  company  has  heed  on 
sn'h  its  employee-,  whose  well  being  It  has  alined  to  promote  by 
luiasufct,  including  a  |«eniion  system. 
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Transmiision  Lines  for  Electric  Railways 

BY  ALTON  D,  ADAMS 

The  question  is  often  asked,  where  does  direct  feeding  to  trolley 
lines  cease  to  be  good  practice,  and  at  what  point  do  sub-stations 
enter  the  problem  advantageously? 

The  economic  limits  of  distribution  to  electric  railways  at  500 
volts  to  600  volts  is  bound  to  vary  with  other  iactors,  but  they 
are  not  fixed  with  even  approximate  uniformity  by  the  practice  of 
existing  systems.  If  a  trolley  system  is  divided  into  separate  parts, 
each  of  which  has  its  own  feeder  from  the  power  station,  the 
limiting  conditions  for  the  length  ot  any  feeder  may  be  readily 
determined.  Take,  for  illustration,  a  case  where  the  feeder  must 
deliver  200  kw  for  use  in  the  car  motors  and  cover  loss  in  the 
return  circuit.  If  this  delivery  of  energy  is  to  be  made  at  a  dis- 
tance of  5  miles  from  the  gem  rating  station  it  will  be  well  to  put 
the  station  voltage  at  600  approximately,  and  allow  a  drop  of 
about  100  volts  in  the  feeder  at  maximum  load.  Taking  11  ohms 
per  mill  foot  as  the  resistance  of  commercial  copper  wire,  the  sine 
of  cable  necessary  to  deliver  2110  kw  at  500  volts  on  the  trolley 
wire  when  the  drop  is  just  loo  xolts.  is  found  from  the  formula 

400  X  II  X  *MO0 

C.  II,  =   —  1,161.600. 

100 

As  this  is  an  odd  size  of  cable,  it  will  be  better  to  use  the  nearest 
standard  size,  which  is  1 .000.000  C.  M.  If  this  figure  (or  the  cabie 
is  substituted  in  the  formula  just  given,  with  X  in  place  of  too,  the 
drop  of  pressure  in  the  cable  will  be  found  to  be  116  volts.  So  to 
iret  500  volts  at  the  trolley  wire  the  station  voltage  must  be  616. 
Of  course  the  trolley  line  voltage  of  500  above  the  negative  bus- 
bar at  the  station  will  not  all  be  available  (or  the  motors,  because 
there  must  be  I  material  drop  of  pressure  along  the  5  miles  of 
return  circuit  through  the  rails.  If  this  drop  along  the  rails  equals 
that  in  the  feeder  the  pressure  between  motor  terminals  will  be 
only  500-116  or  3H4  volts.  This  pressure  is  lower  than  ought  to 
be  permitted  in  good  practice,  so  that  the  drop  of  1 16  volts  in  the 
feeder  is  fully  as  much  as  it  should  be  for  any  ordinary  case.  A 
cable  of  1,000,000  C.  M..  with  weather-proof  insulation,  weighs 
very  close  to  18,750  lbs.  per  mile,  so  that  the  5  miles  of  it  in  this 
case  will  have  a  weight  of  93.700  lbs.  At  15  cents  per  pound  this 
feeder  5  miles  long  costs  $14,055. 

Assume  now  that  another  section  of  the  trolley  line  is  so 
located  that  a  feeder  to  it  must  extend  10  miles  irom  the  power 
station,  and  that  this  section  also  requires  .'00  kw  delivered  at 
the  trolley  wire.  As  it  is  not  advisable  to  allow  a  drop  of  pressure 
greater  than  that  in  the  other  cable,  the  weight  must  go  up  as 
the  square  of  the  distance.  In  other  words,  the  feeder  10  miles 
long  must  consist  of  two  cables  of  1.000.000  C.  M.  each,  or  their 
equivalent  in  wires  of  other  section,  so  that  the  weight  oi  feeder 
is  .174.800  lbs.,  and  its  cost  is  $56,320. 

Evidently  the  conditions  named  approach,  if  they  do  not  pass, 
the  limit  where  it  will  pay  to  change  to  transmission  at  high 
pressure  and  erect  a  sub  station  with  transformers  and  rotary 
converters.  Conditions  as  to  the  requirements  for  energy  on  par- 
ticular sections  of  a  trolley  line  are  frequently  not  as  clear  cut  as 
those  just  assumed,  or  the  distant  loads  as  heavy,  but  examples 
from  actual  construction  are  not  wanting  to  show  the  great 
weights  of  long  feeders.  Another  factor  that  tends  to  reduce  the 
weight  of  present  railway  ieeders  is  the  fact  that  such  feeders  have 
often  been  put  up  withotit  accurate  computation  of  the  maximum 
rate  at  which  they  must  transmit  energy.  As  a  result  it  is  not 
hard  to-day  to  find  electric  railways  on  which,  at  times  of  greatest 
load,  hardly  more  than  one-half  of  the  energy  sent  out  by  the 
power  station  is  expended  in  the  car  motors.  The  following 
examples  of  fairly  hea\y  h  ed  wires  are  taken  from  lines  that  have 
been  constructed  within  the  last  year: 

In  one  case  a  tingle -trick  railway,  about  22  miles  long,  has  a 
generating  station  :ib..ut  3  miles  from  one  end  of  it.  and  a  sub- 
station, which  for  present  purposes  may  be  considered  another 
generating  station,  about  iJ  miles  from  the  generating  station 
and  7  miles  from  the  other  end  of  the  track.  This  line  is  equipped 
with  twenty-five  cars  that  carry  sixty-five  motors,  and  the 
heaviest  part  of  the  traffic  is  on  that  halt'  of  the  line-  nearer  the 
generating  plant  From  this  plant  the  trolley  wire  is  fed  with 
41.250  ft.  of  cable,  with  a  section  of  500,000  C.  M ..  extending  in 
both  directions  along  the  track,  and  for  a  distance  of  25,000  ft. 
toward  the  sub-station,  Besides  the  feeders  just  named  a  pair 
of  No.  0000  wires  extend  all  the  way  from  the  generating  station 
to  the  more  distant  end  of  the  line,  with  a  double  length  of  95.0O0 
ft.  This  pair  of  0000  feeders  is  also  supplie'd  with  energy  from 
the  sub-station.  All  of  these  feeders  convey  energy  at  500  volts 
to  600  volts.    Taking  the  weight  of  weather-proof  wire,  double 


braided,  at  ~-"o  lbs  per  1000  ft.  of  No.  0000,  and  1875  lbs,  per  1000 
ft.  tor  500.000  C.  M.  cable,  the  weight  of  feeders  on  this  line 
reaches  206.475  lbs.,  or  nearly  0400  lbs.  per  mile  of  track.  At  15 
ce-nts  per  pound  the  cost  of  these  feeders  is  $30,981,  or  $1,408  per 
mile  of  track.  These  figures  are  for  a  line  oi  track  no  part  of 
a  Inch  i-  more  than  r  «::'<•*  in  :ti  .1  st  itiofl  (ceding  it.  ami  N  »:;ich 
traiVn-  is  only  moderately  heavy 

In  another  case,  feeders,  with  an  aggregate  section  of  1,811,000 
C.  M  ,  are  run  from  a  sub-station  with  a  capacity  of  600  kw  in 
rotary  converters.  These  feeders  extend  to  central  points  in  the 
electric  railways  of  two  distant  cities,  one  of  which  poinu  is  about 
9  miles,  and  the  other  point  about  7  8  miles  from  the  sub-station. 
From  the  sub-station  to  these  two  feeding  points  the  weight  of 
feeders  for  the  trolley  wire  is  approximately  300,000  lbs.,  or  500 
lbs.  per  kilowatt  capacity  of  the  rotaries  in  the  sub-station.  At  IS 
cents  per  pound  these  trolley  feeders  represent  an  investment  of 
$75  for  each  kilowatt  of  capacity  in  the  sub-station  from  which 
they  deliver  energy  to  a  distance  of  about  9  miles  Seventy-five 
dollars  per  kilowatt  of  capacity  will  go  a  long  way  toward  paying 
for  step-down  transformers,  rotary  converters  and  sub-stations. 
Both  theory  and  the  best  practice  seem  to  indicate  that  the 
economic  radius  of  distribution  to  electric  railways  at  500  volts 
to  600  volts  is  less  than  to  miles. 

Alternating  generators  for  electric  railway  work  may  now  be 
had  with  voltages  up  to  13,000,  50  that  in  ordinary  transmissions 
it  is  not  necessary  to  use  step-up  transformers. 


The  Buffalo,  Dunkirk  &  Western  Railway 

Details  of  the  proposed  Buffalo,  Dunkirk  &  Western  Railway 
have  been  given  out  by  the  Cleveland  people  who  arc  interested 
in  the  company.  Among  them  are  Hon.  Luther  Allen,  James  W. 
Holcomb  and  Jay  I.atimer.  who  are  interested  in  the  Cleveland, 
Painesville  &  Ashtabula  Railway,  now  under  construction.  These 
gentlemen  have  acquired  an  interest  in  the  Dunkirk  81  Point 
Gratiot  Railway  Company,  operating  7  miles  of  road  out  of  Dun- 
kirk. N.  Y.  This  property  is  to  be  consolidated  with  the  pro- 
posed road,  lite  line  will  run  out  of  Buffalo  on  Ridge  Street 
to  West  Seneca,  down  the  Erie  Shore  Road,  10  miles  to  Lake 
View  Station;  thence  by  private  right  of  way  through  Angola, 
Faruham,  Irving,  Silver  Creek  and  Dunkirk,  running  through 
Dunkirk  on  the  tracks  of  the  Dunkirk  &  Point  Gratiot  Railway 
Company.  From  Dunkirk  to  Buffalo  all  the  right  of  way  haa 
been  secured,  and  much  of  it  has  been  secured  from  Dunkirk  to 
Westfield.  At  Westfield  the  line  will  connect  with  a  line  to  be 
built  by  the  Krie  Rapid  Transit  Company,  and  when  links  are 
completed  there  will  be  a  continuous  line  along  the  shores  ot 
Lake  Erie  from  Buffalo  to  Detroit.  It  is  denied  that  as  soon  as 
these  links  arc  filled  up  an  effort  will  be  made  to  consolidate  all 
the  connecting  roads  into  a  single  line,  which  would  be  nearly  400 
miles  in  length.  W.  J.  Conners.  of  Buffalo,  and  Daniel  F.  Toomey. 
oi  Dunkirk,  are  among  the  New  York  men  who  are  interested  In 
the  Buffalo,  Dunkirk  &  Western  Railway. 

 »»> 

Changes  in  the  Personnel  of  the  Cincinnati  Traction 
Company 


A  number  of  changes  have  recently  been  made  in  the  personnel 
of  the  Cincinnati  Traction  Company,  owing  to  the  recent  resigna- 
tion of  R.  I.  Todd,  former  second  vice-president  and  assistant 
general  manager  of  the  company.  Dana  Stevens,  the  treasurer 
of  the  company,  has  been  made  assistant  general  manager,  and 
will  assume  the  duties  formerly  looked  after  by  Mr.  Todd.  His 
title  will  be  assistant  general  manager,  the  second  vice-presidency 
having  been  abolished.  W.  H.  McAllister,  the  present  audito'  of 
the  company,  has  been  named  to  succeed  Mr,  Stevens  as  treasurer, 
and  Charles  F.  Callaway,  the  assistant  auditor,  will  become  the 
auditor. 



Address  of  the  Secretary  of  the  Street  Railway 
Accountants'  Association 

W.  B.  Brockway,  secretary  of  the  Street  Railway  Accountants' 
Association  of  America,  requests  the  publication  of  a  note  that 
all  mail  to  him  relating  to  the  Accountants'  Association  should  be 
addressed  to  his  residence.  40  Morris  Street,  Yonkers,  N.  Y.  Mr. 
Brockway's  business  address  is  Room  4t7.  Broad  Exchange.  25 
Broad  Street.  New  York. 
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t  Vreeland's 


Oct.  30.  1902. 


EUTOtt  Sxukrt  Railway  Journal: 

The  presidential  address,  delivered  at  the  Detroit  convention, 
by  Mr.  Vreeland,  of  the  Metropolitan  Street  Railway  Company, 
of  New  York  city,  outlined  in  the  clearest  possible  manner  the 
general  relations  of  the  street  railways  with  municipal  authorities 
and  newspapers  in  the  majority  of  cities  in  the  United  States.  His 
remarks  were  not  only  absolutely  correct,  but  have  been  strikingly 
exemplified  in  the  case  of  the  newspapers,  during  the  last  two  or 
three  week?,  by  the  comment*  which  have  been  printed  in  a  num- 
ber of  cases  on  the  address  itself,  In  fact,  some  editors  were  so 
anxious  to  set  their  papers  right  before  the  general  public  that  they 
overstepped  the  mark,  and  showed  in  their  articles  an  animus 
which  Mr.  Vreeland  characterized,  in  exceedingly  moderate  lan- 
guage, when  he  said:  "And  the  public  newspapers  so  far  from 
taking  into  account  the  service  we  are  rendering  and  protecting  us 
against  the  schemes  of  demagogues,  are  rather  inclined  to  regard 
injuries  so  inflicted  with  amused  indifference,  if  not  with  positive 
favor." 

In  this  statement  Mr.  Vreeland  hits  the  nail  on  the  head. 
If  the  editors  of  some  of  our  daily  papers  were  better  informed 
regarding  the  profits  made  by  the  majority  of  street  railways,  and 
of  business  in  general,  instead  of  possessing  the  unbounded  ability 
of  "excoriation,"  tluy  would  take  a  milder  and  more  common 
sense  position  relative  to  the  majority  of  public  service  corpora- 
tion*. It  is  easier,  however,  to  take  the  role  of  general  critic, 
because  it  takes  less  knowledge  of  the  true  conditions,  and  this 
attitude  is,  as  a  rule,  a  more  popular  one  with  many  readers,  who 
are  pleased  to  feel  that  somebody  else  is  championing  their  rights 
and  defending  them  against  oppression,  rather  than  commending 
the  other  fellow.   As  a  result  the  policy  of  villification  continues. 

One  result  of  this  plan  of  indiscriminate  denunciation  and  super- 
ficial analysis  is  already  showing  itself.  This  is  that  the  general 
public,  or  certainly  that  part  of  it  whose  good  opinion  is  worth 
having,  is  largely  discounting  any  statements  of  the  kind  referred 
to  in  papers  which  indulge  in  that  sort  of  thing.  When  a  man 
with  even  an  averaged  sized  bump  of  common  sense  discovers 
that  the  editor  of  any  particular  paper  has  the  habit  of  consigning 
all  persons,  parties  and  corporations  who  disagree  with  his  par- 
ticular notions,  to  the  limbo  of  unregeneratrd  souls,  or  does  so  as 
a  matter  of  policy  with  all  public  servants,  he  very  soon  learns  to 
disregard  anything  which  may  be  said  in  the  paper  in  relation  to 
such  subjects.  If  our  daily  newspaper  editors,  certainly  those  who 
cater  to  the  intelligent  portion  of  the  community,  could  only 
realiie  that  their  present  policy  is  weakening  the  hold  which  their 
opinions  have  on  their  readers,  the  better  it  would  be  for  every 
one  concerned,  and  Mr.  Vreeland  deserves  the  warm  gratitude  of 
all  public  service  corporations,  as  well  as  all  fair-minded  news- 
paper readers,  for  the  fearless  position  which  he  has  taken  on  this 
subject.  The  corporations  do  not  object  to  intelligent  criticism, 
but  to  that  forrp  of  it  which  is  based  on  prejudice  and  an  insuf- 
ficient knowledge  of  facts. 

A  Wp.stern  Manager. 


Work  of  Committees 


_  <,  „  .  Nov.  1,  1902. 

Editors  Strff.t  Railway  Journal: 

There  is  one  feature  of  the  work  of  the  American  Street  Rail- 
way Association  that  is  worthy  oi  special  commendation,  and  that 
is  its  committee  work  In  every  technical  association  standing 
committees  arc  necessary.  There  are  certain  problem*  of  railway 
construction,  maintenance,  operation  and  general  management 
which  can  be  solved  only  after  many  years  of  careful  and  con- 
tinuous consideration.  Ample  time  must  be  given  for  collecting 
facts  and  figures,  for  arranging  and  examining  them,  for  com- 
paring the  result*  of  one  method  or  of  one  locality,  or  of  one 
period  with  another,  and  of  determining  what  is  best  fitted  to 
survive.  Such  work  must  be  done  by  a  selected  committee,  com- 
posed of  the  men  most  competent  to  deal  with  the  matter  in  hand. 
Having  once  been  selected,  the  precedent  has  very  properly  been 
established  of  not  changing  them  every  year. 

The  gentlemen  who  constitute  these  committee*  are  busily  en- 
gaged with  the  important  interests  in  their  keeping,  and  living  as 
they  do  in  widely  separated  sections  of  the  country  they  find  it 
difficult  to  have  more  than  two  or  three  committee  conferences 
during  the  year.  It  is  not  conducive  to  the  study  of  problems  for 
the  solution  of  which  time  is  demanded  to  be  continually  changing 
the  personnel  of  the  committees.  Results  of  value  cannot  be 
accomplished  un'ess  there  is  continuity  of  service  on  the  im- 
portant working  committees.  Men  who  value  their  reputations 
often  hesitate  to  serve  on  one-year  committees,  that  arc  expected 


to  present  to  the  succeeding  annual  convention  a  cut  and  dried 
solution  of  some  important  problem.  They  arc,  however,  willing 
to  serve  on  committees  which  are  permitted  to  report  progress 
each  year  until  they  have  had  all  the  time  necessary  to  reach  a 
definite  conclusion  and  make  a  final  report 

The  association  is  to  be  congratulated  upon  having  adopted, 
some  years  ago.  the  plan  of  having  standing  committees.  It  has 
at  present  a  committee  on  standards  and  one  on  standard  code  of 
rules.  Although  these  committees  are  not  provided  for  in  the 
constitution  or  by-laws  of  the  association  they  have,  by  common 
consent,  become  known  as  continuous  committees.  The  question 
of  signals  and  safety  appliances  has  grown  to  be  of  such  vital 
importance  to  the  members  of  the  association  that  the  suggestion 
has  been  made  to  have  those  subjects  also  referred  to  a  standing 
committee.  The  annual  reports  of  these  committees  should  be  of 
infinitely  more  value  than  any  paper  presented  by  a  single  in- 
dividual, because  they  represent  the  careful  conclusions  of  several 
practical  men.  It  has  been  the  history  of  every  association  that 
has  accomplished  great  and  lasting  results  that  its  chief  reliance 
has  been  upon  its  standing  committees,  composed  of  experts  in  the 
different  departments.  To  them  has  fallen  the  ^rave  responsibility 
of  originating,  formulating  and  developing  the  association  stand- 
ards, and  recommending  to  the  association  their  adoption. 

While  it  is  true  that  the  action  of  the  association  must  continue 
to  be  recommendatory  in  its  character,  the  fact  must  not  be  lost 
sight  of  what  its  recommendations  reprtsent.  They  represent  the 
convictions  of  the  ablest  and  best  railroad  managers  of  the 
country,  who  have  had  exceptional  opportunities  for  gathering 
information,  and  who  have  applied  their  large  experience  to  the 
solution  of  the  practical  questions  submitted  to  them.  It  is  not 
to  be  desired  that  the  action  of  the  association  should  be  other- 
wise than  recommendatory,  because  it  must  be  borne  in  mind  that 
the  association  is  conducted  in  the  mutual  interest  of  its  mem- 
bers. In  view  of  the  diversity  of  conditions  prevailing  it  is  not  to 
their  mutual  advantage  that  the  action  of  the  association  should 
be  made  binding  upon  all  the  roads.  But  when  the  association, 
after  careful  investigation  and  due  deliberation,  has  placed  the 
seal  of  its  approval  upon  a  certain  solution  of  a  problem,  who  is 
there  great  enough  in  himself  to  say  that  the  action  taken  is  not 
in  accordance  with  the  best  practice,  and  is  not  for  the  best  in- 
terests of  the  railroads  as  a  whole? 

The  value  of  the  American  Street  Railway  Association  to  the 
electric  railways  of  this  continent  and  to  the  public,  was  never 
better  illustrated  than  at  the  recent  annual  meeting  in  Detroit 
The  wide  range  of  the  subjects  discussed,  the  active  and  earnest 
participation  of  the  thoughtful  and  experienced  representatives  of 
the  great  and  small  urban  and  intcrurban  roads,  the  spirit  of 
mutual  interest  and  co-operation  of  this  body  of  acknowledged 
experts,  the  evident  desire  to  bring  about  reforms  in  behalf  of  the 
public  as  well  as  of  the  corporations,  the  public  attention  to  the 
address  of  the  president  and  to  the  proceedings  of  the  convention, 
amply  justify  the  existence  of  the  association. 

A  Pf.i.f.gate  to  the  Last  Convention. 


Selling:  Current  from  Railway  Service 

r-  c  t>  t  Oct.  30,  1902. 

Editors  Strrf.t  Railway  Journal: 

Can  you  furnish  us  any  data  regarding  prices  charged  per  watt 

hour  for  the  sale  of  current  from  500-volt  service?    We  have 

endeavored  to  establish  rates  for  the  sale  of  power  and  are  anxious 

to  learn  what  other  companies  arc  charging 

James  R.  Apams 

Owing  to  the  attitude  of  the  insurance  companies  very  few 
street  railways  have  attempted  to  sell  current  from  500-volt  ser- 
vice, and  as  a  result  very  little  data  regarding  prices,  etc.,  are 
obtainable.  As  a  matter  of  fact,  very  few  street  railway  companies 
are  in  position  to  sell  current,  as  very  few  of  them  have  a  surplus 
of  power  available.  It  is  much  more  common  practice  for  street 
railway  companies  to  buy  current  for  the  operation  of  their  lines 
than  to  sell  it  for  motor  service,  and  in  a  number  of  cases  where 
current  is  being  purchased  for  this  purpose  the  prevailing  rate 
averages  from  2  cents  to  3  cents.  The  electric  lighting  companies, 
however,  furnish  current  for  incandescent  lighting  at  prices 
ranging  from  10  cents  to  25  cents  per  kilowatt-hour;  IS  cents  to 
20  cent*  per  kilowatt-hour  may  be  considered  a  fair  average  price. 
Mar.y  of  the  companies  include  in  this  price  lamp  renewals,  but 
others  do  not.  and  there  does  not  seem  to  be  any  uniformity  in 
practice  on  this  point.'  Of  course,  the  rate  for  current  for  motor 
service  should  be  considerably  lower  than  that  charged  for  electric 
lighting,  but  this  would  depend  largely  upon  local  conditions,  the 
amount  of  current  required  and  the  time  when  the  service  was 
given,  also  whether  it  would  be  for  a  short  period  or  extend  over 
several  hours  a  day. 
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Signals  on  Intcrurban  Lines 

BY  ARTHUR  WENTWORTH 


In  his  paper  at  the  recent  Detroit  convention  G.  W.  Palmer, 
Jr..  .speaking  of  collisions,  said:  "There  is  only  one  wayTo  pre- 
vent these  accidents,  namely,  to  adopt  such  rules  and  methods  of 
operation  as  will  insure  that  hut  a  single  car  will  occupy  any  block 
or  section  of  track  at  any  one  time."  In  a  paper  on  the  same  sub- 
ject at  the  recent  Lake  George  convention  Thomas  K.  Mitten 
said:  "Theoretically  the  ideal  system  would  be  that  controlled  by 
an  automatic  block,  operated  independent  of  trolley  circuit,  and 
absolute  in  its  action,  which  would  permit  of  but  a  single  car  or 
train  upon  a  section  of  track  at  one  time."  It  would  appear  that 
both  gentlemen  refer  to  blocking  apart  cars  or  trains  moving  in 
the  same  direction.  The  art  of  signalling  has  not  yet  reached  that 
point  where  trains  or  cars  in  both  directions, on  single-track  roads, 
can  be  operated  from  start  to  finish  without  special  orders,  and 
guided  solely  by  the  block  system.  For  single-track  operation 
the  train  despatcher  is  a  necessity,  which  probably  cannot  be  dis- 
pensed with  for  many  years  to  come. 

There  are  many  steam  roads  in  the  country  that  operate  on 
crowded  sections  of  double  track  an  automatic,  absolute  block 
signal  system.  The  blocks  are  exceedingly  short,  and  the  plant  is 
<|uite  intricate  and  is  expensive  to  install  and  maintain.  It  may 
be  just  as  well  to  dismiss  from  our  minds  for  the  present  all  idea 
of  applying  such  a  refinement  of  block  signalling  to  the  inter- 
urlwn  roads  and  content  ourselves  with  the  consideration  of  that 
which  is  cheaper  and  more  practicable.  The  conditions  which 
are  to  Ik-  met  on  any  given  road  must  be  the  determining  factors, 
The  interval  between  cars  or  trains  on  the  intcrurban  lines  varies, 
as  a  rule,  from  fifteen  minutes  to  an  hour,  It  is  of  rare  occurrence 
that  the  interval  will  be  shorter  than  fifteen  minutes,  except  where 
extra  cars  or  trains  are  sent  out  and  operated  as  sections  of  a 
regular  run.  The  operation  of  trains  in  two  or  more  sections  is 
not  in  itself  objectionable,  provided  proper  safeguards  arc  estab- 
lished. The  problem  with  the  intcrurban  roads  in  the  operation 
of  trains  in  sections  si-cms  to  be  to  keep  the  following  section 
from  running  into  its  leader,  rather  than  to  prevent  butting  or 
head  on  collisions  with  cars  or  trains  in  the  opposite  direction. 
What  is  wanted  is  some  block  signal  system  or  some  method  of 
operation  which  will  prevent  rear  end  collisions  In  the  few  in- 
stances where  the  interval  between  cars  or  train*  is  less  than 
fifteen  minutes.  On  a  road  where  the  sidings  are  six  miles  to  8 
miles  apart,  and  the  speed  averages  JO  miles  to  40  miles  per  hour, 
it  is  entirely  practicable  to  operate  a  steady  fifteen  minute  interval 
and  block  the  cars  or  trains  absolutely  6  miles  to  8  mile  apart. 
The  question,  what  kind  of  a  block  signal  should  be  used,  will 
depend  entirely  upon  the  amount  ol  money  each  road  can  spend 
for  the  purpose. 

Whatever  form  or  character  of  block  signal  is  used  the  only 
thing  reasonably  to  be  expected  of  it  is  to  give  an  indication  to 
the  following  car  or  train  whetlur  the  block  ahead  is  clear  or 
whether  it  is  occupied  Having  given  this  information  to  the 
motorman  it  remains  for  the  manager  of  the  road,  or  his  train 
despatchcr,  to  say  how  the  motorman  shall  be  governed.  When 
the  cl<ar  signal  is  given  there  can  be  no  doubt  that  the  rule  should 
permit  the  motorman  to  proceed.  But  what  is  he  to  do  when  the 
signal  indicates  that  the  block  is  occupied?  Will  he  proceed  or 
wait  until  the  block  is  cleared?  Without  question  it  would  be 
saicr  to  wait  until  the  block  is  cleared.  Any  manager  who  ex- 
pects to  secure  absolute  safety  in  operation  must  insist  upon  the 
absolute  space  limit,  and  only  one  car  or  train  within  that  space 
at  one  time.  But  it  is  the  experience  of  all  the  intcrurban  lines 
that  there  are  times  when  this  is  impracticable  In  such  cases  the 
rule  should  be  to  give  written  notice  that  the  block  is  occupied, 
and  hold  the  car  or  train  crew  receiving  such  notice  responsible 
for  saic  operation,  requiring  them,  under  pain  of  instant  dismissal, 
to  approach  all  curves  and  obscure  places  slowly  and  under  ab- 
solute control.  It  should,  however,  be  understood  that  this  does 
not  relieve  the  crew  of  the  car  or  train  ahead  from  properly  pro- 
tecting itself.  Permissive,  or  time  limit,  blocking  is  operated  on 
the  theory  that  one  car  or  train  may  safely  pass  into  a  block 
already  occupied,  provided  extreme  caution  is  used  by  both  train 
and  car  crews.  Only  the  closest  inspection  and  the  most  rigid  dis- 
cipline can  make  it  certain  that  the  men  will  exercise  extreme 
care,  It  is  easy  enough  to  make  rules,  but  a  great  many  disem- 
bodied spirits  could  testify  that  human  lives  have  paid  the  penalty 
of  human  frailty  and  carelessness  Roads  that  are  obliged  to 
operate  under  such  conditions  may  just  as  well  recognize  the 
harardousncss  of  it.  and  do  the  best  they  can  by  discipline  or  by 
mechancial  means  to  protect  their  danger  points.  Having  realized 
that  the  absolute  space  limit  is  the  fundamental  principle  of  safety 
in  block  signal  practice,  it  remains  for  each  road  to  get  as  near  to 
it  as  its  conditions  will  permit. 


Where  the  interval  between  cars  or  trains  is  fifteen  minutes  or 
over  there  should  be  little  difficulty  in  devising  some  simple  but 
effective  means  of  operating  the  space  limit  by  means  of  the 
telegraph  or  telephone.  If  the  road  is  too  poor  to  afford  some 
system  of  manual  block  signals,  with  the  necessary  expense  ot 
telegraph  or  telephone  operators,  each  train  or  car  crew  might  be 
made  to  report  themselves  to  headquarters  from  each  siding  or 
intermediate  block  station.  Now  that  the  intcrurban  roads  are 
going  into  the  business  of  carrying  mail,  express  and  heavy 
freight,  it  is  necessary  to  have  station  buildings,  with  agents  at 
e\cry  town  or  village  and  at  many  of  the  country  sidings.  Where 
there  are  no  agents  to  assist  in  the  operation  of  the  block  system 
the  train  crews  could  be  called  into  requisition,  as  above  indicated. 

In  the  discussion  oi  Mr.  Palmer's  paper  at  the  Detroit  con- 
vention.  Mr.  MeCormack  contributed  a  lengthy  but  interesting 
statement  outlining  what  has  been  done  by  the  steam  roads,  im- 
pressing upon  the  managers  of  the  electric  roads  the  importance 
of  providing  some  adequate  block  signal  system.  He  described 
several  well  known  block  signal  systems,  but  it  docs  no  appear 
that  he  recommends  any  of  them  as  being  adapted  to  the  con- 
ditions of  service  on  the  intcrurban  roads.  It  is  to  be  regretted 
that  with  Mr.  McCormack's  experience  in  the  operation  of  steam 
and  intcrurban  roads  he  did  not  recommend  some  system  of  sig- 
nalling or  some  method  of  operation  that  would  meet  the  require- 
ments of  the  intcrurban  lines.  The  managers  of  the  intcrurban 
lines  seem  to  be  deeply  impressed  with  the  importance  of  the 
subject,  as  shown  by  the  expressions  from  Mr  Palmer  and  Mr. 
Mitten,  and  they  arc  anxiously  asking  for  some  system  or  method 
that  is  reliable  and  not  too  intricate  or  expensive.  Where  the 
attendance  of  station  agents,  operators  or  switchmen  can  be  se- 
cured, it  apivcars  that  the  semaphore  signal,  operated  manually,  as 
directed  by  telegraph  or  telephone,  would  be  the  cheapest  and 
most  reliable  system  to  be  adopted.  If  the  road  cannot  go  to  the 
expense  of  the  installation  and  care  of  semaphore  signals,  a  green 
and  a  red  (lag  may  be  made  to  do  the  necessary  duty  by  day.  and 
the  same  color  of  lights  at  night.  Although  the 
enters  largely  into  the  operation  of  the  telcgraj 
block  system  it  may.  by  careful  and  systematic  training'and  in- 
spection, under  suitable  rules,  be  depended  upon  to  give  the 
proper  indication  to  the  motorman.  and  that  is  about  all  that  any 
block  system  will  do, 


Restriction  on  a  Jersey  Trolley  Franchise 

The  New  Jersey  &  Pennsylvania  Traction  Company  has  won 
part  of  its  fight  for  J-ccnt  fares  in  Trenton,  the  Common  Council 
granting  to  the  company  the  right  to  bring  its  Trenton.  Law- 
renceville  &  Princeton  Railroad  into  the  center  of  the  city,  and 
showing  a  favorable  disposition  toward  the  ordinance  granting 
similar  favors  to  the  Yardley,  Morrisville  &  Trenton  Street  Rail- 
way, which  is  also  owned  by  the  New  Jersey  &  Pennsylvania 
Traction  Company. 

The  franchise  is  unique  in  that  it  places  more  restrictions  on 
the  company  than  has  ever  before  been  attempted  in  this  city, 
and  perhaps  in  this  State.  The  ordinance  provides  that  the  fare 
shall  be  not  more  than  3  cents,  with  free  transfers  within  the 
city  limits,  nor  more  than  5  cents  to  any  point  within  5  miles  of 
the  limits.  Streets  occupied  are  to  be  paved  hy  the  company  for 
a  distance  of  2  ft.  outside  the  rails,  where  double  track  is  con- 
structed, and  ,t  ft  where  single  track  is  laid.  The  right  to  use  the 
streets  shall  not  be  exclusive,  but  must  be  shared  with  any  other 
company  or  companies  bearing  a  proportionate  share  of  the  ex- 
pense entailed.  The  right  of  the  city  to  purchase  the  company's 
Delaware  River  Bridge  is  made  a  provision  of  this  grant.  In 
case  of  any  dispute  between  the  company  and  its  employees  which 
might  threaten  to  tie  up  the  road,  five  arbitrators  shall  be  selected 
—two  by  the  employees,  two  by  the  company  and  the  fifth  by  the 
combination:  and  if  this  committee  fails  to  settle  the  difficulty, 
then  a  commission  shall  be  appointed  by  the  Common  Council. 
The  company  is  given  the  right  to  cross  Humboldt  Street,  Sweet's 
Avenue.  Fountain  Avenue  and  Ingham  Street  at  grade  with  the 
extension,  where  it  will  leave  North  Willow  Street  to  run  in  a 
direct  line  to  the  present  terminus.  The  franchise  covers  West 
Hanover  Street  from  North  Warren,  in  the  center  of  the  city,  to 
North  Willow,  near  the  State  Capitol,  and  up  North  Willow, 
crossing  the  Philadelphia  St  Reading  Railway  at  grade,  to  Pen- 
nington Avenue,  a  distance  of  2800  ft.,  where  the  street  will  be 
left  and  the  line  will  proceed  on  private  right  of  way  for  a  dis- 
tance oi  jono  ft.  to  the  present  terminus  at  Ingham  Street.  It  is 
for  this  4800  ft.  of  track  that  the  company  is  asked  to  make  the 
concessions  named  in  the  franchise. 

The  New  Jersey  &  Pennsylvania  Traction  Company  also  asked 
for  a  franchise  for  2400  ft.  on  West  Hanover  Street,  and  let 
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1000  ft  on  Calhoun,  or  a  total  of  3400  ft.  in  all.  This  ordinance 
has  hern  laid  over  until  another  meeting  because  of  the  (act  that 
the  city's  direct  water  mains,  between  the  pumping  station  and 
the  reservoir,  run  through  thi>  street.  The  company  offers  to 
protect  the  mains  in  any  manner  that  electrical  experts  may  de- 
cide, and.  in  addition  thereto,  assume  responsibility  (or  any  dam- 
aces  that  may  arise  from  escaping  electrical  currents  or  the 
jarring  of  the  cars,  ft  also  offers  to  widen  the  street,  at  its  own 
expense,  from  8  it.  to  20  ft.,  in  order  that  the  tracks  shall  not 
really  occupy  the  street  space  itself  In  addition  to  this  the  same 
terms  are  offered  as  in  the  Princeton  extension  franchise.  It  is 
believed  that  the  Council  will  pass  this  ordinance,  as  public  opin- 
ion demands  it.  It  would  interfere  with  no  other  company  and 
would  be  a  great  help  in  establishing  closer  relations  between 
Trenton  and  the  Bucks  County  (Pennsylvania)  towns  across  the 
Delaware.  Five  cents  will  lake  one  to  Morrisvillc  or  Yardley 
when  the  line  is  completed. 

The  New  Jersey  tt  Pennsylvania  Traction  Company  will  pay 
in  the  neighborhood  of  $50,000  (or  these  franchises  Cor  8joo  it. 
of  right  «!  way.  or  more  properly  speaking.  6xx>  ft.,  counting  out 
the  private  property  crossed  by  the  Princeton  extension.  First  of 
all  the  company  will  give  to  the  city,  in  the  Calhoun  Street 
widening,  over  $25,000  worth  of  property,  including  attendant 
expenses,  and  the  paving  will  cost  marly  that  much  more.  On 
stieets  where  the  pavement  is  already  laid,  as  is  the  cast  upon 
all  except  Calhoun,  the  company  will  pay  the  propertyowncrs 
ior  the  amount  of  pavement,  in  accordance  with  the  specifications 
of  the  ordinance,  but  this  is  included  in  the  $50,000  estimate.  The 
company  will  also  pay  the  city  (7,000  for  land  taken  in  the  neigh- 
borhood of  the  old  reservoir  property,  and  as  a  fitting  climax  the 
company  is  required  to  pay  to  the  city  I  per  cent  of  its  gross 
earnings  after  ten  years  and  3  per  cent  after  twenty  years, 
although  the  life  of  the  franchise  is  limited  to  twenty  years. 

The  New  Jersey  &  Pennsylvania  Traction  Company,  or  Johnson 
Syndicate,  as  it  is  locally  known,  is  the  outcome  of  the  late  Albert 
L.  Johnson's  New  York-Philadelphia  trolley  scheme,  and  is  similar 
in  many  ways  to  the  Cleveland  plans.  John  U.  Ilocigen,  the  suc- 
cessful bidder  for  franchises  in  Cleveland,  is  preside 01  of  the 
Trenton,  Lawrcnecvillc  &  Princeton  Railroad,  owned  by  the  New 
Jersey  ci  Pennsylvania  Traction  Company.  The  company  has 
expended  large  sums  of  money  in  Trenton  and  vicinity,  and  the 
indications  arc  that  it  will  spend  much  more  very  soon  The 
Delaware  Bridge  cost  more  than  $.•00,000,  and  about  $100,000 
more  was  expended  in  the  purchase  of  properties  to  secure  en- 
trances. It  cost  the  company  $-7,000  to  build  and  pave  the  06 
mile  of  road  in  Princeton.  The  Princeton  line  is  entirely  on 
private  right  of  way.  enclosed  with  wire  fence,  and  the  fares  for 
the  U  miles  to  Princeton  are  10  cents,  and  to  Ynnllcy.  5.3  miles. 
S  cents,  including  the  crossing  of  the  Delaware  Bridge,  which  is 
2  cents  to  foot  passengers,  thus  literally  making  a  3  cent  fare  to 
Yardley. 

The  restrictions  which  have  been  imposed  on  these  corporations 
are  unusually  burdensome,  and  cannot  be  defended.  The  railway- 
interests  in  some  cases  invited  this  trouble  by  engaging  in  com- 
petition and  blocking  each  other's  progress. 

With  the  entrance  of  the  New  Jersey  &  Pennsylvania  Traction 
Company  to  the  city  there  will  be  two  foreign  corporations  in 
Trenton,  although  this  company's  president  and  superintendent 
are  making  this  city  their  permanent  home.  The  Camden  & 
Trenton  Railway  Company  has  secured  a  franchise  allowing  it  to 
reach  the  center  of  the  city,  and  both  companies  have  maps  filed 
covering  the  whole  city.  The  Trenton  &  New  Brunswick  reaches 
the  city  line,  the  Delaware  Valley  Traction,  which  is  seeking  a 
franchise  in  Atlantic  City,  is  hard  at  work  securing  rights  of  way 
in  this  vicinity,  and  the  Trenton,  Pennington  &  Hopewell  Street 
Railway  Company  proposes  building  a  line  to  Hopewell. 


Comparative  Statement  of  the  Brooklyn  Rapid  Transit 


Tramways  in  Norway 

The  following  is  1  list  ,,{  the  tramway  coui|k'inies  in  Norway, 
length  of  line,  number  ol  cars  and  some  statistics  on  number  of 
passengers  carried  during  past  years: 


A  digest  of  the  annual  report  of  the  Brooklyn  Rapid  Transit 
Company  has  already  been  printed  in  these  pages.    The  full 
annual  report  is  just  at  hand  and  contains  the  following 
li>e  statement  oi  earnings  and  expenses  for  the  years 
June  jo,  iooj  and  tool: 
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The  Woman  in  the  Case 


One  essential  difference  between  the  all-pervading  electric  rail- 
ways and  their  older  brothers, the  steam  roads. is  the  attitude  of  the 
general  public  toward  the  iormer.  Almost  every  one  who  rides  or 
observes  the  operation  of  electric  cars  soon  believes  that  he  knows 
all  about  the  methods  of  operation  and  feels  certain  he  can  run  a 
car  jtivt  as  well  as  a  regular  employee.  A  recent  incident  on  the 
Cincinnati,  Dayton  &  Toledo  Traction  Company's  southern  division 
well  illustrates  this  fact,  but  perhaps  in  a  different  manner  from 
previous  experiences. 

This  company  employs  an  electric  light  block  signal  system  of  a 
kind  in  common  use,  whereby  the  presence  of  a  car  in  the  block  is 
indicated  by  switching  in  a  certain  bank  of  lamps.  The  lights  arc 
thrown  in  by  the  motorman  by  means  of  a  hand  lever  when  his 
car  enters  the  block,  and  arc  thrown  out  at  the  other  end  when  he 
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On  this  particular  occasion  an  extra  car,  finishing  its  run.  pulled 
into  the  Trenton  car  house,  and  the  crew  did  not  throw  out  the 
signal  lights  as  the  car  left  the  main  track.  Meanwhile,  a  regular 
car  arrived  at  the  other  end  of  the  track  and  found  the  lights 
against  them.  Knowing  that  no  regular  car  could  be  coming  and 
guessing  that  the  extra  crew  had  forgotten  to  throw  the  signal, 
or  else  were  taking  their  time  to  do  so.  they  threw  the  signal 
switch  at  their  end  back  and  forth  several  times,  as  is  customary, 
in  order  to  flash  the  light  and  call  the  attention  of  men  at  the  car 
house  to  it. 

The  woman  in  the  case  lived  immediately  opposite  the  car  house, 
and  having  become  accustomed  to  the  way  the  signals  were 
operated,  went  out  and  threw  the  signal  switch  to  indicate  I  clear 
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track,  giving  the  regular  car  Ihe  right  of  way.  No  ainiw  had  she 
done  this  and  the  waiting  crew  cut  the  light  in  again  as  their  own 
signal,  than  the  taidy  extra  crew,  who  had  been  housing  their  car, 
came  out  and  threw  the  signal  to  clear  track  again.  As  a  result, 
when  the  regular  car  arrived  at  the  car  hou>c  its  crew  lound  they 
had  been  running  without  protection. 

An  investigation  followed,  and  nothing  would  have  ever  been 
known,  but  the  woman  told  about  it.  Finding  she  was  likely  to  get 
into  trouble  under  the  Ohio  railroad  law,  she  appeared  at  the 
general  manager's  office  to  tell  her  story  and  to  beg  off.  Her  ex- 
cuse was  somewhat  as  follows:  ,-l  knew  that  the  car  was  waning 
up  at  Thornton's  switch  for  nothing,  and  my  husband  was  coming 
home  from  work  on  it.  1  cook  on  a  gasolene  stove,  and  my  supper 
was  all  ready.  Now,  Mr.  Sloat,  if  you  knew  how  hard  it  was  to 
keep  a  supper  warm  on  a  gasolene  stove,  without  spoiling,  you 
wouldn't  blame  me  for  going  over  there  and  throwing  that  switch, 
so  that  my  husband  could  come  home." 

She  said  much  more,  but  from  the  foregoing  the  reader  can 
surmise  that  she  got  off  with  a  lecture  only. 



The  John  Fritr  Dinner 

A  banquet  was  given  at  the  Waldorf-Astoria  on  the  evening  of 
Oct.  31  to  John  Fritz,  the  well  known  steel  manufacturer  and  in- 
ventor oi  Bethlehem,  I'a.,  to  celebrate  his  eightieth  birthday,  and 
lltO  the  foundation  oi  the  John  Fritz  medal.  The  societies  co- 
operating in  the  establishment  of  the  medal  were  the  American 
Society  of  Civil  Engineers,  the  American  Institute  of  Mining 
Engineers,  the  American  Society  oi  M.iliaucial  Engineers  and 
the  American  Institute  of  Electrical  Engineers.  The  medal  iund, 
which  has  been  mentioned  in  this  paper,  was  secured  by  small 
subscriptions,  in  order  to  make  it  representative,  and  the  sub- 
scribers included,  besides  Americans,  distinguished  engineers  and 
men  engaged  in  the  iron  and  steel  industries  in  several  of  the 
leading  countries  of  Europe.  The  fund  raised  amounted  to  some- 
thing like  $6,000. 

The  speakers  included  Colonel  II.  G.  Prout  (toastmaster),  Mr. 
Fritz,  Rear  Admirable  Melville.  General  Eugene  Gnmii.  John 
Thomson,  Charles  H.  Haswell,  T.  CuUMteriord  Martin.  George 
S.  Morison,  Rossiter  W.  Raymond.  Robert  W.  Hunt,  Ehhu 
Thomson,  Oliver  Williams.  D,  A.  Tompkins  and  J.  C.  Kate-r. 
Telegrams  of  congratulation  were  received  from  Andrew  Carnegie, 
C.  M.  Schwab  and  other*.  Mr.  Fritz  was  awarded  at  the  dinner 
the  first  John  Fritz  medal,  and  was  also  presented  a  volume  con- 
taining the  signatures  oi  the  subscribers  to  the  tund  and  a  hiving 
cup,  the  gift  of  Irving  M.  Scott,  of  the  L'nion  Iron  Works,  ol 
San  Francisco.  The  cup  was  presented  to  Mr.  Frili  by  J.  C. 
Kafer,  A  letter  was  also  read  from  Hon.  A.  S.  Hewitt,  who  was 
to  have  been  present,  but  who  »»>  detained  by  illness,  making  a 
strong  plea  for  individual  liberty,  which,  he  said,  made  possible  a 
career  like  that  of  Mr.  Eritz. 


Funeral  of  the  Late  Prof.  Short 


The  body  of  the  late  Professor  S  H.  Short,  who  died  recently  in 
London,  has  been  brought  to  this  country,  and  will  be  given 
burial  at  Woodlawn  Cemetery,  New  York.  Funeral  services  will 
be  held  at  the  Church  of  the  Messiah,  at  the  corner  of  East  Thirty- 
Fourth  Street  and  Park  Avenue,  New  York,  on  Tuesday,  Nov,  it. 
at  2:.J0  p.  m.  All  friends  of  Professor  Short  are  invited  to  attend 
the  services  at  the  church,  and  the  interment  later  at  Woodlawn, 
taking  train  over  the  Harlem  division  of  the  New  York  Central, 
immediately  after  the  service,  by  special  ear  provided. 



Topics  of  the  Week 

In  the  six  days  of  the  Grand  Army  of  the  Republic  encampment 
at  Washington  it  is  reported  that  2,000.000  passengers  were  carried 
by  the  Washington  Railway  &  ICIectsic  Company,  It  was  a  trying 
;n'riod  for  the  employees  of  the  company,  but  the  efficiency  with 
which  the  vast  throngs  were  handled  speaks  volumes  for  the  com- 
pany and  its  employees 

"What  is  to  become  of  the  old  locomotives?"  is  a  question  often 
suggested  by  the  substitution  oi  the  electric  service  for  steam  on 
the.'  L"  roads  of  New  York.  Already  the  Second  Avenue  and 
Third  Avenue  lines  have  been  equipped  with  electric  motors,  and 
the  Fifty  Eighth  Street  branch  of  the  Sixth  Avenue  line  is  now 
operated  electrically,  In  a  few  months  it  is  hoped  the  entire  ser- 
vice will  be  changed  over.  The  old  steam  locomotives  are  being 
stored  in  the  Manhattan  yards  at  iJoth  Street,  pending  diapn*ition 
of  them.   The  cabs  are  closed  up.  the  smokestacks  protected,  and 


the  entire  equipment  has  a  cast-oft  appearance.  Many  of  them 
have  been  disposed  of  to  small  roads,  mining  properties,  logging 
camps  and  other  out-oi-the-way  places,  but  they  will  no  longer  be 
Utilised  for  passenger  service. 


The  North  American  Company,  which  has  just  acquired  control 
of  the  Detroit  lighting  companies,  is  largely  interested  in  electric 
lighting  and  railway  properties  in  other  cities,  including  Mil- 
waukee, Cincinnati  and  St.  Louis.  The  company  was  organized 
in  USw  under  the  New  Jersey  laws,  and  is  known  as  a  holding 
company.  It  has  done  much  toward  developing  the  street  railway 
and  lighting  interests  of  the  country,  and  is  composed  oi  many 
I  romincnt  financiers. 


Until  a  few  months  ago  the  method  in  vogue  in  Leipzig  of 
avoiding  accidents  at  crossings  of  electric  railways  was  either 
to  station  a  llagman  at  the  crossings  or  to  have  the  conductor 
run  forward  to  sec  if  the  other  line  was  clear.  Now  an  automatic 
signal  lantern,  which  makes  it  unnecessary  for  the  trainmen  to 
leave  their  cars,  is  being  used  by  the  local  street  railway  company. 
The  lantern  consists  of  two  boxes,  arranged  one  above  the  other, 
each  having  two  sides  fitted  with  red  and  the  other  two  with  green 
glass,  the  red  being  above  the  green.  The  cars  on  one  line  cause 
the  incandescent  lamps  in  the  upper  box  to  burn;  the  cars  on  the 
other  line,  the  lamp*  in  the  lower  one.  This  causes,  owing  to 
the  arrangement  of  the  glass  in  the  boxes,  a  green  light  to  appear 
to  the  first  line,  which  indicates  '  free  passage,"  and  a  red  light  to 
the  second  line,  which  means  "stop."  Signals  are  also  visible  in 
day  time,  as  reflectors  shut  out  the  light  of  the  sun,  and  the  lantern 
is  well  lighted  from  the  inside. 

A  report  from  Boston  says  that  the  residents  of  Orange,  Mass., 
have  been  "taken  in"  to  the  extent  of  $25,000  by  a  sleek  swindler, 
who  represented  himself  to  be  the  promoter  of  an  electric  railway 
to  extend  from  Orange  to  Miller's  Falls,  where  a  road  is  in 
operation  to  Greenfield.  A  company  was  organized  to  build  the 
road,  and  the  brazen-faced  iakir,  with  a  flood  of  oratory  that  set 
Forth  the  project  111  most  alluring  fashion,  aroused  the  good  people 
oi  the  district  lo  such  excitement  that  the  banks  were  opened  and 
the  ge>ld  began  to  llow  to  him  in  an  ever  increasing  stream.  But 
Ihe  greatest  surprise  was  when  he  induced  the  directors  of  a 
bank  to  indorse  $25,000  worth  of  the  company's  notes,  which  he 
discounted  in  Boston  for  $15,000.  After  this  coup  he  made  his 
escape,  leaving  an  enraged  public  shouting  for  his  scalp.  Now, 
to  those  who  have  attempted  to  negotiate  a  loan  in  New  England 
this  story  will  seem  incredible,  especially  as  great  publicity  was 
given  to  a  swindle  of  this  kind,  perpetrated  on  the  residents  of 
WilKmantic,  Conn.,  only  a  iew  months  ago.  At  that  time  all  New 
Fngland  was  warned  of  the  new  field  that  was  being  operated. 
But  to  the  sturdy  "fJown-FIaster"  there  seems  to  be  something 
alluring  about  the  electric  railway,  and  he  falls  a  ready  victim 
before  it.  The  fakirs,  noting  this,  have  not  failed  to  make  the 
most  of  every  opportunity,  and  if  steps  are  not  taken  to  protect  the 
poor  populace  ihe  railway  fakir  will,  in  point  of  the  numbers  of 
dupes  and  gold  returned,  be  a  close  second  lo  Mary  Baker  Eddy. 


Commenting  on  the  demand  for  recognition  of  the  union  which 
has  been  made  by  the  striking  motormen  and  conductors  of  the 
Hudson  Valley  Kailroad  and  the  refusal  of  the  company  to  con- 
sider it.  the  New  York  Times  very  clearly  points  out  that  the 
position  of  the  men  is  illogical,  and  cannot  he  enforced.  If  it 
were  possible  to  unite  in  a  trade  union  all  the  men  who  have 
learned  the  trade  of  that  union,  and  if  that  trade  deals  with  a 
public  necessity,  there  is  reason  to  believe  that  the  demands  of 
such  a  union  will  be  respectfully  considered,  and  even  gTanled.  if 
they  do  not  render  the  pursuit  of  the  business  unprofitable.  But 
what  about  conducting  and  running  trolley  ears?  It  is  unskilled 
labor.  There  arc  differences,  of  course,  in  the  way  in  which  it  is 
done,  but  they  arc  individual  differences,  depending  upon  native 
quickness  of  perception.  A  union  of  the  men  who,  at  any  given 
time,  happen  to  be  in  possession  of  the  "jobs"  of  motormen  or 
Conductor!  is  luncc  not  a  trades  union.  It  is  simply  "organized 
labor."  or.  in  case  of  a  strike,  organized  idleness.  The  strikers 
of  a  trade  union  rely  for  success  upon  their  monopoly  of  a  certain 
skill  necessary  to  ihe  community.  The  strikers  of  organized  but 
unskilled  labor  rely  upon  their  power  to  bully  and  frighten  equally 
capable  unemployed  persons  from  taking  the  jobs  they  have 
abandoned,  When  there  are  enough  unemployed  and  unskilled 
persons  available  to  take  these  jobs,  at  the  minimum  wages  of  un- 
skilled labor,  they  can  be  prevented  from  doing  so  only  by  vio- 
lence or  intimidation,  by  breaches  of  the  peace— in  a  word,  by 
mob  law.  Consequently  it  is  pointed  out  the  employers  of  motor- 
men  and  conductors  would  be  foolish  to  yield  to  their  demands 
for  "recognition  " 
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The  Strike  in  Geneva 


Various  reports  have  been  published  during  the  last  two  months 
in  the  daily  papers  in  regard  to  the  street  railway  strike  in  Geneva. 
Switzerland,  and  have  attracted  more  than  usual  interest  and  at- 
tention from  the  fact  that  the  principal  owner*  of  the  Geneva 
Tramway  Company  arc  Henry  A.  Butters  and  John  Hays  Ham- 
mond, who  arc  well  known  in  this  country,  and  because  the  gen- 
eral manaKcr  of  the  company  is  H.  P.  Bradford,  formerly  general 
manager  of  the  Cincinnati  Inclined  Plane  Railway  Company,  and 
later  of  the  Federal  District  Railway,  of  Mexico.  The  history  of 
the  strike,  which  is  nominally  still  on,  though  practically  over,  may 
be  summed  up  briefly  as  follows: 

An  Anglo-American  syndicate  was  organized  several  years  ago 
to  consolidate  and  equip  with  electricity  the  two  or  three  existing 
tramway  and  intcrurban  properties  at  Geneva,  and  spent  about 
2J,ooo,ooo  francs,  or  $4,400,000.  in  carrying  out  this  work,  and  also 
in  extending  the  different  lines  in  a  number  of  directions.  The 
first  year  of  operation  with  electricity  produced,  however,  net 
earnings  of  only  1  per  cent,  and  those  of  the  following  year 
showed  only  2  per  cent  on  the  investment  This  was  due  largely 
to  the  retention  of  antiquated  methods  of  operation  on  the  part 
of  the  local  manager,  who  had  previously  held  a  similar  position 
with  one  of  the  absorbed  companies.  On  Aug.  16  this  manager 
retired,  and  Mr.  Bradford  was  appointed  to  the  position.  The 
task  devolving  on  Mr.  Bradford  was  recognized  as  a  difficult  one, 
partly  on  account  of  the  natural  antipathy  of  the  working  force 
and  public  to  a  foreign  manager  and  partly  because  of  the  neces- 
sity of  introducing  a  policy  of  retrenchment  as  regards  the  cx- 
innses,  which,  however  necessary  to  the  company,  was  certain  to 
be  unpopular  with  the  men. 

Symptoms  of  discontent  soon  began  to  be  manifested.  On  Aug. 
30  Mr,  Bradford  and  his  assistant,  Mr.  Arthur  Schell,  posted  a 
bulletin,  announcing  that  after  Sept.  t4  the  services  of  forty-four 
employees,  who,  in  their  judgment,  were  unnecessary  for  the 
operation  of  the  road,  would  be  dispensed  with.  As  a  result  of 
this  and  on  the  same  evening  a  meeting  was  held  of  the  em- 
ployees, and  on  Saturday,  Aug.  31,  a  general  strike  was  declared. 
The  employees,  after  going  out  on  strike  immediately  adjourned 
to  a  photographer's,  where  a  group  view  was  taken.  This  photo- 
graph shows  98  motormen,  08  conductors,  65  car  house  men,  50 
tepair  shop  men,  66  supernumeraries.  50  track  men.  12  line  men, 
.to  receivers  and  inspectors  and  jo  bookkeepers  and  clerks,  making 
a  total  of  489  men  on  strike. 

From  the  initiation  of  the  strike  all  important  steps  in  it  seem 
to  have  been  dictated  from  political  motives.  The  liberal  laws  of 
Switzerland,  which,  for  some  reasons,  are  very  commendable, 
have  attracted  to  that  country  a  large  number  of  socialists,  who 
have  been  driven  from  other  Continental  countries,  and  many  of 
these  have  made  their  headquarters  in  Geneva.  The  result  is  that 
the  city  is  a  hotbed  of  socialists  and  anarchists,  who  arc  strong 
numerically  as  well  as  politically. 

The  direction  of  the  strikers  was  at  first  taken  by  a  prominent 
local  lawyer,  Mr.  Mooshruggcr.  who  was  a  publisher  of  one  of  the 
newspapers  in  Geneva,  a  radical  deputy  and  municipal  councillor, 
together  with  an  ex-employee,  Mr.  Corners,  who  is  said  to 
have  been  a  motorman  on  the  Versoix  line.  The  sympathies  of 
the  public  seemed  to  be  at  first  with  the  strikers,  for  it  should 
be  said  that  the  strike  of  Aug.  31  was  only  the  first  of  two  which 
have  occurred  on  the  Geneva  system  during  the  last  two  months. 
This  strike  lasted  two  days.  On  Sept.  t,  after  various  negotiations, 
the  two  parties  to  the  dispute  agreed  to  leave  the  question  to  a 
committee  of  arbitration  to  be  appointed  by  the  Council  of  State. 
The  government  appointed  a  commission  of  three  members,  viz,: 
Mr,  H.  Fazy,  president;  Mr.  Thiebaud,  lu-ad  of  the  railway  de- 
partment (soon,  however,  replaced  by  Mr.  Romicux,  one  of  his 
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while  awaiting  the  decision  oi  this  board  of  arbitration,  the  street 
railway  service  was  recommenced 

On  Sept.  12  the  decision  of  the  board  was  rendered,  and  was 
favorable  to  the  employees,  who  obtained  the  principal  points  for 
which  they  had  contended,  viz.:  return  of  the  forty  four  employees 
1  had  In  :  ISm  harg.  ,1  :  ncl  -1  mn  !  1,  11  on  ol  the  rules  instiluK  I 
f«,r  their  government,  and  which  had  been  adopted  by  the  new 
management.  An  employee  by  the  name  of  Dumand.  who  had 
been  particularly  obnoxious  to  the  management,  having  apolo- 
gized  for  his  actions,  w  as  taken  back  into  the  service  again. 

It  was  believed  at  the  time  that  :he  incident  was  closed,  but  the 
results  did  not  justifj  thii  favorable  interpretation.  After  several 
davs  there  were  sii;ns  of  more  discontent.  With  or  without  reason 
the  employees  claimed  that  the  decision  of  the  board  of  arbi- 
tration was  not  being  livid  up  to  by  the  company.  A  committee 
of  the  employees  drew  up  a  series  of  complaints,  and  on  Sept.  2\ 
they  vvi-r<  submitted  to  the  Council  of  Slate.    The  company  de- 


fended itself  against  these  charges,  and  after  a  hearing  the  gov- 
ernment declared  its  explanations  were  satisfactory,  and  that  in 
both  letter  and  spirit  the  decision  of  the  board  of  arbitration  was 
being  followed  by  the  company.  This  reply  did  not  satisfy  the 
employees,  and  on  Sept.  27  the  committee  of  employees,  headed 
by  Mr.  Gonvcrs,  as  Mr.  Moosbruggcr  had  become  disgusted  and 
had  retired,  dec'ared  a  second  strike. 

Although  serious  in  many  of  its  consequences,  this  strike  did 
not  affect  the  company  as  much  as  the  first  one.  On  the  first  day 
several  cars  were  run  out,  and  this  number  was  increased  day  by 
day  until  Oct.  3,  when  the  entire  number  of  cars  used  in  the  service 
was  running.  Up  to  the  time  of  writing  this  article,  however, 
the  night  cars  had  not  been  put  in  service.  As  can  easily  be  as- 
sumed these  steps  were  not  looked  upon  with  favor  by  the  striking 
employees,  who,  being  flushed  with  the  success  of  the  first  strike, 
adopted  obstructive  tactics  to  prevent  the  running  of  the  cars. 
There  was  considerable  rioting,  in  which  a  number  of  cars  was 
smashed,  and  the  militia  was  finally  called  out.  There  were  several 
fights,  some  fifty  soldiers  were  wounded,  a  large  number  of  ar- 
rests made,  and  many  of  the  rioters  were  deported.  It  was  found 
that  nearly  all  the  rioters  and  strikers  were  foreigners,  and  most 
of  them  were  from  Italy. 

On  Oct.  3  the  company  announced  that  it  had  sufficient  em- 
ployees to  operate  its  cars,  and  refused  to  consider  the  re-employ- 
ment of  any  of  its  former  men  who  were  then  on  strike.  The 
trades  unions,  which  are  particularly  strong  in  Switzerland,  now 
took  up  active  sympathy  with  the  strikers,  and  a  general  strike  of 
all  trades  to  act  in  sympathy  with  the  railway  strikers  was  ser- 
iously discussed,  but  no  action  was  taken.  In  the  meantime  the 
canton  commissioners  issued  a  proclamation,  pointing  out  the  fact 
that  the  disturbers  of  the  peace  were  not  natives  of  the  country, 
and  calling  on  all  good  citizens  to  refrain  from  riotous  action  or 
from  sympathy  with  those  who  were  disorderly  disposed.  The  un- 
reasonable demands  and  turbulent  conduct  of  the  cx-employces 
have  had  the  effect  of  the  withdrawal  from  them  of  the  sympathy 
of  the  intelligent  portion  of  the  community,  and  the  reputable 
gentlemen  who,  through  a  misunderstanding  of  the  situation,  were 
drawn  into  active  participation  with  the  employees  during  the  first 
strike,  are  now  having  considerable  difficulty  in  explaining  their 
position  satisfactorily  to  themselves  or  to  anyone  else  whose 
opinion  is  worth  having. 



Power  Employed  in  the  United  States 


Census  Report  (No.  247)  on  "Power  Employed  in  Manufac- 
tures," made  by  Edward  H.  Sanborn  and  Thomas  Commerford 
Martin,  expert  special  agents,  has  just  been  issued,  and  shows  a 
wealth  of  most  interesting  information  as  well  as  most  painstaking 
and  careful  research  in  its  compilation  and  arrangement.  It  is 
impossible  to  reproduce  any  of  the  many  and  valuable  tables  pre- 
sented in  this  report,  but  a  few  statistics  will  be  quoted. 

The  report,  for  instance,  shows  that  the  aggregate  motive 
power  employed  in  manufacturing  establishments  in  the  United 
States  during  the  census  year  was  11,300,081  hp.  as  compared  with 
5.954,655  hp  in  1890,  3,410,837  hp  in  1880,  and  2,346,142  hp  in  187a 
Of  the  total  power  used  in  manufactures  during  the  census  year, 
steam  engines  furnished  8.742.416  hp.  or  77.4  per  cent  of  the  aggre- 
gate: water-wheels  supplied  1,727,258  hp,  or  tS-3  per  cent;  electric 
motors.  311,016  hp.  or  2.7  per  cent;  gas  and  gasolene  engines. 
143.850  hp,  or  1.3  per  cent,  and  other  forms  of  mechanical  power 
54,490  hp,  or  0.5  per  cent.  In  addition  to  the  power  noted,  which 
was  generated  by  the  establishments  by  which  it  was  used,  rented 
power  was  used  to  the  extent  of  321.051  hp,  or  2.8  per  cent  of  the 
total.  Of  this  rented  power  183,682  hp  was  electric,  and  137.369 
hp  was  other  power. 

During  1900  over  1200  electric  railway  tines  were  in  operation  in 
the  United  States,  and  the  total  capacity  of  their  power  plants 
exceeded  t.ooo.ooo  hp.  There  are  over  3300  central  stations  for  the 
distribution  of  electric  current  for  lighting  and  power  purposes, 
and  the  total  amount  of  steam  power  used  to  generate  it  is  esti- 
mated to  be  more  than  1.500,000  hp. 

As  shown  steam  still  continues  to  be  pre-eminently  the  primary 
power  of  greatest  Importance,  and  the  census  returns  indicate  that 
the  proportion  of  steam  to  the  total  of  all  powers  has  increased 
very  largely  in  the  last  thirty  years  The  increase  in  the  case  of 
gas  engines,  however,  from  8930  hp  to  143.850  hp,  a  gain  of  134.0JO 
hp,  is  proportionately  the  largest  increase  in  any  form  of  primary 
power  shown  by  a  comparison  of  the  figures  of  the  eleventh  and 
twelfth  censuses,  amounting  to  1,5109  per  cent.  The  average 
horse-power  per  gas  engine  in  1900  was  9.7  hp. 

The  total  amount  of  waterpower  reported  as  used  by  manu- 
facturing establishments  in  1900  was  1,727,258  hp;  1.263.343  hp  in 
«8oo;  1,225.379  hp  'n  1880.  and  1,130,431  hp  in  1870. 
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London  Letter 

(From  Our  Regular  Correspond™!.) 

The  Central  London  Railway,  having  experimented  with  ex- 
haustion fans  as  a  method  of  removing  the  foul  air  from  the  tube, 
has  decided  that  such  a  method  is  not  successful,  and  will  now 
endeavor  to  improve  the  atmosphere  by  forcing  fresh  air  into  the 
tube  from  the  outside,  through  numerous  pipes  throughout  the 
length  of  the  tube  provided  with  taps  by  which  even  distribution 
will  be  accomplished. 

It  is  now  slated  that  an  influential  English  syndicate  is  promot- 
ing a  line  to  run  under  the  Central  London  Railway  from  the  city 
to  the  Marble  Arch,  at  which  place  it  is  to  connect  with  a  line 
called  the  Northwest  London  Railway,  authorized  two  or  three 
years  ago,  to  run  from  the  Marble  Arch  to  Cricktewood.  It  may 
be  taken  for  granted  that  the  scheme  will  be  Opposed  by  the 
Central  London  Company,  but  the  promoters  of  the  bill  will  no 
doubt  point  out  that  the  •'two-penny  tube"  is  already  crowded 
with  traffic  during  the  business  hours,  and  that,  therefore,  it  could 
not  properly  accommodate  the  passengers  of  the  Northwest  Lon- 
don Railway  if  that  line  were  to  be  made  simply  as  a  branch  from 
the  Marble  Arch. 

Arrangements  have  been  entered  into  by  the  Corporation  of 
Warrington  and  the  South  Lancashire  Tramways  Company, 
whereby  their  respective  line*  will  be  joined  together  on  the 
boundaries  of  Warrington  and  Winwick.  The  Corporation  of 
Warrington  is  just  completing  their  portion  of  the  work,  and  on 
the  Tramways  Company  completing  theirs  it  will  be  possible  for 
the  general  public  to  travel  along  the  roads  from  Warrington  to 
Bedford  Leigh,  St  Helens.  I'rcscot,  Liverpool  and  vice  versa 
Eventually  it  is  intended  that  there  shall  be  a  continuous  tram- 
way route  between  Liverpool.  St.  Helens.  Wigan.  Warringlon. 
Bolton  and  Manchester. 

The  Great  Yarmouth  electric  tramways,  which  were  laid  down 
early  in  the  summer  at  a  cost  of  £40.000.  have  just  completed  the 
first  quarter1*  working.  The  takings  during  that  period  amounted 
to  about  £4.100,  and  the  profits  have  reached  £  J.125  for  the  three 
months.  The  Council  now  contemplates  laying  down  some  3 
miles  of  additional  lines. 

A  contract  to  the  value  of  half  a  million  sterling  has  been  placed 
with  the  British  Westinghouse  Electric  &  Manufacturing  Com- 
pany. London,  by  the  Clyde  Valley  Electrical  Company,  Glasgow, 
for  the  equipment  of  their  two  generating  stations,  which  are  to 
supply  electrical  power  (or  industrial  purposes  over  an  area  of  75s 
square  miles.  The  station  will  be  ready  in  about  eighteen  months' 
time. 

It  is  anticipated  that  early  next  year  the  electric  trams  of  Shcer- 
ness  will  be  in  active  operation.  The  work  of  laying  the  rails, 
erecting  the  trolley  poles  and  constructing  the  generating  station 
is  satisfactorily  proceeding.  The  cars  will  be  capable  of  seating 
fifty  passengers,  and  will  be  fitted  with  reverse  staircases  similar 
to  those  on  the  Chatham  cars  The  trolley,  however,  will  be  dif- 
ferent. The  overhead  wires  are  at  a  considerable  height,  and  the 
current  will  be  collected  from  them  by  means  oi  the  Sietnen  bow 
There  will  be  about  2'/,  miles  of  lines,  the  gage  being  a  narrow 
one.  and  the  line  economically  laid.  The  Kent  Electric  Power 
Company  have  the  scheme  in  hand,  the  contractors  being  Messrs. 
J.  G.  White  tt  Co.,  of  London. 

Engineers  have  recently  been  engaged  on  behalf  of  the  British 
streets  in  Coatbridge  and  Airdrie  with  a  view  to  starting  opera- 
tions in  laying  the  tramway  lines  in  these  burghs.  Il  is  intended 
that  operations  will  commence  at  or  about  Christmas  in  both 
towns,  and  that  the  tramways  will  be  open  for  traffic  in  about 
four  months  thereafter.  The  company  intend  laying  the  line  atl 
the  way  from  the  west  end  of  Coatbridge  to  Clarkson  Church  in 
the  east  end  of  Airdrie.  and  not,  as  was  feared,  stopping  at  the 
Carlisle  Road. 

The  fight  for  and  against  the  municipalization  of  tramways  in 
Birmingham  and  the  Midlands  goes  on  with  increased  keenness 
as  the  time  of  the  municipal  elections  approaches.  The  retiring 
councillors  and  their  opponents  are  making  the  question  a  test. 
While  Birmingham  is  divided  as  to  whether  the  corporation  or  the 
British  Electric  Traction  Company  should  be  supreme.  Walsall 
has  made  up  its  mind  that  municipalization  is  the  only  course. 

The  highways  and  sewers  committee  of  the  Burtoii-on-Trcnt 
Corporation  have,  on  the  recommendation  of  their  electrical  ad- 
visers, Messrs.  Kincaid,  Waller  and  Manville.  of  London,  decided 
not  to  proceed  further  with  the  question  of  adopting  the  l.orainc 
or  surface  contact  stud  system  for  tramways,  in  use  at  Wolver- 
hampton, but  to  go  on  with  the  original  scheme  of  overhead 
trolley  wires. 

The  stimulating  results  of  competition  have  been  evidenced  in 
Liverpool  by  the  development  of  the  electric  tram  system.  Prior 
to  the  introduction  of  the  cars  the  Overhead  Railway  Company, 


itself  an  electrical  undertaking,  had  a  practical  monopoly  of  the 
passenger  traffic  along  the  dock  line,  having  itself  "knocked 
out"  the  horse  omnibuses.  The  advent  of  the  electric  trams  has 
now  exercised  so  serious  an  effect  upon  the  traffic  of  the  Over- 
head Railway  that  the  directors  of  the  latter  undertaking  had  to 
ImiIiJI)-  face  the  situation.  The  consequence  has  been  a  remark- 
able acceleration  of  the  train  service,  which  was  inaugurated  yes- 
terday by  some  trial  runs  and  an  inspection  of  the  railway  and  its 
equipment  generally.  Sir  William  Forwood,  the  chairman,  and 
a  numerous  company  of  guests  attended.  The  speed  now  attained 
is  19  miles  an  hour,  including  stoppages,  which  is  stated  to  largely 
exceed  the  speed  of  numerous  similar  railways  both  in  this  country 
and  in  the  United  States.  The  new  equipment  has  been  fur- 
nished by  Dick.  Kerr  &  Co. 

The  Ipswich  Town  Council  have  accepted  tenders  in  connection 
with  the  scheme  for  applying  electricity  to  the  tramway  system 
and  the  erection  of  a  dust  destructor  amounting  to  £105.143.  The 
dust  destructor  and  chimney  shaft  represent  about  £0.000  of  this 
amount.  The  total  mentioned  docs  not  include  the  cost  of  street 
widening*,  or  of  cars.  etc..  and  Mr.  Jervis.  the  chairman  of  the 
committee,  states  that  the  total  cost  of  the  new  tramway  scheme 
will  be  about  £200,000. 

A  company  has  been  formed  for  the  purpose  of  obtaining 
powers  for  constructing  an  electric  tramway  between  Cardiff  and 
Penarth.  The  directorate  comprises  some  prominent  local  com- 
mercial gentlemen,  and  there  is  every  reason  to  believe  that  the 
venture,  if  it  receives  the  sanction  of  the  Board  of  Trade,  will 
prove  a  financial  success,  and  certainly  it  would  be  a  public  con- 
venience. 

The  work  necessary  for  the  substitution  of  electricity  for  steam 
on  the  Mersey  Tunnel  Railway  is  progressing  rapidly,  and  it  is 
confidently  anticipated  that  the  service  will  be  completely  trans- 
formed and  electric  trains  running  through  the  tunnel  by  the  first 
week  in  December.  The  work  of  equipping  the  railway  is  being 
done  by  the  British  Westinghouse  Electric  &  Manufacturing 
Company,  under  the  direction  of  Mr.  J.  W.  Cooper,  but  the  traffic 
upon  the  completion  of  the  transformation  will  be  conducted  and 
controlled  by  the  staff  of  the  Mersey  Railway  Company.  At 
present  no  definite  service  at  an  increased  speed  has  been  ar- 
ranged, but  a  more  frequent  service  of  trains  is  assured.  Trains 
can  be  run  through  the  tunnel  at  3-minute  intervals,  but  this  will 
only  be  done  if  the  traffic  demands  justify  it.  The  trains  can  be 
driven  at  a  speed  oi  50  miles  an  hour,  but  it  is  intended  at  first 
to  allow  1 1  minutes  for  the  trip  between  Liverpool  and  Rock 
Ferry,  with  stops  at  each  station  on  the  route.  While  on  this 
question  it  should  be  noted  that  the  cars  arc  to  be  fitted  with  the 
Westinghouse  compressed  air  brake,  which  is  absolutely  auto- 
matic in  case  of  a  failure  in  the  motor  or  current.  The  signals 
will  be  worked  by  hand  as  at  present,  but  possibly  an  electric 
automatic  device  may  be  utilized  in  the  future. 

As  a  result  of  the  severe  competition  of  the  Glasgow  electric 
tramways  to  the  suburban  districts  of  Glasgow,  the  Glasgow  4 
Southwestern  Railway  Company  announce  that  they  intend  to 
withdraw  their  suburban  trains.  Last  half-year  the  railway  com- 
pany carried  a  quarter  of  a  million  fewer  passengers,  three- 
quarters  of  the  reduction  being  in  the  suburban  traffic. 

At  different  points  along  the  Cardiff  electrical  tramway  system 
what  are  known  as  time  recorder*  are  being  fixed.  In  addition 
to  serving  the  useful  purpose  of  denoting  the  time  to  the  public, 
they  act  as  a  check  on  the  drivers  and  conductors,  the  last-named 
having  at  the  end  of  each  journey  to  apply  a  key  to  a  certain  piece 
of  mechanism,  and  this  indicates  how  long  it  has  taken  to  travel 
to  and  from  various  points. 

Mr.  E.  Rotter,  A.  M.  I.  C.  E..  has  been  appointed  as  consulting 
engineer  to  the  corporation  of  Rochester  for  their  proposed  tram- 
way scheme. 

Mr.  Theodore  Beran,  assistant  commercial  manager  of 
the  British  Thomson-Houston  Company,  Ltd.,  of  Rugby,  was 
given  a  complimentary  dinner  Oct.  1  by  a  number  of  his  col- 
leagues at  the  Rugby  works,  as  a  mark  of  their  appreciation,  prior 
to  his  departure  for  New  York,  and  to  assure  him  of  a  cordial 
welcome  on  his  return  to  Rugby,  which  will  probably  be  before 
the  end  of  the  year.  Speeches  were  made  by  Messrs.  Walton, 
chief  engineer  of  the  company;  Beran,  Dovcrhill,  Churchill,  Wal- 
lis.  Swift.  Clark  and  Phipps. 

Electrical  circles  in  London,  and  in  fact  throughout  the  world, 
have  been  deeply  moved  to  learn  of  the  untimely  demise  of  Pro- 
fessor Sidney  11.  Short,  who  has  (or  the  past  three  or  four  years 
been  acting  as  technical  director  of  Messrs.  Dick.  Kerr  &  Co.. 
of  London.  Mr.  Short  had  established  for  himself  an  enviable 
reputation  in  England  in  connection  with  the  almost  unprece- 
dented success  and  phenomenal  growth  of  Dick.  Kerr  &  Co.'s 
electrical  business,  and  had  surrounded  himself  with  a  large  and 
influential  circle  of  friends.  Mrs.  Short,  who  has  always  taken 
an  active  interest  in  Mr.  Shorts's  success,  had  also  made  a 
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social  posit  ion  lor  herself  in  London,  and  has  our 
Sympathy  in  her  sad  bereavement.    Reference  has  already  been 
made  to  Mr.  Short"s  work  in  another  article.  A.  C.  S. 
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Recent  Annual  Reports 

The  eighth  annual  report  by  the  Tramways  committee  of  the 
Town  Council  of  Glasgow  for  the  year  ended  May  31.  1902,  show* 
the  following  statement: 
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Which  has  been  applied  as  under:— 

[merest  and  sinking  fund,  etc., 
on  cost  of  Govan  &  Ibrox 
Tramways   £  5.°57 

Interest  on  capital  

Sinking  fund  

Sinking  Fund  

Payment  to  common  good  


£209.310  4  4 
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36.974  IS  9 
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The  amount  of  the  capital  acc 
by  depreciation,  was  £  1.793.934 
added  £408.043  7s.  iod.,  1 
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junt  on  June  1,  1901,  as  reduced 
8s,  id.  To  this  sum  falls  to  be 
ng  the  net  amount  expended  on  capital 
account  during  the  year,  and  there  falls  to  be  deducted  (1)  £67,402 
is.  2d.,  being  the  amount  of  depreciation  written  off  for  the  year, 
and  (2)  £93.539  I5s.  od..  being  the  amount  written  off  against  the 
general  reserve  fund.  The  net  amount  expended  oil  capital  ac- 
count, as  at  May  31,  1902,  was  therefore  £2,041,035  19s.  od. 

The  total  amount  borrowed  for  capital  purposes  is  now  £1.884,- 
605  i2s.  ;d.,  of  which  £260,500  was  borrowed  during  the  past  year. 

The  following  general  remarks  will  be  of  interest:  The  last 
horse  cars  were  wilhdrawn  from  service  April  14.  1902,  so  that  this 
is  the  last  annual  report  in  which  the  horse  traction  account  will 
appear    The  company  now  has  536  electric  passenger  cars. 

Throughout  the  summer  months  of  igot,  the  International  Ex- 
hibition  created  a  very  large  traffic.  During  the  week  ended  Sept. 
28,  1901.  the  number  of  passengers  carried  reached  37-*4°37.  and 
the  traffic  revenue  amounted  to  £14.277  us.  3d.  This  constitutes 
a  record  for  the  department. 

On  Aug.  19,  toot,  the  committee  reduced  the  working  hours  of 
iitotorim  11  .mil  •;. m.'.K,".. .is  ard  nthei  members  oi  the  traliic  stafl 
from  ten  hours  to  nine  hours  per  day  without  any  reduction  in 
wages. 

On  April  3  the  Corporation  approved  of  the  recommendation 
that  the  penny  stage  be  extended  to  cover  any  four  consecutive 
halfpenny  stages,  instead  of  three.  The  average  length  of  the 
halfpenny  stage  is  slightly  over  half  a  mile,  or  .58,  so  that  the 
average  length  of  the  penny  stage  is  now  2  32  miles.  This  change 
came  into  operation  on  June  I,  1902. 

The  financial  results  of  electric  traction  as  compared  with  horse 
traction  have,  so  far,  been  entirely  satisfactory.  Although  the 
car  mileage  has  been  very  much  increased,  the  average  revenue 
per  mite  has  slightly  increased,  being  ll.ood  against  ll.R>d  and 
ll.SJd  for  1901  and  the  two  precccding  years.  The  working  ex- 
penses, amounting  to  5-3od  per  car  mile,  or,  including  amounts 
set  aside  for  depreciation  and  permanent  way  renewal,  7  Sid,  arc 
about  21I  per  mile  less  than  the  working  expenses  under  horse 
traction. 

The  report  of  the  Manchester  Corporation  Tramways  for  the 
year  ended  March  31,  1002,  is  given  in  abstract  below: 
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New  Publications 


A  Manual  of  Drawing,  by  C.  E.  Coolidge.  92  pages,  10  full  page 
plates.  Price,  $1.00.  Published  by  John  Wiley  &  Sons,  New 
York,  1902. 

This  manual  is  intended  to  put  in  permanent  form  a  drafting 
room  system  that  may  be  accepted  as  standard,  and  thus  tend  to 
relieve  the  student  of  unnecessary  burdens.  It  is  recognized  that 
the  student  should  not  be  looked  upon  as  an  experienced  com- 
mercial draftsman,  and  1o  facilitate  his  advancement  in  this  depart- 
ment, it  is  proposed  to  surround  him,  as  far  as  possible,  with  the 
atmosphere  and  sensation  of  the  commercial  drafting  room  and 
leach  him  at  least  one  good  system  well.  It  is  not  claimed  that  the 
system  elaborated  in  this  book  is  complete,  but  it  is  intended  to 
present  a  fair  average  drafting  room  system,  such  as  are  in  use 
in  this  country.  The  work  incorporate!  much  data  and  other  in- 
formation that  have  been  received  from  the  leading  manufacturing 
concerns  of  the  United  States. 

Electric  Street  Railways,  by  Kdwin  J.  Houston,  Ph.  D  ,  and  A.  E. 
Kennclly,  Sc.  D.   367  pages     Price,  $1.00.    Published  by  the 
Electrical  World  and  Engineer,  New  York,  1902. 
This  is  a  reprint  of  the  popular  work  of  Messrs.  Houston  and 
Kennclly.  which  has  found  so  much  favor  among  students  and 
practical  electric  railway  men.   It  is  presented  in  convenient  form, 
and  is  well  arranged  and  illustrated  with  drawings  and  half-tones 
of  the  machines  described. 

The  Electric  Motor  and  the  Transmission  of  Power,  by  Edwin 
J.  Houston,  Ph.  D  .  and  A.  E.  Kennclly,  Sc.  D.    377  pages. 
Price,  $1.00.   Published  by  the  Electrical  World  and  Kngineer. 
New  York,  1902. 
This  is  a  reprint  of  the  valuable  work  on  electric  power  trans- 
mission, which  formed  one  of  the  most  popular  volumes  of  the 
electro-technical  scries  prepared  by  these  authors. 

 M>«-  


A  Unique  Periodical 


In  its  monthly  magazine,  The  Four-Track  News,  the  | 
department  of  the  New  York  Central  &  Hudson  River  Railroad  has 
created  a  decided  novelty  in  the  journalistic  field.  If  the  publica- 
tion hail  been  originated  and  conducted  by  anyone  else  than 
George  S.  Daniels,  it  would  doubtless  have  been  referred  to  gen- 
erally as  the  •"house  organ"  of  the  New  York  Central  lines,  ami 
its  circulation  would  necessarily  have  been  entirely  gratuitous.  A 
might  be  expected  of  Mr.  Daniels,  however,  a  broad-minded  edi- 
torial policy  has  been  adopted  and  The  Four-Track  News  is  no 
mere  "house  organ,"  but  an  interesting  and  valuable  magazine, 
both  for  regular  and  occasional  travelers,  whether  living  within  the 
territory  covered  by  the  New  York  Central  lines  or  not.  The  Four- 
Track  News  is  50  cents  a  year,  rive  cents  a  copy,  and  can  be  bad 
of  George  H.  Daniels,  general  passenger  agent,  publisher,  Grand 
Central  Station,  New  York. 

■  •■ 

Peculiar  Accident  on  High-Speed  Road 

A  peculiar  accident  happened  the  oilier  night  on  the  road  of 
the  Columbus.  Buckeye  Lake  &  Newark  Traction  Company  to 
a  motor  car  going  west  from  Newark  toward  Columbus,  about 
9:30  o'clock.  Some  malicious  person  had  tied  a  rope  to  a  large 
stone  and  threw  the  other  end  of  the  rope  up  over  the  trolley 
wire.  As  the  ear  was  going  at  a  rate  of  about  25  miles  an  hour, 
the  stone  went  through  the  iront  window,  striking  the  motorman 
on  the  head  and  knocking  him  off  the  stool.  The  cars  arc 
equipped  with  the  General  Electric  multiple  controller,  and  it  is 
necessary  at  all  times  for  the  motorman  to  hold  down  the  spring 
on  the  handle.  As  soon  as  his  hand  was  removed  from  this  spring 
the  power  was  cut  off;  consequently  the  car  slopped.  The  con- 
ductor, after  giving  two  bells  to  proceed  and  receiving  no  rc- 
sponse,  wiiil  through  the  car  to  the  front  end  .mil  found  ihe 
motorman  lying  unconscious  in  the  vestibule. 

J.  R.  llarrigan.  the  general  manager  of  the  company,  says  lhat 
but  for  this  precautionary  device  the  car  WOtlld  have  probably  run 
off  the  track  at  the  approaching  curve,  and  might  possibly  have 
run  into  the  canal. 

 »♦<  

In  the  opinion  of  the  San  Francisco  Post  the  proposition  to 

time  bonds  to  the  extent  of  $700,000  for  the  construction  of  a 

municipal  railway  nn  Geary  Street,  that  city,  "is  one  of  the  most 
important  which  has  been  submitted  to  our  people  since  the 
adoption  of  the  constitution  in  1879."  What  a  beautiful  example 
the  Post  is  of  the  rabid  municipal  ownership  advocate,  foaming 
at  the  mouth,  and,  in  the  vernacular  of  the  street  urchin,  throwing 
fits. 
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00  Interurban  Roads  in  Ohio 


Judge  Hartcr,  of  the  Common  Plea*  Court,  at  Canton,  Ohio, 
lias  handed  down  a  decision  upon  the  status  of  interurban  lines, 
which,  if  sustained  by  higher  courts,  will  render  municipal  councils 
practically  helpless  in  dealing  with  them.  Recently  the  Stark 
Railway  Company  served  notice  on  the  Canton  Council  that  it 
iound  it  necessary  to  construct  a  terminal  loop  in  the  business 
section  of  Canton.  After  opposition  the  Council  made  the  grant 
as  to  a  railway  company.  A  propel lyowncr  immediately  filed  an 
injunction  suit,  claiming  the  road  could  not  take  advantage  of  the 
rights  granted  to  railways.  The  court  decided  in  favor  of  the 
plaintiff,  holding  that  as  an  interurban  electric  railway  it  was  not 
necessary  for  it  to  go  through  the  ordinary  course  pursued  by 
city  lines  to  secure  a  franchise  for  a  loop  over  city  streets,  and 
that  such  a  line  could  proceed  in  the  same  manner  as  a  steam 
road  and  appropriate  the  right  of  way  and  pay  the  property- 
owners  anv  damages  that  a  jury  would  jllow. 

■  •♦«  

Street  Railway  Patents 

t'NITEIl  STATES  PATENTS  ISSUED  HIT.  2).  1SW 
|This  department  i>  conducted  hy  W.  A.  Roscnbauni,  patent 
attorney.  Room  No.  Ijo.t  7  Nassan-Bcckman  Building,  New  York  I 
711,646.  Buffer  for  Railway  Cars;  W.  F.  Richards,  Buffalo,  N. 
Y.  App.  filed  March  to,  190.'.  A  buffer,  supported  by  springs  in 
such  a  manner  as  to  remain  in  contact  with  us  mate  while  the  car 
lasses  curves  of  short  radius. 

7 1 1 .75.1-  Protecting  Rail  for  Open  Cars;  C.  E.  Balti.  Railway. 
N.  J.  App.  filed  July  16.  igrw.  The  guard  rail  is  pivoted  to  the 
>ide  <if  the  car  by  means  of  links  and  rollers  in  such  a  way  that  one 
man  can  shift  the  rail. 

711.832.  Adjustable  Side  Bearing  for  Cars; 
L  C.  Denison.  Anaconda.  Mont.  App.  filed 
June  26,  1902.  A  box  having  an  opening 
throimh  one  of  its  walls  for  the  admission  of 
shims  and  a  bearing  block  resting  in  the  box 
anil  on  the  shims  therein. 

711.84.'.  Car  Seat;  II.  I..  Flint.  Cambridge. 
Mass.  App,  filed  Jan,  2,  ion.*.  An  automatic 
locking  device  for  the  seat  and  a  connection 
between  the  seats  ol  twin  scats,  whereby  they 
are  caused  to  rotate  in  unison. 

711,861.  Truck  for  Street  Cars;  R.  H. 
HontDfOok  and  W.  II.  Woodcock.  Canton, 
Ohio.  App.  filed  April  22,  1002.  The  truck 
lias  open  side  trusses,  consisting  of  an  ■  felled 
upper  cord,  a  horizontal  lower  cord  and  inter- 
all   of  ordinary  commercial 


PATENT  NO.  711,867 


711.867  Portable  Electrically  Illuminated 
Sign:  H.  S.  Kemp.  Richmond,  Va  App.  tiled 
Feb.  25,  IO02.  The  sign,  with  its  lamps 
mounted  on  a  frame,  can  be  bodily  removed 
from  the  car  and  replaced  without  deranging 
the  circuits. 

711.868  Illuminated  Sign:  H.  S.  Kemp, 
Richmond.  Va.  App.  filed  Feb  25.  1002.  A 
modification  of  the  preceding  patent. 

711.878,  Car  Starting  Device;  F.  B.  Nims.  Lake  Odessa.  Mich. 
App.  filed  Feb.  28.  1002  The  shoe  in  which  the  lever  is  pivoted  is 
provided  with  a  peculiar  clamping  device  to  hold  it  on  the  rail. 

711.800.  Car  Brake;  L,  C.  Johnson  and  W.  S.  Johnson.  Detroit, 
Mich.   App.  filed  June  27.  I9"2.  Details. 

711,015.  Car  Brake;  R.  II  Wakcrnan.  Brockroad.  Va  App. 
filed  Aug.  25.  1900.  Details. 

UNITED  STATES  PATENTS  ISStrKtl  OCT.  3,  IMC. 
712.OU.    Car  Brake;  J.  S.  Sheets,  Philadelphia,  Pa     App.  filed 
Nov.  22,  toot.   The  brakes  arc  connected  in  pairs  and  operated  in 

PATENT  NO.  7U.M3 

unison  by  a  toggle  mechanism,  Means  whereby  the  brake  hanger 
is  clamped  to  the  cross-tic. 

712,131.  Insulated  Rail-Joint;  G.  L.  .Mall.  Brooklyn,  N.  Y. 
App.  filed  Jan  18,  1002.  Consists  of  a  two-part  fish-plate.  Means 
for  uniting  the  two  parts  and  means  for  insulating  the  two  rail 
ends  and  the  two  parts  of  the  fish  plate  from  each  other. 


712,1.52.  Insulated  Rail-Joint;  G.  L.  Hall,  Brooklyn,  N.  Y. 
App.  filed  Feb.  t2.  1902.  Consists  of  a  two-part  fish-plate  in  com- 
bination with  an  angle  chair.  Means  for  insulating  the  two  parts 
of  the  fish-plate  from  each  other  and  of  the  angle-chair  from  one 
of  the  rail  ends. 

712,181.  Side  Bearing  for  Railway  Cars;  F.  R.  Cornwall,  St. 
I.ouis.  Mo.  App  filed  March  10,  1902.  A  side  hearing  having  a 
support  provided  with  a  circular  hub  flange,  a  roller  prov  ided  with 
a  flange  extending  over  said  hub  flange,  and  anti-friction  devices 
interposed  between  the  hub  flange  and  roller  flange. 

712,224.  Side  Bearing;  C.  II.  Williams.  Jr..  Chicago,  III.  App. 
filed  March  31,  1902.  The  bearing  has  .1  divided  spindle  journalcd 
therein,  and  rollers  arranged  on  the  ends  of  the  spindle. 

712,281.  Device  for  Lessening  the  Noise  of  Vibration  in  Ve- 
hicles; H.  <;.  Farr,  Winchester,  Mass.  App.  filed  Feb.  14.  1902. 
A  copper  wire  covered  with  non-vibrating  mat  rial  is  coiled  about 
the  axle,  the  ends  of  the  wire  being  band  and  rigidly  secured 
to  the  axle  adjacent  opposite  ends  thereof. 

712,320.  Expansion  Joint  Coupling  for  Track  Rails;  J.  VV.  Mc- 
Burney,  Fort  Palmer,  Pa.  App.  filed  June  27.  1902.  A  flat  bar 
having  a  dove-tail  tongue  on  one  side,  lateral  enlargements  on  the 
ends  of  the  tongue  to  engage  T-slots  in  the  track-rail  webs  and  a 
laterally  flanged  locking  plate,  having  a  laterally-open  channel 
dove-tailed  in  cross  section,  that  is  adapted  to  receive  the  dove- 
tail member  of  the  tongue. 

712.J.M.  Electric  Railway  Signal;  C.  V.  Richey.  Washington, 
D.  C.  App.  filed  April  8.  1002.  One  of  the  track  rails  forms  a 
continuous  conductor,  the  other  rail  being  divided  into  blocks  or 
sections  having  batteries  at  the  junction  of  each  section.  Each 
battery  has  one  pole  connected  to  the  end  of  one  section  and  the 
other  pole  to  the  contiguous  end  of  the  next  section.  The  ends  of 
a  section  arc  connected  to  similar  poles  of  adjacent  batteries, 
whereby  the  sections  are  alternately  negative  and  positive,  the 
signals  being  in  circuit  with  each  battery,  and  the  circuit  being 
closed  through  the  trucks  of  the  cars. 

712.430.  Railway  Signal;  G.  L.  Wilson.  Chicago,  III.  App. 
filed  Sept,  16.  1901.  A  wire  is  attached  to  the  support  of  a  hridge 
or  culvert  and  to  a  signal  light:  tension  on  the  wire,  caused  by 
displacement  of  the  rail-supporting  structure,  causes  the  signal 
light  to  be  exposed. 


MR  J  L  GREATSINGER.  president  of  the  Brooklyn  Rapid 
Transit  Company,  has  recently  returned  from  a  vacation  of  several 
weeks. 

MR  M.  II.  SHERMAN,  vice-president  of  the  I.os  Angeles 
Pacific  Railway  Company,  of  Los  Angeles.  Cal..  has  returned  to 
California  after  a  short  trip  to  the  East.  Mr.  Sherman  visited  New 
York.  Washington.  Niagara  Falls.  Quebec  and  several  other  large 
cities,  and  in  Vermont  looked  over  the  home  of  his  boyhood  days 
at  Lake  George. 

MR  GEORGE  F  CHAPMAN,  formerly  of  the  North  Jersey 
Street  Railway  Company,  and  now  general  manager  of  the  United 
Railways  of  San  Francisco,  has  recently  had  dedicated  to  him  a 
march  by  Horst.  entitled  "The  United  Railroads  .*'  This  piece 
of  music  has  become  very  popular  in  San  Franciso.  and  is  being 
played  by  the  Golden  Gate  Park  Band  at  Golden  Gate  Park. 

MR  O.  W.  BRAIN,  electrical  engineer  of  the  New  South 
Wales  Railways  &  Tramways  department,  succeeded  the  late  Mr. 
P.  B  Elwell  in  this  position,  and  not  Mr.  G  Fischer,  as  stated  in 
the  September  issue.  Mr.  Fischer  having  been,  before  he  severed 
his  connection  with  the  government  engineering  force,  supervis- 
ing civil  and  mechanical  engineer  for  tramway  construction. 

MR  E.  C.  MILLS,  of  E  W.  Mills  &  Co.  Ltd,  Wellington, 
New  Zealand,  is  spending  some  time  in  this  country  on  a  business 
trip.  Mr.  Mills'  firm  is  an  extensive  dealer  in  general  machinery 
and  supplies  in  New  Zealand.  While  in  this  country  Mr.  Mills 
will  arrange  for  purchases,  in  behalf  of  his  firm,  of  electrical  and 
other  machinery.  His  address  while  in  New  York  is  care  of  the 
Livingston  Nail  Company.  104  Readc  Street 

MR  JAMES  T  ROOD,  formerly  electrical  engineer  of  the 
Natural  Food  Company,  of  Niagara  Falls.  N.  Y..  has  accepted  a 
position  with  the  Worcester  Consolidated  Street  Railway  Com- 
pany in  the  department  of  motive  power  and  machinery.  Mr. 
Rood  is  a  graduate  of  the  Worcester  Polytechnic  Institute,  class 
of  1898.  and  previous  to  his  work  with  the  Natural  Food  Com- 
pany was  employed  by  the  General  Electric  Company  at  the 
Lynn  factory,  the  Bernstein  Electric  Company,  of  Boston,  and 
the  Worcester  &  Ilolden  Street  Railway  Company. 
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THE  MARKETS 

The  Money  (Tarfcet 

Wall  Strkkt.  Nov.  5,  iooj. 

Thanks  to  the  energetic  measure*  "»(  tin-  Secretary  <>f  the 

Treasury  the  money  market  has  renamed  a  comparatively  normal 
condition,  Purchases  o(  povernment  bonds,  under  the  terms  of 
the  recent  Treasury  circular,  have  been  sufficient  to  place  to  the 
credit  of  the  New  York  banks  nearly  $->.',ono,ooo  during  the  past 
fortnight.  This,  together  with  forwarding  Oi  gold  arriving  at 
Pacific  coast  ports,  has  added  so  liberally  to  the  cash  holdings 
of  the  local  institutions  that  their  surplus  reserve  now  stands  at 
the  comfortable  sum  of  over  Sj  1 .000.000.  Not  only  is  this  twice 
as  large  as  was  held  a  year  ago.  but  it  is  considerably  above  any 
recent  average  for  the  surplus  item  at  this  season.  Refecting  this 
rapid  resuscitation  of  resources,  money  on  call  has  loaned  freely 
between  4  and  5  per  cent,  and  time  loans  are  in  much  better  supply, 
with  even  some  concessions  noted  from  the  schedule  rate  of  6 
per  cent  ior  all  dates,  The  offerings  of  this  class  of  accommoda- 
tion at  the  moment  arc  perceptibly  greaur  than  the  demand 
Nevertheless,  it  would  be  rash  to  assume  that  the  main  problems 
which  have  hung  over  the  money  market  (or  the  past  two  months 
have  been  solved.  The  Treasury  still  continues  to  draw  out  much 
more  in  customs  and  internal  revenue  receipts  than  it  pay-  out  in 
ordinary  government  expenditure,  and  while  the  outgo  to  the 
interior  is  visibly  slackening,  there  are  as  yet  no  signs  of  a  com- 
plete check.  Moreover,  the  great  uncertainty  remains  of  how 
much  of  our  unpaid  debit  balance  abroad  will  have  to  be  settled 
in  gold  That  we  shall  be  called  upon  to  ship  gold  freely  between 
now  and  Christmas  is  practically  certain.  Sterling  exchange, 
after  a  brief  period  of  reaction  last  week,  has  again  reached  the 
high  level  of  the  season,  and  is  very  cN.se  to  the  gold-shipping 
point.  No  opinions  are  expressed  among  authorities,  however,  as 
to  what  sum  will  have  to  go  out  in  order  to  relieve  (he  present 
strain  in  the  exchange  market.  Much  depends  upon  the  volume 
of  our  grain  exports,  which  are  at  length  beginning  to  increase  in 
something  like  a  normal  manner.  The  probabilities,  lamming  the 
situation  up,  are  that  no  further  relaxation  will  occur  in  the  money 
market,  but.  on  the  contrary,  that  the  demands  upon  local  bank 
reserves  will  be  such  as  to  harden  rates  again  In-fore  the  end  of 
the  year. 

The  Stock  rUrkat 

Stock  speculation  has  been  influenced  during  tin  past  fortnight 
by  the  gold  export  probabilities  and  by  the  uncertainty  of  the 
Congressional  election,  the  latter  having  a  closer  bearing  upon  the 
daily  movement  than  the  former.  The  general  run  of  Wall  Street 
sentiment  has  been  bearish,  and  operations  have  been  conducted 
on  the  short  side  more  freely  than  on  the  long  side.  As  the  larger 
financial  interests  have  been  content  to  leave  the  market  to  itself, 
their  attitude  has  been  construed  in  some  quarters  as  an  indication 
that  they  consider  prices  high  enough,  and  are  not  prepared  to 
encourage  a  further  rise.  This  undoubtedly  has  made  the  outside 
public  more  timid,  and  at  the  same  time  has  induced  some  liquida- 
tion of  outside  holdings.  But  whether  these  unfavorable  infer- 
ences regarding  the  views  of  the  leaders  arc  correct  or  not.  is 
something  that  still  remains  to  be  proved.  Many  shrewd  persons 
are  inclined  to  think  that  the  big  financiers  and  operators  are 
merely  biding  their  lime,  awaiting  a  clearer  outlook  in  the  money 
market,  and  that  they  will,  at  the  proper  moment,  launch  out  on 
a  new  campaign  for  higher  prices.  This  theory  finds  support  in 
the  obvious  fact  that  stocks  are,  for  the  most  part,  very  strongly 
held.  Now  that  the  election  uncertainty  is  out  of  the  way  the 
chances  favor  more  activity,  at  least  in  speculative  circles,  than 
has  been  witnessed  during  the  past  two  week-.  The  fear  of  a 
labor  outbreak  among  the  Western  railway  employees,  which 
gained  some  ground  a  fortnight  ago.  has  disappeared  under  the 
assurances  that  the  men  will  probably  «et  a  part  of  what  they 
demand  Rut  there  is  still  an  uneasy  feeling  in  many  quarters 
over  the  signs  of  a  more  aggressive  spirit  on  the  part  of  the  labor 
unions,  which  have  come  more  into  evidence  since  the  partial 
success  of  the  union  coal  miners. 

Manhattan  Elevated  has  been  the  feature  of  the  local  traction 
group,  and  for  that  matter  one  of  the  leaders  in  the  general 
market  during  the  recent  trading.  It  seems  to  be  quite  certain 
that  the  stock  is  getting  more  active  support  from  the  insider* 
than  it  has  enjoyed  for  a  very  long  time  Apprrently  it  is  the  in- 
tention of  these  powerful  interests  to  make  the  introduction  of 
the  electric  service  on  the  West  Side  lines  the  occasion  for  direct- 
ing attention  afresh  to  the  improved  earnings  and  prospects  of  the 


road  under  the  electric  installations  Predictions  are  freely  made 
on  the  Stock  Exchange  that  the  price  of  Manhattan  will  soon 
cross  that  of  Metropolitan.  The  latter  stock,  however  has  been 
benefited  by  the  recent  rise  in  the  elevated  shares-  Brooklyn 
Kapid  Transit  also  appears  to  occupy  a  better  position  in  the 
market  than  it  did  before  the  recent  quarterly  report  was  pub- 
lished, with  its  encouraging  show  of  increasing  net  earning*. 

Local  traction  stocks  in  Philadelphia  have  shown  noteworthy 
strength  despite  the  uncertain  course  of  the  general  market. 
Activity  in  the  recent  dealings  has  been  confined  chiefly  to 
American  Railways.  Philadelphia  Rapid  Transit  and  Union  Trac- 
tion. In  all  these  issues  a  fair  volume  of  business  has  been  done, 
on  a  rising  level  of  prices.  Rapid  Transit  has  advanced  to  |8;S, 
which  once  again  is  the  high  record,  the  movement  being  ac- 
companied by  definite  statements  that  earnings  of  the  lessee 
company  are  running  at  least  $4,000  a  day  ahead  of  a  year  ago. 
American  Railways  has  also  reached  a  new  teip  price,  at  S3'/'- 
anticipating  what  many  people  belies c  to  be  a  reasonable  proba- 
bility, that  the  dividend  on  the  shares  will  soon  be  raised.  Union 
Traction  has  made  less  advance  than  the  other  members  of  the 
active  trio,  most  of  the  recent  transactions  occurring  around  47*4- 
A  feature  of  the  past  week  has  been  a  further  sharp  advance  in 
Indianapolis  Street  Railway  from  87  to  00.  This  is  a  net  gain  of  50 
points  since  last  spring.  No  other  reason  is  discoverable  for  the 
movement  than  that  all  the  availab'e  stock  is  being  bought  in,  in 
connection  with  the  consolidation  schemes  in  the  Indiana  trolley 
field  Sales  of  Union  Traction,  of  Indiana  (138  shares),  were  re- 
ported last  Saturday  at  54  Other  transactions  of  less  importance 
are  to  be  noted  in  C  onsolidated  Traction,  of  New  Jersey,  at  60H. 
Philadelphia  Traction  at  oX'4.  and  a  small  investment  lot  of 
Gennantown  &  Norristown  at  174  Bond  sales  of  the  last  two 
weeks  comprise  Consolidated  Traction,  of  New  Jersey  5s.  at  110 
to  MO1,.  Electric  People's  Traction  4s  at  oS'L  People's  Passenger 
4*  at  105,  United  Railways  4s  between  80  and  »ty,J.  American  Rail- 
ways 5>  at  107H,  and  Wilmington  &  Chester  Traction  5s  at  105. 

Chicago 

Despite  vigorous  denials  there  is  excellent  ground  for  the  state- 
ment that  negotiations  for  the  reorganization  of  tin  finances  of  the 
Union  Traction  Company  are  under  way.  Our  informant  in 
Chicago  says  that  he  obtains  the  information  from  a  high  source, 
that  action  must  soon  be  taken,  although  just  what  the  plan  will 
be  is  not  divulged.  Union  Traction  shares  have  moved  rather 
uncertainly  in  the  recent  market,  but  with  a  fairly  strong  under- 
tone. Hie  common,  after  selling  down  to  i6Vj.  recovered  to  17!4- 
Only  a  few  odd  sales  of  the  preferred  arc  reported,  at  48  It  was 
said  that  the  South  Side  Elevated,  after  election,  would  ask  for  the 
right  to  construct  a  third  track  to  Forty-Third  Street.  The  slock 
has  been  strong  at  110.  Metropolitan  issues  have  also  been  in 
demand,  the  common  moving  up  from  3f)\i  to  40T*.  It  is  calcu- 
lated that  the  road,  when  all  its  feeders  arc  in  operation  and  its 
new  downtown  terminal  completed,  will  be  in  a  position  to  earn 
the  full  5  per  cent  on  the  preferred  stock,  and  also  be  able  to  pay 
something  within  the  next  year  on  the  common.  Earnings  of 
both  surface  and  elevated  lines  are  keeping  up  remarkably  well. 
The  only  other  noteworthy  transactions  beyond  those  already 
recorded,  comprise  Northwestern  Elevated  common  from  34'*  to 
.tj.  City  Railway  at  jij.  West  Chicago  from  041;  to  Oi!4,  and 
Lake  Street  at  i>7„. 

Boston  traction  is«ues  have  pretty  closely  followed  the  course 
of  the  general  market  in  the  recent  trading,  and  have,  therefore, 
been  dull  and  rather  depressed.  Massachusetts  Electric  common, 
after  selling  up  to  JQ.  dropped  off  to  ,\7H-  and  the  preferred 
reacted  from  i/>  to  05,  Boston  Elevated,  on  fractional  lots,  went 
down  two  points,  to  154,  and  West  End  remained  barely  steady  at 
9$Vi-  In  Baltimore  also  business  has  been  dull  United  Railways 
common  at  14.  the  income  bonds  at  68'j.  and  the  general  4s  at 
i>4 It  to  i)5.  are  the  quotations  at  which  all  the  transactions  have 
been  made.  Nashville  Railway  common  fell  from  5!',  to  5,  and 
then  recovered  to  5!  i.  Nashville  certificates  sold  down  from  77^x 
to  77 1  s ,  but  later  recovered  the  loss.  Fifty  shares  of  Lexington 
Railway  sold  at  50  The  only  bond  sales  reported,  other  than 
those  jus|  mentioned,  were  Baltimore  Traction  j>  at  It8'j,  City 
Passenger  5s  at  108,  and  Atlanta  Street  Railway  Js  at  io6Mj. 

Traction  sales  on  the  Cleveland  lixchangc  numbered  only  1740 
shares  last  week,  as  compared  with  3974  shares  for  the  week  be- 
fore.   Lake  Shore  Electric  opened  at  17.  and  dropped  suddenly  to 
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15.  upon  the  report  that  an  assessment  of  $6  to  $10  per  share  was 
contemplated.  ThU  wi»  promptly  denied  by  the  financing  com- 
mittee, but  the  uncertainty  regarding  the  future  of  the  property 
and  the  prospects  of  an  increase  of  the  preferred  issue,  held  the 
stock  at  the  low  mark.  Sales  number  640  shares.  Two  fifty-share 
lot*  of  Cleveland.  Painesville  &  Eastern  sold  at  33'A  and  35,  the 
first  in  a  long  time.  Cincinnati,  Dayton  &  Toledo  sold  to  the  ex- 
tent of  only  200  shares;  range  from  ao>i  to  41  'A.  Aurora,  Elgin  & 
Chicago  common  sold  at  39M  and  38'A,  a  trifle  higher  than  former 
figures.  Northern  Ohio  Traction  common  fluctuated  between  63 
and  64,  on  salts,  of  210  shares,  Monday  the  only  sales  were  too 
Western  Ohio,  at  and  too  Northern  Ohio  Traction  pre- 

ferred at  93!,,  equal  to  the  previous  sale.  At  Toledo  several 
blocks  of  Toledo  &  Western  bonds  were  sacrificed,  and  the  price 
was  forced  down  from  03  to  87.  At  that  figure  the  bonds  were 
eagerly  taken  by  prominent  financial  men. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week: 

(."'■■■  K  Hi.  I 

Oct  a  Nov  3 

American  Railways  Company                                                          K4  63 

Aurora.  fc'lgin  ft  Chicago                                                            J7  » 

I '.niton  Elevated                                                                      US»4  HI 

Brooklyn  R.  T                                                                   O  «2\ 

Chicago  Gty   212  212 

Chicago  Union  Tr.  (common)                                                    Is  pjv, 

Chicago  Union  Tr.  (preferred)                                                to  47 

Cleveland  Electric                                                                M  KH 

Columbus  (common)                                                                 M  K\ 

Columbus  (preferred)                                                               lot  106V* 

Consolidated  Traction  of  N.  )   «9\ 

Contolidatcd  Traction  of  N   J.  In. 110*4  110'.— 

Detroit  Lnitcd  88  87 

Electric  Peopled  Traction  (Philadelphia)  «•                                  tH%  U% 

tiffin,  Aurora  ft  Southern                                                              !£,  ali9 

Indianapolis  Street  Railway  4s                                                       87  g> 

Lake  Shore  Electric                                                                  It  ]IVi 

Lake  Street  Elevated                                                                  t%  t% 

Manhattan  Railway                                                                 134*,  15*74, 

Massachusetts  Elec  Cos   (common)                                            at  s  .... 

Massachusetts  Elec.  C.ss.  (preferred)                                          K  Kto 

Metropolitan  Elevated.  Chicago   Icommon)                                    i«\  40 

Metropolitan  Elevated,  Chicago                                                   Wi'sj  ksv. 

Metropolitan  Street                                                                 128V,  :«..-, 

New  Orleans  Railway!  (common)                                               17  — 

New  Orleans  Railway!  (preferred)                                                 6SH  — 

North  American                                                                      um  12m 

Northern  Ohio  Traction  (common)                                                 85V»  aC6 

Northern  Ohio  Traction  (preferred)                                           92  V3Vi 

North  Jersey                                                                                  3314  — 

North -r.tr rn  Elevated,  Chicago  (common)                                  34  V»  14*4 

r'hiIa.U-lphia  Rapid  Tran.it                                                         175,  la 

Traction                                                                M  99 

Transit  (common)                                                      —  2SV* 

Elevated  (Chicago)                                                 no  ]08 

Syracuse  Rapid  Transit                                                            aMsi  £ 

Syracuse  Rapid  Transit  (preferred)                                          a 78%  aril 

Third  Avenue                                                                         127  ijg 

Toledo  Railway  ft  Light                                                            a38  a«> 

Twin  City,  Minneapolis  (common)                                             120  |]l 

1,'nited  Railways,  St-  Louis  (preferred)                                       _  _ 

United  Railways,  St.  Louis.  4s                                                     KH  — 

Union  Traction  (Philadelphia)                                                47  4:% 

Wcatern  Ohio  Railway                                                              J$  ff 

a  Asked. 


The  iron  market  has  been  concerned  during  the  past  two  weeks 
by  the  sharp  cutting  of  price  schedules  in  some  of  the  manufac- 
tured forms,  notably  in  wire,  nails  and  sheet  steel.  It  is  given  out 
that  the  competition  of  outside  concerns  has  forced  the  Steel 
Corporation  to  make  these  reductions.  But.  while  this  has 
naturally  aroused  some  uneasiness  as  the  first  sign  of  any  sort 
indicating  reaction  in  the  iron  trade,  it  does  not  appear  that  any  of 
the  other  branches  have  been  at  all  affected.    Pig  iro 


Pig  iron  furnaces 
are  running  at  full  capacity,  and  their  output  is  sold  ahead  for 
over  six  months.  The  steel  market  is  in  an  equally  strong  posi- 
tion Quotations  are  as  follows:  Bessemer  pig  $21  75  and  $22.00, 
steel  billets  $31.50  to  $32.00.  steel  rails  $28.00. 


BIRMINGHAM,  ALA.— It  is  said  that  the  Alabama  Steel  ft  Wire  Com- 
pany, which  plans  to  build  a  bif  blast-iron  furnace  and  steel  plant 

lias  Sure  hiss  ll  the  Gidadcn  lea  Company,  Gadsdrn  Electric  Light 
and  Alabama  City,  Gadsden  A  Attalla  Electric  Railway. 

CHICAGO.  ILL.-  It  is  reported  that  plans  are  bang  considered  for  ■ 
complete  financial  reorganisation  of  the  Chicago  Union  Traction.    From  one 
■  it  •»  "id  thai  the  plan  is  to  scale  down  the  fixed  charges  by  asking  the 
1  of  the  stockholders,  while  from  another  source  it  ia  aaid  that  a  plan 


for  its  approval  of  sn 


Quotations  for  the  leading  metals  are  as  follows:  Coppe 
UH  cents;  tin.  26K  cents;  lead.  4'A  cents,  and  speltcr.c.45  cents. 


bond*  by  new  4  per  cent  I 

WESTItORO.  MASS— The  Wcstboro  ft 
pany  has  petitioned  the  Railroad  Commissioi 
liond*  to  the  amount  of  640.010. 

WnlaESlER,  MASS.—  1  lie  annual  statement  of  the  Worcester  Consoli- 
dated Street  Railways  Company'"  earning*,  mad.-  for  the  purpose  of  apportion- 
ing its  excise  lux.  allows  that  the  gross  earnings  were  31.208.248.  This  is  more 
t  an  m/m  greater  than  last  year.  The  earning*  average  ».i*2  lot  each  of  the 
I2MH  milt*,  ol  track  iterated.  The  company  paya  an  excise  tax  of  327.07*. 
or  fcrtt  41  on  each  mile  of  track.  The  Massachusetts  aututes  provide  for  the  ex- 
use  tax  to  be  2Vi  per  cent  of  the  gross  earnings  of  the  company,  whxn  ia  dt- 
vnJed  among  the  cities  and  towns  in  which  it  has  locations,  according  to  the 
milr.iKe  of  tratl.j.  In  ailditsin  to  the  excise  tax  of  J/T.oTS  the  company  haa  lo 
pay  a  corporation  tax  of  628.4K8,  and  a  tax  of  tl&.aja  on  real  < 
total  tax  fcw.sitt.   The  corporation  tax  is  1.1,906  greater  than  last  year. 

rect'iver  for  the  East  Warrliam,  Onict  Bay  and  Point  Independence  Street 
Railway  Company,  looking  to  the  dissolution  of  the  company.  The  company's 
rights  and  privileges  are  now  enjoyed  by  tie  New  Bedford  ft  Onaet  Street 
Railway  Company,  and  this  action  is  taken  to  cloae  up  tbe  affairs  of  the  old 
company,  which  operated  the  line  of  horae  cars  between  East  Wareham  and 
Onset 

NORTH  ADAMS.  MASS— Hie  annual  financial  statement  of  the  Hoossc 
Valley  Stieet  Hailway  Company  shows  that  the  earnings  from  passenger  traffic 
were  Mlu.54.1,  and  tbe  operating  expenses  183.0001.  More  than  $13.09)  was  ex- 
pended during  the  year  for  repairs  oo  roadbed  and  track,  18,000  for  repair  on 
car*  and  equipment,  and  (21,000  for  power.  Tbe  expenditure  for  wages  of 
employees  was  124,000.  The  company  added  to  ita  property,  such  as  cars  and 
electrical  equipment,  overhead  construction  and  additional  land  and  equipment 
at  the  power  station,  tor  which  it  expended  $184,000. 

DETROIT,  MICH.  It  is  generally  believed  that  the  deal  for  the  sale  of  me 
Detroit  ft  Toledo  Shore  Line  to  the  Grand  Trunk  Railway  (steam)  has  fallen 
through  as  nothing  has  l*en  heard  ol  It  for  several  weeks.  It  is  thought  that 
the  I*-tron  United  Railway  Company  will  take  up  the  i 

HELENA.  MONT.— The  Federal  Trust  ft 
trustee  under  the  mortgage  securing  an  issue  of  lotXI.OU)  t  per  cent  bonds  of  the 

Helena  Light  &  Traction  Company. 

NF-W  YORK,  N.  Y.— It  ia  reported  that  ne*jotlatfons  are  In  progress  looking 
to  a  consolidation  of  the  United  Gsa  Improvement  Company  and  the  North 
American  Company,  As  is  well  known,  the  former  operates  gas  works  in 
more  than  thirty  leading  cities  of  the  United  States,  snd  also  controls  the 
Connecticut  Railway  ft  Lighting  Company,  tbe  street  railway,  gas  snd  electric 
companies  of  Providence.  R.  I.,  and  most  of  the  gas  and  electric  light  com- 
panies in  the  territory  adjacent  to  this  city,  except  on  Long  Island.  Trie 
North  American  Company  controls  electric  railway,  electric  light  snd  gas 
companies  in  and  near  Cincinnati,  in  Milwaukee  and  in  St.  Louis  This 
company  Las  recently  taken  the  electric  light  properties  of  Detroit, 
therefor  about  »l  •>.••  ••' 

NEW  YORK.  N.  Y.-Tbe  New  York  News  Bureau  says  that  the  i 
under  which  the  I2JOO.000  bonds  of  the  Nashville  Railway  Company  have  been 
sold  to  Isidor  Newman  ft  Sons,  of  New  Orleans,  and  Ladenburg,  Thalmsnn  ft 
Co..  of  New  York,  has  been  signed  snd  delivered.  "Nearly  sll  of  the  bonds," 
says  the  News  Bureau,  "have  already  been  deposited  with  the  International 
Trust  Comfwny.  Tbe  price  to  be  paid  is  80  cents  on  the  dollar,  and  Is  to  be 
ma.le  three  instilments  of  lift,  $30  and  $36  on  each  Slut)  par  of  every  bond  on 
Nov.  3,  Ian.  3.  and  March  I  No  arrangement  has  yet  been  made  with  the 
stockholders,  and  it  j»  n„t  known  how  they  will  fare.  It  ia  believed  that  they 
will  he  treated  liberally  by  the  new  purchasers  of  UM  bond*." 

CLEVELAND,  OHIO  —The  Pomeroy  Mandelbaum  syndicate  is  preparing  to 
issue  the  securities  of  the  Central  Ohio  Traction  Company.  This  company 
is  a  consolidation  of  the  old  Central  Ohio  Traction  Company,  which  the 
syndicate  purchased  some  months  ago,  and  the  Mansfield.  Crestlin  &  Gallon 
Railway,  which  has  just  been  completed.  As  soon  a*  possible  the  syndicate 
will  build  the  link  from  Wellington  to  Mansfield  by  way  of  Ashland,  snd 
then  it  Is  probable  that  both  properties  will  be  consolidated  with  the  Cleveland. 
Ely,. a  ft  Western  Railway. 

ZANESVILLE.  OHIO— The  Zanesville  Railway,  Light  ft  Power  Company, 
which  has  absorbed  the  local  street  railway  and  the  lightens;  plant,  haa  filed 
a  mortgage  for  tl.msj.OOu.  to  secure  an  iasue  of  5  per  cent  bonds.  Of  these 
bom!.  tTSO.OOO  will  be  issued  at  once,  tbe  remaining  3220,000  to  be  reserved  for 
future  improvement*.  Of  the  tTSO.ix*  to  be  iaaued  st  once,  tSM.OOO  will  go  to 
take  tap  Die  outstanding  4  per  cent  bonds  of  the  Zanesville  Electric  Railway 
Company  The  new  owners  will  make  many  improvements  to  both  the  railway 
and  the  liglmng  plant.  The  officers  of  the  company  are:  P.  A.  I  'urban,  of 
Zanesville,  president;  H.  M.  Byllesby.  of  Chicago,  vice-president;  VV.  D.  Breed, 
of  Cincinnati,  treasurer;  W.  A.  Gibbs,  of  Zanesville,  secretary  and  manager. 

SEATTLE.  WASH. — The  sale  of  the  property  of  the  Northern  Railway 
Improvement  Company,  of  New  Whatcom,  to  Stone  ft  Webster,  of  Boston, 
owners  of  the  Seattle  Electric  Company,  snd 
Railway,  was  consummated  •  tew  days  ago 
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Transfers  in  Chicago 

The  recent  decision  oi  the  Illinois  Supreme  Court  to  the  effect 
that  the  Chicago  Union  Traction  Company  must  give  transfers 
between  any  tWO  lines  operated  by  it.  as  told  last  week,  has  given 
rise  to  many  interesting  questions  relative  to  the  practical  applica- 
tion oi  the  universal  transfer  system  in  Chicago,  aside  from  the 
legal  questions  involved.  The  Chicago  Union  Traction  Company 
is  attempting  to  comply  with  the  decision  by  giving  a  universal 
transfer  system.  This  means  that  a  person  starling  al  the  northern 
city  limits  may  go  to  the  heart  of  the  city  and  transfer  to  cars 
taking  him  to  the  western  city  limits,  a  distance  of  about  20  miles. 
It  was  thought  at  first  that  a  universal  transfer  system  of  this  kind 
would  make  a  great  inroad  in  the  gToss  receipts.  Although  it  is 
too  early  at  present  writing  to  determine  just  what  the  outcome 
will  be,  there  are  many  indications  that  it  will  increase  the  gross 
receipts  by  an  increase  in  travel.  If  such  is  the  case  it  will  cer- 
tainly be  a  happy  outcome  of  what,  at  first,  seemed  to  be  a  severe 
financial  blow  to  the  company,  and  would  add  additional  evidence 
to  the  argument  brought  forward  by  Oren  Root.  Jr.,  of  the  Metro- 
politan Street  Railway,  of  New  York,  in  his  article  on  the  transfer 
system  of  that  company  in  the  Sthkkt  Railway  Joi  hvai.  for 
October,  1001.  in  which  he  expressed  the  opinion  that  the  liberal 
transfer  system  adopted  by  street  railway  companies  ol  to-day  has 
bad  as  much,  or  more,  to  do  with  the  increase  in  business  than 
the  change  in  motive  power  and  general  improvement  of  the 
service  that  ha*  been  going  on  the  last  ten  years  However,  it  is 
too  early  to  predict  with  certainty  what  the  exact  results  will  be 
in  Chicago.  Other  interesting  questions  have  come  up  in  regard 
to  the  form  of  transfers  and  limitations  in  their  illegitimate  use, 
without  limiting  the  usefulness  of  the  transfer  system  to  the 
public,  anil  these  are  questions  which  the  company  is  attempt- 
ing to  solve  at  the  present  time  to  the  satisfaction  of  all  concerned, 
though  it  may  take  some  time  and  experiment  to  decide  them,  It  was 
feared  that  there  would  be  extensive  trading  in  transfers  as  soon 
as  the  new  system  was  inaugurated,  hut  so  far  this  docs  not  seem 
to  have  made  itself  manifest.  The  practice  of  trading  in  transfers 
was  stopped  after  a  hard  struggle  on  the  lines  of  the  Chicago 
City  Railway  Company  several  years  ago,  and  in  the  present  in- 
stance it  is  likely  that  the  anticipation  of  similar  trouble  by  the 
company  and  the  preparations  made  to  prevent  it,  have  restrained 
any  attempt  to  engage  in  this  traffic. 

The  rectorial  address  delivered  by  Andrew  Carnegie,  at  St. 
Andrew's  University,  Scotland,  on  Oct.  22.  has  attracted  wide  at- 
tention on  both  sides  of  the  water,  owing  to  the  frank  expressions 
to  which  he  gave  utterance  on  the  future  of  the  iron  and  steel 
business  in  Europe  and  America.  The  address  will  bear  careful 
reading,  coming  from  such  an  authority  as  Mr  Carnegie,  who,  in 
addition  to  bis  knowledge  of  iron  and  steel  conditions,  has  the 
highest  reputation  as  a  successful  organizer  and  business  man- 
ager. It  is  (or  this  reason  that  the  statement  made  by  Mr.  Car- 
negie in  his  address  as  to  one  of  the  main  causes  which  permit  ten 
him  to  build  up  the  immense  fortune  and  property  which  he  did  in 
Pittsburgh  are  worthy  at  least  of  the  most  careful  consideration. 
Mr.  Carnegie's  testimony  on  this  point  was  practically  as  follows: 
"If  I  found  that  I  had  at  the  head  of  any  department  of  my  busi- 
ness a  man  who  was  doing  as  well  or  better  than  anyone  else  I 
could  obtain  for  that  work,  and  who  showed  that  he  was  faithful 
in  the  discharge  of  his  duties  and  took  additional  responsibility 
as  it  was  laid  upon  him,  I  saw  to  it  that  he  was  given  a  share  of  the 
profits  and  became  practically  a  partner  in  the  business."  The 
record  of  Mr.  Carnegie's  associates  shows  that  this  was  absolutely 
true.  Mr.  Carnegie  became  a  multi-millionaire  by  allowing  his 
associates,  like  Messrs.  Phipps.  Frick.  Schwab  and  many  others 
to  become  millionaires,  and  it  was  a  well  recognized  principle  at 
the  Carnegie  works  that  while  the  duties  and  responsibilities  re- 
quired of  the  heads  of  the  departments  were  enormous,  yet  any- 
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OM  who  demonstrated  that  he  could  successfully  perform  the  work 
aliened  to  him  would  receive  substantial  reward. 

The  application  of  this  principle  need  not  be  peculiar  to  the 
business  of  the  manufacture  of  steel,  but  is  equally  well  adapted 
to  the  railway  business.  In  the  case  of  a  large  corporation,  where 
the  stock  is  sold  on  the  exchanged,  there  is  not  the  same  reason 
for  the  adoption  of  a  plan  oi  this  kind,  because  anyone  can  acquire 
an  interest  in  the  business.  But  in  a  close  corporation  such  as 
are  most  of  the  smaller  street  railway  companies  it  is  a  different 
matter.  In  cases  of  this  kind  we  have  often  seen  a  superintendent 
or  general  manager,  whose  services  have  almost  been  invaluable 
to  a  corporation,  work  on  for  a  number  of  years  with  no  financial 
interest  in  the  company  which  lie  represents,  and  practically  no 
chance  to  ever  obtain  it,  and  finally  go  to  another  company  be 
cau*c  he  was  offered  a  slight  increase  of  salary.  It  would  have 
been  a  Rood  investment  of  the  first  company,  afler  the  man  had 
proved  his  usefulness,  to  have  made  some  arrangement  with  him 
by  which  he  could  have  acquired  on  HOfBC  terms  an  interest  in  the 
business  to  which  he  was  devoting  his  time.  It  would  not  only 
have  secured  his  services  as  long  as  they  were  wanted  but  it 
would  have  given  him  an  additional  incentive  to  give  his  best  time 
and  energies  to  the  work  of  the  corporation  which  he  was  serving 
Unfortunately  the  large  stockholders  of  a  small  company  do  not 
usually  realize  the  importance  of  a  thing  of  this  kind  until  it  is  too 
late.  They  think,  until  they  arc  deprived  of  a  man's  services,  that 
he  will  always  stay  with  them  as  long  as  they  want  him,  and  are 
surprised  if  he  does  noL  But  the  careers  of  the  most  successful 
capitalists  have  shown  that  they  have  made  money  in  proportion 
to  the  extent  to  which  they  have  allowed  their  chief  subordinates 
to  have  some  share  in  the  profits. 

The  Operation  of  the  Jim  Crow  Lew 

A  great  deal  of  trouble  has  been  caused  by  the  enactment  ol  the 
"Jim  Crow"  law  in  several  Southern  States,  as  the  people  who 
have  been  most  inconvenienced  by  its  enforcement  comprise  the 
class  for  whose  benefit  this  legislation  was  intended,  The  com- 
plaints that  were  heard  on  all  sides  about  the  negroes  crowding 
the  white  people,  and  the  deep-seated  Southern  prejudice  against 
admitting  blacks  to  the  *amc  coaches  in  which  white  nun  and 
women  rode,  finally  culminated  in  the  introduction  of  several 
statutes  prohibiting  white*  and  blacks  from  riding  in  the  same 
compartments  in  any  public  railway.  Public  sentiment  favored 
these  measure-.,  that  is,  the  opinion  of  the  white  population  of  the 
South  was  unanimous  on  this  point,  and  that  is  the  only  sentiment 
that  finds  expression  through  the  public  press  ol  that  section: 
consequently,  there  was  practically  no  opposition  to  the  move- 
men  t. 

The  railway  companies  accepted  the  decree  and  made  provision 
for  complying  with  its  requirements.  When  practicable  separate 
car*  were  assigned  the  negroes,  and.  in  other  cast  s,  partitions  or 
senilis  were  erected  to  separate  the  classes.  It  may  appear 
strange  to  a  resident  of  New  York.  Chicago  or  any  other 
Northern  city,  that  such  a  distinction  should  be  made,  but  it 
must  be  borne  in  mind  that  the  conditions  are  entirely  different 
here  from  those  that  obtain  in  Southern  cities,  and  that  the  alti- 
tude of  Northern  patrons  of  street  cars  might  undergo  a  marked 
change  if  they  were  subjected  to  the  annoyance  and  discomfort 
incident  to  riding  in  a  crowded  car  in  which  half  or  two-thirds 
of  the  passengers  were  blacks.  At  any  rate  the  laws  were  placed 
on  the  statute  books,  and  ihcy  have  been  rigidly  enforced,  but 
not.  however,  without  considerable  friction.  The  first  person  to 
be  arrested  for  refusing  to  comply  with  this  rule  was  a  daughter 
of  Jefferson  Davis,  and  many  times  since  then  the  operating  com- 
panies have  found  it  impossible  at  times  to  enforce  the  regulation 
against  less  distinguished  patrons  without  resorting  to  severe 
measures. 

Under  the  law  in  most  Slates  the  company  which  permits  white 
and  black  passengers  to  mingle  in  the  same  coach  is  liable  as  well 


as  the  offending  passengers,  and  the  companies,  in  self-protec- 
tion, are  therefore  obliged  to  enforce  the  rule  strictly,  although 
they  have  frequently  found  much  difficulty  in  doing  so,  especially 
during  the  rush  hours.  Very  few  instances  have  been  reported 
where  the  blacks  have  invaded  that  portion  oi  the  car  reserved 
for  the  white  man,  but  the  latter  has  been  less  considerate  oi  the 
rights  of  the  colored  man.  In  New  Orleans,  it  is  reported,  the 
white  passengers  have  been  in  the  habit  of  taking  possession  oi 
the  entire  car,  thus  practically  excluding  the  colored  patrons,  and 
the  latter  have  generally  refrained  from  using  the  cars.  Some 
of  them,  however,  have  insisted  upon  the  strict  enforcement  of  the 
rule,  and  have  proceeded  against  the  company  lor  permitting 
violation  of  the  law  on  their  lines.  A  large  number  of  cases  have 
been  selected  in  which,  it  is  claimed,  evidence  has  been  secured 
to  show  that  the  law  has  been  openly  violated.  It  is  believed  that 
dissatisfied  labor  leaders  arc  satisfying  their  resentment  against 
the  company  by  encouraging  this  movement. 

The  law  place*  the  company  in  a  very  trying  position,  and  it  i* 
bound  to  suffer  considerable  loss,  both  because  of  the  refusal  oi 
the  blacks  to  patronize  the  cars  when  they  arc  huddled  together, 
and  by  reason  of  the  fact  that  proportionately  more  room  must 
be  reserved  for  the  whites  than  their  relative  number  warrants 
If,  in  addition  to  this,  the  company  is  to  be  punished  because  the 
whites  pir*i:t  in  violating  the  law.  the  lot  of  the  corporation  will 
indeed  be  a  most  unenviable  one. 

A  Standard  Set  of  Relet 

The  interest  felt  in  the  construction  and  adoption  of  a  standard 
set  of  rules  for  the  government  of  employees  is  shown  by  the 
fact  that  committees  on  the  subject  have  been  appointed  by  the 
Massachusetts  and  New  York  State  Street  Railway  Associations 
and  by  the  American  Street  Railway  Association.  Two  reports 
have  been  rendered  on  this  subject  to  each  of  the  two  latter  asso- 
ciations, in  which  certain  codes  of  rules  have  been  suggested.  Mr. 
Ilarnes,  electrical  expert  of  the  New  York  State  Railroad  Commis- 
sion,  at  the  Caldwell  convention,  emphasized  the  importance  of  the 
adoption  oi  some  set  of  rules,  stating  that  while  the  subject  was 
of  importance  to  the  large  companies  it  was  ot  even  greater  vital 
interest  to  the  smaller  companies,  many  of  whom  were  awaiting 
the  action  ot  the  association  upon  the  subject.  All.  or  nearly  all. 
managers  agree  that  such  a  standard  code  is  to  the  greatest  degree 
desirable,  but  it  has  seemed  impossible  up  to  this  time  to  unite 
upon  any  specific  set  of  rules  which  will  be  satisfactory  to  all  con- 
cerned. For  this  reason  the  article  by  Mr.  Wheatly,  published 
elsewhere  in  this  issue,  and  which  is  a  general  discussion  of  the 
principles  upon  which  such  a  standard  code  should  be  based,  is 
deserving  of  careful  reading. 

•  a  • 

The  difficulty  in  drawing  up  any  standard  code  of  tins  kind  is 
that  conditions  which  apply  on  one  road  very  often  do  not  exist  on 
another  system,  so  that  it  would  be  difficult  to  enforce  completely 
on  all  roads  any  standard  set  oi  rules  covering  all  branches  ol 
railway  work.  Mr.  Wheatly's  suggestion  is  to  omit  irom  con- 
sideration as  a  part  of  the  standard  code  those  regulations  which 
may  not  be  considered  to  be  fundamental  principles  of  operation, 
and  to  add  such  non-essential  rules  to  the  code  only  at  the  option 
of  each  road.  In  this  case  they  could  be  issued  in  the  iorm  ol 
special  instructions  if  desired.  Thus  on  a  road  in  the  country 
districts,  or  one  where  the  passengers  are  in  the  habit  of  carrying 
packages  into  the  car,  it  might  be  perfectly  proper  and  advisable 
to  permit  a  larger  sized  package  than  on  another  road  in  a 
crowded  city  street.  A  package  or  bundle,  which  in  the  latter 
case  would  be  a  serious  inconvenience  to  both  conductor  and  pas- 
sengers, would  cause  no  trouble  where  the  car  is  less  crowded- 
Mr.  Wheatly  cites  a  number  of  other  classes  of  rules,  as.  for  in- 
stance, the  amount  of  change  a  conductor  must  carry,  whether 
transfers  should  be  registered  or  not.  etc..  which  can  thus  be  left 
out  of  consideration  in  the  adoption  of  a  standard  code  and  upon 


Digitized  by  Google 


November  15,  1902] 


STREET  RAILWAY  JOURNAL. 


80S 


which  practice  differs.  K  this  is  done  it  should  simplify  the  work 
of  preparing  a  standard  system  and  add  considerably  to  its  chance 
of  general  adoption.  That  this  is  true  is  shown  by  the  iact  that 
most,  if  not  all.  of  the  criticisms  directed  against  the  codes  sug- 
gested at  the  recent  conventions  of  the  New  York  and  American 
Street  Railway  Associations  were  on  points  which,  while  desirable, 
can  hardly  be  considered  to  be  of  fundamental  importance  in 
Mreet  railway  operation. 

•         •  « 

Mr.  Wheatly  then  discusses  the  general  arrangement  of  the 
rules,  recommends  a  proposed  classification  of  them,  and  calls 
attention  to  the  importance  of  the  adoption  of  a  standard  nomen- 
clature in  the  wording  of  the  rules.  The  recommendations  made 
by  him  are  based  largely  upon  the  experience  of  the  steam  roads 
in  the  establishment  of  a  standard  code.  Such  a  code,  as  hu 
been  shown  by  the  experience  of  the  steam  roads,  is  not  the  pro- 
duction of  a  week  or  even  of  a  year,  but  is  the  result  of  many 
years  and  of  a  large  number  of  revisions  No  one  realizes  the 
extent  of  the  labor  required  in  the  preparation  of  a  set  of  rules 
which  are  to  be  standard  on  all  roads  until  be  has  undertaken  the 
lank.  For  this  reason  the  establishment  of  a  standing  committee 
on  this  subject,  as  has  been  done  by  the  American  and  New  York 
associations,  is  a  commendable  step,  as  is  also  the  retention  from 
year  to  year  on  the  committee  of  as  many  members  as  will  serve 
and  do  valuable  work.  We  do  not  expect  to  see  at  the  next  con- 
vention the  completion  of  a  code  of  rules  which  will  be  satisfac- 
tory to  every  member  of  the  two  associations  But  the  com- 
position of  each  committee  of  the  associations  which  have  ap- 
pointed committees  on  the  subject  is  of  the  highest  order,  and  we 
do  expect  at  the  next  convention  to  see  a  revised  set  of  rules  which 
will  constitute  a  long  step  toward  the  desired  complete  code. 

The  Use  of  Fuel  Oil 

The  menacing  coal  situation  has  given  great  prominence  to  all 
possible  remedial   agents,   but   perhaps   none  has   been  more 
seriously  considered  than  oil    In  fact  the  householder  jumped  at 
the  idea,  and  many  furnaces  and  ranges  have  been  equipped  with 
kerosene  burners.   These  can  probably  stand  on  their  own  merits, 
even  at  the  comparatively  high  price  of  refined  oil,  for  all  house- 
hold heating  apparatus,  for  whatever  purpose  designed,  is  notably 
inefficient.    Hut  the  larger  uses  of  fuel,  as,  for  instance,  in  power 
stations,  have  to  be  considered  on  quite  another  basis.'  Crude  oil 
must  be  the  material  burned  if  any  economy  is  to  be  realized,  and 
great  skill  must  be  used  in  the  burning    Let  us  look  at  the  iact* 
a  bit  and  see  where  we  stand     So  far  as  mere  calorific  value  is 
concerned  crude  oil  is  just  about  five-thirds  as  good  as  a  standard 
grade  of  steam  coal.    It  is  very  easy  to  transport,  store  and  handle 
as  compared  with  coal,  and  in  particular  it  requires  far  less  labor 
in  the  fire-room     In  many  locations,  where  it  can  be  had  by 
piping  from  the  wells,  it  is  quite  capable  of  beating  out  even  very 
cheap  coal,  but  as  a  whole  its  apparent  great  usefulness  has  been 
rather  disappointing  in  the  realization     Thus  far  managers  of 
power  plants  at  a  considerable  distance  from  the  source  of  supply 
havc  hesitated  about  using  fuel  oil  or  engaging  in  experimental 
work  with  a  view  of  its  ultimate  adoption,  because  of  the  uncer- 
tainty of  delivery  and  lack  of  knowledge  as  to  the  continuance  of 
the  supply.    In  several  cases,  too.  which  have  rome  to  our  at- 
tention railway  managers  have  given  their  consent  to  the  making 
oi  trials  in  their  power  houses,  but  the  concerns  securing  this 
permission  have  availed  themselves  of  it  only  to  the  extent  of 
advertising  it  from  the  housetops  in  the  localities  where  they  were 
endeavoring  to  dispose  of  stock.    It  has  been  given  of  late 
a  rather  careful  trial  on  locomotives  of  the  Southern  Pacific 
system,  and  from  recent  announcements  it  hat  been  found 
wanting,  the  company  going  back  to  the  use  of  soft  coal.  In 
Russia  oil-burning  locomotives  have  made  a  rather  better  record, 
but  the  results  of  experiments  tried  under  an  autocratic  govern- 
ment, with  an  eye  to  developing  natural  resources  oi  its  domains, 
art  a  little  open  to  suspicion.    The  Southern  Pacific  trials  were 


apparently,  at  least,  on  a  purely  commercial  basis,  and  therefore 
vastly  more  instructive. 

•         •  • 

We  need  hardly  tell  our  readers,  however,  that  tests  on  loco- 
motives arc  by  no  means  conclusive  as  to  results  to  be  obtained 
under  the  boilers  of  a  power  station.  A  locomotive  docs  not  gen- 
erally use  fuel  economically,  not  on  account  of  any  inherent  fault, 
but  from  the  fact  that  to  save  weight  combustion  must  be  forced 
considerably  beyond  the  economical  limit.  In  itself  the  locomo- 
tivc-type  oi  boiler  is  a  good  one.  But  fuel  economy  is  not  the  only 
thing  to  be  considered  in  locomotive  practice,  where  immense 
steaming  power  must  be  obtained  in  small  compass.  Aside  (10m 
this,  fuel  oil  being  very  rich  in  carbon,  and  very  volatile  as  com- 
pared with  other  fuels,  requires  a  very  large  and  perfect  air  supply 
for  its  rapid  and  complete  combustion.  This  is  not  easy  to  supply 
when  combustion  has  to  be  forced  to  a  very  rapid  rate,  and  the 
result  reported  frmn  the  locomotive  trials  was  a  fine  coherent 
deposit  of  carbon  in  the  boiler  tubes,  hard  to  remove  and  rapidly 
lowering  the  steaming  powers  of  the  boiler  unless  frequently 
cleaned  out  Again,  petroleum  contains  about  15  per  cent,  by 
weight,  of  hydrogen,  an  enormous  amount  as  compared  with  other 
fuels,  and  with  a  really  good  air  supply  the  temperature  of  com- 
bustion is  very  high  indeed,  so  that  there  if  considerable  risk  of 
in.iury  10  the  boiler  if  the  firing  is  not  very  carefully  done— a 
serious  matter  in  locomotive  practice.  It  would  seem,  however, 
that  in  case  of  well-constructed  furnaces  for  large  stationary 
boilers  in  power  stations  these  especial  difficulties  could  be  mini- 
mized, and  this,  indeed,  has  been  the  experience  of  investigators. 
In  the  lew  steamships  fitted  with  oil-burning  furnaces  the  reported 
results  are  decidedly  better  than  in  the  case  of  locomotives,  but 
here  the  comparison  is  perhaps  unduly  favorable  to  the  oil  on 
account  of  the  lessened  weight  of  fuel  to  be  carried,  the  better 

storage  and  the  diminished  labor  in  the  fire-room. 

«  ♦  • 

Some  practical  results  recently  obtained  on  steamships  indi- 
cate that  in  actual  steaming  power,  weight  for  weight,  the  petro- 
leum is  about  four-thirds  as  good  as  coal.  This  result  is  evidently 
inferior  to  that  which  the  relative  calorific  values  oi  the  fuels 
would  indicate,  but  it  checks  fairly  well  with  results  obtained 
under  stationary  boilers.  The  truth  is  that  the  theoretical  heating 
power  of  oil  is  very  hard  to  approach  in  practice.  If  the  combina- 
tion is  complete  enough  to  do  justice  to  the  value  of  the  thermal 
energy  of  the  fuel,  the  flame  must  be  nearly  non-luminous,  that  is. 
with  a  very  small  mass  of  incandescent  carbon  particles.  In  this 
condition  the  fire  gives  out  nearly  all  its  heat  by  the  convection 
of  the  heated  gases  and  very  little  by  radiation  from  the  buining 
mass.  And  convection  being  a  rather  ineffective  means  of  doing 
the  work.it  is  hard  in  an  oil-fed  furnace  to  keep  down  the  tempera- 
ture of  the  Hue  gases,  and  considerable  thermal  effect  is  thus  lost. 
If  we  are  in  the  future  to  use  fuel  oil  on  a  large  scale  as  a  substi- 
tute for  coal,  the  furnace  problem  must  be  studied  much  more 
thoroughly  than  it  has  been  in  the  past.  Aside  from  the  difficulty 
just  mentioned,  it  has  proved  to  be  no  easy  or  economical  task 
to  vaporize  the  fuel  properly  and  render  it  fit  for  combustion.  At 
present  oil  can  be  used  economically  in  many  localities  where  the 
oil  supply  is  near,  even  where  coal  is  fairly  cheap,  but  unless  con- 
siderable improvement  is  made  in  the  methods  of  burning  oil  it 
will  fail  of  the  usefulness  which  properly  should  belong  to  it 
Another  serious  practical  objection  to  inaugurating  any  great  in- 
crease in  the  use  of  fuel  oil  is  that  it  is  in  the  hands  of  probably 
the  most  perfect  monopoly  which  has  ever  been  organized. 
Hence,  so  long  as,  and  wherever,  oil  has  to  be  obtained  through  this 
single  channel  its  price  is  fixed  on  a  purely  artificial  schedule, 
which  may  sometimes  be  reasonable,  but  year  in  and  year  out 
will  represent  all  the  profit  the  business  will  stand.  It.  therefore, 
seems  probable  that  for  the  present,  at  least,  the  station  manager 
must  exercise  the  greatest  cution  in  going  in*  for  oil  burning, 
and  there  seems  to  be  a  better  outlook  for  economy  in  the  skillful 
use  of  the  lower  grades  of  coal  than  in  the  tempting  but  rather 
troublesome  use  of  oil. 
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New  Track  Construction  in  Hartford 


In  an  article  published  in  the  Strert  Railway  Joiknau  for 
April  1  J.  lyoi.  an  acount  Mas  given  of  the  investigation  by  the 
municipal  authorities  of  Harttord  on  the  desirability  of  grooved 
girder  rails  and  their  use  by  the  Hartford  Street  Railway  Com- 
pany on  si  line  ■>[  ilit  mam  streets  in  that  city.  Hie  city  authorities, 
without  giving  any  particular  reason,  expressed  themselves  in 
favor  of  the  installation  in  Hartford  oi  the  "Metropolitan  Stand- 
ard" type  of  grooved  rail,  as  employed  hy  the  Metropolitan 
Street  Railway  Company,  of  New  York.  The  general  manager. 
Norman  McU.  Crawford,  ol  the  Hartford  Company,  appeared 
before  the  committee  of  the  Council  and  argued  that  while  a  rail 
of  this  kind  might  be  most  desirable  for  New  York  city  streets, 
it  was  not  necessarily  the  best  for  the  conditions  in  Hartford. 


Wood  paving  has  for  a  long  time  not  been  popular  in  this 
country,  although  it  has  been  used  very  extensively  abroad.  One 
reason  for  this  lias  hern  the  early  wood  paving  in  this  country 
was  laid  with  round  or  hexagonal  blocks,  which  were  not  chemic- 
ally treated  or  else  were  simpl)  dipped  in  tar.  As  a  result,  the 
paving  (duck's  suffered  from  dry  rot,  and  soon  became  useless, 
leaving  the  paving  in  a  very  uneven  condition. 

As  the  Hartford  Street  Railway  Company  was  obliged  by  its 
charter  to  do  a  certain  amount  of  paving,  the  use  of  wooden 
blocks  was  seriously  considered  by  Mr.  Crawford,  who  inspected 
the  installations  of  wood  paving  made  during  the  last  two  years 
in  Springfield,  Rosloii  and  elsewhere.  The  testimony  was  so 
greatly  in  favor  of  this  type  of  street  that  about  800  linear  feet  of 
it  will  shortly  be  laid  in  Hartford.  The  crco-resinatc  block  of  the 
United  States  Wood  Preserving  Company  will  he  used.  The  creu- 
resinate  process  differs  from  the  well-known  crcosoting  process  in 


VIEWS  OF  HARTFORD  TRACK  CONSTRUCTION.  SHOWING  METHOD  OF  LAYING  RAILS  IN  CONCRETE 


where  the  climatic  conditions  were  more  severe  than  in  New 
York,  and  a  tour  of  inspection  was  made  hy  the  committee  of  the 
Council  to  several  cities  in  which  various  types  of  grooved  rail 
were  in  use.  A  compromise  was  finally  effected,  in  which  the  type 
of  rail  shown  on  the  opposite  page  was  adopted.  This  section  is 
very  similar  to  the  Metropolitan  type  except  that  the  groove  is 
about  %  in.  wider  at  the  top.   It  weighs  to.t  lbs.  per  yard. 

During  the  prcsi-ut  season  a  considerable  amount  of  track  has 
been  laid  with  these  rails  in  Hanford.  The  rails  arc  laid  on  ties, 
which  are  spaced  6  ft.  apart  and  in  a  concrete  stringer,  which  is 
18  ins.  deep  and  21  in*,  wide.  No  concrete  is  placed  under  the 
ties,  which  simply  serve  the  purpose  of  lining  and  surfacing  the 
track.  The  tics  used  are  6  ins  x  H  ins.  x  7  ft.  Different  stages  of 
the  pronss  of  laying  this  rail  in  asphalt  paved  street*  are  shown 
in  the  accompanying  four  engravings.  As  will  be  seen,  elbow- 
braces  are  used  inside  and  outside  of  each  tie  for  both  rails.  The 
concrete  stringer  is  then  formed  around  each  rail  and  clamped  in 
place,  after  which  the  space  between  the  tics  and  the  stringers  arc 
filled  up  with  broken  stone,  with  a  top  dressing  of  6  ins.  of  con- 
crete.  The  asphalt  is  then  laid  over  the  concrete. 

In  view  of  the  RKNM  attained  in  oilier  cities  wild  wood  paving, 
the  coimKiny  has  a tsn  recently  decided  to  put  in  a  consider 
able  amount  of  wood  paving  between  its  tracks. 


several  particulars.  Dry  heat  is  used  instead  of  steam  in  the  pre- 
liminary treatment,  thereby  killing  all  germs  of  decay.  The 
blocks  arc  heated  up  to  115  ilegs.  F.  without  pressure,  and  then  to 
28*  degs.  with  a  pressure  of  about  00  lbs.  The  heat  is  then  shut 
off  and  the  tanks  allowed  to  cool  gradually  until  the  heat  has  been 
reduced  to  jjo  degs.  and  the  pressure  to  about  40  lbs.  Vacuum 
is  then  applied  until  about  26  ins.  is  reached,  when  the  crco- 
rcsinalc  mixture  is  run  into  the  cylinder*  al  a  temperature  oi  175 
degs.  to  200  degs.  Hydraulic  pressure  is  then  applied,  reaching 
joo  lbs  per  square  inch,  and  kept  at  this  point  until  from  Zl  lbs. 
to  it  lbs,  of  the  mixture  per  cubic  foot  has  been  absorbed  The 
liquid  is  then  run  off  and  milk  of  lime,  at  a  temperature  of  250 
deg>  .  is  run  in  and  a  pressure  of  about  200  lbs.  is  applied  for  about 
an  hour. 

The  blocks  arc  of  heart  Georgia  or  long  leaf  pine.  ;  inn. 
deep.  .1  ins.  wide,  and  8  ins.  long.  They  are  laid  on  a  sand 
cushion  1  in.  deep,  which  rests  on  6  ins.  of  o  ncrelc.  The- 
blocks  are  laid  with  the  grain  vertical.  The  joints  are  first  filled 
with  dry  screened  sand,  and  the  pavement  is  then  rolled  with  a 
■l  ion  roller  until  the  blocks  present  a  uniform  surface.  The  joints 
are  then  filled  with  a  crco-resinatc  mixture  heated  to  J 00  degs.  F.. 
and  the  whole  is  covered  temporarily  with  !i-in.  dressing  of  clean, 
screened,  dry  sand. 
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According  to  Mr.  Crawford,  the  cost  of  construction  is  prac- 
tically the  Mine  for  wooden  block  paving  as  for  asphalt  paving, 
except  that  the  manufacturers  give  a  ten-year  guarantee  instead  of 
the  usual  one  for  five  years,  given  with  asphalt    There  arc  a 

which  the  wood  pav-  » •  — — -  — r-6H   »•. 

ing  has  over  the  asphalt.  It     "  ~±Z   '*    "  ■*  «■ 

is.   of   course,    pract.cally    £~r  1  — 

noiseless  and  far  less  slip-    I  'g  *  jl*     /  /^->y'.'- 

pery  than  asphalt,  so  that  !  \  •f'*-^^>J±^<  /  -ja 
it  gives  a  better  footing  for 
horses.  Another  advantage 
is  that  a  company  can  do  its 
own  repairing  and  can  re- 
a  single  block  at  any 
without  trouble.  The 
question  of  wear  is  ime 
which  in  the  past  has  been, 
of  course,  a  very  critical 
one  with  wood  paving,  bin 
the  treatment  to  which  the 
blocks  are  subjected  seems 
to  give  a  vitrifying  effect, 
certainly  so  far  as  wear  is 
concerned,  to  the  block- 
which  gives  them  a  long 

life.  The  effect  of  wear  , 
then  seems  to  mat  down  SEaiON  OF  NEW  RAIL,  HAKT 
the  vertical  fibers,  making  FORD.  CONN, 

a  hard,  almost  impenetrable  surface,  and  when  in  this  con- 
dition it  is  claimed  that  the  wood  will  wear  almost,  if  not  quite,  as 
long  as  granite  blocks.  In  Boston,  where  a  wood  pavement  has 
been  in  use  on  Newbury  Stri  ct.  Deacon  Street  and  Harvard  Bridge 
for  several  years,  the  wear  is  almost  unnoitceablc,  and  as  the 
block*  on  these  streets  arc  4  ins  deep  a  wearing  surface  of  from 
two  to  three  times  as  deep  as  that  of  the  ordinary  asphalt  pave- 
ments is  provided. 

■  

An  Important  California  Decision 


Notes  on  Heavy  Electric  Traction  Near  Paris 

Although  Paris  is  behind  every  other  large  city  in  the  world 
except,  possibly,  London,  in  modern  methods  of  surface  trans- 
portation, the  city  has  an  entirely  different  standing  in  regard  to 
the  utiliiation  of  electricity  for  heavy  electric  railway  service 
The  backwardness  in  the  application  of  electricity  to  surface  trans- 
portation has  not  been  the  fault  of  the  tramway  companies,  who 


Judge  O  M  Wellborn,  of  the  United  States  District  Court,  at 
l.os  Angeles.  Cal  .  has  handed  down  a  decision  to  the  effect  that 
neither  the  Pacific  F.lectric  Company  nor  the  Pacific  Electric  Rail- 
way Company  will  receive  the  famous  freight  carrying  street 
railway  franchise  in  the  Sixth  Ward  and  Seventh  Ward,  the  ttJt 
of  which  was  attempted  by  the  City  Council  on  Feb.  11  and  \i, 
190.2.  As  a  result,  the  matter  of  the  proposed  franchise  stands 
jost  where  it  did  before  its  original  advertisement  for  sale:  the 
bid  of  the  Pacific  Electric  Company  of  $152,000.  the  ea4i  for  which 
has  remained  in  the  city  treasurer's  office  ever  Min  i  it  was  de  - 
posited by  Hi  W.  Hellman,  will  be  drawn  down  and  the  l.os 
Angeles  Traction  Company  is  adjudged  to  have  secured  00  rights 
under  its  bid  of  $i.yj.ooo.  The  court  holds  that  the  Council  in 
refusing  to  accept  the  bid  of  the  Traction  Company  had  the  power 
to  do  so.  but  having  so  acted  and  the  raised  hid  of  the  Pacific 
F.lectric  Company  being  wholly  improper,  the  entire  proceedings 
then  fell,  and  a  readvertisemenl  of  -ale  was  the  '>tt!y  thing  that 
could  have  been  done 

As  has  been  stated,  when  the  freight  franchise  was  granted, 
allowing  the  company  to  haul  freight  within  the  city  limits,  and 
after  it  had  been  vetoed  by  the  Mayor,  the  company  refused  10 
take  back  its  $152,000  cash  bid.  the  money  being  allowed  to  remain 
in  the  city  treasury.  The  company  claimed  that  the  Council  had 
full  power  to  grant  a  valid  franchise  without  the  Mayor's  sanction 
The  concession  applied  for  by  the  syndicate  covered  the  principal 
streets,  and  reached  to  the  southern  and  eastern  city  limits.  The 
opponents  of  the  company  claimed  that  after  the  bids  for  the  sale 
of  the  franchise  were  opened  it  was  found  that  the  notice  of  the 
sale  had  been  tampered  with  prior  to  its  publication.  Greater 
freighting  privileges  than  were  originally  contemplated  were 
granted,  and  the  use  of  a  third  was  provided  for.  Competitive 
bids  were  allowed  twice  before  the  franchise  was  granted.  It  is 
likely  that  the  higher  courts  will  be  appealed  to  for  a  final  dc- 


An  ordinance  has  been  introduced  in  the  City  Council  of  St. 
I.ouis  to  authorize  the  Water  Commissioner  to  collect  fares  on 
the  electric  railway  that  is  operated  by  the  city  from  Baden  to 
the  Chain  of  Rocks,  a  distance  of  4  miles.  At  present  the  road  is 
equipped  with  one  car.  and  is  operated  solely  for  the  city  em- 
ployees, especially  those  connected  with  the  water  department, 
who  use  it  in  going  to  and  returning  from  their  work. 


7  )Tl  '  •  • 
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FIG.  I.    SECTION  OF  THIRD  RAIL  CONSTRUCTION  USED 
BETWEEN  STATIONS,  ORLEANS  RAILWAY 


have  shown  a  most  laudable  effort  to  introduce  mechanical  trac- 
tion on  the  city  streets  and  have  made  experiments  with  steam, 
compressed  air.  tireless  and  Serpollet  locomotives,  storage  bat- 
lery  cars,  surface  contact  systems  and  underground  conduit  lines 
But  as  the  trolley  has  been  prohibited,  and  as  the  length  of  the 


»,  i~~. 

FIG   I.— SECTION  THROUGH  THIRD  RAIL  AND  SERVICE 
BETWEEN  STATIONS 


companies'  franchises  has  not  been  sufficient  to  warrant  the  intro- 
duction of  the  more  expensive  conduit  system,  little  progress  has 
been  made.  This  is  not  so,  however,  with  heavy  electric  traction, 
where  the  companies  have  not  been  hampered  with  municipal 
restrictions,  but  have  been  in  a  position  to  adopt  the  most  im- 
proved types  of  electric  apparatus. 

The  three  principal  systems  of  this  kind  of  traction  in  Paris  are 
the  Metropolitan  Underground  Road,  the  electrical  terminal  line 
of  the  Paris  and  Orleans  Railway,  and  the  Paris- Versailles  elec- 
tric line,  which  is  operated  by  the  Western  Rsitway  Company,  of 
France.    It  is  not  the  purpose  of  this  article  to  describe  the 
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Metropolitan  system,  which  was  fully  covered  in  the  SrKttT 
Railway  Joi  knai.  tor  Sept  1.  1900.  and  Sept.  6.  1902,  nor  to 
nive  .-.  rk'M  ri|  tion  i  i  the  I'aris  I  irleaui  tint  the  engineering  data 
of  which  were  published  on  Dec  31,  tool,  but  to  describe  some 
particulars  of  the  latter  system,  derived  from  a  recent  inspection 
of  the  line,  and  also  to  give  some  details  of  the  electric  service  of 
the  Paris  and  Versailles  line,  which  was  put  into  commercial 
operation  June  7.  1002. 

The  Orleans  Railway  installation  is  somewhat  similar  in  ehar- 


FIG.  J.-SECTION  OF  THIRD- RAJL  CONSTRUCTION  USED  IN 
STATIONS 

acter  to  that  proposed  by  the  New  York  Central  and  Pennsyl- 
vania Railroad!  in  ICCtirini  an  entrance  intC  New  York  City. 
That  is.  the  through  steam  trains  arc  stopped  at  the  Austcrlitz 
Station,  which  is  near  the  outskirts  of  the  city,  and  are  then  drawn 
by  electric  locomotives  a  distance  of  21  j  miles  (4  km  )  to  the  Quai 
d'Orsay  station,  not  far  from  the  Champs  de  Mais  The  main 
feature*  of  the  plant,  which  have  already  been  described  in  these 
pages,  are  briefly  as  follows:  Power  is  obtained  from  a  station 
,1  miles  (5  kin)  distant  from  the  Quai  d'Orsay  station,  and  is 
transmitted  at  5500  volts  and  25  periods  to  two  sub-stations,  where 
it  is  transformed  into  550  volts,  direct  current,  by  means  of  rotary 


shoes,  of  which  there  arc  four  on  each  locomotive,  are  hung  in  the 
usual  way  by  means  of  links,  but,  as  shown  in  Fig.  t,  the  lower 
part  is  made  I. -shaped  so  as  to  pass  under  the  timber  guard  which 
protects  the  third  rail  from  accidental  contact.  The  shoe  is  in  two 
pieces,  a  lower  wearing  part  of  cast-iron  and  an  upper  part  oi 
steel,  rivetted  together.  The  upper  and  outer  end  of  the  shoe  is 
made  in  the  form  of  a  cylinder,  1*4  in*  (45  mm)  in  diameter,  to 
keep  the  center  of  gravity  of  the  shoe  under  the  center  of  support. 
The  third  rail  on  the  outside  track  is  made  up  of  two  "bull- 


FIG.  4  — SECTION  THROUGH  THIRD  RAIL  AND  SERVICE  RAIL 
IN  STATIONS 

headed"  rails,  weighing  72  lbs.  per  yard  (j6  kg  per  meter),  which 
arc  bolted  together  through  a  cast-iron  filling  block,  the  bolt 
also  holding  the  wooden  guard  in  place.  Two  rails  are  used  on 
straight  track,  partly  to  get  a  symmetrical  structure,  for  the  thml 
rail  is  not  spiked  to  its  wooden  support  or  held  in  any  way  except 
by  gravity,  and  partly  to  get  additional  conductivity  The  third 
rail  in  the  stations  <  l*itcr.  3)  is  slightly  different,  the  head  o(  the 
third  rail  being  of  a  differ  CM  shape,  and  there  being  only  one  rail, 
as  there  is  less  need  tor  conductivity  and  the  space  available  is  less. 
The  mils  are  bonded  with 
Crown  bonds  The  insula- 
tor is  a  block  of  beach 
wood,  10  ins.  (254  nun) 
high,  as  shown  in  the  dia- 
gram. This  wood  is 
dipped  in  asphalt  In-fore 
being  installed,  but  sec- 
tions of  the  block  show 
that  the  asphalt  does  not 
penetrate  very  far  into  the 
wood.  The  block  is  fast- 
ened to  the  ties  by  lag 
screws.  As  shown  in  Figs. 
2  and  4  the  center  of  the 
l bird  rail  is  2,t'j  ins.  (600 
mm)  outside  the  center  of 
the  outside  of  the  service 
rail.  Although 
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SECTION  OF  OVERHEAD  CONDUCTOR 
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FIG  5  — OVERHhAD  CONSTRUCTION  USED  IN  CAR  HOUSES  AND  SWITCH  YARDS 


converters.  The  electric  locomotives  used  for  this  service  were 
Mrppltcd  by  the  Planch  Thomson-Houston  Company.  Each  loco- 
motive weighs  40  tons,  and  is  equipped  with  four  General  Kbctric 
0$  motors,  which  arc  geared  to  the  axles  Fach  locomotive  is 
capable  of  hauling,  without  overload,  a  train  of  .too  tons  weight, 
not  including  the  electric  locomotive,  the  distance  of  a'  j  miles  in 
seven  minutes.  The  maximum  grade  is  I  f  per  cent.  The  series 
parallel  controller  used  connects  the  motors  in  groups  of  two  in 
scries,  then  of  four  in  parallel. 

The  principal  points  of  interest  on  this  road  which  have  not 
been  In  ri  tofore  described,  arc  the  third-rail  shoe,  third-rail  con- 
ductor and  overhead  conductor  used  in  the  switch  yards  and  other 
points  where  the  third  rail  System  could  not  well  be  applied.  The 


111  wooden  insulators  the  leakage  is  only  0.24  amps,  per  mile  (0,15 
amps,  per  kw)  of  track. 

The  overhead  conductor  used  in  track  yards  and  elsewhere,  where 
a  third  rail  would  be  inadvisable,  is  shown  in  Fig.  5.  It  con- 
sists of  a  steel  channel,  5  ins.  x  t  in.  (125  mm  x  -*5  mm),  weigh- 
ing 2*  4  lbs  per  yard  (l.l.yo  kg  per  meter  I.  MISpCTldcd  from  a 
wooden  frame  The  different  sections  of  this  channel  arc  con- 
nected by  flexible  bmds  For  use  in  connection  with  this  overhead 
ei  nduclor  the  locomotives  arc  equipped  with  a  low  universal  trol- 
ley, with  sliding  sIhh-  contact,  in  addition  to  the  shoes  for  the  third 
rails,  alreadv  described. 

The  tout  length  of  single  track  equipped  with  electric  traction 
between  the  Austcrlitz  and  the  Quai  d'Orsay  stations  is  0.55  miles 
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{1J.288  km),  of  which  4.375  mile*  (6098  km)  ar«  double  third  rail, 
3. 12  miles  (4  58  km)  are  single  third  rail,  and  2.32  miles  (3.71 
km)  arc  overhead  conductor. 

THE  PARIS  VERSAILLES  LINE 

The  equipment  01"  the  line  between  Paris  and  Versailles,  owned 
by  the  Western  Railway  Company  of  France,  differs  materially 


The  compressed-air  cars  having  failed  to  give  satisfaction,  the 
company  had  constructed  by  a  local  electrical  firm,  the  Societe 
Anonyme  de  Locomotion  Etectrique,  of  Paris,  ten  electric  loco- 
motives, similar  to  that  shown  in  Fig.  7.  Four  cars  were  equipped 
with  General  Klectric  motors  and  the  other  six  with  Brown, 
Roveri  and  Wcslinghousc  motors,  all  of  225  hp  each  and  four  to 
the  locomotive;  but  the  method  of  attachment  was  that  of  the 


FIG.  6. -COMPRESSED  AIR  LOCOMOTIVE  BUILT  FOR  VERSAILLES  LINE 


from  that  on  the  Orleans  line,  from  the  fact  that  the  line  is  not  in 
use  for  through  service  but  for  local  service  only,  and  electricity 
mas  adopted  tor  its  economical  advantages  and  10  avoid  the  use 
ol  smoke-producing  locomotives  in  the  tunnels  through  which  the 
line  runs. 


French  builders,  and  curious,  to  say  the  least.  Two  methods  were 
followed.  In  the  case  of  the  Brown.  Roveri  motors  and  most  of 
the  Wcstinghouse  motors,  the  armatures  were  mounted  on  a 
hollow  shaft  encircling  the  axle,  and  with  a  diameter  considerably 
larger  than  the  axle  itself.   The  shaft  was  then  connected  to  the 


The  line,  which  is  II  mile*  ( 17''.  km)  in  length,  is  now  in      car  wheel,  and  supported  so  as  to  be  concentric  with  the  axle  by 


FIG.  7.— ORIGINAL  ELKCTRIC  LOCOMOTIVE  BUILT  FOR  VERSAILLES  LINE 


operation  on  the  multiple  unit  system  as  a  result  of  trials  extend- 
ing over  two  years,  first  with  compressed-air  locomotives  and  then 
with  electric  locomotives. 

The  compressed-air  locomotives  first  tried  were  mounted  on 
double  trucks,  as  shown  in  Fig.  6,  each  carrying  a  compound, 


means  of  six  spiral  springs  connected  to  the  spokes  of  the  car 
wheel.  The  geared  motors  were  connected  10  the  axles  in  the 
same  way,  that  is.  the  gears  were  not  mounted  directly  Ml  the 
axle  but  on  a  hollow  shaft,  which  was  spring-supported  from  the 
ear  wheels  in  the  manner  already  described.    The  locomotives 


FIG.  8. — SUCTION  OF  THIRD-RAIL  TRACK,  PARIS-VERSAILLES  LINE 


two-cylinder  motor.  The  car  contained  thirty-three  reservoirs, 
capable  of  carrying  4400  lbs,  (2000  kg)  of  compressed  air  at  1420 
ll>s.  per  square  inch  (too  kg  per  centimeter)  pressure.  This  wa* 
reduced  in  the  motor  cylinders  to  2H0  lbs.  (20  kg),  as  a  working 
pressure  in  the  high-pressure  cylinders,  and  140  lbs  f  10  kg)  in  tin- 
low  pressure.  The  rehenter  was  carried  under  the  middle  of  tin- 
motor  car.  The  dimensions  of  the  motor  cylinder  were  t2.2  in*, 
and  209  ins.  x  22-in.  stroke  (320  mm  and  530  mm  x  sfm  mm 
Itroke).  The  length  of  the  cars  over  all  was  44  ft.  (13.46  m). 


were  designed  to  run  at  25  miles  (40  km)  per  hour,  and  weighed 
complete  50  tons.  The  geared  motors  had  lour  poles,  and  the 
grarlcss  motors  six  poles, 

The  arrangement  proved  too  complicated  as  well  as  inefficient, 
and  was  abandoned  in  favor  of  the  multiple  unit  system.  Last 
summer  the  traffic  on  the  line  was  being  cared  for  by  means  of 
two  multiplr  unit  trains,  one  equiped  with  the  Sprague  system  and 
(he  other  with  the  General  Electric.  The  General  F.lectric  motor 
cars,  of  which  there  were  two,  were  supplied  hy  the  French 
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Thomson-Houston  Company.  They  weighed  2.1  5  tons  each,  and 
were  designed  to  draw  lour  trail  ears,  weighing  ri-J  ton*  each, 
making  the  total  weight  ol  the  train,  empty.  71.2  tons,  and  loaded, 
87.2  tons.  The  motor  cars  are  mounted  mi  Brill  No.  27  truck*, 
and  are  each  equipped  with  two  General  Electric  SS  motors.  The 
Sprague  e>piipmcnt  used  the  same  motors,  hut  the  ears  were 
mounted  on  McGuire  trucks. 

The  third-rail  construction  used  on  the  line  is  shown  in  Fig.  S. 
The  construction  differ*  from  that  used  on  ihr  Paris  Orleans  line, 
as  the  third  rail  is  of  the  same  section  as  the  track  rail,  and  weighs 
0*  Ihs.  to  the  yard  (46  kg  per  meter).  The  I bin]  rail  is  of  the  bull- 
headed  type,  supported  in  chair*  which  rest  nn  in*iilalors  nf  par- 
affined wood,  which  in  turn  are  supported  on  ties  of  lunger  length 


Important  Paper  Changes  Hands 


Announcement  is  made  in  the  current  issue  of  the  Engineering 
Record,  of  New  York,  of  the  sale  of  this  paper  by  its  publisher, 
Henry  C.  Meyer,  to  James  H.  McGraw.  the  president  of  the 
SmtFT  Railway  Journal.  Electrical  World  and  Engineer,  and 
the  American  Electrician.  The  Engineering  Record  is  one  of  the 
oldest  and  leading  papers  published  in  the  engineering  field,  was 
founded  by  Mr.  Meyer,  and  is  about  twenty-five  years  old.  It  is 
published  weekly  and  is  devoted  to  civil  and  industrial  engineer- 
ing. The  announcement  of  the  sale  in  the  Engineering  Record 
states  that  Mr.  Meyer  will  continue  to  give  the  new  publishers  the 


FIG.  9. —SUB  STATION,  WESTERN  RAILWAY  OF  FRANCE,  FOR  OPERATING  PARIS  VERSAILLES  LINE 


I  ban  the  standard.  The  third  rail  is  divided  into  sections  of  '„  ni  a 
mile  I  I  km  1 . 

Power  for  thr  P.mv Versailles  line  is  bring  supplied  Irom  a 
siation  at  Mouliin-aux.  along  the  line  of  route,  at  5500  volts.  25 
cycles,  which  is  convened  liy  rularies  into  direct  current  at  55a 
volts.  There  are  three  main  sub-stations,  each  of  which  contain 
four  'Thomson- Houston  rotary  rotivcrttrs  cd  .too  kw  each.  The 
pressure  is  rmiilatcd  on  the  alternating  current  side  by  a  rcgu 
lating  transforms  with  a  movable  atinaturr,  permitting  a  varia- 
tion of  15  per  cent.  The  mtancs  are  started  by  direct  current, 
supplied  by  .1  jo -kw  generator,  driven  by  an  induction  motor. 

A  view  of  otie  »«t  the  s«uV«Jation<  of  tin-  coillpauv.  of  which  then- 
arc  lline.  nnc  at  the  Ch  imps  de  Mars,  one  at  Mendon.  and  one 
at  Viroflay.  is  shown  in  Frffc  <>.    The  rularies  are  placed  m  a  row 

rxicmling  trp  and  ifown  the  building  helsvccti  the  transformer*  and 
the  switchnnartt  The  tiw«fortnrr*  arc  cocdvd  by  air  Mast,  which 
is  supplied  by  iui»  bit  wet's,  eaib  driven  l,v  ."in  induction  nKtLoff,  one 
iA  which  is  shown  in  the  lower  right-hand  corner  ol  the  riigiaving. 
As  Mill  easily  hr  s,.,.n  fi,>n>  the  illu-n  amm,  the  air  shall  cMcmls 
■  be  entire  length  of  tlie  building  urdcr  ttic  Iran-formers,  trans- 
former  regulator*,  etc,  which  arc  grouped  in  the  following  order: 
Reactance  Coil  induction  regulator,  group  of  three  transformers, 
reactance  coil  for  tltc  second  miary.  etc.  The  induction  iimturs  tor 
tuning  the  rot.if  ies  arc  net  shown  in  the  illustration, 


benefit  oi  hi>  counsel  and  active  Co  operation  in  maintaining  the 
high  standing  of  the  paper,  and  the  same  staff  that  has  executed 
his  directions  in  recent  years  will  continue  to  conduct  its  affairs. 
The  only  change  that  is  proposed  is  an  increase  in  the  value  of  the 
lotirnal  in  its  well  established  field,  due  to  its  affiliation*  with 
publications  of  similar  standing  in  allird  fields. 

Promotions  from  the  Ranks 


The  Cincinnati  Traction  Company  has  had  posted  in  each  of 
tlie  car  house-  a  notice  that  promotions  in  the  service  will  hereafter 
be  made  front  the  ranks  An  eligible  list  has  been  established,  anil 
as  soon  as  a  position  is  vacant  it  is  filled  from  the  list-.  Division 
superintendents'  clerks,  conductors  and  motormen  arc  requested 
to  make  written  application  for  examination  as  10  fitness.  The  line 
of  succession  is:  Motormen  and  conductors  to  division  superin- 
tendents' dirks,  and  eletks  to  division  superintendent.  The  notice 
-.us  lha|  no  changes  are  anticipated  at  present;  the  list  is  to  be 
made  simply  to  inform  the  company  as  to  the  fitness  of  its  cm- 
plovers  for  promotions.  This  policy  has  been  adopted  to  stimulate 
1  In  nu  n  to  Utter  endeavor  and  to  bring  out  the  best  in  them  by 
showing  that  llu  ir  future  in  the  service  depends  on  their  merits 
alone,   Promotions  were  previously  made  by  choice  of  the  officials. 
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The  Proposed  Standard  Code  of  Rules 

11V  W.  W.  WHEAT  LY 


In  the  annual  conventions  oi  the  national  ud  State  associa- 
tions the  managers  ot  the  electric  ratltoads  are  brought  together 
ior  the  solution  ol  problems  connected  with  railway  construction, 
maintenance  and  operation.  The  most  important  topic  that  has 
engaged  their  attention  for  many  year*  is  the  preparation  and 
development  of  a  standard  code  of  rules.  Kach  separate  railroad, 
it  is  true,  has  its  own  code  ol  rules,  hut  fadl  one  is  different  from 
the  other.  The  associations  interested  in  the  making  ot  a  standard 
code,  after  looking  over  the  field,  have  discovered  a  heterogeneous 
mass  of  regulations  that  havr  been  jumbled  and  twisted  by  the 
efforts  of  doicns  of  managers  and  superintendents,  working  inde- 
pendently of  each  other  since  the  first  street  railway  was  put  into 
operation.  The  desire  is  now  for  uniform  rules,  and  these  rules 
are  expected  to  recognize  all  that  is  good  in  the  present  practice 
on  a  majority  of  the  roads  The  preparation  of  a  code  of  rule* 
suitable  for  all  roads  is  no  holiday  task.  It  requires  a  great  deal 
of  time,  study  and  hard  work. 

It  is  no  reflection  upon  the  committees  that  presented  to  the 
national  and  State  conventions  last  year,  and  again  this  >car.  the 
draft  of  a  proposed  standard  code  to  say  that  the  associations 
acted  wisely  when  they  returned  the  rules  to  the  committees  with 
instructions  to  reconsider  and  report  progress  at  the  next  meeting. 
The  wnlcr  is  deeply  imprcs-cd  with  the  value  cf  the  original  work 
done  by  these  committees,  and  it  is  not  intended  as  a  criticism 
when  the  opinion  is  expressed  <"a»  further  changes  in  the  pro- 
posed standard  code  are  desirable  before  its  presentation  in  com- 
pleted form  for  adoption.  The  committee*  will  do  well  to  take 
more  time  and  go  over  the  rules  carefully,  in  the  light  of  the  ex- 
perience and  knowledge  acquired  through  the  discussion  upon 
their  work  in  the  recent  convention  and  in  t!ic  railway  journals. 

It  is  interesting  as  well  as  instructive  to  find  that  many  of  the 
principles  now  held  to  be  sound  in  the  management  of  electric 
street  railways  were  formulated  in  the  early  days  of  steam  rail- 
roads. Because  such  principles  have  stood  the  test  oi  time  and 
experience,  and  are  essential  to  safety  and  efficiency  in  railway 
service  they  are  likely  to  endure.  In  the  preparation  of  a  standard 
code  for  electric  railroads  much  valuable  time  may  l»-  saved  by 
observing  and  taking  advantage  of  the  work  done  in  the  same 
held  by  steam  railroad  men  during  the  past  twenty-five  years. 
Being  familiar  with  their  work  the  writer  is  able  to  state  that  the 
standard  code  which  they  first  adopted  has  been  revised  two  or 
three  times,  with  the  result  that  certain  rules,  at  one  time  thought 
to  be  essential,  have  been  eliminated  as  superfluous,  and  other 
rules  have  been  added  to  make  the  code  more  complete.  It  is  now 
a  model  of  its  kind. 

Two  important  objects,  arc  sought  in  the  effort  to  provide  a 
standard  code  of  rules;  one  is  a  reform  in  the  language,  the 
grouping  and  the  arrangement  of  the  rules,  and  the  other  is  a 
reform  in  the  practice  under  the  rules  The  language  should  be  a 
model  of  simplicity  and  precision,  and  should  not  be  capable  of 
more  than  one  interpretation.  Win  re  words  arc  used  having 
more  than  one  meaning,  or  where  there  is  any  doubt,  there  should 
be  a  definition  to  indicate  the-  exact  meaning.  The  same  word 
or  phrase  used  metre  than  once  in  the  code  should  invariably  mean 
the  same  thing.  The  rules  should  be  arranged  in  logical  sequence, 
and  the  different  rules  belonging  to  one  subject  should  be  grouped 
together  under  a  separate  heading. 

In  developing  a  standard  code  for  general  use  the  practical 
difficulty  is  to  make  it  cover  all  the  different  conditions  of  service 
on  many  roads.  There  arc  certain  rules  which  apply  to  one  group 
of  roads  but  do  not  apply  to  others.  There  are.  however,  certain 
rules  embodying  principles  which  are  of  general  application,  and 
are  essential  to  safe  operation,  and  no  road  can  afford  to  leave 
them  out-  Such  rules  will  be  recognized  by  all  as  the  primary 
rules,  and  they  should  properly  constitute  the  foundation  work 
of  the  standard  code.  In  developing  the  next  or  secondary  rules 
the  varying  conditions  of  different  roads  will  have  to  be  recog- 
niicd.  The  interurban  roads  with  single  track  require  special 
treatment,  although  their  general  safety  requirements  arc  the 
same  as  alt  other  roads.  There  are  some  few  roads  operating  at 
.  one  time  heavy  city  lines,  light  suburban  lines  and  interurban 
single  track  lines,  and  such  roads  would  have  need  for  the  rules 
covering  practically  all  conditions  of  service.  When  completed 
the  code  should  provide  a  practical  set  of  working  rules,  adapted 
to  any  urban  or  interurban  electric  railroad. 

In  the  evolution  of  the  electric  railroads  there  is  one  particular 
feature  which  distinguishes  it  from  the  evolution  of  steam  rail- 
roads. The  electric  roads  began  operation  with  double  track,  and 
by  gradual  process  of  development  are  now-entering  upon  inter- 


urban single-track  operation.  The  steam  roads  began  with  single 
track,  and  within  recent  years  have  been  progressing  into  double- 
track  operation.  Vet  by  far  the  greater  part  of  the  mileage  of 
electric  roads  is  double  track,  while  that  of  steam  roads  is  largely 
single  track.  It  was  quite  natural  that  this  difference  in  conditions 
should  be  reflected  in  the  growth  of  their  respective  codes  of  rules. 
The  electric  roads  began  with  rules  adapted  largely  to  double- 
track  operation,  and  the  steam  roads  began  with  rules  adapted 
largely  to  single-track  operation.  In  recent  years  each  has  been 
s.  tkmg  to  supply  its  deficiency. 

It  is  not  the  object  of  the  writer  at  this  time  to  develop  a  com- 
plete code  of  rules,  but  rather  to  indicate  the  essential  require- 
ments of  simplicity  of  language,  orderly  grouping,  arrangement 
in  logical  sequence,  and  the  addition  ol  such  rules  as  will  cover  the 
conditions  of  service  on  the  single-track  roads.  Before  going 
iutther  it  may  be  well  to  indicate  some  of  the  things  that  would 
better  be  lett  out  of  consideration  as  a  part  of  the  standard  code. 
It  is  sufficiently  difficult  to  get  a  large  number  of  roads  to  agree 
upon  the  essentials,  and  therefore  the  non-essentials  should  be  left 
to  the  option  of  each  roads  to  be  added  to  the  code,  or  issued  in  the 
form  of  special  instruction  if  desired.  The  following  items  arc 
given  as  illustrations  of  things  to  be  omitted  from  the  code,  viz.: 

1.  Care  oi  cars  in  the  car  house. 

2.  Care  of  injure  d  pe  rsons,  calling  physicians,  etc. 
.t.    Reporting  accidents,  giving  information 

etc 

4     \m..unt  of  change  (cash,  ior  conductors  to  carry. 

5.  The  collection  and  registration  of  fares  or  transfers. 

6.  The  specific  reports  to  be  made  by  conductors,  motormen 
and  others. 

7.  Ejectments  from  cars. 

8.  The  assignment  of  men  for  work  and  the  handling  of  the 

seniority  list. 

Q,  Technical  instruction  or  information  concerning  the  elec- 
trical equipment. 

If  the  association  thinks  it  desirable  to  have  uniformity  of 
practice  in  such  matters  it  may.  with  propriety,  issue  rules  cover- 
ing the  same  under  the  heading  "Recommended  Practice  of  the 
American  Street  Railway  Association,"  to  be  printed  separate 
from  the  code. 

Before  proceeding  with  the  details  of  grouping  and  arrangement 
it  may  not  be  out  of  place  to  illustrate  the  simplicity  of  language 
which  is  desired.  For  this  purpose  a  copy  of  the  general  notice 
and  a  few  of  the  general  rules  are  given  below  (t)  in  the  language 
suggested  by  the  committee  of  the  American  Street  Railway  As- 
sociation, and  (2)  plarcd  opposite  for  comparison  the  same  things 
in  the  language  adopted  by  the  steam  railroads  in  their  standard 
code: 

SUGGESTED  BY  COMMITTEE  OF 
AMERICAN  STREET  RAIL 
WAY  ASSOCIATION 
The  rules  herein  set  forth  apply  to 
and  govern  alt  hnn  operated  by  the 
 —  Railroad  Cumixsny, 


ADOPTED  BY  STEAM  RAIL- 
ROADS 

The  rules  herein  set  forth  govern 

the  railrsuds  operated  by  the   — - 

Company,    Tliry  tale  cftrel  

stips-'seding  all  previous  rule*  and  In- 
,  and    structions  inconsistent  therewith. 

Special  instructions  may  be  issued 


They  shall  take  effect   

shall   supersede  all  prior   rules  and  | 
instruction*  in  whatsocscr  form  issued 
which  are  inconsistent  therewith. 

In  addition  t.i  these  rules  special 
instructions  mil  be  issued  from  time 
10  time,  as  may  tie  found  necessary, 
•led  suill  instructions  |»islrd  on  the 
1. moils  hulltitn  board*,  whether  in 
eonriiet  with  the-r  lutes  or  not,  which 
ale  giern  by  proper  aiilliooly,  shall 
t*-  folly  observed  while  in  force 
Rollctin  boards  are  located  at  the 
following  poind,  and  must  be  con- 
sulted daily  by  each  employee  of  the 
transportation  uVpartmcnt:  * 


Kerry  employee   whose   duty   is  in  Employees    whose    dutie-s  are 

any    way   prescribed    by   these    rulei  scribed  by  these   rules  mm 

must  always  ban*  a  copy  of  them  at  themselves  with  a  copy, 
hand  while  on  duty,  and   must  be 
familiar  with  every  rule. 

All  employees  are   required   to   he  TJie   seeviee   demands   the  faithful, 

polite   arid  considerate  in  their  deal-  iiitell'Kent  and  courteous  discharge  of 


the  reputation  and  prosperity  of  the 
company  depend  upon  the 
with  wnich  ita  business  la 
ud  the  manner  in  which  its 
are  treated  hy  its 
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All  employees  will  be  regarded  in  To  obtain  promotion  capacity  mi 
line  tor  promotion,  advancement  d<-  be  shown  for  greater  responsibility, 
pending  upon  the  faithful  discharge  of 


Their 


The  proper  grouping  and  arrangement  of  the  rules  under  dis- 
tinct heading*  is  really  one  of  the  first  important  steps  in  the 
development  of  a  standard  code.  Without  it  the  rules  may  be 
jumbled  and  thrown  together  in  the  most  haphazard  manner.  By 
proper  grouping  it  is  made  easy  for  road*  with  varying  conditions 
to  pick  out  and  apply  such  portions  of  the  code  as  are  fitted  to 
their  requirements.  Uclow  arc  shown,  in  opposite  columns,  the 
grouping  (1).  as  recommended  by  the  committee  of  the  American 
Street  Railway  Association,  and  (.■)  the  grouping  which  seems  to 
be  more  desirable,  the  latter  being  modelled  after  the  standard 
code  of  the  steam  roads: 


RP.COM  MENDED  BY  COMMITTER 
A .  S.  R.  A 


ticncral  Notice 
Oncsal  Hulls. 


Roir.  fur  iMpcrtat*! 

Drpot  Maslrt*. 


General  Roles  for  Conductor*  and 


M  it  r  1:  r 


l-ROPOSKn  NEW  GROUPING 

Form  of  order  potting  rules  into 
c  fleet. 

General  Notice. 
General  Rules. 
Sub  headings: 

L  Rule*  for  Deportment 
2.  Rule«  for  Rnad  Operation- 
Definitions. 

Rules  for  single  track  (including 
rule*  lor  niovtnwnt  by  special  Oldn). 

Rules  fur  double  track  (including 
rules  for  movement  by  special  order). 

Signal  rules 


of  car  and  train 


and  of  block 


To  be  omitted  from  standard  code, 
leasing  each  road  lice  to  add  them 
in  it*  own  nay 

Included  la  general  rulrs  under  the 


To  be  omitted  from  standard  code, 
learing  each  road  free  to  add  them  in 
its  own  way. 


The  object  in  adding  the  group  known  as  "definitions"  has 
already  been  partially  explained.  The  necessity  of  making  clear 
the  exact  meaning  of  certain  terms  or  phrases  will  become  more 
apparent  when  the  rules  for  the  operation  of  single  track,  in- 
cluding the  signal  rules,  arc  being  developed,  or  when  the  neces- 
sities of  electric  operation  require  the  coupling  together  of  several 
car*  to  be  operated  as  one  unit  and  known  as  a  train.  Certain 
roads  are  already  calling  their  conductors  and  motormcn  "train- 
iiit  11."  and  railing  their  eat  service  "train  service,"  although  it  is 
not  apparent  by  what  process  of  reasoning  a  single  car,  without 
markers  on  the  rear,  can  be  looked  upon  as  a  "train."  If  the 
word  "train"  is  to  be  used  the  authority  for  it  should  appear  in  the 
standard  code,  and  there  should  be  a  definition  of  it  so  that  all 
maj  know  what  constitutes  a  "train." 

FN  AMPLE  DEFINITIONS 
Train.— A  motor  ear  or  engine,  svilh  or  without  frailer*,  displaying 
Regular  Train--  A  train  represented  on  the  limelnbte.     It  may 

tee  lions. 

Kstra  Iron     A  train  not  represented  oil  the  timetable. 

Timetable.—  The  ■  uihnriiy  for  the  movement  of  regular  trains,  subject  to  the 
1.1I...  It  contains  the  cl.1--1t.ed  schedules  of  trains,  with  special  in- 
structions relating 


The  general  rules,  as  previously  stated,  should  be  considered  the 


ds, 


leiples  (1)  of  correct  deportment 
mals  fur  safety  in  the  operation  of 
is  inly  broad  to  be  applied  alike  to 
th  single  or  double  track  They 
plain  that  the  majority  of  the  cm- 
a  little  time,  become  familiar  with 
>  repeat  them  from  memory.  Then 
arises  the  application  of  the  rules  will 
become  second  nature.  Following  is  an  illustration  of  the  primary 
or  (ervrral  rub  s  applicable  to  all  road*,  arranged  under  sub-head- 
ings as  suggested: 


primary  rules,  embodying  Ibe  pi 
of  employees,  and  (_'i  th 
the  road.  They  should  I 
urban  or  interurban  rOJ 
should  be  so  hrief,  sun|i 
ptoyees  of  all  roads  will 
the  language  and  almost 
when  some  emergency 


1. 


RULES  FOR  DEPORTMENT 
The  use  ol  imosicanls  by  employee*  while  0>  duty  is 
habitual  toe  01  the  lirn,ucnling  ol  places  where  they  arc  sold  is 
cause  lor  dismissal. 

T  lie  use  of  tobacco  by  employees  when  on  duty  on  cars  it  in  or  about  the 
depots  (except  where  lounging  rooms  are  provided)  is  prohibited. 

The  solicitation  of  advertisements  or  contributions  for  entertainments  or 
similar  purposes  by  or  on  behalf  of  any  employee  is  prohibited. 

RULES  FOR  ROAD  OPERATION 

Watchci  of  conductors  and  moturmen  must  be  compared,  before  commenc- 
ing each  day's  work,  with  a  elotk  designated  as  a  slandard  clock. 

Not*,  till  long  tntefUfban  tun*  it  may  l>e  desirable  to  com|iare  time  wilh 
the  standard  clock  belore  nailing  each  trtfi. 

llelorc  Hatting  each  trip  the  proper  signs  and  signals  must  be  d  sp  ayed. 
Conductor  and  motorman  will  each  be  rrsp.  nsihle  fi*  Ins  end  ol  the  ear  or 
Iram. 

t  ars  or  trains  must  be  promptly  stopped,  and  afford  sale  right  of  way  to 
fire  department  vehicles,  ambulances  and  emergency  repair  wagons. 
When  cats  are  being  pushed  by  a  motor  car  (except  when  shifting  in  the 

the  li   «i  I.  a  lios  !  i'ii-  motor  man  tr.  I  rss-l 

The  rules  for  the  operation  of  single  track,  as  well  as  for  double 
track,  arc  undei stood  to  be  based  upon  and  in  harmony  with  the 
principles  set  forth  in  the  primary'  rules,  and  should  be  considered 
as  supplemental  thereto.  It  should  not  be  ncccrsary  to  repeat  any 
of  the  principles  already  embodied  in  tile  general  rules,  but  to 
add  thereto  only  such  rules  as  apply  specially  to  single  or  douhle- 
Irack  operation.  An  illustration  is  given  below  (1)  of  rules  apply- 
ing specially  to  single  track,  and  (*)  directly  opposite,  for  com- 
parison, rules  applying  specially  to  double  track: 

RULES  FOR  DOUHLE  TRACK 
When  a  fain  crosses  over  to.  or 
obstructs  lire  other  track,  unless 
otherwise  provided,  it  must  first  he 
protected,  as  prescribed  by  Rule  —  — * 
in  both  directions  oil  that  track. 


RULES  FOR  SINGLE  TRACK 
All  trains  in  the  direction 

in  the  timetable  arc  superior 

of  the  same  class  in  tlie  opposite  di- 


the  way  of  a  superior  train. 


keep  out  of  When  a  ear  or  train  is  standing 
still,  receiving  or  discharging  pas- 
sengers, any  car  or  train  in  the  op- 
laisite  direction  must  make  a  full  slop 
dnectly 
train. 


A  train  must  not  leave  its  initial 
station  on  any  division,  or  a  junction, 
or  pass  from  double  to  single  track, 
until  it  has  been  ascertained  whether 


When  passengers  are  alighting,  and 
a  car  or  train  is  approaching  in  the 
opposite  direction,  conductors  and 
motormcn  must  cautvon  them  to  look 
all  trains  due,  which  are  superior  or  out  for  the  car  or  train  on  the  other 
of  the  same  class,  have  arrived  or  left,  track. 

The  signal  rules,  as  indicated,  should  be  placed  under  a  separate 
beading  and  should  prescribe  the  different  kinds  of  signals  used 
by  authority  of  the  code,  whether  of  color  or  form,  visible  or 
audible.   The  following  forms  are  suggested: 


VISIBLE  SIGNALS 

CO  LOS  IxotCATIOSI 

U>  Red-Stop. 
(M  White-  Proceed. 
14 


AUDI  RLE  SIGNALS 
By    Bell  Cord  from 

Motorman. 
Socio  Ixdicahox 
<«)  t   When  car  is  moving. 
<»>      When  car  is  standing, 
<.»  2  When  ear  it  moving, 
oner. 

<.) 


The  band-flag  and  lamp  signals,  the  car  and  train  signals,  the 
block  signals  and  the  interlocking  signals  should  each  one  be  pre- 
scribed in  due  form,  with  their  indications.  These  should  be  fol- 
lowed by  the  rules  governing  the  use  of  the  signals  The  manner 
of  using  the  signals  should  be  illustrated  by  diagrams,  especially 
the  hand-flag  and  lamp  signals  and  the  car  and  train  signals.  All 
roads  use  signals  of  one  kind  or  another  on  their  cars  or  trains 
and  along  their  lines.  Fach  road  should  be  able  to  find  in  the 
siitnal  rules  that  which  is  suited  to  its  particular  requirements. 

It  should  be  emphasized  that  all  unnecessary  or  non-essi  ntial 
matter  ought  to  be  omitted  from  the  rules  A  careful  examination 
of  the  rules  proposed  by  the  committee  at  the  Detroit  convention 
of  the  American  Street  Railway  Association  will  convince  the 
reader  that  much  work  yet  remains  to  be  done  before  the  proposed 
rules  will  pass  muster.  Rule  42  in  the  general  rules  for  conductors 
and  motormcn  is  an  illustration  taken  at  random.    It  reads: 

"Conductors  and  motormcn  must  be  neat  and  rlean  in  appear- 
ance ami  wear  the  uniform  and  badge  prescribed  by  the  company 
—the  badge  rnu«t  Ik  kept  in  good  condition  and  worn  on  the  front 
of  the  cap.  and  the  uniform  must  be  clean  and  in  good  repair." 

The  obvious  rrilicisriis  are:  (l)  That  it  is  not  necessary  to  twice 
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state  the  requirement  of  cleanliness:  (v)  it  is  unwise  to  attempt  to 
dictate  to  all  roads  where  the  badge  shall  he  worn;  M»me  may 
want  it  worn  elsewhere  than  on  the  cap;  (j)  the  badge  and  the 
Uniform  are  intended  to  PC  worn  only  nn  duly,  hut  the  rule  would 
seem  to  require  that  they  be  worn  at  all  timet;  (4)  the  keeping  of 
the  badge  in  good  condition  should  be  understood.  Would  it  not 
cover  the  matter  in  fewer  words  and  with  more  force  to  make  the 
rule  read  as  folio wi: 

Rule  41.  Conductors  and  motormcn  on  duty  must  wear  the 
prescribed  badge  and  uniform,  and  be  neat  in  appearance. 

Kule  9  of  the  general  rules  may  be  cited  as  another  example.  It 
reads: 

"In  the  event  of  any  of  the  company's  apparatus,  breakage  of 
the  overhead  line,  charging  a  pole  in  the  public  street,  unsafe 
settlement  of  building  or  structures,  etc.,  whereby  imminent 
danger  of  personal  injury  in  caused,  the  first  employee  discovering 
the  fact  must  arrange  to  protect  the  danger  point,  advising  the 
proper  authorities,  by  the  first  available  means,  of  the  character 
and  location  of  the  trouble.  He  must  not  relinquish  such  respon- 
sibility until  properly  relieved." 

The  obvious  criticisms  are:  (1)  That  the  language  is  involved 
and  ungrammatic.il;  (.:)  the  employee  is  told  what  he  should  do 
in  three  or  four  probable  emergencies;  why  slop  at  three  or  lour; 
why  not  tell  him  what  to  do  in  many  other  emergencies?  (3)  it 
should  not  be  undertaken  to  make  rules  in  a  standard  code  to  in- 
struct the  employee  what  to  do  in  each  and  every  emergency  that 
arises.  This  rule  and  all  others  like  it  should  be  left  out  entirely. 
If  any  road  thinks  its  employees  require  such  instruction  it  may  be 
given  in  special  form. 

Too  much  stre-v  cannot  he  laid  upon  the  point  that  the  -t.niil.ird 
code  should  enunciate  principles  only  and  not  attempt  to  go  into 
all  the  minor  details  of  operation. 


Arbitration  of  Chicago  Union  Traction  Wage* 

In  the  Sthket  Railway  Joi  rn.m.  of  June  14.  iijoj.  a  brief  a:- 
cnunt  was  given  of  the  events  leading  up  to  an  agreement  between 
the  officers  of  the  Chicago  L'nion  Traction  Company  and  the 
Amalgamated  Association  of  Strcrt  Railway  Employees  of 
America.  The  Amalgamated  Association  had  been  organizing  a 
union  among  the  employees  of  the  Chicago  Union  Traction 
Company,  and  as  some  of  the  union  men  were  dissatisfied  and 
claimed  that  union  men  were  being  discriminated  against  by  the 
management,  an  agreement  was  drawn  up  and  signed  by  the 
officers  of  the  company  and  the  union,  in  which  the  Chicago 
Union  Traction  Company  promised  not  to  oppose  the  organiza- 
tion of  its  emplovees  into  the  Amalgamated  Association.  The 
company  further  agreed  to  meet  and  treat  with  the  committees 
of  this  organization  on  all  questions  and  grievance*,  and  in  all 
cases  of  failure  to  agree  it  was  provided  in  the  contract  that  all 
questions  should  be  settled  by  arbitration.  In  July  the  union  men 
presented  to  the  Chicago  Union  Traction  Company  a  demand  for 
an  increase  in  wages  oi  approximately  33  per  cent  Conductors 
and  motormen  on  the  electric  lines  of  the  Chicago  Union  Traction 
Company,  who  had  been  getting  21  cents  an  hour,  a*kcd  for  28 
rents.  Conductors  and  motormen  of  the  Chicago  Consolidated 
Traction  Company  had  been  getting  17  cents  to  to  cents,  and 
asked  for  28  cents.  Cable  car  conduelors  and  gripmen.  getting  21 
cents  to  23  cents,  asked  for  jH  cent,  and  .to  cms  In  addition  the 
men  asked  that  all  men  employed  on  extra  runs,  trippers  and 
trailers,  should  be  paid  for  eight  hours  work.  After  several  con- 
ferences President  Roach  made  what  was  probably  the  most  re- 
markable and  liberal  offer  ever  made,  under  such  citriiinsiaiiees, 
in  the  history  of  electric  railroading    This  offer  was  as  follows: 

Set  1.  Officeri  of  the  Union  Traction  Company  a  ill  trcal  w  ill  Hie  Swill ■ I 
«(  the  l'nion  concerning  all  pltrMUl  of  the  men. 

Sec.  t.  Officer*  of  the  Union  ,holl  have  power  to  sdjuu  all  .lirtcrrt.ee>  be- 
tween the  consent  ami  the  men.  In  case  of  a  failure  to  agree  all  mailer,  .hall 
be  arbitrated. 

See.  a  Wage*  of  gnpmen  .hall  be  II  ecu.,  an  hour:  conductor,  of  grip 
and  trail  car.  and  combination  imp  c;.r..  24  crnl*  an  hour:  trHitormen  and  con. 
doctors  on  electric  line,  and  conductor,  on  single  trailer  car..  22  inns  an 
hour. 

Sec.  4.  C.ripmcn,  motor  mrn  and  conductor*  are  to  he  pan]  tin*  fate  on  the 
ur-d«r.tanding  that  no  rrgotar  run  is  to  be  considered  lc«*  than  ten  hours 

Sec.  6.  kun*  are  to  to  not  let*,  than  ten  hour*,  nor  mure  than  clrvcn,  hours 
ad.,. 

Sre  a  Tripper*,  trailer,  and  eatra  run.  are  to  be  paid  for  at  the  rate  of 
S1.7K  lor  a  run  of  six  hour,  or  le...  Such  run.  extending  over  six  hours  are 
in  to  figured  a*  full  days  of  ten  hour*. 

Hour!  of  tripper*  arc  to  be  betarrn  ft  .out  |o  j  ru   and  3  and  7  p.  m. 

Sec  7.  All  nightear  crew*  are  to  receive  Dm  rn«hr«t  rate  of  pay  now 
flvcn  any  .ingle  night  crew.  Night  run.  are  not  to  caeecd  seven  hours 
(Twai  mean*  that  night  crews  air  10  grl  JJ.Hl,) 


Sec.  S.  In  case  of  delay*  over  schedule  lime  gupmrn,  molormen  and  con- 
duclor.  arc  to  intnr  pay  at  Ihe  trgutat  fair  of  want-.. 

Sec.  9.  i!ir  company  aifici.  lo  take  up  llir  ti.uc.lion  of  wages,  hour,  and 
condition*  altrctmg  the  car  house  and  shop  employee*  just  as  soon  as  pre- 
Tiilcd  by  Ihe  men  in  th,..e  dcparlmrnt. 

See  lo  Tl.e  company  agree,  imimdiatcly  lo  disband  and  abolish  the  benevo- 
lent Moiety  known  a*  L'nion  No.  2.  for  the  *ake  of  harmony,  and  will  recocn- 
rm-nd  that  all  member,  of  the  benevolent  a.*ociation  join  the  Union  on  the 

■ju-Ii  r.Ui-i.li-s   t'.H   the   I   1:    ».|     .....  ,|I   such   member,   with.)  at   [  r.  jinlne 

The  company  will  al.o  require  that  all  new  men  entering  it.  service  shall  join 
the  Union  aflet  sixty  itays- 

Sec.  II.   This  wage  scale  and  agreement  to  remain  in  effect  until  Auf. 

21,  not 

In  spite  of  this  liberal  offer,  which  was  especially  favorable  to 
trippers,  who  arc  the  most  likely  to  be  underpaid,  the  men  voted 
not  10  accept  the  company's  offer,  but  to  submit  the  case  to  arbi- 
tration. There  was  a  general  feeling  on  the  part  of  the  public  in 
Chicago,  as  well  as  other  laboring  men,  that  the  employees  were 
foolish  in  rejecting  this  offer,  because  of  its  extreme  liberality, 
.-mil  by  this  vote  the  men  undoubtedly  lost  much  of  the  public 
sympathy  they  would  otherwise  have  kept.  The  matter  was  then 
Mibmitted  to  arbitration.  Clarence  Harrow  was  selected  by  the 
employees  for  the  arbitration  board,  and  Wallace  Heckman  by  the 
company.  Hoth  are  well-known  attorneys.  These  two  arbitrators 
-elected  as  a  (bird.  William  J,  Onahan,  president  of  Ihe  Home 
Savings  Dank.  Nfr.  Onahan  was  the  organizer  of  the  St.  Patrick's 
Societies  of  Chicago,  and  has  been  prominent  in  Catholic  affairs. 
In  18119  he  was  elected  city  collector,  and  in  1 888  was  chosen 
comptroller.  Later  he  served  on  the  library  board.  He  is  known 
as  a  lecturer  and  writer.  After  several  weeks  deliberation  the 
arbitration  board  made  its  report  and  findings  on  November  6. 
as  follows: 

Nov.  S,  1902, 

In  Ihe  mailer  of  Ihe  dulcimers  between  ihe  employees  of  the  Union  Trac- 
tion anil  Ceaaolidalrd  Traction  Street  Railway  Companies  and  *aid  companic. 
Ihe  Itoard  of  Arbitration  make,  the  following  finding: 

I    Ihe  wogc.  of  mutorraen  and  conductors  running  electric  cars  cm  the 

1  '  1  •'■  I>m'  on  I         and  cnnaVlclot.  taf  gri|  ear.  ni  1  on-  .hall  >.e  .1  1  eou 

per  hour,  e.cept  as  herciriaftrr  poinded 

2.  The  wage,  cf  gri|«nen  and  conductor*  . nictating  more  than  one  car.  In- 
cluding combination  gup  car.,  on  the  l'nion  Traction  line,  ahull  be  S  ccnl. 
per  hour. 

3.  The  wage,  of  the  motormen  snd  conductors  of  the  Consolidated  Trac- 
tion Company  .liall  to  13  vrnl*  jter  hour. 

«.  Kfltidoycc*  who  bine  .cried  Ihe  company  for  Ic.s  time  than  >i*  months 
.hall  receive  the  .auie  wage,  a.  ate  now  paid,  provided  the  company  shall  not 
•  Iw-rtmtnatc  so  a.  lo  discharge  old  employee,  and  take  on  new  ones  for  the 
puriM-.se  of  hiring  at  a  lower  rate. 

6.  Trippers  shall  receive  11.75  per  day.  e»c.pting  such  tripper*  a*  have  not 
been  in  the  employ  of  the  company  for  a  period  of  sis  raonlh*.  and  at  to 
such  trippers  the  rate  .hall  be  the  same  as  now  rised. 

«.  Night  men  on  Ihe  VVe.t  S,.|e  -',,.11  receive  tv  cents  pe,  hour,  n.ght  men 
on  the  North  Side  shall  reecnc  $2  '»■'  \"  night  for  «uch  men  a.  now  receive 
$2  25.  and  $21*.  (K-r  night  for  such  wen  a*  now  rrxnvc  12  In,  This  scale  of 
»«"  "hall  to  in  lorcr  and  effect  li  on  Sept   IB.  19U2.  lo  May  31, 

Ihe  ll.mrd  ha.  n*>!  torn  ahlc  in  Ihi.  limited  lime  lo  h*  the  wages  of  car  house 
ir.i-n.  ami  il  suggc.l.  that  both  the  cumpanir.  and  Ihe  organization  furnish  men 
to  csamine  carefully  the  wage.  o|  men  of  each  car  home  and  attempt  lo  adjust 
them,  and,  on  their  failure,  the  Hoard  reserve,  the  question  of  fiemg  Ihe 
wages  of  the  car  hou*c  men.  and  start  finding.,  as  to  wages  shall  date  from  the 
I5lh  day  of  September.  1902. 

The  Hoard  further  finds  that  there  was  no  substantial  evidence  befure  lb-* 
commis.ion  tliat  tin-  -I r re!  car  c  •  >ui  panic-,  had  discriminated  in  any  way  against 
the  member,  id  the  Amalgamated  Association  after  the  agreement,  on  thr 
11*1  day  of  May,  I9U2.  but  further  finds  that  the  esislrnce  of  Ihe  -.called 
Benevolent  A«*ociatmn,  or  L'nion  No.  2,  tends  to  crcale  inhaormiw  and  di» 
sali. factum  among  the  n.rn  and  arT.-ct.  the  efficiency  of  ihe  service,  and  for 
llii.  rea*on  recommends  that  il  .hall  to  alHitisltcit  and  thr  c»in|*irty  released 
from  Ihe  payment  of  any  death,  McbrsrM  or  accideul  tourfit*  on  account  of 
any  contract  with  their  employee*  or  such  society.  Ihe  rmployee*  .hall  to  re- 
quired to  *ign  such  relea*c  before  accepting  this  K-ale  of  wage 

Tin.  com  mi.,  ion.  for  lack  of  lime,  reserve*  Ihe  question  of  reinstatement  of 
the  JtKhargrd  men  whose  cases  are  pending  before  Ihe  commi.sion- 

W.  J.  Ohabah, 
ClauUarCg  s.  Da»«ow, 

Thus  the  wage  question  on  Ihe  lines  of  the  Chicago  Union 
TraCtlorl  Company  and  Ihe  Chicago  Consolidated  Traction  Com- 
pany, which  it  controls,  has  been  finally  settled,  for  a  year  at  least. 
The  requests  of  the  men  on  the  Chicago  City  Railway  for  an  in- 
crease of  wages,  it  will  be  remembered,  were  settled  by  a  board 
of  arbitration  in  September,  the  wages  agreed  upon  being  24 
ccnl*  an  hour,  or  the  same  as  previously  offered  by  the  company 
before  the  matter  went  to  arbitration. 

 ♦♦«  

Both  the  Republican  and  Democratic  parties  made  use  of  ad- 
vertising space  in  street  cars  in  Central  and  Western  Massachu- 
setts previous  to  the  la*t  election  for  the  first  time  in  that  section. 
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Report  of  the  Committee  on  Standards* 


BY  M.  H.  HEFT,  JOHN  t,  BEGtiS.  E.  G.  CONNETTE.  E.  A.  NEWMAN 
AND  U.  T.  LAFPIN 


The  committee  on  standards,  appointed  in  pursuance  oi  the 
action  of  the  last  annual  meeting  ot  the  association,  have  given 
individually,  at  their  homes,  and  collectively  as  a  committee  at 
meetings,  considerable  thought  to  the  matters  involved,  and  have 
carried  on  much  correspondence  in  an  earnest  effort  to  obtain 
data  which  would  enable  them  to  present  at  this  meeting  of  the 
association  ideas  that  would  be  of  advantage  to  the  electric  rail- 
ways throughout  the  country. 

It  is  unnecessary,  however,  to  suggest  that  because  of  the  great 
changes  and  vast  improvements  being  made  in  the  type,  design 
and  construction  of  motors  that  it  is  difficult  to  make  any  definite 
recommendation  upon  this  point,  as  we  feel  that  the  next  year  or 
two  may  radically  change  the  ideas  of  the  manufacturers  as  well 
as  the  operating  departments  of  the  several  roads  with  relation  to 
the  matter  of  motors. 

With  regard  to  the  matter  of  rails  and  trucks  we  present  more 
definite  conclusions  for  your  consideration. 

At  the  first  meeting  of  the  committee  the  subjects  to  be  con- 
sidered by  the  committee  were  divided  and  assigned  to  the  mem- 
bers as  follows: 

N.  H.  Heft  (Meriden,  Conn.). — Wheels,  axles,  axle  brasses, 
journals,  journal-boxes,  brake-heads,  brake-shoes,  etc 

John  I.  Beggs  (Milwaukee,  Wis.J.-Rails. 

E.  A.  Newman  (Portland,  Me.).— Motors. 

E.  G.  Connette  (Syracuse.  N.  Y.).— Trucks. 

R.  T.  Laflin  (Worcester.  Mass.).— Painting. 

Will  Christy  (Akron.  Ohio).— Car  bodies  for  cily  and  suburban 
service,  including  ventilation;  also  the  question  of  the  oval  roof. 

C.  F.  Holmes  (Kansas  City,  Mo.).— Standard  overhead  con- 
struction for  high-speed  city  and  suburban  roads,  including  trolley 
wheels. 

KAILS 

The  committee  having  carefully  considered  this  subject,  and 
having  consulted  with  experts,  recommends  that  this  association 
adopt  as  a  standard  for  either  a  "T"  or  girder  rail,  the  form  of  rail 
shown  in  Figs,  i  and  2;  the  height  of  the  rails  to  be  governed  by 
the  character  of  the  pavement  required  in  the  municipalities,  and 
the  weight  of  the  rail  to  be  not  less  than  70  lbs.  for  the  "T"-rail 
and  not  less  than  90  lbs.  for  the  girder  rail  per  yard. 

It  will  be  observed  by  examining  these  illustrations  that  the 
head  of  the  rail  is  made  to  conform  to  the  angle  of  the  tread  of  the 
car  wheels,  for  the  following  reasons.  First,  to  increase  the  con- 
tact area,  thus  increasing  the  tractive  force;  and  second,  causing 
a  more  uniform  wear  across  the  head  of  the  rail  and  tread  of  the 
wheel. 

The  width  of  this  head  should  be  not  less  than  3  ins.  With  a 
rail-head  of  this  form  and  dimensions,  a  car  wheel  having  a  3-in. 
tread  and  flange  of  1%  ins,  in  depth  (which  should  be  used  on  all 
suburban  cars),  can  be  operated  without  interfering  with  pave- 
ments, with  safety,  at  a  high  rate  of  speed  on  suburban  and  inter- 
urban  road*,  and  with  less  cost  for  maintenance  than  the  present 
form,  due  to  the  increased  surface  contact  between  the  wheel  and 
rail  and  decreased  wear  on  flange. 

The  committee  is  of  the  opinion  that  the  "T"-rail  is  the  most 
desirable  and  practicable  rail  for  all  purposes,  and  adwscs  its  use 
wherever  the  consent  of  the  municipality  can  he  obtained;  and 
an  earnest  and  persistent  effort  should  Le  made  on  the  part  of  all 
electric  railways  to  obtain  such  consent. 

In  all  places  where  a  "I'-rail,  as  here  described,  cannot  be  used, 
your  committee  recommend*  a  grooved  girder  rail  of  the  form 
shown  in  Fig.  2.  This  form  of  rail,  owing  to  the  bearing  being 
placed  directly  over  the  center  line  of  web,  gives  a  rail  of  greater 
stiffness,  one  with  a  head  of  3  ins.  in  width,  as  well  as  a  deeper 
and  wider  groove,  and  one  which  can  be  paved  in  the  same  manner 
as  other  girder  rails. 

In  mcw  of  the  rapid  construction  of  suburban  and  intcrurban 
lines,  which  enter  the  cities  over  the  tracks  of  city  lines,  the  com- 
mittee deems  it  advisable  to  recommend,  in  the  renewal  of  special 
work  where  suburban  or  intcrurban  ears  are  operated,  and  in  all 
special  work  for  new  construction,  that  particular  attention  be 
given  to  the  depth  and  width  of  the  groove,  as  shown  in  Fig.  3. 
applicable  to  special  work  in  connection  with  "T"  or  grooved 
girder  rail*. 

MOTORS 

Street  railway  motors  arc  subjected  to  such  varying  conditions 
and  uses  as  to  render  it  almost  impossible  to  outline  what  might 

•  Adopted  by  the  American  Street  Railway  Aiweisilon.  Detron.  Oct.  ».  ISM. 
Nora.— The  inmu-Mioni  ire  preaentea  In  convenient  iorm  in  the  supple- 
mental  ihc«t  which  is«a  thii  page. 
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be  considered  a  standard  motor.  Neither  would  it  be  practicable 
to  standardize  certain  horse-power  motors  for  certain  weights  of 
cars,  as  the  conditions  of  operation  are  so  varied  that  what  might 
be  perfectly  satisfactory  in  one  case  would  be  unsatisfactory  in 
another.  Generally  speaking,  for  city  service  motors  of  between 
35  hp  and  40  hp  arc  most  practicable.  For  ordinary  suburban 
service  motors  of  this  capacity,  with  four  motor  equipments, 
would  meet  nearly  all  ordinary  conditions  and  requirements.  For 
high-speed  service  on  long  suburban  and  intcrurban  roads 
motors  of  greater  capacity  arc  desirable  and  should  be  selected 
with  special  rcicrence  to  the  specific  duty  to  be  performed. 

As  there  is  a  possibility  of  alternating-current  motors  being 
developed  the  committee  feels,  in  view  of  the  experiments  now 
being  made  both  in  this  country  and  abroad,  that  it  is  advisable  to 
await  the  outcome  of  these  experiments  before  any  recommenda- 
tion on  this  subject  is  made. 

TRUCKS 

V  our  committee  is  of  the  opinion  that  the  time  is  inopportune 
for  recommending  any  particular  design  of  trucks  for  motor-car 
service,  especially  for  single-truck  cars,  except  such  parts  of 
trucks  as  wheels,  axles,  bearings  and  journal  boxes. 

For  intcrurban  service  the  committee  recommends  that  the 
standard  dimensions,  as  given  in  this  report  for  wheels,  axles, 
bearings  and  journal  boxes  be  followed,  and  also  that  the  M.  C. 
li.  practice  in  the  construction  of  trucks  for  double-truck  cars  be 
adhered  to  as  closely  as  possible. 

AXLES,  JOURNALS,  JOURNAL  BOXES 

In  view  of  the  great  demand  on  the  part  of  the  traveling  public 
(or  a  more  frequent  and  rapid  service,  not  only  in  large  centers 
of  population,  but  in  suburban  and  intcrurban  service,  and  in 
view  of  the  increased  weights  of  the  equipment  required  to  safely 
pcriorm  this  service,  your  committee  recommends  the  standard 
axle  adopted  by  the  M.  C.  B.  Association,  which  is  the  result  of 
developments  and  improvements  covering  a  period  of  fifty  years. 
This  standard  axle  can  be  applied  to  all  electric  railroads,  which 
are  now  performing  practically  the  same  service  as  steam  rail- 
roads. 

We  recommend  for  adoption  an  axle  of  the  size  and  form  shown 
in  Fig.  4  for  all  motor  cars  weighing  under  15  tons,  including  in 
such  weight  trucks,  motors  and  car  bodies  and  .'ull  load;  also  the 
M.  C  B.  standard  journal  brasses,  journal  boxes,  dust  guards  and 
key  seats,  as  shown  in  Figs.  4.  5.  0  and  7. 

For  all  cars  weighing  from  20  tons  to  28  tons,  including  in  such 
weight  trucks,  motors  and  car  bodies  and  full  load,  the  M.  C.  B. 
standard  axle,  also  journal  brasses,  journal  boxes,  dust  guards  and 
key  seats  shown  in  Figs.  8,  9,  10  and  It. 

For  all  cars  weighing  up  to  30  tons,  including  in  such  weight 
trucks,  motors  and  car  bodies  and  full  load,  the  M.  C.  B.  standard 
axle,  also  journal  brasses,  journal  boxes,  dust  guards  and  key 
seats  shown  in  Figs.  12,  13,  14  and  15. 

For  all  cars  weighing  up  to  40  tons,  including  in  such  wc.ght 
trucks,  motors  and  car  bodies  and  full  load,  the  M.  C.  B.  standard 
axle,  also  journal  brasses,  journal  boxes,  dust  guards  and  key 
seats  shown  in  Figs.  16,  17,  18  and  19- 

For  all  cars  weighing  up  to  50  tons,  including  in  such  weight 
trucks,  motors  and  car  bodies  and  full  load,  the  M.  C.  B.  standard 
ax>,  also  journal  brasses,  journal  boxes,  dust  guards  and  key 
seats  shown  in  Figs  20,  21  and  22. 

I  AR  WHEELS  IOH  SUBURBAN  AND  1XTERUKI1AV  SERVICE 

Your  committee  has  taken  up  with  operating  managers  the  sub- 
ject of  car  wheels  for  suburban  and  intcrurban  service  to  centeis 
o(  population  over  pur  lie  streets,  and  finds  that  their  views  a  cord 
with  those  of  your  committee. 

We  recommend  for  adoption  as  standard  a  steel-tired  wheel  and 
a  cast-chilled  wheel,  as  shown  in  Figs.  23  and  24. 

With  a  view  to  safety  and  economy  we  recommend  for  motor 
cars  used  in  suburban  and  intcrurban  service  a  steel-tired  wheel 
of  the  dimensions  shown: 

For  use  with  an  axle  as  shown  in  Fig.  4.  wheel  to  weigh  640 
lbs.;  in  Fig.  8.  wheel  to  weigh  695  lbs.;  in  Fig.  12.  wheel  to  weigh 
790  lbs.;  in  Fig.  16.  wheel  to  weigh  840  lbs.,  and  a  cast-chilled 
wheel  of  the  same  dimensions:  For  use  with  an  axle  as  shown  in 
Fig.  4,  wheel  to  weigh  440  lbs.;  in  Fig.  8,  wheel  to  weigh  400  lbs.; 
in  Fig.  12.  wheel  to  weigh  590  lbs.;  in  Fig.  16,  wheel  to  weigh 
640  lbs. 

Car  wheels  of  the  weights  mentioned  conform  to  the  M.  C.  B. 

standards. 

BRAKE-HEAD  AND  BRAKE-SHOE 

Your  committee  recommends  for  adoption  as  a  standard  the 
brake-head  and  brake-shoe  shown  in  Figs.  25  and  2*5. 
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As  a  stainiard  method  of  p.i i ru i n r  cars  your  committee  would 
recommend  the  inflowing:  All  grease  and  rust  should  be  removed 
irom  the  ironwork  and  the  ear  body  should  be  ruhhed  down  to  a 
*mooth  surface:  then  thoroughly  paint  the  ironwork  with  pure  red 
lead  and  raw  linseed  oil.  Then  the  outside  of  car  body  should  he 
1  .anted  as  follows:  First,  pure  lead  and  oil  pittuttio;  ihOfOUShljl 
rubbed  in:  second,  one  coat  of  flat  lead,  egg- -hell  gtnss;  third, 
white  lead  putty;  fourth,  three  coats  ot  tlat  lead,  tilth,  two  coats 
oi  rough  stuff;  sixth,  scour  to  smooth  surface;  seventh,  two  coats 
of  ground  color:  eighth,  special  color  to  cover:  ninth,  ornament 
on  tlat  color;  tenth,  two  coats  of  bc*t  finishing  varnish. 

No  coat  M  to  be  applied  until  the  preceding  coat  1*  thoroughly 
dried. 

The  roof  canvas  should  have  three  coats  oi  lead  and  oil,  and  M 
glue  size  or  patent  filler  should  he  allowed  on  the  roof. 

For  the  inside  or  standing  finish,  we  would  recommend  that 
one  coat  of  Irad  and  oil  and  one  coat  oi  Prince's  metallic  he  put 
on  liaek  of  same  before  finish  is  put  in  place. 

All  standing  or  inside  finish,  if  of  open  grain  wood,  such  as 
ash.  oak  or  mahogany,  »c  would  recommend  to  be  thoroughly 
filled  with  Silcx  tiller  If  the  wood  is  of  open  grain  nature,  such 
as  cherry,  maple  or  birch,  we  would  recommend  a  good  oil  stain 
instead  oi  the  filler.  Then  thoroughly  sandpaper,  alter  which 
apply  two  thin  coats  oi  absolutely  pure  grain  alcohol  shellac, 
either  bleaeh'-d  or  orange,  according  to  the  wood.  Then  sand- 
paper and  apply  two  co.ii-  oi  vanish.  All  inside  work  shoulil  lie 
rubbed  to  a  dead  finish,  and  all  outside  or  exposed  work  should  be 
leit  in  the  gloss. 

In  car  floors.  «he  under  or  lining  floor  should  have  one  good 
coat  of  oil  beiore  the  upper  or  corrugated  tloor.  which  has  re- 
ceived a  coat  oi  oil.  is  laid.  When  finished  it  should  receive  one 
coat  of  bleached  -hellac  and  one  coat  td  good  lloor  varnish 

RETURN  CIKI  t  i  t 

The  committee  believes  that  one  of  the  most  important  factor- 
in  the  construction  and  operation  of  an  electric  railway  is  to  pro- 
vide for  a  standard  rtturn  circuit  in  such  manner  as  to  give  the 
least  resistence  and  largest  and  most  reliable  carrying  capacity, 
thus  avoiding  loss  of  power  and  increased  cost  oi  maintenance. 
We,  therefore,  recommend  a  supplementary  return,  in  addition  to 
the  usual  practice  at  the  present  time,  in  all  congested  sections, 
crossing  all  special  work  and  in  the  vicinity  of  the  power  plants. 

STANDARD  OVERHEAD  IONS1R1  '•  lli>\  AND  t'AK  HODIES 

Owing  to  the  inability  of  the  committee  to  obtain  any  report 
from  the  members  to  whom  were  assigned  ilie  sub-eels.  "Standard 
Overhead  Construction  for  High  Speed  City  and  Suburban  Ser- 
vice, Including  Trolley  Wheels,"  and  "  Car  Bodies  for  City  and 
Suburban  Service,  including  Ventilation;  also  the  ipiestion  of  the 
Oval  Roof."  we  are  unable  to  present  any  report  embodying 
recommendations  on  these  subjects. 


it  INLT.tjSM  IN 

We  earnestly  recommend  that  the  incoming  officers  of  the 
association  be  authorized  and  directed  to  appoint  successors  to  the 
undersigned  committee  to  carry  on  the  work  for  which  they  were 
appointed,  as  we  feel  that  (he  recommendations  here  made  are 
only  preliminary  to  much  work  that  can  be  done  in  this  direction. 


Annual  Report  of  the  Montreal  Street  Railway  Co. 


of 

Railways 


The  Railroad  Commissioners  of  Massachusetts  will  be  occupied 
during  the  two  weeks  beginning  Monday.  Nov.  10,  with  the 
further  pursuit  oi  the  inquiry  which  they  were  directed  by  the 
Legislature  of  last  winter  to  make  into  methods  of  dealing  with 
the  'iihurban  railroad  service,  the  application  of  electricity  as  a 
motive  power  Upon  railioaels  anil  street  railway  equipment.  Mem- 
bers of  the  board  will  cover  different  fields  oi  investigation,  W. 
Hishnp  visiting  St.  Louis,  Chicago.  Detroit  and  Cleveland  and 
other  cities,  and  Clinton  White  going  to  Philadelphia,  Ne  w  York 
and  other  cities.  Chairman  Jainis  1".  Johnson  will  join  Mr. 
Rishop  in  Chicago,  with  the  special  view  |.<  the  inspection  of  the 
Aurora.  Klgin  ci  Chicago  Railway,  npiippcd  with  electric  power, 
returning  in  season  to  accomplish  certain  work  upon  the  annual 
report  of  the  I  oard  Hearings  by  the  board  will  be  resumed 
Monday,  Nov.  24. 


The  annual  report  of  the  Montreal  Street  Railway  Company, 
submitted  at  the  annual  meeting  of  the  company,  held  in  Montreal 
on  Nov.  5,  shows  the  net  earnings  for  the  year  just  ended  to  have 
been  $011.05,2,  as  compared  with  $"05,41,1  last  year.  After  pro- 
viding ior  the  percentage  on  earnings  accrueel  to  the  city,  and  in- 
terest on  bonds  and  loans,  the  company  declared  four  quarterly 
dividends,  amounting  to  $600,000.  In  view  of  the  company  main- 
taining its  own  fire  risk  there  has  been  placed  to  the  credit  oi  the 
fire  insurance  fund  an  additional  sum  of  $100,000.  leaving  a  surplus 
ot  fj j05.  which  ha-  been  transicrred  to  the  general  surplus  account 
of  the  company.  As  the  operating  report  shows  the  company's 
earnings  continue  to  increase  in  a  satisfactory  ratio,  while  the  per- 
centage of  operating  expenses  to  gross  receipts  shows  a  sub- 
stantial decrease  The  company  issued  during  the  year  $1,500,000 
4'i  per  cent  debenture  bonds  to  pay  off  the  le>an  incurred  by  the 
purchase  of  the  Montreal  Park  &  Island  Railway.  Several  new 
extensions  to  the  company's  lines,  amounting  to  14  miles  of  new 
track,  havt  been  constructed  ay.:  pi  •  -u  •  ■  •  r.atnm  during  the 
year,  auel  the  rolling  stock  has  been  increase*!  by  the  addition  of 
twenty-nine  motor  cars.  During  the  year  the  company  paid  the 
city  the  following  amounts:  lax  on  earnings  and  other  taxes, 
Si-'7,25S;  on  account  of  snow  clearing.  $50,772,  The  operating 
report  of  the  company  follows: 

iooj  toot 

Gross  receipts   $2,046,208  $t.9oo.6Ho 

Operating  expenses   1. 135.176"  1,105.267 


Earnings  from  operation   $911,032 

Passengers  carried   4u.947.467 

Transfers    t5.077.511 

The  general  balance  sheet  of  the  company  shows: 
ASSETS 


$795,413 
46,741.660 
'4.^15.-84 


t  ost  of  load  and  equipment: 

CanMracttkm,  ete.   

Equipment,  etc  

Real  estate  and  building*. 

Montreal  Park  a  Island 
kail».iy  Company',  alack 


.,,;,,„  ..s 


O.os.Mt  at 
;'.sja!T«,« 


1.1M,W7« 


CURRENT  ASSETS 

More*  

Account*  receivable   

Montreal   Park   a  Island 

Railway  Cumpany  

I  ash  in  bank  ami  in  hand, 
lash  on  deposit  with  city 

of  Montreal   

(fire  lanw  fund) 


i7G."t*.\  in 
r.T.;nt: 

ltt.501  'K 


rr«.«iti  fin 


57,!«1.7S 


&+;.:*:e£: 


JS.S.V  .S3  so 


MAMMTIES 


1  ipMal  ltock   

llond*: 

&'i  payable  March. 

4',s%  payal.li-  Aug.,  1»J1 

4V>%  payable  Nov..  1SK. 
Mortgages   

CURRENT  LIABILITIES 

liiifik  i>!  M 1  hi ti  cat  Irxin. ...  ........ 

Account w   at:*,    wain-*  «MY* 

able    H0O.8OT.7K 

Accrued  interest  on  bonds.  33,*7&O0 
Accrued  tax  on  earning*..  101.717  72 
Employer*    securities  .... 

Unclaimed  dividend*   

I  nredecmed  ticket*   

Suspense  account   

Montreal    I'ark    &  Ihlanil 

Kailuar  Company     .  .  

Dividend  payable  Nov.  1. 

4  onttngent  account   

t-ire  ionnance  fund  

Surplus   


M.COil.lJgO.iJO 


2S2.0OO0O 


HB.915.77 
5,150.00 
M.rjOOil 
J.tt 


,7».1C7  70 
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Car  Roof  Treatment 

BY  A  MASTER  PAINTER 

The  failure  sufficiently  to  protect  the  roof  of  a  street  car  by  the 
proper  treatment  of  the  canvas  which  covers  it,  must  be  attended 
by  a  variety  oi  disastrous  results,  whose  far-reaching  influence  is 
not  always  apparent  at  first.  That  the  importance  oi  this  work 
is  not  fully  appreciated  has  frequently  been  demonstrated  in  a 
most  deplorable  manner,  where  whole  head-linings  have  been 
seriously  injured  by  the  unnecessary  introduction  oi  water  through 
the  canvas,  which,  if  properly  treated  when  first  applied,  could 
have  been  made  absolutely  impervious  even  to  dampness. 

The  energy  displayed  by  a  small  quantity  of  water  in  forcing 
itself  through  a  seemingly  impenetrable  surface  is  indeed  remark- 
able. Every  practical  car  builder  has  attempted  to  trace  to  its 
source  and  explain  the  mysterious  appearance  of  this  unwelcome 
visitor,  which  has  necessitated  the  painting  of  the  entire  rooi, 
and  even  then  without  the  assurance  of  any  material  success. 

Prevention  has  the  advantage  of  cure  in  many  respects,  but  in 
no  case  is  the  wisdom  of  precautionary  measures  more  clearly  ap- 
parent than  in  insuring  a  long  life  to  the  canvas  of  a  car  root, 
whereby  its  porosity  will  be  absolutely  scaled  against  any  moisture 
whatever.  The  inclination  to  regard  one's  ideas  as  authority  it 
prevalent  among  painters  to  marked  extent,  and  this  has  been  the 
cause  of  so  many  different  methods  being  employed  in  the  details 
of  car  painting.  Much  attention  has  been  directed  to  the  subject 
of  body  roofs,  and  there  are  a  variety  of  opinions  in  regard  to 
proper  methods  of  their  treatment.  Many  of  these  methods  will 
act  as  a  protection  when  the  paint  is  first  applied,  but  after  the 
car  has  been  in  service  ten  or  twelve  years,  many  successive  coats 
oi  paint,  united  into  one  homogeneous  body,  are  exposed  to  the 
merciless  rays  of  a  natural  destroyer — the  sun;  and  as  this  covering 
tail-,  to  retain  sufficient  elasticity  to  allow  for  the  contraction  and 
expansion  of  the  car  roof,  cracks  appear  which  gradually  expand 
as  the  oil  in  the  paint  becomes  decomposed.  This  allows  water 
to  penetrate  to  the  canvas,  which,  if  not  properly  treated  in  the 
beginning,  will  absorb  it  with  disastrous  results. 

As  the  conditions  leading  up  to  the  cracking  of  the  paint  in 
time  are  absolutely  unavoidable,  it  is  evident  that  it  remains  for 
the  canva*  to  furnish  the  protective  qualities  to  some  extent,  and 
unless  it  is  properly  applied  and  filled  it  will  certainly  be  incap- 
able of  doing  so. 

During  a  long  period  of  experimental  activity  the  writer  has 
been  rewarded  by  discovering— accidentally  and  otherwise— a  few 
practical  methods  of  car  painting,  which  include  the  subject  in 
question.  In  the  course  of  these  experiments  on  this  particular 
subject  many  different  pastes  were  compounded  with  a  variety  oi 
ingredients  for  the  purpose  oi  uniting  the  canvas  to  the  boarding. 
Among  these  were  white  lead  and  oil — the  first  material  that 
would  naturally  suggest  itself  to  a  painter.  While  there  could  be 
no  question  regarding  the  protective  qualities  of  lead  when  used 
for  this  purpose,  still,  it  was  evident,  that  it  had  not  the  adhesive 
properties  which  are  required  for  this  important  operation.  The 
failure  of  the  lead  to  join  wood  and  canvas  is  caused  evidently  by 
the  facility  of  oil  to  desert  carbonate  of  lead  upon  the  least  provo- 
cation, and  when  placed  between  two  absorbent  bodies  the  result 
obviously  will  be  that  the  intervening  space  will  be  occupied  by  an 
inert  substance  which  has  very  little  adhesive  value.  Yet,  not- 
withstanding this  fact,  it  is  used  to  a  considerable  extent,  pre- 
sumably from  a  desire  to  let  well  enough  alone— a  chronic  mental 
that  is  very  prevalent  among  painters.  This  may  be 
I  as  an  explanation  for  the  lack  of  progress  in  this  depart- 
t  compared  with  other  branches  of  car  construction,  and  may 
also  account  for  using  such  absurd  mixtures  for  this  purpose  as 
glue,  flour  paste,  and  some  others  which  are  soluble  in  water,  and 
of  which  the  least  said  the  better. 

One  method  which  I  will  describe  here  may  possibly  be  of  some 
benefit  to  those  working  along  similar  lines.  The  compound  for 
fixing  the  canvas  to  the  boards  is  prepared  by  uniting  fine  bolted 
whiting  with  japan,  mixed  to  the  consistency  oi  a  thick  paste,  to 
be  applied  with  a  bmsh.  One  of  the  principal  points  to  be  com- 
mended is  that  time  does  not  seem  to  extract  any  of  its  tenacious 
virtues  nor  impair  its  remarkable  elasticity.  Forming  as  it  dors 
a  sort  of  cement  it  firmly  anchors  itself  into  the  pores  of  the  wood, 
and  at  the  same  time  penetrates  into  the  canvas,  forming 
virtually  one  body.  Again,  the  nature  of  the  combination  and  the 
consistency  to  which  it  is  mixed  prevent  its  oozing  through  the 
cracks  in  the  boarding  of  the  bonnets.  This  is  I  very  incon- 
venient feature  of  the  "lead  and  oil"  method,  and  the  stains  thus 
made  are  difficult  to  erase  when  the  inside  of  the  bonnets  is  to 
be  finished  in  natural  color. 

Before  applying  the  canvas  the  hoarding  should  be  thoroughly 
cleaned  of  all  shaving*  and  sawdust,  and  the  canvas  cut  and  fitted, 
as  it  is  of  vila!  importance  that  the  operation  should  be  performed 


as  rapidly  as  possible.  The  paste  should  be  applied  to  the  board- 
ing as  thick  as  a  brush  will  allow,  care  being  exercised  in  spread- 
ing it  out  evenly  and  quickly.  Then  after  the  canvas  has  been  laid 
on  it  should  be  smoothed  out  and  fastened,  and  allowed  to  dry 
forty-eight  hours  before  proceeding  with  the  filling. 

The  importance  of  the  first  coat,  or,  perhaps,  the  term  "filling" 
would  better  describe  it,  cannot  be  too  forcibly  emphasized,  when 
it  is  remembered  that  as  the  canvas  that  covers  an  electric  car  is 
daily  walked  upon  by  men  engaged  in  oiling  and  repairing  the 
trolley  apparatus,  an  ordinary  coat  of  oil  paint,  applied  directly 
to  the  canvas,  would  act  only  as  a  superficial  foundation  for  sub- 
sequent coats,  and  this  foundation  being  insecurely  anchored  into 
soft,  spongy  material,  would  have  a  tendency  to  let  go  upon  the 
slightest  contact  with  the  heel  of  a  boot.  An  abrasion  of  tins 
description  would  leave  a  weakness,  which  ultimately  is  bound  to 
expose  the  canvas.  So,  in  view  of  this  fact  the  paint  must  be 
induced  to  penetrate  deeper  into  the  fabric,  and  this  can  be  done 
by  reducing  the  oil  paint  with  turpentine  in  the  proportion  of  one 
quart  of  turpentine  to  one  gallon  of  ordinary  mixed  lead,  oil  and 
dryer,  which,  if  used  freely  under  the  brush,  will  penetrate  through 
the  canvas  to  the  paste-cement  below,  thereby  uniting  the  whole 
into  one  solid  body,  sufficient  in  itself,  if  called  upon  later  in  its 
life,  by  reason  of  accident  or  undue  exposure  of  the  other  coats  oi 
paint,  to  withstand  successfully  any  water  that  might  reach  it. 
This  filling,  which  could  be  applied  with  good  results  forty-eight 
hours  after  the  canvas  had  been  placed,  ought  to  stand  and  dry 
until  the  car  is  ready  for  the  first  coat  of  color,  and  thus  give  it 
ample  time  thoroughly  to  harden. 

The  second  coat  of  paint  is  in  reality  the  first  "anchor  coat." 
Penetrating  as  it  docs  into  a  vast  number  of  infinitesimal  cells, 
formed  by  the  coagulation  of  the  paint  and  canvas,  it  gradually 
secures  itself  permanently  into  these  cells,  as  the  oil  in  the  paint 
becomes  oxygenated.  This  paint  should  be  mixed  like  the  filling, 
with  the  exception  that  a  pint  of  turpentine  should  be  added  in- 
stead of  a  quart.  This  coat  should  be  allowed  to  dry  until  the 
car  is  finally  varnished,  when  it  will  be  ready  for  its  last  and  pro- 
tective coat,  which  is  prepared  with  lead,  oil  and  as  small  an 
amount  of  drier  that  will  conform  with  the  existing  conditions  in 
regard  to  time  allowance.  It  should  be  thoroughly  "brushed 
out,"  thereby  avoiding  the  danger  of  wrinkling,  which  will  result 
if  applied  in  an  uneven  manner.  Where  this  condition  exists, 
however,  the  failure  of  the  paint  to  adhere  properly  to  the  pre- 
ceding coat  must  be  expected  and  regarded  as  a  matter  of  course. 

A  majority  of  modern  street  cars  have  for  the  ceiling  in  their 
interiors  what  is  termed  three-ply  woods,  finished  natural,  which 
is  composed  of  very  thin  boards  pressed  together  and  fastened 
with  glue.  The  grain  of  the  two  outside  pieces  runs  parallel  with 
each  other,  while  the  grain  of  the  inside  one  is  arranged  so  as  to 
be  at  right  angles  with  that  of  the  other  boards  The  peculiarity 
of  this  construction,  together  with  its  position,  when  placed  in 
the  car  exposes  it  to  certain  ruin  if  the  protecting  point  on  the 
outside  of  the  top  fails  to  exclude  water.  A  leak  of  any  extent  will 
admit  enough  water  in  a  short  time  to  impregnate  the  first  layer 
of  this  head-lining  that  it  meets,  which  will  cause  it  to  swell  and 
part  from  the  middle  one.  This  in  turn  will  part  from  the  last, 
which  is  the  most  important,  being  often  expensively  decorated 
and  finished,  and  as  the  wood  becomes  saturated  with  water  the 
result  will  be  that  a  bulge  will  appear,  which  will  necessitate  the 
removal  of  the  section  of  lining  in  which  the  injury  appears  as  it 
is  beyond  repairing  This  condition  is  produced  without  warning, 
as  the  mischief  is  done  when  the  first  indication  is  apparent 
EVM  if  the  bulge  is  pressed  back  when  thoroughly  dried  the  union 
of  the  water  and  wood  creates  a  stain  which  is  absolutely  impos 
sible  to  obliterate. 

Too  much  stress  cannot  be  laid  upon  this  danger.  All  other 
accidents  and  damages  in  street  car  painting  can.  in  a  measure,  be 
rectified  and  put  into  presentable  shape,  but  the  danger  of  water, 
silently  and  surreptitiously  entering  a  car  through  unprotected 
canvas  cannot  be  too  fully  realized  when  the  chances  of  numerous 
injuries  arc  revealed,  whose  origin  might  be  traced  directly  to  it 
Decomposed  wood  around  joints,  interrupted  clecirie  connections, 
defaced  interior  and  exterior  finish  are  a  few  that  might  be  men- 
tioned which  are  mostly  to  be  feared.  Yet  these  may  all  be 
avoided  if  the  treatment  of  the  canvas  is  properly  conducted  in 
the  beginning. 


Report  of  the  Cape  Electric  Tramways 

The  annual  meeting  of  this  company  was  held  in  London  Nov 
U.  The  company  owns  all  the  stock  of  three  street  railways  in 
Cape  Town  and  in  Port  Elizabeth.  South  Africa,  and  its  report 
shows  a  net  balance  as  a  result  of  the  last  year's  operation  of 
£81,408.  Sixteen  per  cent  in  dividends  were  paid  last  year  on  the 
capital  stock. 
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Annual  Convention  of  the  Electric  Storage  Battery 
Company 

The  annual  convention  of  the  Electric  Storage  Battery  Com- 
pany was  held  in  Philadelphia,  on  Oct.  !,Vl6.  the  sessions  being 
held  at  the  Colonnade  Hotel.  On  Monday,  the  thirteenth,  the 
managers  of  the  sales  offices  throughout  the  United  States  met  at 
the  factory  and  a  tour  through  the  works  was  made.  A  luncheon 
was  served  at  the  factory,  alter  which  the  staff  of  the  Battery 
Company  and  the  visiting  managers  of  the  sales  department  ad- 
journed to  the  Colonnade  Hotel,  and  alter  an  address  of  welcome 
by  the  president.  Herbert  Lloyd,  papers  were  read  by  Charles 
Blizard,  manager  of  the  sales  department.  Walter  G.  Henderson, 
secretary  and  treasurer,  and  A.  B.  Stoughton,  general  counsel  of 
the  company.  In  the  evening  a  reception  was  held  by  the  presi- 
dent at  his  resilience,  which  was  attended  by  the  visiting  members 
and  officer!  of  the  company 

At  the  Tuesday  session  papers  wire  read  by  engineers  of  the 
staff.  On  Tuesday  evening  a  theater  party  was  given  at  the  Chest- 
nut Street  Theater. 

On  Wednesday  papers  were  read  by  the  different  members  of 
the  staff.  On  Wednesday  evening  a  banquet  was  given  at  the 
Gcrmantown  Cricket  Club,  Manhcim.  Philadelphia. 

The  banquet  hall  was  almost  completely  filled  by  one  large  oval 
table,  the  surface  of  which  was  hidden  beneath  a  ma-s  of  choicest 
cut  flowers  and  beds  of  ferns.  Three  electric  signs,  reading  "The 
K.  S.  B.  Co.."  "1888"— "iqo»,"  were  placed  on  the  walls,  and  a 
menu  card  having  for  its  cover  a  small  fac  simile  of  the  company's 
price  list,  together  with  an  embossed  card  bearing  the  Manhcim 
Cricket  Club's  design  and  the  guest's  name,  was  at  each  plate, 
between  the  several  courses  songs  were  rendered  and  marvelous 
telegraphic  despatches  from  Siam,  Afghanistan,  Turkey  and  the 
Sandwich  Islands  were  received  on  a  special  wire.  Brief  ad 
dresses  by  the  president,  vice-president,  secretary  and  manager 
of  the  sales  department  were  made. 

Meetings  continued  on  Thursday  until  noon,  when  the  con- 
vention ended. 

These  annual  conventions  of  the  staff  of  the  F.lectric  Storage 
Battery  Company  are  not  only  most  thoroughly  enjoyable  in 
bringing  together  the  different  sales  managers  and  the  corps  of 
engineers  stationed  throughout  the  L'nited  States,  but  have  been 
found  to  be  most  thoroughly  instructive,  and  it  is  a  feature  that  is 
looked  forward  to  annually  with  growing  interest,  bringing  in 
touch,  as  it  does,  the  representatives  and  enabling  them  to  discuss 
the  numerous  problems  which  are  met  with  in  their  work  in  dif- 
ferent localities. 

No  small  measure  ol  the  successful  growlh  of  the  Electric  Stor- 
age Battery  Company  can  be  attributed  to  the  loyalty  and  earnest- 
ness of  the  staff  of  the  company  in  their  several  fields  of  work  and 
their  devotion  to  the  company's  interests. 

A  graceful  tribute  of  personal  appreciation  by  his  corps  was 
made  to  Charles  Wizard,  manager  of  the  sales  department,  in  the 
presentation  to  him  of  a  handsome  watch. 



London  Railway  Problems 


There  have  been  no  practical  developments  in  the  London  rail- 
way situation,  but  many  plans  have  been  proposed,  some  of  which 
are  receiving  serious  consideration.  It  is  reported  that  the 
Parliamentary  committee  which  has  been  considering  the  question 
<>f  making  provision  for  the  construction  of  municipal  tube  railways 
will  submit  a  report  to  the  London  County  Council,  recommending 
that  the  most  effective  method  of  dealing  with  the  question  would 
be  to  invite  the  assistance  of  the  government  to  provide  municipal 
tubes.  The  report  suggests  that  the  London  County  Council  ap- 
proach the  president  of  the  Board  of  Trade  and  urge  the  appoint- 
ment of  a  commission,  which  shall  be  empowered  to  hold  a  complete 
inquiry  on  the  subject  and  consider  proposals  for  the  construction 
and  secure  authorization  for  such  tubes  as  are  deemed  necessary 
for  the  public  benefit.  The  report  also  advises  the  County  Council 
to  ask  the  president  of  the  Board  of  Trade  to  use  his  influence  to 
obtain  the  suspension  of  any  London  tube  bills  that  may  have  been 
introduced  in  Parliament,  as  the  Council  considers  that  the  discus- 
sion of  such  measures  will  tie  detrimental  to  the  interests  of  I.ondOn 
until  a  full  inquiry  is  held 

Commenting  on  the  announcement  that  the  London  County 
Council  is  once  more  considering  seriously  the  "tube"  question, 
and  that  it  will  introduce  a  bill  in  Parliament  on  the  subject  next 
session,  the  London  Electrician  says:  "The  County  Council's 
views  on  the  subject  of  the  tube  railways  before  Parliament  next 
session  will  doubtless  have  weight,  but  it  is  highly  improbable 
that,  in  view  of  the  number  of  trading  undertaking*  the  Council 
has  now  on  its  hands,  Parliament  would  sanction  a  London 


County  Council  tube  railway.  We  trust,  therefore,  that  the 
London  County  Council  will  rather  try  and  assist  Parliament  in 
its  deliberations  as  to  the  relative  merits  of  the  various  schemes 
submitted  to  it,  instead  of  opposing  company  undertakings  indis- 
criminately, as  some  of  its  members  advocate."  The  same  journal 
considers  it  a  significant  fact  that  the  House  of  Commons  cheered 
when  Mr.  Ashton  said:  "Why  should  London  wait  simply  be- 
cause the  County  Council,  some  few  years  hence,  might  be 
enabled  by  a  different  House  of  Commons,  under  different  cir- 
cumstances, to  make  tube  railways?" 

Another  plan  that  has  been  exploited  during  the  last  week  pro- 
vides for  five  large  railways  having  terminals  in  London,  the  Great 
Western,  the  Great  Eastern,  the  London  tc  Southwestern,  the 
l-ondon.  Brighton  &  South  Coast,  and  the  London  &  Southeastern, 
jointly  constructing  an  underground  line  to  link  their  respective 
terminals  by  a  circular  route,  which  might  be  intersected  by  cross 
underground  lines  and  connected  with  others  radiating  to  the 
suburbs. 

The  plans  involve  large  expenditure,  but  if  they  should  mature 
they  will  have  a  most  important  influence  on  the  existing  projects. 
Meanwhile  the  Central  Luidon  Railway,  the  owner  of  the  existing 
underground  line,  has  decided  to  apply  again  to  Parliament  for 
permission  to  extend  the  system  in  the  direction  of  the  proposed 
scheme  of  toot,  which  Parliament  rejected  It  is  understood  that 
an  announcement  is  impending  in  Parliament  foreshadowing  an 
arrangement  by  which  the  London  County  Council  will  get  import- 
am  powcr%  in  locating  the  underground  lines. 

Prime  Minister  Balfour  announced  in  the  House  of  Commons 
Nov.  11  that  the  government  was  considering  the  appointment  of 
a  commission  which  shall  be  empowered  to  hold  a  complete  in- 
quiry into  the  subject  of  underground  railways.  The  appointment 
of  such  a  commission,  according  to  the  view  of  the  solicitor  of 
Messrs,  Speyer  and  Yerkes  and  chairman  of  the  District  Railway, 
will  involve  the  hanging  up  of  Mr.  Morgan's  and  other  schemes 
yet  unsanctioned  for  two  or  three  years,  as  a  commission  is  not 
likely  to  report  in  less  than  that  time.  Meanwhile  the  Yerkes  and 
Speyer  schemes  will  go  ahead.  The  matter  was  also  discussed  at 
a  meeting  of  the  London  County  Council.  John  Burns  declared 
that  the  tube  system  was  already  obsolete,  and  that  the  solution 
of  traffic  congestion  lay  in  electric  surface  lines  connected  with 
congested  points  by  shallow  underground  tracks.  It  is  declared 
that  the  present  indications  point  to  the  eventual  establishment 
of  central  control  of  all  the  lines,  which  will  have  an  important 
influence  in  the  pending  schemes. 



important  ouDuroan  oysiem  ior  or.  i_x)uts 

James  I).  Houseman,  general  manager  of  the  St.  Louis,  St. 
Charles  &  Western  Railway  Company,  has  obtained  a  franchise  in 
Clayton  to  build  cross-country  railroads  and  to  consolidate  them 
with  the  other  electric  railway  lines  in  St.  Louis  County.  The 
roads  included  in  the  proposed  consolidation  are  the  Suburban 
Florissant  line,  17  miles  long;  the  St.  Louis,  St.  Charles  &  Western. 
17  miles;  the  Midland.  14  miles;  the  Clayton  division  of  the  St. 
Louis  Transit  Company.  8  miles,  and  the  new  cross-county  rail- 
roads, which  arc  to  be  about  14  miles  long.  The  Webster,  Kirk- 
wixid  and  Meramec  Highlands  divisions  of  the  St.  Louis  &  Subur- 
ban Railway  arc  not  included  in  this  estimate,  although  these  lines 
may  be  taken  in  later.  The  St.  Louis  County  Railway  Company, 
which  has  a  franchise  to  build  a  railroad  along  the  Olive  Street 
road  from  the  city  limits  to  Creve  Coeur  Lake,  and  the  St  Louis, 
Kirkwood  &  Manchester  Railway  Company,  which  has  a  franchise 
to  build  a  road  from  Forest  Park  to  Kirkwood  and  Manchester, 
along  the  Manchester  road,  will  also  be  asked  to  join  the  con- 
solidation. 

J.  D.  Houseman,  who  is  promoting  the  consolidation,  states 
that  he  is  representing  only  himself  in  the  deal.  He  said  recently 
that  he  was  not  authorized  to  speak  for  the  Suburban  and  Transit 
management,  but  felt  justified  in  thinking  that  his  proposition 
would  receive  favorable  consideration. 

Mr.  Houseman  promised  the  judges  of  the  County  Court  that 
he  would  organize  a  company  immediately  to  accept  the  fran- 
chise, and  would  give  the  county  1  per  cent  of  its  gross  earnings 
for  ten  years.  The  other  roads  will  not  be  purchased  outright 
but  will  be  leased,  and  the  directory  of  the  new  company  made  up 
of  representatives  of  each  company. 

The  cross-country  roads  will  be  used  as  feeders.  The  first  to 
be  built  will  be  to  Ferguson,  from  the  junction  of  the  Lucas  & 
Hunt  and  Natural  Bridge  roads.  The  St.  Louis  County  Railway 
tracks  now  run  to  that  point  from  Wellston.  These  tracks  have 
already  been  leased  by  the  St.  Louis,  St.  Charles  &  Western,  and 
the  new  branch  will  really  be  an  extension.  The  route  will  be 
over  a  private  right  of  way.   The  next  line  will  be  a  branch  from 
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the  main  line  of  the  St.  Louis,  St.  Charles  &  Western  Railway  to 
Kinloch  Park.  The  branch  will  begin  near  the  Marvin  Camp 
Grounds,  011  the  St.  Chattel  rock  road.  It  will  be  built  to  intersect 
the  Suburban  Florissant  line  at  Kinloch.  Another  branch  will  be 
built  south  irom  the  Marvin  Camp  Grounds  to  intersect  the  Mid- 
land trucks  mar  the  Woodson  road  This  line  will  be  extended 
to  connect  with  the  proposed  tracks  on  the  Olive  Street  road. 
Another  branch  will  be  built  to  run  to  Clayton.  If  the  Suburban- 
Ktrkwood  lines  cannot  be  secured  and  the  Transit-Clayton 
division  can,  the  tracks  of  the  latter  will  be  extended  from  the 
present  terminus  at  the  Log  Cabin  Club  on  the  Clayton  road  to 
Kirkwood.  Tins  would  enable  one  line  to  go  from  Kirkwood  to 
Florissant,  or  vice  versa,  through  the  county  «at  in  an  almost 
direct  line,  and  would  obviate  the  necessity  oi  going  first  to  St, 
Louis  The  Ferguson  Avenue  division  of  the  Transit  Company  in 
St.  Louis  County  will  complete  the  chain.  The  route  run>  from 
the  Midland  tracks  west  of  Dclmar  Garden  to  the  St.  Vincent's 
Asylum  for  the  Insane.  This  has  always  been  known  as  a  jerk- 
water branch,  but  it  will  I*  valuable  lo  the  new  company,  as  it  will 
give  it  a  line  to  the  World  s  Fair  grounds. 

»♦»  

The  Massachusetts  Railroad  Commissioners'  Hearing  of 
the  Southboro  Petition 

The  efficacy  oi  the  informal  method  of  the  Railroad  Cornmis- 
sioners  of  Massachusetts  of  getting  at  the  points  in  a  given  case 
were  shown  once  or  twice  in  the  important  hearing  occasioned 
by  opposition  from  Southboro  to  locations  for  the  Boston  &  Wor- 
cester Street  Kailway.  which  is  to  extend  from  Worcester  lo 
Boston.  The  company  was  beiorc  the  board  for  approval  of  a 
location  through  Southboro.  largely  over  its  private  right  of  way. 
but  involving  three  crossings  of  town  highways.  Tin-  company 
wants  to  cross  overhead;  the  Selectmen  (who  imposed  such  con- 
ditions on  a  location  previously  granted  by  themselves  that  the 
railway  company  would  not  accept  it)  thought  the  railway  should 
cross  underneath,  although  the  overhead  crossing  involved  grades 
of  about  j|i  per  cent,  and  the  underneath  crossing  grades  of 
about  b  per  cent.  William  A.  Butler,  ior  the  railway,  had  put  on 
several  witnesses  by  whom  he  wished  to  show  that  the  sentiment 
of  Southboro  people  was  against  an  underneath  crossing  When 
he  asked  them  what  they  considered  the  town  sentiment  to  be, 
the  board  was  about  10  let  the  questions  go  on,  when  C,  F.  Choatc, 
Jr.,  for  the  Selectmen,  objected  strenuously,  on  the  ground  that 
the  replies  would  be  merely  hearsay  evidence.  Chairman  Jack- 
son, of  the  board,  then  said  that  although  such  evidence  would 
hardly  pass  under  a  strict  procedure,  the  board  had  been  accus- 
tomed to  allow  it,  with  the  understanding  that  its  members  would 
place  no  more  than  the  proper  value  on  it.  '  But,"  said  he,  "the 
board  has  never  been  accustomed  to  allow  this  kind  of  evidence 
against  an  objection  that  was  pushed."  He  went  on  to  say  that 
hearings  would  be  interminable  if  testimony  should  be  taken  as 
strictly  in  accordance  with  the  rules  of  legal  procedure  as  in  the 
regular  courts.  Mr.  Choatc  did  not  push  his  objection  at  first, 
but  for  the  later  witnesses  he  again  objected,  urging  that  each  side 
should  bring  in  representative  men  to  testify,  if  it  was  desired  to 
show  what  the  public  sentiment  was.  The  point  was  not  regarded 
as  of  enough  importance  to  go  into  very  exhaustively,  and  the 
line  of  testimony  was  dropped. 

Another  instance  showing  how  time  is  saved  by  the  informal 
method  was  near  the  opening,  when  the  railway  company's  lawyer 
was  trying  to  bring  out  at  length  the  difference  in  form  and  ex- 
pense and  safely  lo  Die  public  of  the  crossings  proposed  by  the 
opposing  parties.  It  would  have  been  a  long  matter  if  allowed 
to  continue  to  the  end:  but  before  it  had  proceeded  far  Chairman 
Jackson  cut  it  short  by  announcing  that  the  question  was  so 
largely  one  of  an  engineering  nature  that  the  iMiard  would  feel 
it  necessary  to  have  its  own  expert.  Mr.  Turner,  look  into  ihe 
matter  and  make  an  independent  report,  aiter  which  the  board 
would  no  out  and  take  a  view  of  the  crossings  and  hear  any  sug- 
gestions which  either  party  might  care  to  make,  on  the  ground. 
The  effect  of  this  stalcment  thus  early  is  lo  he  judged  by  the  way 
in  which  it  was  received  by  the  opposing  lawyers.  Mr.  Butler 
said:  "I  think  the  statement  of  the  chairman  may  shorten  this 
hearing  lo  a  material  extent,  and  am  very  glad  to  hear  that  the 
board  is  to  look  over  the  gmtind  for  itself." 

Mr.  Choate.  for  the  Selectmen,  said:  "I  shall  be  very  glad  to 
have  the  board  take  the  action  suggested  " 

Although  Southboro  is  opposing  the  Boston  te  Worcester 
Street  Railway  in  a  measure  because  the  line  runs  north  of  the 
viHages.  whicli  are  the  town  centers  of  population,  the  only 
qflfStfon  actually  up  is  as  to  the  safest  and  best  way  of  crossing 
the  three  highways  mentioned,  the  so-called  Parkerville.  Corda- 
ville  and  Center  Roads    Thry  come  under  the  law  requiring  the 


Railroad  Commission  to  approve  locations  of  street  railways  as  to 
their  safety  lor  operation.  The  railway  asks  the  board  to  grant  it 
the  entire  location  in  Southboro  under  the  So-called  "missing  link 
law,"  allowing  the  board  to  grant  to  a  railway  which  has  secured 
locations  on  each  side  of  a  town  where  a  location  is  refused,  a 
location  in  that  town  over  the  heads  of  the  local  authorities. 

An  interesting  point  in  the  hearing  last  week  was  the  statement 
by  one  of  the  railway  company's  agents  that  the  company  had 
discussed  the  double-tracking  of  the  line  eventually,  and  the 
transportation  of  milk,  iruit  and  farm  products  to  the  large  cities 
at  its  termini  as  a  part  of  its  business  The  agent  >aid  that  the 
company  had  planned  to  carry  no  heavy  freight,  but  that  it  ex- 
pected to  carry  parcels  and  packages  of  light  merchandise  and 
express  matter  if  there  was  a  demand  for  it. 



Official  Report  on  Connecticut  Roads 

An  electrical  engineering  expert,  who  made  an  inspection  of  the 
electric  railways  in  Connecticut  in  company  with  the  Railroad 
Commissioner,  by  whom  lie  was  employed,  has  made  his  report  lo 
the  commission.  He  says,  in  part : 

"The  railways  as  a  whole  arc  in  an  efficient  condition  for  public 
service  as  at  Ihe  time  of  last  inspection,  and  show  a  continued 
tendency  toward  improvement,  by  the  use  of  more  substantial  ma- 
terials in  constructions  and  renewals. 

"The  extension  into  inleriirban  territory  of  railways  constructed 
originally  as  a  local  enterprise  ami  operated  as  single  track  with 
turnouts,  with  heavy  car*  run  at  high  speed*,  has  produced  a  con- 
dition which  must  soon,  if  it  docs  not  now,  require  these  lines  to 
be  operated  by  a  simple,  efficient  and  visible  signal,  located  at  each 
turnout,  and  not  liable  to  be  easily  deranged. 

"I  have  observed  also  during  the  inspection,  that  with  one  ex- 
ception, the  railways  have  a  very  crude  method  of  notifying  their 
motormcn  and  conductors  of  the  running  of  two  or  more  cars  on 
the  same  lime.  This  information  should  be  conveyed  lo  the  motor- 
men  and  conductors,  waiting  on  turnouts,  by  a  conspicuous  signal 
carried  by  each  car.  except  the  rear  one,  the  rear  car  not  carrying 
a  signal  would  indicate  that  it  was  the  last  car  running  on  the 
Mime  tune." 



Ground  Broken  for  Brooklyn  Tunnel 

Ground  was  broken  Nov.  8  ior  the  extension  of  the  rapid  transit 
tunnel  system  from  the  City  Hall  in  Manhattan  to  Flatbush 
Avenue  in  Brooklyn.  The  ceremony  marked  the  beginning  of 
actual  work,  and  by  the  time  night  fell  considerable  excavating 
had  been  accomplished  In  front  of  the  Chescbrough  Building, 
17  State  Street,  the  first  opening  for  the  new  tunnel  was  made  by 
Calvin  W.  Hendrick,  engineer  of  sewers  for  the  Rapid  Transit 
Commission.  Immediately  afterward  Francis  D.  Fisher,  engineer 
for  the  Dcgon-McLcan  Construction  Company,  which  holds  the 
sub-contract  for  the  first  section  of  the  extension,  set  laborers  at 
work.  The  first  work  that  confronts  the  sub  contractors  will  be 
the  removal  and  reconstruction  of  several  trunk  sewers  under 
State  Street.  This  will  lake  three  months.  In  the  meantime  work 
will  be  continued  south  from  the  City  Hall,  and  preparations  will 
be  made  for  boring  under  the  Fast  River  and  ior  the  construction 
of  the  tunnel  from  the  Flatbush  Avenue  terminal  to  the  water 
front. 

 »**»  

Poor's  Manual  for  1902 

Poor's  Manual  of  Railroads  lor  1002  has  just  been  published, 
and.  as  usual,  gives  a  large  amount  of  ve  y  interesting  data  in 
regard  to  railway  enterprises.  An  important  feature  of  this 
manual  is  the  tabulation  oi  statistics  oi  various  years,  which,  in 
most  cases,  arc  carried  back  to  1880.  and  in  some  instances  still 
farther.  An  analysis  of  the  passenger  earnings  for  the  entire 
country,  for  instance,  shows  a  minimum  in  average  receipt*  per 
passenger,  per  passenger  per  mile,  per  passenger  train  mrte.  and 
per  mile  of  road,  extending  from  181)4  to  1808.  and  an  increase 
in  all  items  since  that  date.  The  same  table  also  shows  the  sig- 
nificant fact  that  the  average  distance  travelled  per  passenger  has 
almost  constantly  increased  since  1805.  being  at  its  maximum,  in 
the  thirteen  years  under  consideration,  in  loot.  To  what  extent 
consolidations  have  affected  this  figure  it  is  impossible  lo  state, 
as  the  method  of  calculating  the  number  of  passengers  carried  i* 
not  given,  but  the  competition  of  electric  roads  must  also  have 
exercised  an  influence  on  increasing  this  average  The  grand 
average  earnings  per  mile  of  road  for  hjoi  are  given  as  $8,270 
gross  and  $2,668  net.  the  average  interest  paid  on  bonded  debt  as 
4.24  per  cent,  and  average  dividend  on  total  share  capital  2  62  per 
cent. 
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Cincinnati  Suburban  Lines  Consolidated 

Following  closely  the  announcement  that  a  traffic  agreement  had 
Urn  entered  into  between  the  Cincinnati  Traction  Company— the 
Widcncr-Eikins  syndicate— and  the  Pomeroy  Mandelbaum  syndi- 
cate comes  the  aniiouni-eiuent  of  the  consolidation  of  the  lnterurban 
Rapid  Railway.  Suburban  Railway,  the  Cincinnati  &  KaMern  Rail- 
way, all  of  which  arc  building  suburban  lines  to  extend  from  Cin- 
cinnati, and  the  tntrrurhaii  Terminal  Company,  now  build- 
ing a  terminal  station  at  Cincinnati  to  provide  the  three 
roads  with  ample  terminal  facilities  within  the  city.  The 
consolidation  was  effected  at  a  meeting  of  the  stock- 
holders of  the  several  companies,  held  Nov.  J.  The 
consolidated  company,  known  as  the  lnterurban  Railway 
\  Terminal  Company,  is  capitalized  at  $2,500,000.  There  is  on  this 
In  sis  a  reserve  in  stuck  oi  about  $700,000.  which  is  to  be  taken  up 
by  shareholders,  as  the  money  is  needed  to  complete  the  various 
roads  and  the  intcrtirlian  depot-  Tinas  fur  each  share  of  stock  issued 
to  the  shareholders  represents  its  face  value  expended  in  building 
the  properties.  It  is  found  that  the  Cincinnati  &  Eastern  will  cost 
fully  $150,000  more  than  was  at  first  anticipated.  The  reason  of 
this  is  that  a  double  track  has  been  laid  to  Coney  Island  and  the 
rolling  stock  incrrasr  from  six  to  eighteen  cars. 

The  agreement  of  consolidation  provides  for  a  $2,500,000  bond 
is,ue  of  1500  $t,ooo  denomination  and  2000  of  $500  denomination. 
Bonds  to  the  value  of  outstanding  Ix.-ids.  with  additional  bonds 
covering  accrued  interest,  are  to  be  issued  to  bondholders  in  the 
companies..  Bonds  in  the  sum  of  $205,200  are  set  aside  to  acquire 
terminal  facilities  in  Cincinnati,  and  $150,000  in  bonds  are  to  cover 
nil  expenses  of  the  consolidation,  including  counsel  fees.  The  sum 
of  $250,000  in  bonds  is  to  be  reserved  l»  the  treasury  of  the  new 
lompany.  to  be  used  for  extensions  and  improvements.  Additional 
IkmhIs  are  authorized  to  pay  for  construction  work. 

For  every  share  of  stock  held  by  the  stuckbolders  in  the  various 
intcrurhan  companies  they  arc  to  receive  an  equal  amount  of  the 
new  convilidatcd  shares.  The  capitalization  of  the  old  companies 
was:  Rapid  Railway.  $"Oo.otx>;  Suburlvan,  $f-MO.ooo:  Cincinnati  & 
I!. isicrn,  $500,000 :  Terminal  Company,  $150,000.  making  a  total  of 
y  1  ,i>5n,ono.  There  has  Isrcn  thus  far  expended  on  the  new  Sycamore 
lnterurban  dcp.it  $55,000.  This  amount  was  taken  tip  by  the  stock- 
borders,  who  are  more  or  less  interested  in  all  the  properties  affected 
by  the  deal 

The  combined  mileage  of  these  intcrurhan  lines  is  </»  miles,  being 
as  follows:  Cincinnati  &  Eastern,  which  will  be  in  operation  in  a 
few  days,  jit  miles,  between  Cincinnati  and  New  Richmond,  Ohio: 
Suburban,  which  will  not  be  ready  until  next  February,  to  Bethel 
and  Batavia.  32  miles;  Rapid  Transit,  about  completed  to  Mason,  a 
distance  of  22  miles,  and  will  be  completed  through  to  Lebanon  by 
next  March,  a  distance  of  ifi  miles  ft.  .:ti  tins  city.  The  terminal 
depot  is  expected  to  lie  ready  by  Jan,  I. 

The  officers  of  the  Intcrurhan  Railway  &  Terminal  Company  arc: 
(I  R.  Srriighaiti,  president:  L<C  H  Brooks,  first  vice  president  : 
Ellis  (i  Kinkead,  secretary.  *  ice-president  and  general  counsel: 
John  M  Kennedy,  treasurer;  William  F-.  Hutton.  secretary.  The 
above  also,  together  with  the  following:  Charles  H  Davis,  Guy 
W  Mallon  and  (icorgc*!!  Worthington.  compose  the  board  of 
directors. 

 »♦*  

Heavy  Damages  Claimed"  from  Yonkerj  Railway 


Fight  actions  lor  damages,  aggregating  $1*1.000.  have  been  com- 
menced against  the  Vonkers  R.iilro.id  Company,  in  behalf  of  per 
sons  who  claim  to  have  b<  1 11  IfrioUgly  injured  in  the  accident 
caused  by  the  collision  between  a  trolley  car  and  automobile  at 
Yonkers,  Oct.  S&  Papers  in  seven  more  suits  are  being  prepared, 
it  i«  said,  and  the  total  amount  oi  damages  claimed  in  the  fifteen 
actions  will  aggregate  ft.sO.uoo  The  chauffeur  in  charge  of  the 
automobile  has  already  been  convicted  d  reckless  driving,  and  has 
been  sentenced  to  »ix  months'  imprisonment  The  responsibility 
lor  the  disaster  was  fixed  at  the  time  of  this  conviction,  but  an 
appeal  has  been  taken,  and  the  present  movement  against  the 
railway  company,  it  is  believed,  is  for  the  purpose  of  slutting  the 
blame  upon  the  corporation.  The  claim  is  made  that  the  cars  were 
operated  at  a  dangerous  rate  of  speed,  and  that  the  track  wa< 
defective  at  the  point  where  the  accident  occurred 

♦♦♦ 

It  is  announced  thai  settlement  lias  been  made,  out  of  court, 
of  the  suit  brought  against  the  Union  and  Consolidated  Traction 
Companies  by  Sutro  Brothers,  bankers,  of  New  York,  to  «et  aside 
the  mortgage  covering  an  issue  of  $11,750,000  in  bonds  by  the 
Union  Traction  Company  for  securing  possession  of  the  Con 
solidated  Traction  Company  The  tetnis  oi  the  settlement  are 
not  made  public. 
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Large  Brass  and  Motor  Bearing  Works 

The  Brady  Brass  Company.  of  Jersey  City,  has  been  known  for 
a  long  time  in  the  steam  railroad  field,  where  the  company  has 
achieved  a  high  reputation  as  a  manufacturer  of  journal  bearings, 
and  in  fact  bearings  for  machinery  of  every  description,  Some 
time  ago  the  company  decided,  in  view  of  the  extensive  develop- 
ment of  electric  railway  work,  to  establish  an  electrical  department 
for  the  manufacture  or  armature  bearings,  axle  bearings  and  trol- 
ley wheels  The  success  achieved  by  the  company  in  this  depart- 
ment has  been  so  great  that  it  is  thought  some  particulars  of  the 
works  would  be  of  interest 

They  are  located  on  Tenth  Street,  in  Jersey  City  The  ground 
floor  oi  the  buildu.g  is  devoted  to  the  moulding  and  casting  of 
the  metal  and  the  cleaning  ami  finishing  department,  while  the 
second  floor  is  given  up  to  the  offices  of  the  company,  storage 
rooms,  laboratory  and  an  auxiliary  machine  shop.  The  works  arc 
laid  out  so  that  the  progress  of  the  metal  through  the  shops  in  the 
process  of  manufacture  from  the  raw  material  to  the  finished 
bearing  is  continuous.  Passing  in  by  the  main  entrance,  the 
visitor  first  sees  the  large  storage  rooms  devoted  to  the  copper, 
tin.  zinc,  aluminum  and  other  materials  used  in  the  works  Di- 
rectly to  the  left  are  three  furnaces,  two  for  Babbitt  metal,  with 
a  capacity  of  10.000  lbs,  a  day.  and  one  for  battery  lines,  with  a 
capacity  of  Koo  zincs  a  day.  The  engine  and  boiler  room  occupy 
the  center  of  the  works.  Directly  adjoining  them  are  twelve  brass 
furnaces,  having  a  total  capacity  of  20.000  lbs.  a  day.  All  of  these 
lurnaces,  it  should  be  stated,  were  especially  constructed  for  the 
works  under  the  personal  supervision  of  President  Daniel  M 
Brady,  who  has  had  many  years  experience  in  this  class  of  work, 
and  who  is  generally  admitted  to  be  one  of  the  leading  experts  in 
brass  and  bronze  business  in  the  country  A  pneumatic  hoist 
rarrirs  the  molten  metal  from  the  furnaces  to  the  casting  room, 
where  the  metal  is  cast  into  the  different  shapes  required.  Ad- 
joining the  easting  room,  which  is  also  equipped  with  the  pneu 
matic  hoist,  are  the  machine  tools  for  finishing  the  bearings,  the 
chipping  hammers  for  cutting  the  oil  grooves,  etc.  This  portion 
of  the  plant  is  especial])!  complete,  as  perfect  work  in  this  depart- 
ment is  recognized  as  a  necessity  for  obtaining  good  results  in 
service.  The  boring  machines  used  are  capahle  of  boring  journal 
bearing!  (or  2'  j  in,  to  a  5'  >-in.  journal. 

The  Brady  Brass  Company  was  the  originator  of  the  well- 
known  "Cyprus  bronze"  for  railway  journal  bearings.  This 
material  is  a  scientifically  prepared  alloy  of  copper,  tin  and  lead, 
treated  by  a  special  process  while  in  the  furnace,  which  renders  it 
perfectly  fluid  in  the  molten  state,  and  gives  it  a  remarkably  fine- 
grained fracture.  This  material  has  a  number  of  features  which 
especially  adapt  it  for  the  manufacture  of  bearings,  such  as  a 
strength  in  compression  equal  to  50.000  lbs.  per  square  inch  under 
a  compression  of  to  per  cent:  a  coefficient  of  friction  of  0.5.  as 
compared  with  some  of  the  best  bearing  metals  taken  as  l  oo,  and 
no  tendency  10  crystallize.  It  is  not  claimed  that  Cyprus  bronze 
is  a  telf-lubricating  metal  or  that  it  is  frictionless.  but  that  it  re- 
quires less  oil  than  ordinary  bronzes  and  that  it  practically  elimi- 
nate* the  question  of  hot  boxes.  This  metal  has  been  used  on 
railroads  for  truck  journal  bearings  for  many  years,  and  according 
to  Mr.  Brady  is  HOW  being  employed  on  20.000  street  railway  cars 
throughout  the  world. 

Cyprus  bronze  has  also  been  found  extremely  valuable  for  trolley 
wheels,  and  a  recent  visit  to  the  works  showed  a  large  number  of 
these  wheels  ready  for  shipment  to  many  parts  of  the  country. 
The  standard  wheel  has  a  diameter  of  4  ins  .  and  a  weight  of 
2' lbs 

For  armature  hearings  the  company  recommends  cast-iron  shell 
babbitted  bearings  and  solid  bronze  for  main  motor  axle  bear 
ings.  according  to  the  preferences  of  the  consumers  The  iormer 
bearings  are  made  of  a  fine  quality  of  grey  iron,  lined  with  the 
genuine  babbitt  metal,  and  in  all  sizes  to  fit  the  different  types  of 
standard  electric  motors  on  the  market.  The  bronze  used  for  the 
main  motor  axle  bearings  is  01  a  special  composition,  which  the 
company  has  found,  after  many  years'  trials,  to  be  well  adapted  for 
this  particular  purpose,  and  these  also  are  finished  in  all  sizes. 

It  will  Ik-  impossible  in  ibis  article  to  take  up  all  the  different 
branches  of  the  work  .if  tins  company,  which  include  the  manu- 
facture of  other  types  of  bronze,  such  as  phosphor  and  manganese 
bronze,  brass,  babbitt  metals,  solder,  battery  zincs,  etc.  A  refer 
ence  will  be  made,  however,  to  the  shipping  facilities  oi  the  com- 
pany, which  could  hardly  be  excelled  Situated  as  it  is  in  Jersey 
City,  it  is  at  the  terminus  of  all  of  the  trunk  lines  which  enter  that 
city,  and  in  this  way  material  can  be  forwarded  easily  to  every  part 
of  the  world. 

 «stP-»  

The  postal  officials  of  Washington  are  considering  a  plan  to 
equip  all  of  the  cars  of  the  Washington  Traction  &  Electric  Com- 
pany with  letter-boxes. 
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Tin-  annual  meeting  of  the  stockholders  of  the  Manhattan 
Elcsatcd  Railway  Company,  of  New  York,  was  held  on  Wednes- 
day. Nov.  is.  In  the  absence  of  President  Gould.  Vice  President 
Skitt  read  the  following  report: 

"The  statement  of  operations  tor  past  year,  showing  an  in- 
crease of  over  29,000,000  in  the  number  of  passengers  carried  and 
a  decrease  in  the  operating  ratio,  is  an  encouraging  indication  that 
the  results  which  were  predicted  when  the  stockholders  decided 
to  equip  the  system  with  electricity  will  be  more  than  realized, 
particularly  as  only  one-half  of  the  line  had  been  under  full  opera- 
tion since  Sept-  15  last,  and  that  the  high  cost  of  fuel  has 
materially  increased  expenses. 

"Since  the  last  annual  meeting  substantial  progress  has  been 
made  with  the  new  equipment.  The  Second  Avenue  and  Third 
Avenue  lines  have  been  completed,  with  608  cars  in  operation. 
The  Sixth  Avenue  and  Eighth  Avenue  lines,  on  which  eights- 
cars  arc  now  running,  should  be  finished  not  later  than  April  t. 
1003. 

"The  electric  apparatus,  method  of  generating  and  transmitting 
power,  and  the  equipment  of  cars,  has  proved  highly  satisfactory, 
having  met  our  expectations  and  generally  exceeding  them. 


Among  Other  improvements  the  new  extensions  and 
in  flronx  Park,  the  stations  and  elevators  at  110th  Street,  new 
yards  and  shop  facilities  are  being  pushed  as  fast  as  material  can 
be  secured,  and  another  year  should  see  their  completion." 
The  directors  were  re-elected. 

The  report  for  the  year  ended  Sept  30.  which  was  presented  at 
the  meeting,  shows: 


Operating  eXpCUKt. 


Receipts  from  other  sources. 


Net 


Surplus 


Total  surplus  

Operating  per  cent  (exclusive  all  tax).. 
<  Operating  per  cent  (inclusive  all  tax).. 

Passengers  carried  




1002 

1901 

$1 1.067.746 

.  S1j.620.564 

5.545-395 

5.328.649 

$5,5-"-.<Si 

$4,291,915 

515.800 

835308 

$6.0.18.151 

$5.127223 

2.712.089 

2.683.132 

$3,326,062 

$2,444.09" 

1.020.000 

■•920.000 

$1,406,062 

524.O01 

4.966.356 

4.442.Z05 

$6,372,418 

$4,066,356 

50.10 

55-38 

6446 

223.427.283 

194,152.316 

of  the  Late  Prof.  S.  H.  Short 


The  funeral  of  the  late  Professor  Short  was  held  in  New  York, 
on  Nov,  11.  Services  were  conducted  in  the  afternoon  at  the 
(  liurch  of  the  Messiah  by  the  Rev  Minot  J.  Savage,  the  pastor, 
after  which  the  remains  were  taken  to  Woodlawn  Cemetery,  and 
deposited  in  the  receiving  vault.  The  pall-bearers  were  Judge 
William  B.  Saunders  and  Howard  H,  Burgess,  of  Cleveland: 
Benjamin  Graham.  II.  McL.  Harding.  Ralph  W  Pope.  T.  C. 
Martin  and  James  H.  McGraw,  of  New  York. 


Special  Franchise  Tax  Arguments 

The  Appellate  Division  of  the  Supreme  Court  has  decided  to 
hear  arguments,  on  Dec.  2.  in  the  special  franchise  tax  litigation 
growing  out  of  the  appeals  by  New  York  city  corporations  from 
the  decision  of  Referee  Robert  Earl  declaring  the  law  to  be  work- 
able and  enforceable.  The  arguments  will  take  two  or  three 
days,  it  is  believed,  and  a  decision  is  not  expected  inside  of  sev- 
eral months. 


The  United  Railways  ,t  Electric  Company,  of  Baltimore,  is 
putting  into  service  sonic  of  the  new  double-truck  winter  cars. 
One  hundred  and  ten  were  ordered  They  are  of  about  the  same 
size  as  the  large  cars  used  on  M>me  of  the  lines  during  the  summer. 
The  seats,  however,  are  longitudinal.  The  ventilators  are  similar 
to  those  used  on  steam  railroad  coaches  and  arranged  so  as  to 
prevent  draft.  The  cars  have  electric  bells,  with  a  button  in  each 
post,  by  which  passengers  can  give  a  signal  to  stop. 


Nearly  1,500,000  more  fares  were  collected  by  the  St.  Louis 
Transit  Company  in  October.  1902.  than  in  OctoDcr,  1901,  show- 
ing the  city's  increased  activity.  The  T  ansit  Company's  monthly 
report  puts  the  total  earnings  of  October,  1902,  at  $604,403.  as 
against  $551,510  for  October.  1901,  a  gain  of  $71,893 

Manchester's  municipal  electric  cars,  as  well  as  those  of  Liver- 
pool, are  also  likely  to  enter  into  competition  with  general  good* 
carriers,  and  plans  are  at  present  under  consideration  for  running 
express  cars  on  the  railway*  during  the  night  to  the  towns  with 
which  the  Manchester  and  Liverpool  «y*tems  are  respectively 
linked. 

Recognition  for  faithful  servires  in  the  form  of  pecuniary  re- 
ward is  promised  the  employees  of  the  New  London  Street  Rail- 
way Company,  which  has  already  distributed  among  its  employees 
a  share  of  the  profits  on  last  year's  business  A  gift  of  $10  is  made 
to  each  old  employee,  and  of  $5  to  each  new  one.  The  policy  of 
the  company  is  highly  appreciated  by  the  employees,  and  it  is 
expected  to  promote  cordial  relations  and  secure  higher  efficiency 
throughout  the  \\stcm. 

It  is  said  that  as  a  result  of  the  controversy  between  Yerkcs  and 
Morgan  for  control  of  the  underground  roads  of  London  the  gov- 
ernment will  now  appoint  an  expert  commission  to  look  into  the 
matter,  which  will  be  treated  as  a  whole  by  adopting  a  general 
scheme  to  which  whoever  undertakes  the  enterprise  will  be  bound 
down  by  Parliament.  Mr.  Yerkes,  if  the  published  interviews 
with  him  are  to  be  believed,  welcomes  the  establishing  of  some 
public  body  to  control  the  general  "tube"  system,  but  objects  to 
intrusting  that  duty  to  the  London  Comity  Council. 

An  unusual  traffic  arrangement  has  been  perfected  between  the 
1'ric  Railway  (steam)  and  the  Dayton,  Springfield  &  L'rbana 
Railway  (electric).  The  main  line  of  the  Erie  passes  through 
Durbin,  several  miles  from  Springfield,  Ohio.  The  steam  road  is 
planning  to  build  a  spur  line  into  the  city,  but  until  it  is  completed 
the  steam  company  will  operate  a  special  car  into  the  city  over  the 
electric  railway.  A  new  car  is  being  huilt  for  the  purpose.  It 
will  be  a  regular  steam  passenger  coach,  so  far  as  size  and  ac- 
commodations are  concerned,  but  it  will  be  equipped  as  an  electric 
car.    It  will  connect  with  all  Erie  trains. 

The  di-cussion  of  the  3-cent  fare  proposition  at  Cleveland  has 
called  forth  an  expression  of  opinion  by  W.  D.  Mahon.  president 
of  the  Amalgamated  Association  of  Street  Railway  Employees  of 
America,  which  may  have  some  interest  for  other  communities 
when  the  same  topic  is  under  consideration.  President  Mahon 
spoke  on  the  attitude  of  his  organization,  saying:  "Three-cent 
iarc  is  a  political  question.  We  oppose  it  as  a  business  policy. 
Wc  don't  want  3-ccnt  fare.  Figures  from  New  York  State  show 
that  that  State  carries  more  passengers  ^han  any  other  State  in 
the  Union,  and  it  also  shows  that  the  average  cost  of  carrying 
passengers  is  over  3' -'■  cents  a  passenger.  We  want  wages  and 
conditions  that  we  would  not  get  if  we  had  3-cent  fare." 

In  the  Stkhkt  RAILWAY  Jol  rxsl  for  March  22.  1902.  attention 
was  called  to  the  relatively  large  amount  of  new  construction 
work  planned  in  Maine  by  new  companies  and  companies  then 
1 'Iterating  lines,  and  such  information  as  was  at  hand  at  that  time 
was  given  concerning  these  new  projects.  According  to  the 
official  returns  of  the  Railroad  Commissioners  of  the  State,  just 
made  public,  plans  are  now  under  way  for  the  construction  01"  over 
200  miles  of  new  line  during  1903,  the  most  important  system 
planned  being  those  to  connect  Augusta  and  Rockland,  Augusta 
and  Waters  ille.  and  York.  Oxford  and  Cumherl3nd  Counties 
Figures  have  been  compiled  relative  to  the  business  of  the 
eighteen  electric  railways  now  in  operation  in  the  State.  In  the 
last  five  years  the  mileage  has  increased  irom  143  to  347.  The 
reports  of  all  the  roads  show  that  a  total  of  25.480.OOO  passengers 
were  carried  during  the  year  ending  June  30.  1002.  The  gross 
earnings  for  that  time  were  $1,449,043.  an  increase  of  $678,000  in 
five  years.  The  net  earnings  were  $413,849.  or  about  4  per  cent  on 
the  cost  of  construction. 

The  extreme  to  which  labor  leaders  carry  their  high-handed 
practices  is  shown  in  the  causeless  and  senseless  attack  by  the 
presidents  of  trade  unions  and  labor  councils  of  New  Or- 
leans on  Mayor  Capdevielle  of  that  city,  who  by  his  fair- 
ness   of    action    and    fearlessness    of    purpose    has  i-roved 
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himself  to  be  a  man  of  exceptional  fitness  for  the  position  which 
he  occupies.  The  attack  on  the  Major  was  provoked  because  he 
refused  to  countenance  wild  and  foolish  schemes,  ratlins  from  the 
confiscating  of  the  property  of  the  New  Orleans  Railway  Com- 
pany to  using  $o.uoo.ooo  oi  the  water  and  sewerage  iunds  of  the 
city  to  purchase  the  property  of  the  company  as  a  means  of  settling 
the  strike.  As  the  New  Orleans  Picayune  fittingly  says:  "The 
Mayor  acted  the  part  of  a  public  bcnciactor.  and  for  this  has  the 
most  shameful  abuse  been  heaped  on  him.  This,  however,  is 
the  fate  of  all  benefactors  They  arc  sure  to  suffer  at  the  hand* 
of  those  they  seek  to  benefit  The  Divine  Master  of  all  of  them 
suffered  the  worst." 


An  interesting  question  was  settled  in  the  police  court  at  St. 
Louis  recently  when  an  irate  citi/en  was  charged  with  disorderly 
conduct  by  the  conductor  ot  a  street  car.  who  had  failed  to  stop 
his  car  for  a  passenger  who  wanted  to  alight  until  (he  latter  re- 
taliated by  ringing  up  cash  fares  The  passenger  who  was  desirous 
of  alighting  at  Cass  Avenue  and  Jefferson  Avenue,  according  to 
his  testimony  on  the  witness  stand,  pressed  the  button  to  notify 
the  conductor  to  stop  the  car  at  that  point,  but  although  the  con- 
ductor heard  the  bell  he  failed  to  have  the  car  -lopped.  Becoming 
angered  at  the  treatment  accorded  him  the  passenger  then  pulled 
the  register  of  the  car.  thinking,  he  claimed,  that  he  was  pulling 
the  bell  cord.  In  doing  so  lie  rang  up  several  fan  s,  which  so 
angered  the  conductor  that  he  summoned  the  police  officer,  who 
arrested  the  passenger.  The  police  justice,  in  dismissing  the  suit, 
said:  "I  think  you  were  justifiable  in  ringing  the  register  cord, 
or  any  other  citizen  would  have  been  under  the  circumstances. 
The  testimony  of  various  passengers  on  the  car  that  you  first 
pushed  the  button  for  the  conductor  to  slop,  and  that  your  request 
was  ignored  by  him,  causes  me  to  believe  that  you  were  in  the 
right  in  the  difficulty.  You  are  discharged." 


Proposed  Electric  R.«ii ! w jy  for  lVIcltxiKirnt 

The  Australian  government  is  considering  a  plan  proposed  by  the 
cngineer-in-chief  for  railways  in  Australia  for  the  construction  in 
Melbourne  of  a  system  of  electric  roads  to  take  the  place  of  the 
present  cable  and  horse  system.  The  existing  lines  consist  of  about 
44  miles  of  cable  and  4  miles  of  horse  railways,  and  have  been  in 
Operation  now  for  nearly  fifteen  years.  Under  the  scheme  pro 
posed  there  will  l>e  50  miles  nf  line  when  the  substitution  of  electric 
traction  is  completed,  and  extensions  of  the  system  will  lie  made 
from  time  to  time.  On  account  of  its  comparative  cheapness  it  is 
recommended  that  the  railway  department  adopt  the  overhead 
trolley  system.  The  cost,  including  all  equipments  and  substantial 
construction  of  track,  is  estimated  at  between  £7,000  for  the  light- 
tst  traffic  lines  to  €  12.000  for  the  more  heavy  and  important  lines 
per  mile  of  single  line,  In  preparing  his  scheme  of  electric  tram 
ways.  Mr.  Rennick,  the  engineer,  has  had  due  regard  to  the  effect 
they  would  have  on  the  suburban  lines  of  railways  in  Melbourne. 
;uid  his  conclusion  is  that  the  best  method  of  working  an  electric 
siil.urban  system  would  be  to  operate  them  in  conjunction  with  the 
siiluirlan  railways,  which,  to  keep  up  with  the  progress  of  the 
times,  must  lie  converted  from  steam  to  electric  traction  in  the 
near  future.  He.  therefore,  recommends  that  any  road  to  he  con 
structed  from  this  time  on  shall  be  dealt  with  as  part  of  a  general 
electric  suburban  railway  and  tramway  scheme. 


Brooklyn  Tunnel  Awards 


It  is  announced  that  the  Rapid  Transit  Construction  Company, 
successful  bidder  tor  the  Brooklyn  extension  of  the  city's  subway 
system,  has  awarded  sub-contracts  for  two  sections  of  the  ex- 
tension. 

The  first  section,  extending  down  Broadway,  Manhattan,  from 
Ann  Street  to  the  center  of  Bridge  Street,  will  be  built  by  the 
Pegnon -McLean  Contracting  Company,  of  New  York,  which  is 
the  holder  of  sub-contracts  for  three  sections  of  the  Manhattan- 
Bronx  subway. 

The  third  section  of  the  Brooklyn  extension  has  been  turned 
over  to  Cranford  X  McNamee.  Brooklyn  contractors.  The  limits 
of  the  section  are  a«  follows  From  a  point  near  OI:r-r-n  Sin,  I 
Brooklyn,  along  Joralemon  Street.  Fulton  Street  and  Flatbush 
Avenue  to  the  intersection  oi  Flatbush  Avenue  and  Atlantic 
Avenue,  At  the  last-named  crossing  is  to  he  the  terminal  of  the 
extension. 

These  two  awards  of  sub-contracts  leave  only  Section  3  of  the 
extension  to  be  given  out.  Thi«  is  the  river  section,  and  it  is  said 
that  bids  for  it  will  be  opened  and  the  award  made  next  week. 


New  York  to  Philadelphia  by  Trolley  Accomplished 

The  opening  of  the  Trenton  &  New  Brunswick  Railroad,  placed 
in  operation  Nov.  q.  makes  possible  a  trip  from  New  York  t» 
Philadelphia  by  trolley.  Bound  Brook  is  reached  from  New  York 
via  Newark.  Eliiabeth.  Plainfield  and  Dunellen,  and  thence  from 
Bound  Brook  to  New  Brunswick  via  the  Middlesex  Si  Somerset 
Traction  Company's  line,  to  Milltown,  to  Interstate  Fair  Grounds. 
Trenton,  via  Trenton  &  New  Brunswick  Railroad;  to  State  and 
Clinton  Streets.  Trenton,  to  Broad  and  Stanton  Streets,  via  Tren- 
ton Street  Railway:  Stanton  Street,  Trenton,  to  Burlington,  via 
Camden  &  Trenton  Railway:  ferry  to  Bristol;  Philadelphia,  Bris- 
tol Sc  Trenton  Railway  to  Red  Lion  Inn,  thence  over  the  Philadel- 
phia Rapiil  Transit  lines  to  the  center  of  Philadelphia. 


Bascule  Bridge  Again  Saves  a  Car 

The  efficacy  of  the  bascule  type  of  bridge  for  preventing  terrible 
drawbridge  disasters  was  again  demonstrated  in  Chicago  the 
morning  oi  Oct.  30,  when  a  train  on  the  Metropolitan  West  Side 
Elevated  Railway  attempted  to  cross  the  river  with  the  draw  open, 
with  results  that  caused  a  shaking  up  of  the  passengers.  But  for 
the  insurmountable  obstacle  offered  by  the  bascule  of  the  bridge 
the  train  must  have  gone  into  the  river.  The  bridge  is  of  the 
Schemer  rolling  lift  type.  This  is  the  second  time  this  bridge 
has  saved  a  train  from  going  into  the  river. 


An 


Interurban  System  for  Texas 


Fort  Worth  is  to  be  the  center  ofa  great  electric  interurban 
system,  to  be  built  by  the  Northern  Texas  Traction  Company,  the 
lines  to  extend  to  Dallas.  Cleburne.  Weatherford  and  Denton, 
making  a  total  mileage  of  over  125  miles.  It  is  said  that  the  com- 
pany has  already  decided  on  building  from  Fort  Worth  to  Weath- 
erford, 31  miles;  Denton,  35  miles,  and  Cleburne.  28  miles.  The 
preliminaries  incident  to  construction,  it  is  learned,  are  to  be 
taken  up  at  once.  The  total  expenditure  for  the  construction  and 
equipment  of  these  lines  is  estimated  at  about  $.1,000,000. 


Kditors  St«f.et  Railway  Joprkal: 

We  are  selecting  the  equipment  for  a  new  road,  and  in  the 
proposals  received  from  the  manufacturing  companies  and  in  the 
specifications  of  the  engineers  frequent  reference  is  made  to  the 
"tractive  effort"  and  "draw-bar  pull,"  but  there  seems  to  be  a 
confusion  of  these  terms.  Will  you  kindly  explain  their  1 
and  the  distinction  that  should  he  made  in  their  use? 


Briefly,  tractive  effort  is  the  pull  exerted  at  the  rim  of  the 
driving  wheels,  whereas,  the  draw-bar  pull  is  the  pull  which  a 
locomotive  is  capable  of  exerting  at  its  draw-bar.  A  locomotive 
can  exert  a  tractive  effort  under  favorable  conditions  of  22.5  per 
cent  of  its  weight  without  slipping  the  wheels.  The  draw-bar  pull 
varies  with  the  grade.  The  steeper  the  grade  the  greater  will  be 
the  tractive  effort  required  to  move  the  locomotive  itself,  and. 
consequently,  the  less  will  be  the  draw-bar  pulL  The  draw-bar 
pull  required  to  move  a  given  train  is  figured  as  being  equal  to 
the  train  resistance  per  ton  multiplied  by  the  weight  of  the  train 
in  tons.  There  arc  many  conditions  to  be  taken  into  considera- 
tion in  determining  special  cases.  For  instance,  the  full  load 
running  draw-bar  pull  is  based  on  the  one-hour  horse-power 
rating  of  the  motors,  whereas  the  starting  or  maximum  draw-bar 
pull  is  the  pull  the  locomotive  can  exert  at  the  draw  bar  momen- 
tarily or  for  short  intervals,  and  is  generally  limited  by  the 
slipping  point  of  the  wheels.  The  maximum  starting  draw-bar 
null  on  a  level  track  bears  a  fixed  relation  to  the  weight  of  the 
locomotive,  and  is  estimated  at  one-fifth  of  the  weight.  The  rela- 
tion of  the  full-load  draw-har  pull  on  a  level  to  the  total  weight  of 
a  locomotive  varies  from  about  one-sixth  in  the  largest  class  of 
locomotives  to  one-eighth  in  the  smaller  sizes.  This  variation  is 
explained  by  the  fact  that  it  is  not  practicable  to  construct  the 
smaller  classes  of  the  minimum  weight  necessary. 

It  will,  therefore,  be  readily  understood  that  in  ordinary  street 
railway  practice  where  single  cars  are  used  the  tractive  effort  is  an 
important  factor,  and  that  on  elevated  railways  and  in  suburban 
ami  interurban  service  where  trains  are  run  or  electric  locomotives 
employed,  the  draw  bar  pull  must  also  be  1 


Digitized  by  Google 


STREET  RAILWAY  JOURNAL.  [Von.  XX.    No.  20. 

Street  Railway  Patents  PERSONAL  MENTION 


UNITED  STATES  PATENTS  ISSUED  NOV.  4.  IXC 
I  This  department  In  conducted  by  W.  A.  Rosenbatim,  patent 

attorney.  Room  No.  120J-7  Nassau- Bcckman  Building.  New  York  ) 
7U.?.ti).    Trolley:  N.  Huhlingcr.  Berbcrton,  Ohio.    A  pp.  filed 

J  til  %  .1.  hjoj.    The  wheel  i>  mounted  on  a  vertical  axis  so  that  it 

will  yield  when  passing  curves. 
712.654.     Brake  Beam  and  Attachment ;  G    B.   F.  Cooper, 

Detroit.  Mich.    App.  filed  April  .'4.  mot.    A  segmental  I -brake 

brant  combined  with  a  fulcrum,  which  is  comprised  of  two  parts. 

each  having  interlocking  member*  adapted  to  be  swaged  over  the 

beam. 

7H.768.  Beam  for  Car  Trucks  and  Cars;  S.  A  Crone,  New 
York,  N.  Y.  App.  filed  May  ifi,  igo.*.  Consists  of  an  I-beam 
having  a  section  thereof,  intermediate  its  ends,  slit  on  lines  parallel 
with  the  flanges,  the  web  comprising  this  shtled  portion  being 
bent  downward,  both  flange*  along  said  portion  being  bent  up- 
ward and  laterally  from  each  other. 

7W.77<J  Street  Railway  Switch:  \V.  R.  Dunham.  Jr  .  Provi- 
dence, R.  I.  App  filed  June  30.  1002.  A  rod  connects  the  switch 
tongue  to  a  sliding  frame  located  in  a  box  by  the  side  of  the  track, 
said  sliding  frame  being  engaged  bv  a  crank  having  an  operating 
slot  in  its  end,  in  which  the  switch  bar  is  inserted  to  move  the 
switch  tongue. 


PATENT  NO.  7U.°'5 


712.845  Electric  Switch  Actuator:  J.  Y.  Porter.  Detroit.  Mich 
App.  filed  Aug.  14.  1901  The  tongue  of  the  switch  is  shifted  by  a 
current  of  electricity,  which  passes  through  a  coil  arranged  as  a 
solenoid,  the  core  of  which  reciprocates  under  the  influence  of  the 
current  and  is  connected  to  mechanism  which  alternately  pushes 
ami  pulls  the  linkage  which  is  connected  with  a  tongue,  and  which 
actuates  the  tongue. 

712.081  Supporting  Device  for  Electric  Motors:  B  K  Van 
Kirk,  Philadelphia.  Pa  App.  filed  July  18.  l'jo2  The  combination 
of  two  motors  and  a  supporting  shaft  for  each,  with  a  link  con- 
necting the  frames  oi  the  motors  and  extending  from  a  point  on 
one  motor  above  its  shaft  to  a  point  on  the  other  below  its  shaft, 
whereby  the  tendency  of  one  motor  to  rotate  as  a  whole  around 
its  shaft  is  made  to  oppose  the  similar  tendency  of  the  second 
motor. 

7I2.<W4  Method  of  Operating  Electric  Brakes:  f,  E.  Case. 
Schenectady.  N.  Y.  App  hied  June  JO,  1807  Kleetrically  actuated 
brake  shoes  provided  with  means  whereby  any  one  can  be  released 
whenever  the  speed  of  rotation  of  its  axle  is  substantially  less  than 
that  of  another  axle 

713015,  Suriace  Contact  Structure:  \V.  B,  Fatter,  Schenectady. 
N  Y,  App.  filed  Oct.  It,  1X97.  The  contact  button  can  1m-  lifted 
out  of  its  solid  support  and  easily  replaced,  there  being  a  conduct- 
ing socket  into  vvliuli  the  lowir  end  fits 

*♦«  ~  

ENGINEERING  SOCIETY 


Till-  ENGINIKRS'  CI. I  B  OF  PHILADELPHIA.— The 
twenty  filth  anniversary  nf  the  Engineers'  Club  of  Philadelphia 
will  be  eehbrated  by  a  banquet  at  the  I'nion  League,  on  the 
evening  of  Saturday.  Dee  (>.  at  0:.V>  o'clock.  A  business  muting  of 
the  club  will  lie  held  on  Saturday,  Nov  15.  At  this  meeting  John 
E.  Cndman  will  present  a  paper  entitled  "Philadelphia  High- 
Pressure  l  ire  Service  " 


MR  HENRY  A.  EVERETT  and  his  family  are  now  in  New 
York,  w  here  they  will  remain  for  about  a  month. 

MR  JOHN  H.  SWINERTON.  formerly  president  and  man- 
ager of  the  Stalen  Island  Kleetric  Railway  Company,  oi  Stateii 
Island.  N.  Y.,  hat  sailed  lor  Europe  for  a  prolonged  visit. 

MR  C.  S.  POWELL,  manager  oi  the  Cleveland  office  of  the 
Westinghouse  Company,  who  very  recently  returned  from 
Europe,  where  he  had  been  in  the  interests  of  his  company,  will 
sail  again  for  England  early  next  month. 

MR.  R.  K.  HOWARD,  formerly  superintendent  of  the  Knox 
ville  Traction  Company,  of  Knoxville.  Tenn..  has  been  appointed 
general  superintendent  of  the  Dayton.  Springfield  &  Urbaua  Rail 
way.  with  headquarters  at  Springfield.  Ohio. 

MR  C  BROOKE  JOHNSON,  formerly  vice-president  of  the 
Norfolk  Railway  &  Light  Company,  will  take  charge  of  some  con- 
struction work  for  the  Railways  Si  Light  Company,  of  America, 
which  i«  controlled  by  the  Middcndorf-Wilhams  svndicatc,  whose 
offices  are  in  Richmond.  Va. 

MR  K.  E.  STODDARD,  representing  Charles  C  Moore  St 
Co,,  engineers  oi  San  Francisco,  is  making  an  Eastern  business 
trip  Mr.  Stoddard's  firm  has  installed  some  of  the  largest  and 
most  important  electric  railway  power  station*  on  the  Pacific 
Coast,  and  represents  a  number  of  prominent  eastern  manufac- 
turers oi  steam  appliances. 

MR.  JII.SON  J  COLEMAN  has  resigned  as  president  of  the 
New  Jersey  &  Pennsylvania  Traction  Company,  of  Trenton.  N  J  . 
and  Mr.  J.  A.  Barry,  who  has  been  connected  with  the  Johnson 
interests  for  some  time,  has  been  elected  to  succeed  Mr.  Coleman. 

MR  E  II  BEACH  AM.  oi  New  York,  recently  connected  with 
Messrs  Sanderson  St  Porter,  in  the  construction  of  the  new  street 
railway  and  electric  lighting  plant  for  the  Prekskill  Lighting  & 
Railroad  Company,  has  accepted  an  engineering  position  with  the 
the  Levering  Sc  Garrigues  Company,  of  New  York,  engineers  and 
contractors  for  bridges,  buildings  and  general  structural  iron 
work  Mr  Beacham  secured  his  early  training  in  the  shops  of  the 
Thomson-Houston  Company,  at  Lynn,  and  for  the  last  twelve 
years  has  been  engaged  in  construction  work  in  both  the  street 
railway  and  electric  lighting  fields. 

MR.  W.  H  STOCKS,  who  has  been  master  mechanic  of  the 
Chicago.  Rock  Island  Si  Pacific  Railroad  ior  several  years,  has 
resigned  trout  that  company  to  accept  an  appointment  as  rrprc 
sentative  of  the  Gold  Car  Heating  &  l  ighting  Company,  of  New 
York.  Chicago  and  London.  Mr.  Stocks  has  been  associated  w  ith 
the  mechanical  departments  of  the  Minneapolis  &  St  Louis  Rail 
way.  Great  Northern  Railway  and  Chicago.  Rock  Island  &  Pacific 
Railway  for  twenty-five  years,  during  which  time  he  has  held  the 
position  of  foreman,  general  foreman  and  master  mechanic  of  the 
roads  mentioned 

MR  FRANK  J  SPRAGCE,  who  has  been  enjoying  a  trip 
abroad,  has  been  "interviewed"  by  the  London  reporters  and  made 
to  sav  s-omc  very  funny  things  about  the  transportation  situation 
in  the  English  capital.  The  conclusion  which  he  hat  reached,  from 
a  study  of  the  problem,  is  probably  correctly  reported,  ior  in  that 
he  says  that  the  general  adoption  of  electricity  by  English  rail- 
ways is  coming  much  more  quickly  than  most  people  reali/e.  This 
will  introduce  a  new  condition  of  lite,  and  one  which  will  make 
for  the  health  and  happiness  of  the  millions  who  earn  their  living 
in  the  big  cities  of  the  United  Kingdom 

MR  ALBION  E  LANG,  for  many  years  at  the  head  of  the 
street  railway  and  lighting  interests  of  Toledo,  has  retired  from 
business,  ami  his  position  of  president  oi  the  Toledo  Railways  & 
Light  Company  will  be  filled  by  Mr  Henry  A  Everett,  of  Cleve 
laud,  who  was  elected  to  the  oflice  at  a  recent  meeting  ot  stock- 
holders. Mr.  l-uig  has  been  head  of  the  traction  intcrsts  of 
Toledo  since  1XH1.  He  effected  the  consolidation  of  several  lines 
in  1885.  and  ill  1K88  became  president  of  the  consolidated  system 
Mr.  I^iiig  will  take  an  extended  European  trip  Mr  Everett  will 
assume  charge  at  once,  hut  as  he  will  retain  his  headquarters  in 
Cleveland,  the  active  management  will  fall  on  Mr  L.  E.  Beilstein. 
vice  president  and  general  manager  of  the  company.  Mr.  Ling 
docs  not  retire  from  the  receivership  of  the  Lake  Shore  Elcctric 
K.iilway  Company,  since  it  is  probable  that  the  receivership  will 
be  terminated  in  the  near  iuturc. 
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CONDUfTEU  BY  WILBUR  LARREMORE  OF  THE  NEW  YORK  BAR 


Liability  for  Negligence  Under  Modem  Conditions 

About  a  year  ago  there  was  a  discussion  by  <nmt  ol  the  news 
paper*  upon  the  question  of  the  proper  test  of  liability  ior  negli- 
gence of  common  carriers  of  passengers  under  modern  condition* 
One  of  thr  leading  New  York  papers  look  the  following  ground, 
and  its  views  elicited  a  certain  amount  of  approval  elsewhere: 

It  l»  within  Ihr  wish  ly  ol  tlwr  law  to  >jt  that  nr«  rulings.  And  possibly 
new  •tatutcs.  are  demanded  to  iw<l  lb*  conditions  whwh  result  Iron  the 
creation  ami  operation  of  new  pul.l  c  convenit  nee*  I  lie  public  demands  rapid 
transit,  and  what  is  satisfactorily  rapid  to  ilay  may  be  deemed  mtr.ln.1M7 
tedious  a  few  years  uence.  Population  naturally  becomes  UN  and  morr 
cense  atonit  lines  01  trasel.  anu  10  meet  the  public  iru/.nrement  we  must  have 
rapid  iransit  on  tbe  surface  as  well  as  underground  and  m  the  air  A  code 
ol  laws  wbitb  imposes  heavy  |,cii.it!ic*  upon  rorpnianona  for  if  •inir  what 
Ibey  RMM  do  lo  meet  tbe  public  nee, I.,  a*  virll  as  ihry  tan  he  rapevlrd  to  do 
It.,  is  more  favorable  to  tbe  cla's  ol  lawyets  popularly  hnn..  n  as  "ambulance 
chasers"  than  to  anyone  el«e:  and  tbe  time  would  not  «-rm  to  be  far  disianl 
sihen  the  impossibility  of  nitrating  railrnods  without  eastialnes  in  the  way  in 
which  the  public  wants  them  operated  will  nece*»ilalc  a  material  change  in 
tbe  legal  point  of  view  as  to  the  proper  limitations  of  liability  fi  r  damages 
which  result  largely  Irom  the  nrglfct  on  tbe  part  of  the  public  to  t.ihe  reason- 
able  and  pro|-er  pieeauron*  for  irs  own  safirv.  What  was  substantial  justice 
as  between  individuals  and  cotpiu-itiona  whin  the  masimom  s|**d  of  street 
vehicles  was  such  that  it  too*  an  hour  to  (to  Iron  the  t  ity  Hall  to  Tilly 
Ninth  Mreet  heroines  injustice  when  il  is  neeewWT  to  cover  this  distance  in 
half  that  time. 

Such  views  are  not  unexpected  on  the  pan  of  one  viewing  the 
situation  only  casually 

I'ndotibtcdly,  the  average  man  in  the  stress  In  "gel  there"  will 
avail  himself  of  any  appliance  which  is  offrrerl  with  a  plausible 
assurance  of  safely.  On  » lie-  other  baud  there  is  the  consiar.t 
temptation  on  the  part  of  inventors  and  carriers  to  utilise  more 
expeditious  ami  convenient  appliances  lor  "gelling  hi  in  there." 
although  at  the  risk  of  accident  Thr  passenger  cannot  and  should 
not  be  held  responsible  for  an  investigation  of  the  methods  of 
transportation:  the  carrier  who  MMMMei  to  (lit  appliances  and 
methods  into  operation  very  obviously  shoulil  be  held  so  re- 
sponsible. 'Hie  questions  of  negligence  and  contributory  negli 
gencr  are  always,  in  a  measure,  dependent  upon  ihe  facts  and 
circumstances  of  a  particular  case  The  trial  court  and  the 
appellate  court  of  first  instar.ee  are  charged  with  the  duty  of  revis- 
ing verdicts  upon  the  ground  of  excessive  damages.  The  writer 
deems  the  present  general  condition  of  the  law  of  negligence  not 
only  just  as  between  earner  and  pa-senger.  but.  indeed,  indis- 
pensable for  Ihe  protection  of  the  individual  anil  Ihe  public.  If 
the  demand  ior  the  best  facilities  for  "hustling''  were  accorded 
preponderating  weight  in  determining  whether  carriers  had  or 
had  not  been  negligent,  their  obligation  to  exercise  due  care 
would  soon  be  very  substantial!)  abrogated. 

The  courts  very  nalutal'.y  observe  a  conservative  polity  in 
dealing  with  accidents  that  happen  through  the  operation  of  new 
conditions  or  the  employment  of  new  appliances.  Two  recent 
cases  in  the  New  York  Supreme  Court  by  the  coiilrasi  in  thetr 
results  are  illustrative  of  the  judicial  altitude  In  Whitakrr  vs 
S.  I.  M.  R.  Co..  before  the  Appellate  Division  of  the  Supreme 
Court.  Second  Division,  in  May  mm  (yj  App  Div.  4'--  11 
appeared  that  the  plaintiff  was  riding  in  an  open  trolley  car.  her 
little  son  being  on  a  seat  just  in  front  of  her.  She  had  notified 
Ihe  conductor,  and  expected  the  car  10  Mop  al  a  certain  point,  and 
just  before  the  car  reached  there  she  arose,  and  placed  her  arm 
around  the  child,  as  she  said  !i>  bcitir  protect  him  from  falling 
out  when  Ihe  car  stopped  The  ear  rlid  not  stop,  and  in  going 
around  a  curve  just  oeyond  plaintiff  was  thrown  out  and  injured 
It  was  held  lhat  the  question  of  contributory  negligence  should 
have  been  led  10  the  jury    The  Court  said  in  pari: 

It  certainly  wa.  not  negligence,  as  matter  ol  law.  for  the  mother,  about  » 
leave  the  ear.  to  stand  up  for  thai  purpose,  and  lo  bold  her  infant  child.  Thr 
Irarned  tral  fllftticc  statnl  that  lltr  vourl  h|M  lo  la.hr  jodoial  notice  of  Uir 
fact  that  it  is  not  easier  to  hold  a  ihild  vtati>hrig  tit*  in  a  rapidly  moving  car 
than  sitting  down  lirmlr  on  tin-  fcral.  It  may  he  assumed  that  Ihe  i|tir>1ion 
with  the  plaintiff  at  the  time  was  nut  onr  nf  we.  but  one  of  safety  The 
ease,  ai  has  been  irrn.  pn  >ei>le.l  oihcr  features  beside*  lire  fact  that  she  wji 
•landing,  and  which  trniled  M  male  the  question  of  her  care  and  prudence, 
under  the  .iicumsianerv,  peculiarly  onr  for  Ihe  cm-i iteration  and  dctermma 

Veerf-  -Cmufliiiniralions  relating  to  thi<  drrsirtment  should  be  addrriord  to 
Mr.  barnmorr,  J;  Nassau  Stud,  New  York  City. 


tlon  of  practical  men  She  had  some  reason  to  raped  lhat  ihr  car  would 
stop  at  Us  customary  Mopping  place,  and  no  good  reason  appears  why  it  did 
not.  In  preparing  to  alight,  it  was  natural  that  sbr  should  lollow  whal  she 
says  was  her  best  judgment  with  a  view  to  the  protection  of  Iter  child  Irom 
possible  injury:  and,  whatever  conclusion  as  lo  ber  conduct  a  jury  ma/ 
frarli.  il  is  critaiiilr  bevond  thr  scope  of  judrial  vision  to  sre  nrgligencr  in 
Uir  rnsiirttlivr  plomplings  of  maternal  solicitude. 

In  Merrill  vs  Metropolitan  St  Ry  Co  .  decided  by  the  Ap- 
pellate Division  Ol  the  New  York  Supreme  Court.  First  Depart 
ment.  in  June.  IQU  (7.1  App  Div  .  401).  it  was  held  that  the  mere 
fact  that  while  a  street  car  is  rounding  a  curve  a  passenger  is 
injured  by  reason  of  another  passenger  being  thrown  upon  her 
is  insufficient,  in  the  absence  of  excessive  speed  or  of  the  applica- 
tion of  more  power  than  necessary  to  round  the  curve,  to  justiiy 
a  recovery  against  the  company  for  the  injuries  thus  received. 

It  was  further  held  that  where  the  complaint  in  an  action 
against  a  Street  railroad  company  for  injuries  10  a  passenger, 
caused  by  another  passenger  being  thrown  upon  her  while  the  car 
was  rounding  a  curve,  contained  no  allegations  that  the  roadbed 
was  oul  of  order  or  improperly  constructed,  or  that  the  car  was 
not  a  proper  one  or  not  properly  equipped,  and  there  was  no 
evidence  thai  the  conductor  did  not  warn  the  passengers  of  the 
approach  of  thr  curve,  the  refusal  to  admit  testimony  of  peculiar 
motions  of  the  car  in  going  around  the  curve  at  other  limes  was 
not  error. 

It  was  also  decided  lhat  in  an  action  against  a  street  railroad 
company  for  injuries  to  a  passenger  caused  by  another  passenger 
being  thrown  upon  her  while  the  car  was  rounding  a  curve, 
wherein  there  was  no  evidence  that  the  Conductor  did  not  notify 
the  passengers  of  the  approach  10  the  curve,  there  w'as  no  error 
in  excluding  evidence  that  it  was  customary  to  give  such  notice. 

The  Court  furthermore  took  the  position  that  in  an  aclion 
against  a  street  railroad  company,  for  injuries  to  a  passenger 
caused  by  another  passenger,  who  was  about  lo  enter  the  car. 
being  thrown  upon  her  while  the  car  was  rounding  a  curve,  the 
fan  lhat  the  passenger  who  was  so  thrown  upon  plaintiff  was 
talking  to  the  conductor  just  before  the  accident  was  immaterial. 

The  decision  in  the  lasi  named  case  was  by  a  bare  majority  of 
the  Court,  two  of  ihe  judges  dissenting  This  decision,  therefore, 
in  connection  with  the  one  previously  cited,  illustrates  the  con- 
servative tendency  of  the  courts  in  administering  the  rules  of 
liability  of  a  common  carrier  It  is  a  matler  of  common 
knowledge  that  the  street  trolley  railroad  companies  are  sub- 
jected to  embarrassment  through  the  inability  to  round  curves  at 
a  normal  or  low  rate  of  speed  The  two  judicial  decisions  cued 
would  sum  to  administer  tbe  law  with  a  sufficient  comprehen- 
sion of  the  physical  situation  involved  The  position  lhat  the 
common  carrier  is  bound  to  provide  safe  appliances  (or  transil 
and  In  be  watchful  in  iheir  operation  is  not  abrogalvd:  al  the  same 
lime  the  rule  of  liability  is  not  extended  beyond  the  fair  bounds  of 
common  sense  and  justice. 

•  *>«  

LIABILITY  TOR  KEGUGENCE 
ALABAMA. -  Street     Railroad*— Injury    to     Passenger— Safe 
Landing    I'lace— Duty   lo    Provide— Damages— Hospital  Fees— 
Pleading— Complaint  —  Harmless  Krror — Kvidence. 

1.  The  refusal  of  the  court  to  strike  oul  immaterial  and  irrelevant 
averments  in  the  complaint  does  tint  constitute  reversible  error,  un- 
less it  affirmatively  appears  lhat  such  refusal  was  prejudicial. 

2.  In  an  action  ag.iiiw  a  slreel  railway  company  tor  injures  re- 
ceived by  a  passenger  on  alighting  from  a  car.  a  complaint  alleging 
the  failure  of  the  defendant  to  provide  a  safe  place  for  alighting  is 
not  demurrable  in  not  averring  whal  constitute*  a  safe  place,  nor 
in  giving  a  minute  description  of  the  place  where  the  stop  WM 
made  and  of  Ihe  alleged  injuries. 

A  plea  allempting  lo  set  up  contributory  negligence  by  alleg 
iug  that  "•when  the  car  Mopped,  the  lighls  from  the  car  shone  for 
10  ft.  or  12  ft.  on  either  side  of  the  track,  and  that  plaintiff  could 
have  M'cri  ihe  alleged  Inmlter  and  debris  before  he  stepped  thereon, 
by  the  exercise  of  ordinary  and  reasonable  care  011  his  part."  was 
defective  Ml  not  alleging  lhat  the  plaintiff  failed  lo  exercise  ordinary 
and  reasonable  care  or  that  he  saw  ihe  lumber. 

4.  A  plea  assuming  that  it  was  the  duty  of  1  passenger  lo  inquire 
of  a  street  railway  company  or  its  agent  as  lo  whether  the  place  of 
slopping  is  a  reasonably  safe  place  for  him  lo  alight  was  properly 
overruled 

5   Plaintiff  became  a  passenger  lefendant's  street  railway  on 


Digitized  by  Google 


s_;  STREET  KAIL 

a  dark  night,  and  on  alighting  from  the  car  at  his  destination 
liii>l>rd  nn  taking  his  first  step  over  a  pile  of  Inmbrr  left  at  the 
place  by  the  dciendant  the  day  previous  while  rcparing  a  bridge. 
Held,  that  the  defendant  was  liable  in  [ailing  to  provide  a  reason- 
ably safe  place  for  the  landing  of  its  passengers. 

6.  Hospital  fees  for  the  expense  ot  a  nurse  and  a  ward  in  the 
hospital  ar«  proper  elements  oi  damage  in  a  personal  injury 
action. 

7.  A  deposition  taken  by  one  of  two  commissioners  to  whom 
the  commission  was  jointly  issued  is  invalid  in  the  absence  of  a 
waiver  oi  the  presence  oi  the  other  commissioner. 

X.  Evidence  oi  the  jurors  as  to  the  manner  of  arriving  at  the 
verdict  is  not  admissible  on  a  motion  or  a  new  tr-.al. —  (Mont- 
gomery St.  Ry.  vs.  Mason,  32  Southern  Kcp.,  261.) 

ALABAMA.— Water*  and  Water  Courses— Overflowmg  Lake 
— Outlets — Unprecedented  Rainfall — Borden  of  Proof. 

1.  In  an  action  i<ir  injuries  alleged  as  the  result  of  an  overflow 
irom  a  lake  controlled  by  defendant,  and  not  having  a  proper 
outlet  provided,  it  was  not  error  to  refuse  to  instruct  that  if  the 
water  came  irom  the  lake,  because  oi  an  unprecedented  rainfall, 
dciendant  was  not  liable:  there  being  evidence  th.it  ii  the  outlets 
It. mI  luen  maintained  in  proper  condition  the  injury  would  not 
have  occurred. 

2.  The  burden  was  on  plaintiff  to  show  that  the  lake  was  con- 
trolled  by  defendant— (Birmingham  Ry.  &  Electric  Co.  vs. 
Dorse,  32  Southern  Rep.,  403  ) 

CALIFORNIA.— Pas»enger  on  Street  Railroad— Action  for  In- 
juries— Instruct  ion  — New  Trial— Review — Conflicting  Evidence. 

t.  Where,  in  an  action  by  a  passenger  against  a  street  railroad 
company  for  personal  injuries  alleged  to  be  due  to  defendant's  neg- 
ligence, it  was  conceded  that  plaintiff  was  not  at  fault,  and  there 
was  substantial  evidence,  though  conflicting,  to  show  that  the  in- 
jury was  incurred  through  the  negligence  of  a  motorman,  an 
instruction  that,  under  the  case  and  proofs,  no  presumption  of  negli- 
gence arose  against  defendant  from  the  mere  fact  that  an  accident 
had  occurred,  violated  the  constitutional  provision  forbidding  a 
charge  "with  respect  to  matters  of  fact." 

3.  Where  the  action  of  the  trial  court  in  granting  a  new  trial  is 
based  on  a  substantial  conflict  in  the  evidence,  it  will  not  be  dis- 
turbed.—(Sullivan  vs.  Market  St.  Ry.  Co.  (S  F.  2154.)  69  Pacific 
Rep.  143.) 

CONNECTICUT. — Negligence — Pleading — Demurrer. 

1.  Parts  less  than  the  whole  of  a  complaint  stating  but  a 
single  cause  of  action,  though  in  several  paragraphs,  arc  rarely, 
if  ever,  demurrable  on  the  ground  of  insufficiency,  in  the  proper 
sense  of  the  word,  as  distinguished  from  immateriality  or  irrele- 
vancy. 

2.  Where  plaint  iff  predicates  the  actionable  negligence  on 
which  he  relies  on  a  course  of  conduct  in  the  progress  of  which 
are  several  acts,  all  closely  connected  together,  and  leading  up 
to  and  culminating  in  the  accident,  the  allegation  as  to  each  act. 
that  it  was  improperly  and  negligently  done,  does  not  make  each 
act  a  separate  cause  of  action,  which  must  he  sufficient  in  itsili 

3.  Allegation  in  a  complaint,  as  to  acts  otherwise  not  wrong 
ful.  that  they  were  done  negligently,  is  not  a  conclusion  of  law. 
but  a  [.roper  statement  of  fact.— (Hill  vs.  Fairhaven  &  W  R 
Co  .  sJ  Atlantic  Rep  .  72.I  1 

DELAWARE— Street  Railroad— Crossing  Accident— Negligence 
—Speed  of  Car— Failure  to  Give  Signals— Rights  to  Street— Con- 
tributory Negligence— Damages— Burden  of  Proof. 

1.  Plaintiff  in  a  street  car  crossing  accident  case  has  the  burden 
of  showing  defendant's  negligence  by  a  preponderance  of  the 
tx  i'ietice. 

2.  A  street  car  company  ha*  a  right  superior  to  other  travelers 
10  the  use  of  the  portion  of  the  street  included  within  its  track. 

.1.  A  street  car  company  must  operate  its  cars  at  a  reasonable  rate 
of  speed,  and  slow  up.  and  stop,  if  necessary,  when  danger  is 
imminent,  and  may.  by  the  exercise  of  ordinary  care,  be  seen  or 
kfWWn  in  time  lo  prevent  an  accident. 

4  A  street  car,  on  approaching  a  crossing,  must  give  proper 
warning. 

;  The  degree  of  care  required  in  operating  a  street  car  in  order 
to  prevent  accidents  to  persons  on  the  streets  increase*  with  the 
increase  of  danger. 

r»  \  person  approaching  a  street  ear  crossing  with  which  he  is 
familiar  is  hound  to  avail  himself  of  his  knowledge  of  the  locality 
to  prevent  an  accident  to  himself:  and  if  he  attempts  to  cross 
the  track  when  his  view  is  not  obstructed,  and  fails  to  look  for  an 
approaching  car,  he  is  guilty  of  negligence 

7.  A  person  injured  in  a  street  railroad  crossing  accident  through 
the  negligence  of  the  company  i«  entitled  to  damages  which  will 
compensate  him  for  his  injuries,  including  loss  of  time  and  wages, 
past  and  future  -suffering,  and  lew*  of  earning  |>ower  resulting  from 
any  permanent  bljnry. — (Adam*  vs.  Wilmington  &  N.  Electric  Ry. 
Co  ,  52  Atlantic  Rep  204  > 
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DELAWARE. — Street  Railroads— Crossing  Accident- Negli- 
gence—Speed  of  Car— Failure  to  Give  Signals— Rights  to  Street 
—Contributory  Negligence — Imputed  Negligence— Negligence 
of  Driver— Burden  of  Proof. 

1.  Plaintiff  in  a  street  car  crossing  accident  case  has  the  bur- 
den of  showing  defendant's  negligence. 

2.  A  street  car  company  has  a  superior  right  to  the  use  of  the 
portion  of  the  street  included  within  its  track. 

3.  A  street  car  company  must  operate  its  cars  at  a  reasonable 
rate  of  speed,  and  slow  up  and  stop,  if  necessary,  when  danger 
is  imminent. 

4  A  street  car  on  approaching  a  crossing  must  give  proper 
warning. 

5.  The  degree  of  care  required  in  operating  a  street  car,  in 
order  to  prevent  accidents  to  persons  on  the  streets,  increases 
with  the  danger. 

6.  A  person  approaching  a  street  car  crossing  with  which  he 
is  familiar  is  negligent  if  he  attempts  to  cross,  when  hi*  view  is 
not  obstructed,  and  fails  to  look  for  an  approaching  car. 

7.  The  negligence  of  the  driver  oi  a  vehicle  in  colliding  with 
a  street  car  can  not  be  imputed  to  a  perso.i  riding  in  the  vehicle 
by  invitation  of  the  driver,  and  having  no  control  over  the  latter 

8.  A  gratuitous  passenger  riding  in  the  vehicle  <>f  another 
must  use  due  care  to  avoid  being  injured  by  a  collision  with  a 
street  car,  even  though  not  chargeable  with  the  driver's  negli- 
gence.— (Farley  et  al  vs.  Wilmington  Sl  N.  Electric  Ry.  Co. 
<No.  28.)   Farley  vs.  Same,  52  Atlantic  Rep..  543.) 

GEORGIA. — Contract-  Consideration — Compromise. 

1.  Where  a  disputed  claim,  depending  upon  a  legal  question,  is 
settled  and  adjusted  by  the  parties,  and  a  contract  between  them 
is  accordingly  made,  whereby  one  promises  to  pay  to  the  other 
a  sum  of  money,  the  promisor  is  bound  thereby,  though  such 
question  be  really  free  from  doubt,  and,  properly  resolved,  would 
have  absolved  him  from  all  liability. 

2.  There  was  no  error  in  admitting  evidence. — (City  Electric  Ry. 
Co.  vs.  Floyd  County.  4-  S.  E.  Rep ,  45.) 

ILLINOIS— Street  Railways— Injury  to  Passengers— Evidence 
—Sufficiency— Appeal    Questions  Reviewable. 

1.  Where,  in  an  action  by  a  passenger  against  a  street  railway 
company  for  injuries,  it  appeared  that  the  car  was  so  crowded  that 
he  had  to  stand  in  the  aisle,  and  hold  onto  one  of  the  straps,  and 
that  (he  car  stopped  suddenly,  throwing  a  number  of  passengers 
against  him  with  great  force,  causing  the  injuries,  the  declaration 
was  sufficiently  supported  to  make  the  question  one  of  fact  for  the 
jury,  and  hence  not  reviewable  after  affirmance  by  the  appellate 
court. 

2  The  question  whether  the  case  made  by  such  evidence  should 
bf  submitted  to  the  jury  was  sufficiently  doubtful  as  "o  justify  an 
appeal  hv  defendant  without  incurring  the  statutory  penalty  for 
delay. 

3.  The  question  whether  the  damages  awarded  are  excessive  is  one 
of  fact,  and  not  reviewable  by  the  supreme  court  after  affirmance 
by  the  appellate  court.— (Chicago  City  Ry.  Co.  vs.  Morse,  04  N,  E 
Rep.  304.) 

INDIANA  —Street  Railway  Conductor— Turning  Car  on  Turn- 
table— Overexertion— Assumption  of  Risk. 

A  street  railway  conductor  was  required,  as  part  of  his  duty,  to 
a-sist  the  motorman  in  turning  the  car  cm  a  turntable  at  the  end  of 
the  line.  The  turntable  got  out  of  repair,  so  that  the  turning  was 
hindered  by  the  rails  scraping  against  the  sides  of  the  turntable  pit. 
The  conductor  was  aware  of  this  condition  the  day  before  the  acci- 
dent, and  on  the  day  in  question  had  assisted  in  turning  the  car 
three  times,  hut  had  been  assisted  in  so  doing  by  passengers.  In 
attempting  to  turn  the  car  with  only  the  motorman's  assistance,  he 
o\crcxcrtcd  and  strained  himself.  Held,  that  he  was  nnder  no 
obligation  to  do  this,  and,  in  so  doing,  assumed  the  risk. — (Roberts 
vs  Indianapolis  St.  Ry.  Co..  64  N.  E.  Rep.  217.) 

INDIANA — MaMcr  and  Servant — Personal  Injuries — New  Em- 
ployment— Hazard  Pleading. 

A  complaint  alleged  that  plaintiff  was  employed  by  defendant  to 
work  in  its  barn  and  care  for  its  mules,  and  for  no  other  service, 
rid  that  without  cautioning  him  defendant  directed  him  to  assist 
in  moving  some  iron  frogs:  that  the  work  was  dangerous,  as  de- 
rrndanl  knew,  to  one  unskilled:  and  that  plaintiff  was  ignorant  of 
'lie  danger,  and  without  his  fault  or  negligence,  while  attempting 
■o  assist  in  such  work,  he  "was  pulled  over."  his  hand  caught,  etc 
Held,  that  it  did  not  appear  that  the  work  was  hazardous,  and,  as 
no  facts  showing  danger  were  alleged,  or  anything  showing  that  the 
work  was  negligently  done,  no  cause  of  action  was  stated— (Citi- 
•nis'  St,  Rv.  Co.  v«  Bn-wn.  64  N  E  Rep.  rjM 

INDIANA  —  Street  Railways  —  Negligence  —  Complaint— Li- 
cense—Withdrawal— Evidence. 

t.  In  an  action  against  a  street  railway  company,  a  complaint 
alleging  that  it  was  the  custom  of  defendant  to  permit  boys  to 
board  the  cars  to  sell  paper*  when  signaled  to  by  a  passenger; 
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that  plairuifT,  a  newsboy  oi  12  years,  was  signaled  to  by  a  passen- 
ger who  wished  a  paper,  and  stepped  on  the  car.  but  before  plain- 
tit}  reached  the  passenger  the  car  started,  and  when  going  at  great 
speed  the  conductor  ordered  plaintiff  off.  and  approached  him 
with  such  threatening  language  as  tb  frighten  him,  and  cause  him 
to  fall  off,  receiving  severe  injury — states  a  cause  of  action. 

2,  Where  it  has  been  the  custom  of  a  street  car  company  to 
permit  newsboys  to  board  its  cars  to  sell  papers  to  passengers,  it 
is  not  negligence  to  revoke  such  license,  and  order  such  boys  off 
the  cars  when  standing  still,  or  moving  so  slowly  that  they  can 
get  of!  with  safety  — (Indianapolis  St  Ky.  Co.  vs.  Hockett,  64 
N.  E.  Rep  .  633) 

INDIANA  — Action  Against  Street  Railroad— Complaint— Suf- 
ficiency on  Appeal— Negligence— General  Verdict  and  Answers 
to  Interrogatories. 

1.  A  complaint  questioned  for  the  first  time  on  appeal  will  be 
held  sufficient  ii  it  states  facts  sufficient  to  bar  another  action 

2.  A  general  verdict  for  plaintiff  in  an  action  against  a  street 
railway  company  for  injury  received  by  walking  into  a  rope 
stretched  across  the  street  by  defendant  while  repairing  a  broken 
feed  wire  is  not  overcome  by  answers  of  the  jury  to  interroga- 
tories, though  one  of  them  is  that  the  method  Used  by  defendant 
in  fixing  its  broken  wire  was  reasonably  prudent,  others  being 
that  the  method  was  such  as  to  have  probably  caused  the  injury 
to  careful  persons,  that  it  could  have  better  given  warning  of  the 
rope  by  a  guard  and  danger  signal,  that  the  light  irom  the  head- 
light of  a  car  was  not  sufficient  to  reveal  the  presence  of  the  rope 
to  every  one,  and  that  plaintiff  did  not  see  it  and  could  not  have 
seen  it  by  the  exercise  of  ordinary  care. 

3.  An  instruction  that  when  a  person  is  about  to  cross  a  street 
he  is  required  to  exercise  ordinary  and  reasonable  care  to  ob- 
serve any  obstructions  or  danger  in  the  street,  and  to  look  out  for 
passing  vehicles  or  such  permanent  obstructions  as  would  ordi- 
narily be  expected  therein,  but  not  to  anticipate  and  guard  against 
obstructions  which  are  unusual  and  not  ordinarily  to  be  observed 
in  the  exercise  oi  reasonable  and  ordinary  care  in  passing  along 
or  crossing  a  street,  does  not  relieve  a  traveler  irom  observing 
anything  but  vehicles  and  permanent  obstructions, 

4.  An  instruction  that  in  estimating  plaintiff's  damages  the  jury 
may  consider  the  nature  anil  extent  of  her  injuries,  whether  they 
were  temporary  or  permanent,  also  any  physical  or  mental  pain 
or  suffering,  and,  from  all  the  facts  shown  by  the  evidence,  may 
give  her  such  damages  as  will  fully  compensate  her  for  the  in- 
juries she  has  sustained,  not  exceeding  the  amount  claimed,  fairly 
informs  the  jury  as  to  the  facts  they  may  consider. — (Indianapolis 
St.  Ry.  Co  vs.  Walton,  64  N.  E  Rep  .  630  i 

LOUISIANA  — Street  Railroads— Injury  to  Person  on  Track 

I.  Where  urchins  have  been  stealing  rides  by  hanging  on  to  the 
rear  end  of  a  gravel  train  on  the  street  of  a  city,  the  employee  in 
charge  of  the  train,  who  has  in  vain  tried  to  make  them  desist  by 
warnings  and  threats,  is  entirely  justified  in  catching  hold  of  one 
of  them  and  lecturing  him. 

a.  If  the  employee's  lecture  ha*  been  temperate,  and  he  has  not 
rough-used  the  hoy.  but  has  merely  held  him.  and  no  longer  than 
was  necessary  for  the  purpose  of  the  lecture,  he  or  his  employer 
is  not  responsible  if  the  boy  (a  child  eight  years,  lacking  three 
months,  old),  on  being  turned  loose,  runs  blindly  in  a  direction 
converging  with  that  of  a  coning  car,  and  collides  with  the  car 
and  is  injured. —  (Palmisano  et  ux.  vs.  New  Orleans  City  R.  Co  . 
32  Southern  Rep.,  364. > 

MARYLAND —Street  Railways— Negligence— Persons  Near 
Track— Kvidence. 

I  Where  plaintiff  was  employed  in  filling  in  a  trench  in  a  Street, 
the  side  of  the  trench  next  to  a  street  car  track  being  about  3 
ft  from  the  track,  and  he  was  injured  by  being  struck  by  the  body 
of  the  conductor  of  a  street  car,  the  conductor  being  on  the  side 
footboard  of  a  car  and  engaged  in  collecting  fares,  there  was  no 
negligence  on  the  part  of  the  street  railway — (United  Railway  & 
Electric  Company  of  Baltimore  City  vs.  Fletcher.  52  Atlantic 
Rep..  608  ) 

MICHIGAN— Street  Sprinkling— Compensation. 

No  intention  to  curtail  the  free  use  of  water  (or  public  purposes, 
including  street  sprinkling,  as  allowed  by  Pub  Acts  1853.  p.  182. 
which,  by  section  8,  provides  for  the  water  board  erecting  jets 
and  fire  hydrants,  is  indicated  by  Act  No.  is'<.  :t  Loc.  Laws  187.1. 
p.  1*3,  which  merely  requires  the  water  hoard  to  provide  fire 
hydrants  when  required  by  the  council  or  fire  commissioners  — 
(Board  of  Water  Commissioners  of  City  of  Detroit  vs.  Detroit 
Citizens'  St.  Ry.  Co.,  91  N.  W.  Rep,.  171.) 

MICHIGAN. — Street  Railways— Collision  with  Traveler — Neg- 
ligence of  Molorman. 

While  plaintiff  was  driving  along  the  street  her  buggy  was 
struck  by  a  car  coming  up  from  behind.  One  witness  testified 
that,  when  she  turned  toward  the  track  to  avoid  a  buggy  stand 


ing  by  the  side  of  the  road,  the  car  was  about  250  ft.  away.  Plain- 
tiff offered  to  show  that  the  car  could  be  stopped  within  too  ft. 
Another  witness,  on  cross-examination,  stated  that  she  was  struck 
almost  instantly  alter  turning  in,  and  a  third  that  she  was  pretty 
well  past  the  other  buggy  when  struck.  Held,  that  the  question 
whether  plaintiff  was  in  position  to  have  been  seen  by  the  motor- 
man  a  sufficient  time  to  have  enabled  him  to  stop  the  car  should 
have  been  left  to  the  jury.— (Boettcher  vs.  Detroit  Citizens'  St. 
Ry.  Co.,  gt  N.  W.  Rep.,  125.) 

NEW  JERSEY  Street  Railroads  -Injury  to  Passengers— In- 
structions. 

t.  In  the  case  oi  a  plaintiff  two  years  and  nine  months  old.  who 
was  thrown  down  by  the  starting  of  a  street  car,  which  she  had 
hoarded,  before  she  had  time  to  be  seated,  and  while  she  was,  for 
the  moment,  out  of  the  reach  of  her  attendant,  who  was  also 
boarding  the  car,  it  is  not  error  for  the  court  to  refuse  to  charge 
the  jury  "that  the  starting  of  a  car  before  a  passenger  is  seated  is 
ItOt  negligence." 

2.  When  the  trial  judge  has  slated  to  the  jury  in  concrete  terms 
the  legal  principles  applicable  to  the  case,  it  is  not  error  tor  him 
to  refuse  to  charge  the  abstract  principles. — (Herbich  vs.  North 
Jersey  St.  Ry.  Co.,  52  Atlantic  Rep..  357  ) 

NEW  JERSEY. — Street  Railroad — Injury  to  Passenger — Evi- 
dence— Res  Ipsa  Loquitur. 

1.  A  mere  fall  from  a  street  car.  without  any  evidence  to  show 
how  the  fall  was  occasioned,  raises  no  presumption  of  negligence 
on  the  part  oi  the  operator*  of  the  car. 

2  The  doctrine  of  res  ipsa  loquitur  is  applicable  only  when  the 
thing  shown  speaks  of  the  negligence  of  the  defendant,  not  merely 
of  the  happening  of  the  accident— (Paynter  vs.  Bridgeton  &  M, 
Traction  Co..  52  Atlantic  Rep..  367.) 

NEW  JERSI'Y— Street  Railways— Passengers-Personal  In- 
juries—Contributory Negligence— Proximate  Cause. 

1.  Plaintiff,  while  riding  011  defendant's  street  car,  signaled  the 
conductor  to  stop  the  car,  and  the  speed  decreased,  and  plaintiff 
got  on  the  running  board  at  the  side  of  the  car.  when  the  con- 
ductor signaled  to  go  ahead  and  the  speed  was  increased.  Plain- 
tiff turned  to  again  signal  the  conductor,  and.  leaning  outward, 
his  head  struck  a  wagon  overtaken  by  the  car.  Held,  that  a 
non-suit  was  proper,  as  plaintiff  was  guilty  of  contributory  negli- 
gence 

2.  The  accident  was  not  the  natural  result  of  the  conductor's 
negligence,  and  defendant  was  not  liable.— <  Flynn  vs.  Consoli- 
dated Traction  Co..  52  Atlantic  Rep  .  360.1 

NEW  JERSEY— Bill  of  Particulars-Right  to  Demand. 

In  an  action  by  an  attorney  to  recover  for  professional  services, 
where  defendants  denied  the  employment  and  rendition  of  serv- 
ices, and  pleaded  limitations,  they  were  entitled  to  particular* 
specifying:  (1)  Whether  the  agreement  was  verbal  or  in  writ- 
ing, and.  if  in  writing,  a  copy  thereof,  and,  if  oral,  the  terms  and 
names  of  the  persons  claimed  to  have  acted  as  agents  of  the  de- 
fendants: (2)  an  itemized  statement  of  the  services  rendered;  (3) 
the  name  or  names  of  the  person  or  persons  at  whose  instance 
the  services  were  rendered,  and  a  copy  of  the  request  for  such 
services  if  in  writing,  and.  if  oral,  the  terms  thereof,  together  with 
the  time  and  place  of  making  the  same  —  (Dempsey  vs.  Bergen 
County  Traction  Co.  et  at.,  77  N.  Y.  Supp..  456.) 

NEW  JERSEY— Street  Railroad*— Injury  to  Prospective 
Passenger— Contributory  Negligence. 

I.  Deceased  and  her  sister  went  to  defendant  street  railway 
company's  track  in  front  of  their  residence  to  take  a  car  De- 
ceased returned  for  a  wrap,  anil  her  sister  signaled  an  approach- 
ing car  to  stop.  As  deceased  returned,  the  sister  called  to  her 
not  to  cross  ahead  of  the  car.  which  was  but  tT/!  car  lengths  away. 
It  was  night,  and  the  car  was  brightly  lighted  and  making  con- 
siderable noise.  Deceased  attempted  to  cross  ahead  of  the  car. 
tripped  over  the  first  rail,  fell,  and  was  run  over.  Held,  guilty  of 
contributory  negligence  as  a  matter  of  law  — (Gilliland  v*  Mid 
dles.x  8t  S.  Traction  Co..  52  Atlantic  Rep..  603) 

NEW  YORK-  Street  Railroads— Injury  to  Person  on  Track 
—  Instructions— Unexpected  Peril. 

Where,  in  an  action  against  a  street  railroad  company  for  the 
killing  of  a  person  crossing  its  track,  the  court  instructed  that, 
if  deceased  "were  suddenly  placed  in  a  situation  of  unexpected 
peril,  the  jury  were  at  liberty  to  say  that  he  need  not  have  exer- 
cised the  same  nice  discrimination  as  if  he  were  not  in  such 
peril."  though  defendant  was  entitled  to  an  instruction,  if  it  had 
asked  it.  that  the  motorman  was  not  called  upon  any  more  than 
deceased  to  exercise  the  same  discrimination  as  though  no  dan- 
ger had  unexnectedly  arisen,  an  instruction  that,  if  the  jury 
found  that  both  deceased  and  the  motorman  were  in  the  same 
position  of  unexpected  peril,  they  must  find  for  defendant.  wi< 
nronerlv  refused —(Hock  vs  New  York  &  Q  C  Ry.  Co..  77 
N.  Y.  Supp  .  200.) 
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NEW  YORK. — Trial — Election  of  Ground  of  Recovery- Act* 
Constituting  Election— Operation  and  Effect. 

In  an  action  for  injuries  in  cortscquencc  of  the  wheel  of  plain- 
tiff"* nation  having  slipped  into  the  slot  between  the  tracks  of  a 
cable  railroad,  the  plaintiff  was  asked  by  defendant,  at  the  close 
of  plaintiff's  case,  except  as  to  formal  proof  oi  a  certain  measure 
inent.  to  state  whether  he  calitned  to  recover  on  the  ground  oi 
defendant's  negligence,  or  its  maintaining  I  nuisance.  His  coun- 
sel stated  that  a  recovery  was  sought  on  the  ground  of  negli- 
gence, whereupon  several  motions  were  made  by  defendant,  one 
being  for  dismissal  for  failure  to  prove  negligence.  An  adjourn- 
ment was  taken,  and  on  the  adjourned  day.  after  sonic  iormal 
proof  had  been  taken,  defendant  renewed  its  motions.  Held,  that 
it  was  then  too  late  (or  plaintiff  to  shift  his  ground,  and  recover 
Oil  the  ground  of  maintaining  a  nuisance  —I  Bow skv  vs  Metro- 
politan St.  By.  Co..  74  N.  V.  Supp..  86.}.) 

X E\V  YORK—  Attorneys— Authority — Stipulations  Respecting 
I k-positu«is — Street  Railways — Injury  to  Passenger— Contributory 
Xegligcnce—  Evidence — Sufficiency. 

1.  An  attorney  for  the  defendant  in  an  ai  l  ion  agaitisl  a  street 
railway  company  for  personal  injuries  had  authority  to  stipulate 
that  plaintiff's  deposition  should  lie  taken  in  advance  of  the  trial, 
and  that,  in  the  event  of  his  death  before  trial,  it  should  be  read  on 
the  trial  of  another  action  brought  against  the  defendant  by  his 
personal  representatives. 

2.  In  an  action  against  a  street  railway  company  for  the  wrongful 
death  of  a  passenger,  decedent's  deposition  tended  to  establish  that 
he  signified  his  intention  to  get  off :  that  the  conductor  rang  the 
bell,  and  the  molorman  thereupon  slopped  the  car;  and  that  it  was 
suddenly  started  while  he  was  getting  off,  causing  his  injury.  Two 
disinterested  witnesses  corroborated  his  testimony.  Several  wit- 
ncsses  for  defendant  testified  that  the  car  had  not  stopped.  Others 
testified  that  decedent,  immediately  alter  he  was  injured,  stated 
that  he  attempted  to  get  off  while  the  car  was  in  motion,  in  order 
to  get  a  train,  and  that  it  was  not  the  fault  of  defendant's  servants. 
Held,  that  a  verdict  for  decedent's  administratrix  would  not  lie 
disturbed—  I  l.udeinan  vs.  Third  Ave.  R.  Co..  76  X.  Y  .  Supp  128.) 

NEW  YORK  —  Street  Railways-Collision-Contributory  Xegli- 
gcnce—Xegligcnce. 

I.  One  is  not  negligent  in  attempting  to  drive  acmss  a  street  rail- 
way track  at  a  street  crossing  when  an  approaching  car  is  75  ft  dis- 
tant. 

9.  The  uiotormaii  « if  .1  street  car  has  the  duty  of  approaching 
a  crossing  with  the  car  under  control  the  more  so  where  bis 
view  of  the  crossing  is  obstructed  by  another  car:  and  he  cannot 
give  such  obstruction  as  an  excuse  for  his  rapid  approach. — 
(Schoener  vs  Metropolitan  St  Ry  Co..  76  X.  Y.,  Supp,  157  ) 

NEW  YORK. — Misconduct  of  Counsel— Improper  Argument — 
Ground  for  Reversal — Cure  of  Error — Exceptions — Necessity. 

1.  Conduct  of  plaintiff's  counsel  in  an  action  against  a  street  rail- 
way company  for  personal  injuries,  in  persistently  insisting  that  the 
conductor  had  taken  the  names  of  numerous  passengers  who  were 
not  produced  as  witnesses,  and  whose  names  the  company  refused 
to  disclose  to  him  on  application,  and  in  denouncing  the  company 
as  a  corporation,  and  in  asserting  that  the  trial  was  conducted  on 
defendant*!  part  at  an  unnecessary  personal  expense  to  the  members 
of  the  jury  as  taxpayers,  was  reversible  error,  where  there  was 
no  evidence  whatever  that  the  conductor  or  any  tin .-  else  took  the 
name  of  a  single  passenger  not  produced  by  the  company  as  a 
witness  on  the  trial. 

2.  The  misconduct  of  plaintiff's  counsel  was  not  cured  by  an  in- 
struction, given  at  plain  lift')  instance,  that  "in  case  either  counsel, 
in  summing  up.  staled  facts  that  were  not  proven  upon  the  trial, 
or  in  case  either  counsel  gave  a  recollection  of  the  facts  which 
disagree  with  the  recollection  of  the  jury,  the  jury  may  disregard 
these  statement*,  anil  take  their  own  recollection  of  the  facts  '" 

.V  Xo  exception  is  necessary  to  justify  the  reversal  of  an  order 
denying  a  new  trial,  if  in  furtherance  of  justice.  -<  Stewart  vs. 
Metropolitan  St  Ry  Co..  76  N.  Y..  Supp.  540  ) 

XEW  YORK  —Street  Car  Companies— persons  Crossing  Tracks 
—Liability  for  Electric  Shocks—  Xegliguice— Question  lor  Jury. 

A  person  who.  while  crossing  a  street  car  track,  stepped  on  a  rail 
and  received  an  electric  «hock.  was  entitled  to  recover  for  his 
resulting  injuries,  in  the  absence  of  any  explanation  from  the  com- 
pany, where  it  was  clearly  established  that  the  shock  would  have 
been  impossible  if  the  track  was  in  good  order,  and.  further,  that 
close  to  the  place  where  he  was  walking  was  a  joint  where  two  rails 
met,  which,  if  not  properly  welded,  would  permit  a  shock,  and  tlierc 
was  some  evidence  that  the  rails  at  the  time  were  not  laid  si.  as  to 
allow  in  the  usual  manner  for  expansion  and  contraction,  and  that 
such  manner  of  laying  rails  was  calculated  to  result  ill  imperfect 
i '  ml:- 


2.  Where  a  person  crossing  a  street  car  track  stepped  on  a  rail 
and  received  an  electric  shock,  and  his  evidence  at  the  trial  made  a 
prima  facie  case  in  his  favor,  testimony  by  an  employee  of  the 
company,  whose  duty  it  was  to  keep  the  tracks  in  order,  that  they 
were  in  order  at  the  time  and  place  of  the  accident,  did  not  show 
the  company  to  be  free  from  negligence,  as  matter  of  law. — <  Braham 
vs,  Nassau  Electric  R  Co  .  76  X  Y.,  Supp.  578.) 

XEW  YORK.— Appeal  from  Nun  Suit  — Presumption — State- 
ments of  Witness  Recollection— Street  Railroads— Injury  to  Pas- 
senger- Negligence— Contributory  Negligence. 

1.  On  an  appeal  from  a  judgment  of  non-suit  the  plaintiff  is  en- 
titled to  the  most  favorable  inferences  deduciblc  from  the  evidence, 
and  all  disputed  fads  are  to  be  treated  as  found  in  her  favor. 

-•-  When  a  witness,  a  trolley  car  conductor,  on  being  asked  if  he 
did  not  go  to  one  who  had  been  injured  by  falling  from  his  car,  and 
say  that  the  accident  was  due  to  his  fault,  and  that  he  should 
ha»e  stopped  the  car.  testified  that  he  did  not  remember  making 
such  Statements,  and  could  not  swear  whether  he  so  stated  or  not. 
the  jury  was  justified  in  concluding  that,  if  he  could  not  deny  mak- 
ing them,  he  might  have  made  them,  and  therefore  they  might 
be  true 

.t  Plaintiff  was  injured  by  falling  from  defendant's  open  trolley 
car.  When  she  got  on  she  told  the  conductor  that  she  wished  to 
get  off  at  a  certain  point,  where  it  was  customary  for  the  cars  to 
stop  without  signal.  As  the  car  approached  the  point,  the  plaintiff, 
w  ith  her  little  son.  got  up.  but  the  car.  instead  of  stopping,  as  she 
supposed  it  would,  ran  past  and  around  a  curve  just  beyond,  at  a 
rate  of  sj>c-ed  which  both  the  motorman  and  the  conductor  testified 
was  dangerous  under  the  circumstances.  The  rapid  motion  of  the 
car  around  the  curve  caused  plaintiff  to  be  thrown  out  The  motor- 
man  knew  that  the  plaintiff  was  occupying  a  position  which  made  it 
dangerous  to  run  the  car  at  such  a  speed,  and  the  conductor 
saw  her  get  up  in  anticipation  of  alighting.  Plaintiff's  husband  tes- 
tified that  the  conductor  admitted  to  him  that  the  accident  was  due 
to  his  fault.  The  conductor  testified  that  he  did  not  remember 
making  such  statements,  but  would  not  swear  either  wav.  Held, 
that  the  question  of  defendant's  negligence  should  have  been  sub- 
mitted to  the  jury. 

4-  Plaintiff  was  riding  in  an  o|H-n  trolley  car.  her  little  son  being 
on  a  seat  just  in  front  of  her.  She  had  notified  the  conductor 
..ml  expected  the  car  to  stop  at  a  certain  point,  and  just  before  the 
car  reached  there  she  arose,  and  placed  her  arm  around  the  child,  as 
she  said,  to  belter  protect  him  from  falling  out  when  the  car 
slopped.  The  car  did  not  stop,  and  in  going  around  a  curve  just 
beyond  plaintiff  was  thrown  out  and  injured.  Held,  that  the  ques- 
tion of  contributory  negligence  tboilld  have  been  left  to  the  jury  — 
i  Whitakervs  Staten  Island  Midland  R  Co..  70  X.  Y..  Supp.  s.48') 
Accident— Contributory  Negligence. 

XEW  YORK  -  Death  of  Eireman-Street  Railway  Collision- 
Contributory  .Negligence  Negligence— Dan-ages— Widow's  Pen- 
sion— Evidence— Prospects  of  Deceased— Salaries  of  Higher 
Positions 

I.  Where  a  fireman,  riding  011  a  hook  and  ladder  truck  to  a 
fire.  sees,  when  the  truck  is  about  half-wav  across  the  tracks  oi 
a  street  railroad,  that  there  will  be  a  collision  between  the  truck 
and  a  ear.  and  jumps,  but  is  killed  by  the  truck  being  prei  ipi 
lated  on  him.  the  jury  is  warranted  in  finding  no  contributory 
negligence. 

2  Where,  in  an  action  i..r  the  death  of  a  fireman,  owing  to  a 
collision,  at  the  intersection  of  streets,  between  a  hook  and  lad 
dcr  truck  and  a  street  car,  there  was  evidence  that  if  the  car  had 
been  under  control,  or  the  motorman  had  been  keeping  a  proper 
lookout,  the  accident  would  not  have  happened,  and  that-  the 
tnick  should  have  been  allowed  to  pass  first,  a  verdict  for  plaintiff 
•hould  not  be  disturbed. 

.t  In  assessing  damages  lor  the  death  of  one  employed  11.  a 
city  tiie  department,  the  jury  should  not  consider  the  pension  his 
willow  is  receiving  irom  the  city. 

4.  In  an  action  for  the  death  of  one  employed  in  a  city  fire 
department,  it  appearing  that  deceased  had  risen  lour  grades  in 
the  service,  and  was  strong  and  oi  su-ady  habits,  evidence  show- 
ing the  different  grades  of  advancement  above  the  position  held 
by  deceased  was  admissible,  it  being  proper  foi  the  jury  to  con- 
sider the  prospect'  of  his  being  advanced  and  earning  a  greater 
salary. 

y  Advancement  in  the  department  licing  based  on  competitive 
examinations,  and  advanced  positions  requiring  other  qualifica- 
tions than  those  required  by  deceased's  position,  it  was  error  to 
admit  evidence  as  to  the  salaries  of  higher  positions  in  the  de- 
partment.—(Geary  vs.  Metropolitan  St.  Ry.  Co.,  77  N.  Y.  Supp  . 
5*J 
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NEW  YORK. —Action  for  Death— Parties— Damages— Evi- 
dence -  Admissibility  —  Damages  —  Instruction*  —  Damages  — 
Amount— Admissibility  of  Evidence— Mortuary  Tables. 

1.  Where  a  passenger  was  killed  in  a  collision  between  a  street 
car  and  a  brewery  wagon,  caused  by  the  concurrent  negligence  oi 
both,  a  joint  action  could  be  maintained  against  the  street  rail- 
road company  and  the  brewery  company,  notwithstanding  the 
different  degrees  oi  care  owed  deceased  by  the  two  defendants. 

2.  In  an  action  for  death,  plaintiff  introduced  evidence  ol  de- 
ceaseds habits  in  regard  to  his  family  lite,  the  attention  bestowed 
by  him  on  his  family,  and  the  interest  he  took  in  their  social  en- 
tertainment; that  he  was  a  "home  body" — spending  much  time  at 
home;  and  that  he  took  great  interest  in  the  education  of  his 
children.  The  court  instructed  that  the  word  "pecuniary."  as 
used  in  the  statute  prcscnbing  the  damages  recoverable  in  an 
action  for  death,  excluded  injuries  to  the  affections  and  senti- 
ments arising  irom  the  death  of  relations,  and  also  losses  arising 
from  the  deprivation  of  society  and  companionship  ol  relatives, 
but  that  infant  children  might  sustain  a  loss  from  the  death  of 
their  parent  of  a  different  kind— such  as  lovs  of  nurture,  and  of 
intellectual,  moral,  and  physical  training,  and  of  parental  instruc- 
tion. Held  that,  as  limited  by  the  instruction,  there  was  no  error 
in  the  admission  of  the  testimony 

3.  In  an  action  for  death,  the  court  instructed  that,  in  measur- 
ing the  pecuniary  toss  to  deceased's  wiie  and  children,  the  jury- 
could  consider  the  loss  of  monetary  support  which  deceased 
would  have  given,  and  the  amount,  if  any,  which  he  might  have 
added  to  his  inheritable  estate,  provided  that  (hey  found  that 
such  increase  would  have  actually  occurred  from  sources  other 
than  profits  from  capital  invested,  and  that  the  widow  and  chil- 
dren would  have  been  alive  to  inherit  it,  but  that  the  jury  must 
consider  deceased's  age.  his  losses  and  earnings,  li  any,  his  ex- 
pectancy of  hie,  prospective  activity,  expense  of  his  own  living, 
and  all  the  circumstance*  surrounding  it;  that  they  were  not  to 
speculate  on  the  subject,  hut  must  base  their  finding  on  the  rea- 
sonable probability  oi  his  earnings,  based  <>n  the  evidence.  Held, 
that  there  was  no  error  in  refusing  to  charge  that  the  jury  must 
consider  the  possibility  of  deceased's  becoming  poor,  and  his 
children  being  compelled  to  support  him  in  his  old  age. 

4  In  an  action  for  death,  it  appeared  that  deceased  was  sixty- 
two  years  old.  in  robust  health,  and  had  a  life-  expectancy,  ac- 
cording to  mortuary  tables,  .,(  thirteen  years;  that  he  had  been 
a  successful  business  man.  having  risen  from  a  clerk  to  a  partner 
in  a  large  department  store,  and  had  accumulated  considerable 
property,  and  expended  fot  his  own  and  family's  support  about 
$5,000  a  year     Held,  that  a  verdict  of  $-'5,000  was  not  excessive. 

5.  In  an  action  for  death,  mortuary  fables  are  admissible  as 
evidence  of  the  life  expectancy  of  deceased. — (Sternfcls  vs.  Metro- 
politan St.  Ry.  Co.  et  al..  77  N.  Y.  Supp.,  300.) 

NEW  Y<  )RK  —  Wrongful  Death— Damages-Evidence— Ad- 
missibility—  Exclusion    Prejudicial  Error — Presumption. 

t.  On  the  issue  as  to  the  damages  m  an  action  for  the  wrong 
ful  death  of  a  cat.  driver,  evidence  .is  to  whether  he.  at  times, 
in  intoxicated  at  the  end  of  a  day's  drive  was  improperly 


2.  In  an  action  for  the  wrongful  death  of  a  cab  driver,  where 
the  jury  awarded  a  verdict  of  $10,000,  a  rejection  of  material  evi 
dence  on  the  issue  of  damages  must  be  presumed  to  have  been 
prejudicial     (Mcllwainc  vs.  Metropolitan  St.  Ry.  Co.,  77  N.  Y. 
Supp.,  426.) 

NEW  YORK— Appeal  Condemnation  Proceedings— Award 
of  Commissioners. 

Where  commissioners  of  appraisal  in  condemnation  proceed- 
ings viewed  the  premises,  and  the  estimates  of  witnesses  as  to 
value  differed  materially,  the  award  will  not  he  disturbed,  al- 
though it  might  he  more  satisfactory  if  smaller,  where  it  does  not 
appear  that  the  commissioners  proceeded  on  an  erroneous  prin- 
ciple, or  were  influenced  by  passion  or  prejudice,  or  overlooked 
or  disregarded  the  evidence,  and  for  that  reason  injustice  has 
been  done  — ( Manhattan  Ry  Co.  \s  Comstock  et  al..  77  N  Y. 
Supp  .  416/) 

NEW  YORK-Street  Railway-Personal  Injuries-Negli- 
gence—Contributory  Negligence. 

1.  In  an  action  against  a  street  railway  for  personal  injuries  the 
evidence  showed  that  plaintiff,  after  alighting  from  a  ear  at  a 
frequented  crossing,  went  behind  it,  and  in  attempting  to  cross 
the  street  was  struck  by  a  car  coming  in  the  opposite  direction 
The  car  was  coming  faster  than  usual,  and  no  effort  was  made 
to  stop  it  until  after  the  accident  No  gong  was  sounded,  or 
warning  of  any  kind  given.  Held  sufficient  to  sustain  a  finding 
that  the  motorman  was  negligent. 

2.  Plaintiff,  on  alighting  from  a  car,  passed  behind  it.  and. 
after  looking  up  without  seeing  another  car  in  sight,  attempted 
to  cross  the  other  track,  and  was  struck  hy  a  car  coming  in  the 


opposite  direction.  Her  vision  in  that  direction  was  obscured 
by  the  car  behind  which  she  had  passed.  Her  companion  pre- 
ceded her  by  about  6  ft.,  and,  without  hastening,  crossed  in 
safety  No  gong  was  sounded  or  warning  given  by  the  approach- 
ing car.  Held,  that  plaintiff  was  not  negligent  —  (Pellctreau  vs. 
Metropolitan  St.  Ry.  Co.,  77  N.  Y.  Supp.,  3H6.) 

NEW  YORK. — Street  Railroads— Crossing  Accident— Negli- 
gence of  Gripman — Evidence — Admissibility. 

1.  Evidence  that  a  cable  car  approached  a  street  crossing  at  a 
high  rate  of  speed  without  sounding  a  gong,  though  a  woman 
struck  by  the  car  was  approaching  the  track,  and  that  the  car 
went  about  45  ft.  after  the  accident,  was  sufficient  evidence  of  the 
gripman's  negligence  to  sustain  a  recovery. 

i.  A  witness  for  defendant  in  a  street  car  crossing  accident  case, 
who  testifies  that  the  injured  person  was  warned  by  shouts  of 
the  approach  of  the  car,  can  not  testify  whether  the  accident 
would  have  occurred  if  the  injured  person  had  stopped  when  so 
warned,  as  such  question  is  lor  the  jury. — (Cosgrove  vs  Metro- 
politan St  Ry.  Co.,  77  N.  Y.  Supp.,  024.) 

NEW  YORK-Street  Railways-Personal  Injury-Child  on 
Track. 

In  an  action  for  personal  injuries  to  a  child  by  being  struck 
by  a  street  car  while  she  was  running  across  the  street,  the  court 
jiroperly  refused  to  charge  that  "the  motorman  was  not  obliged 
to  apply  his  brake  before  he  observed  that  the  child  was  in  dan- 
ger." a*  the  instruction  eliminated  any  question  of  negligence  on 
the  motorman's  part  in  failing  to  discover  the  danger  sooner 
than  he  did— (Colabel  vs.  Metropolitan  St.  Ry.  Co.,  77  N.  Y. 
Supp.  584) 

TENNESSEE.— Trial— Instructions— Presentation  of  Theory 

of  Case. 

Where  there  is  conflict  in  the  evidence  on  a  material  issue, 
submission  thereof  without  any  instruction  as  to  defendant's 
theory  oi  the  case  as  based  on  that  issue  is  reversible  error. — 
I  Memphis  St.  Ry.  Co.  vs.  Newman.  69  S.  W.  Rep.,  aoy.) 

TENNESSEE— Street  Railroads— Collision  at  Crossing— Ac- 
tion for  Injuries— Defenses—  Contributory  Negligence— Instruc- 
tions— Control  of  Car  at  Crossings. 

1.  An  action  against  a  street  railroad  company  lor  injuries 
received  by  plaintiff  in  a  collision  between  his  wagon  and  de- 
fendant's car  at  a  street  crossing  can  not  be  maintained  if  plain- 
tiff's own  negligence  proximately  contributed  to  his  injuries. 

2.  In  an  action  for  injuries  received  in  a  collision  between  a 
wagon  and  a  street  car  at  a  street  crossing,  the  court  instructed 
that  it  was  the  duty  of  defendant's  motorman,  on  approaching 
the  crossing,  to  have  his  car  under  such  reasonable  control  as  to 
be  able  to  avoid  colliding  with  persons  using  the  crossing;  that 
it  was  his  duty  to  be  on  the  lookout,  and  to  have  seen  what  any 
ordinarily  careful  motorman  would  have  seen,  but  that,  if  no  one 
was  near  enough  to  make  a  collision  probable,  he  had  the  right 
to  assume  that  persons  approaching  would  use  ordinary  care  to 
avoid  a  collision;  that  no  mistake  in  regard  to  these  assumptions 
would  be  negligence:  and  that,  if  the  motorman  complied  with 
the  law  as  charged,  he  was  not  guilty  of  negligence,  unless  he  was 
running  his  car  at  an  excessive  rate  of  spe«d,  so  that  he  could  not 
stop  when  danger  became  apparent.  Held  not 
placing  on  defendant  the  responsibility  of  an 
St  Ry  Co.  vs.  Wilson,  60  S  W.  Rep  ,  265.) 

TENNESSEE  —Street  Railways— Passengers— Injuries— Col- 
lision with  Vehicle — Degree  of  Care — Instructions. 

In  an  action  by  a  passenger  against  a  street  car  company  for 
injuries  sustained  by  a  collision  with  a  dray  at  a  cross  street,  the 
court  instructed  that  the  drayman  and  motorman  had  equal 
rights,  and  each  owed  the  duty  to  approach  the  crossing  at  a 
speed  enabling  him  to  stop  if  necessary'  to  avoid  collision;  that, 
if  either  failed  to  do  so,  he  was  guilty  of  negligence,  and  if  it 
caused  the  injury  plaintiff  must  look  to  such  negligent  party; 
that  if  the  car.  running  at  a  high  speed,  ran  into  the  dray  as  it 
was  attempting  to  cross  and  was  almost  across  the  track,  and 
whirled  it  around,  so  that  the  shafts  were  thrust  into  the  car, 
injuring  plaintiff,  defendant  was  liable  though  the  drayman  was 
negligent;  but  if  the  dray  dashed  into  the  rear  of  the  car,  and  the 
shafts  protruded  and  injured  plaintiff,  then  the  drayman  was 
liable,  and  verdict  should  be  for  the  defendant.  Held  that,  while 
of  the  charge  might  be  construed  as  requiring  the  mo- 
to  have  his  ear  under  absolute  control,  as  a  whole  it 
was  not  erroneous  a<  requiring  too  high  a  degree  of  care  of  de- 
fendant -(Memphis  St.  Ry.  Co.  vs  Norris.  60  S  W  Rep..  325.) 
TEXAS— Street  Railway  Companies— Duty  to  Passengers 
It  is  the  duty  ol  a  street  railway  company  to  exercise  the 
highest  degree  of  care  in  operating  its  ears  to  prevent  injury  to 
passengers,  and  failure  of  its  servants  in  that  respect  is  its  negli- 
gence—(Citizens'  Ry  Co.  vs.  Craig.  69  S.  W.  Rep.,  a.nO 
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THE  MARKETS 

Wall  Street,  Nov  12.  190.2. 

The  Money  "Isrkct 

One  or  two  very  important  developments  have  occurred  in  the 
money  market  durinK  the  past  week.  The  Secretary  of  the 
Treasury  has  discontinued  the  deposits  of  internal  revenue  in  the 
national  hank  fund,  and  has  said  that  no  more  State  and  munici- 
pal bonds  will  be  received  in  lieu  of  United  States  bonds  as 
security  for  government  deposits.  Secondly,  the  leading  New 
York  hanks,  acting  apparently  under  an  agreement,  have  fixed 
6  per  cent  as  the  minimum  at  which  time  loans  will  be  made  for 
the  present.  The  meaning  of  this  latter  step  has  been  construed, 
with  good  reason,  to  lie  a  warning  to  speculator*  in  stock*  that 
they  need  CxDCCt  no  consideration  for  any  plans  for  fresh  bor- 
rowing. It  is  part  of  the  general  policy,  of  which  many  evidences 
have  recently  appeared,  to  force  a  contraction  of  speculative 
liabilities,  and  put  hank  resources  in  a  sounder  position.  With- 
drawal oi  the  Treasury  relief  offers  presumably  reflects  the  bclici 
of  the  officials  at  Washington  that  the  extraordinary  remedies 
applied  during  the  last  month  and  a  half  are  no  longer  needed 
Still  the  immediate  effect  is  to  greatly  increase  the  strain  upon  the 
local  market.  The  Treasury  becomes  once  again  a  heavy  creditor 
against  the  banks,  and  as  money  is  still  flow-ing  out  in  quantity  to 
the  interior,  we  are  likely  to  sec  for  several  weeks  a  considerable 
decrease  in  the  banks'  cash  holdings.  This  will  be  offset,  so  far  as 
the  next  Saturday  bank  statement  is  concerned,  by  the  natural  re- 
sults of  extensive  speculative  liquidation  on  the  Stock  Exchange. 
The  problem  of  gold  exports  remains  in  statu  quo.  Demand 
sterling,  which  ro<e  to  4-87!i  at  the  close  of  last  week,  has  eased 
off,  as  the  money  market  has  given  signs  of  hardening,  It  is 
an  interesting  question,  hut  one  which  is  by  no  means  easy  to 
answer,  whether  local  hankers  are  not  as  much  concerned  with 
checking  an  outflow  of  gold  as  with  reducing  the  inflated  loan 
account  at  home  Their  purpose  may  be  to  accomplish  the 
gradual  settlement  of  foreign  obligations  by  use  of  domestic 
credits  forcibly  released,  rather  than  by  shipments  of  gold,  which 
would  only  trench  still  further  upon  the  much-talked  of  scant 
margin  of  cash  reserve  Summing  up  the  best  judgment  of  the 
situation  is  that  money  rates  will  continue  to  he  held  at  their 
present  comparatively  stiff  level  until  the  end  of  the  year. 

The  Stock  fUrket 

The  period  of  violent  decline  and  enormous  liquidation  which 
has  occupied  the  Stock  Exchange  this  week,  is  generally  referred 
to  the  conditions  which  have  been  outlined  in  the  money  market. 
The  banking  community  have  evidently  decided  to  make  a  clean 
job  of  it,  and  to  force  the  big  speculative  syndicates,  which  have 
been  borrowing  immense  sums  in  their  various  deals,  to  disgorge 
enough  of  their  holdings  to  put  the  loan  accounts  in  a  sound 
condition  again.  This  process  has  had  an  extremely  disastrous 
effect  upon  the  active  share  list.  The  circumstances  demanding 
urgent  liquidation,  those  securities  having  the  readiest  market, 
arc  naturally  the  ones  that  have  been  first  pressed  for  sale.  On 
such  occasions,  of  course,  no  account  has  been  taken  of  actual 
values,  Securities  have  been  thrown  over  simply  for  what  they 
would  bring,  and  the  standard  shares  of  recognised  merit  ha\e 
suffered  fully  as  much  as  the  rest  Judged  by  all  the  teachings 
of  experience  such  a  reaction  is  bound  to  be  overdone  The 
market  will  right  itself  eventually  in  all  probability  on  a  higher 
level  oi  prices  than  the  present.  But  it  takes  time  for  the  invest- 
ment demand  to  digest  such  a  tremendous  outpouring  of  specula- 
tive holdings  as  has  been  witnessed  during  the  past  week.  The 
majority  of  the  dividend  paying  stocks  are  now  selling  at  figures 
where  the  rate  of  return  is  attractive  to  the  investment  interest 
Inasmuch  as  there  is  no  sign  of  any  falling  off  in  earning  capacity 
or  in  the  general  business  of  the  country,  it  is  plain  that  for  those 
who  use  their  own  funds  for  the  purpose,  the  market  offers  many 
tempting  opportunities.  For  the  speculator  on  margin,  however, 
the  path  is  as  yet  by  no  means  clear,  simply  because  there  are  no 
accurate  means  of  gauging  whether  the  forced  contraction  of 
speculative  credits  has  yet  reached  its  limit.  The  best  judges 
of  the  situation  arc  inclined  to  think  that  even  with  further 
liquidation  the  decline  cannot  go  much  further. 

The  local  traction  group  has  not  felt  the  shock  of  the  general 
decline  to  the  extent  that  other  departments  have.  Both  Brooklyn 
Rapid  Transit  and  Metropolitan  have  touched  the  lowest  prices 
oi  the  season,  but  pressure  even  on  them  has  been  considerably 
lighter  than  elsewhere  On  the  other  hand  Manhattan  has  dis- 
tinguished itseli  by  a  remarkable  display  of  resistance  to  the  gen- 


eral selling  movement.  The  buying  in  this  stock  has  been  steady 
enough  to  absorb  all  offerings,  at  comparatively  slight  recessions, 
and  there  is  little  doubt  that  it  comes  from  people  who  have  re- 
ceived their  inspiration  from  sources  close  to  the  management  of 
the  property.  Those  who  are  in  a  position  to  known  what  is  going 
on  talk  in  glowing  terms  of  the  present  earnings  of  the  com- 
pany. 

Chicago 

Liquidation  and  lower  prices  have  been  the  rule  in  Chicago 
during  the  last  week.  Union  Traction  common  is  off  to  15,  and 
there  is  no  market  for  the  preferred  above  46.  City  Railway  share* 
have  fallen  to  210.  from  212' j  a  week  ago.  Metropolitan  common 
is  down  more  than  a  point  to  jo,  while  the  preferred  broke  sharply 
from  88  to  86.  Lake  Street  has  been  very  weak  at  Oj North- 
western common  at  34,  the  preferred  at  81,  South  Side  at  too, 
while  West  Chicago  Street  Railway,  selling  ex-dividend,  dropped 
from  oo'>  to  89.  These  declines  have  not.  on  the  whole,  had 
any  reference  to  actual  property  conditions.  Unfavorable  comment 
is  heard  about  the  increase  in  Union  Traction's  operating  expenses, 
owing  to  the  recent  advance  in  wages  and  the  adverse  transfer 
decision.  It  is  said,  however,  that  the  increased  cost  of  operation 
on  these  accounts  is  not  equal  to  the  increase  in  present  gross  earn- 
ings over  those  of  a  year  ago.  Meanwhile  earnings  of  the  elevated 
lines  continue  to  make  the  same  excellent  comparisons  that  they 
have  during  the  last  few  months.  Those  of  the  Northwestern 
are  17  per  cent  larger,  so  far  this  month,  than  in  the  corresponding 
period  last  year,  and  in  the  case  of  the  Metropolitan  the  increase 
amounts  to  30  per  cent.  An  important  plan  is  reported  to  be  under 
way  by  which  the  South  Side  Elevated  will  acquire  an  outlet  to  the 
Stock  Yards.   The  matter  is  now  before  the  Mayor  for  approval 

Philadelphia 

The  leading  Philadelphia  stocks  have  been  depressed  in  sym- 
pathy with  the  general  speculative  demoralization  of  the  last 
week,  hut  their  losses,  as  compared  with  other  stocks,  are  only 
trifling.  Rapid  Transit,  after  holding  up  around  18  for  most  of 
the  time,  broke  sharply  on  Monday  and  Tuesday,  closing  on  the 
latter  day  at  )6  bid.  Union  Traction  meanwhile  dropped  a  point 
to  46.  But  the  liquidation  in  both  stocks  was  not  at  all  heavy. 
American  Railways  was  exceptionally  firm,  and  moved  directly 
against  the  rest  oi  the  market,  rising  from  S3>4  to  a  new  record 
price  of  54!^.  It  looks  very  much  as  if  all  offerings  of  this  stock 
were  being  absorbed  by  people  who  know  the  inside  conditions 
of  the  company  There  is  no  doubt  but  that  earnings  of  all  the 
constituent  properties  arc  steadily  increasing,  and  the  market 
advance  is  simply  reflecting  the  opinion  that  this  fact  in  time 
means  higher  dividends  on  American  Railways  stock.  Bond  sales 
for  the  week  include  Indianapolis  4s  at  86#.  Consolidated  New 
Jersey  5*  at  IVM.  Electric- People  s  Traction  4s  at  98^,  and 
People's  Passenger  4s  at  105. 

Other  Traction  Securities 

The  general  speculative  depression  has  been  felt  in  the  Boston 
traction  market,  more  in  curtailing  the  volume  of  business  than 
in  causing  liquidation.  Massachusetts  Electric  common  has  yielded 
the  most  of  any,  selling  down  2  points  to  36'$.  The  preferred  has 
held  steady  around  96,  Boston  Elevated  around  153.  and  West 
End  common  around  <)i>/3.  In  Baltimore  the  United  Railway 
issues  are  weaker,  the  common  stock  dropping  fractionally  to  tj>4. 
and  the  income  bonds  to  68.  Nashville  Railway  5  per  cent  certi- 
ficates have  held  exceptionally  strong  at  77U.  although  the  shares 
of  the  same  company  continued  heavy  around  4.  Other  Baltimore 
transactions  include  United  Railways  4s  at  95.  Anacostia  and  Poto- 
mac 5s  at  104,  and  Charleston  Consolidated  5s  at  o.t! j.  On  the 
New  York  curb  New  Orleans  common  dropped,  on  sales  of  aliout 
800  shares,  from  16J4  to  1514,  and  the  preferred  from  s.t  to  51. 
Other  sales  for  the  week  comprised  American  Elevated  at  ?jf  and  Ji. 
New  Orleans  4'..s  at  Be,  San  Francisco  subscription  from  47' j  to 
4854,  and  United  Railways  of  St.  Louis  4s  at  84^4".  Practically  noth- 
ing doing  in  traction  stocks  on  the  Cleveland  exchange  last  week; 
or  any  other  stocks  for  that  matter.  Sales  numbered  only  460 
shares.  Aurora,  Elgin  &  Chicago  common  sold  down  from  37>i 
to  36+4  on  too  shares.  A  lot  of  too  Cincinnati,  Dayton  &  Toledo 
sold  at  40.  a  decline  of  Ya,  from  last  sales.  Western  Ohio  receipts 
sold  at  20?  a  fractional  decline.  Monday  matters  brightened  some- 
what. The  formal  announcement  that  the  Cincinnati  "community 
of  interests"  plan  has  been  signed  up  to  the  good  advantage  of  the 
Miami  Erie  Lanal  sent  that  stock  up  >4  point.  Three  lots  sold 
at  XV  and  then  came  new*  of  New  York's  tumbling  market,  which 
brought  the  offer  down  to  JO  and  the  bid  to  25.    A  small  lot  of 
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Syracuse  Rapid  Transit  sold  at  .,_<.  the  first  of  this  sold  in  some 
weeks.  Lake  Shore  Electric  was  considerably  weaker,  only  1 1  tx-ing 
l»id  and  •"•"'d  fc*  the  common.    On  Monday  the  guaranteed 

stock  of  the  Cincinnati  &  Hamilton  Traction  Company  was  placid 
•  n  the  market,  the  preferred  being  quoted  at  HJ'j,  while  the  com 
mon  was  sold  from  35!  >  to  JQ,  closed  the  day  at  37',  *-  The  pre- 
ferred stuck  draws  5  per  cent  dividend,  and  the  common  fur  two 
years  draws  no  dividend,  and  after  that  advances  one-half  of  one 
per  cent  annually,  until  it  reaches  4  per  cent.  Dividends  on  lin- 
stocks, are  guaranteed  by  the  Cincinnati  Traction  Company.  The 
road  is  a  combination  of  the  old  Mill  Creek  Valley  system. 


Security  Quotation 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bond*,  as  compared  with 
last  week: 

<  I,, sing  11  nl 

Nov.  :l   Sat.  10 

American    Railuays  Company   

Aurora,  Kl(in  &  Chicago   

Boston  Elevated   

Il.ooklyn  H.  T  

t  ity   », 

Chicago  Union  Tr.  (common)   

Chicago  Union  Tr.  (prelcrred)   , 

lies  eland  Electric   

Columbus  (common)   

(  oluml.ui  (preferred)  

<  "ii  Ulcd  Traction  ..<  N.  J  

Consolidated  Traction  ol  N.  J.  a,  

Detroit  United   

Electric  People.'.  Traction  (Philadelphia!  Is.  

Elgin,  Aurora.  At  Southern   , 

Indiaimpoli,  Street  Railway  Is  

lake  Shore  Klcelric   

lake  Street  Elevated   


Massachusetts  Elec.  Cos.  Icomrnonl 
Massachusetts  Elec.  Cos.  (prcierrcd) 
Mett<>|Mihtan  Elevated, 
Metropolitan  Elevated, 

Metropolitan  Mrrel   

New  tlrlean*  Railways  (common! 
New  Orleans  Railways  t |»r eferred I 

North  American    

Northern  Ohio  Traction  icomrnonl  . 
Northern  Ohio  Traction  (preferred?. 

North  Jersey   

Northwestern  Elevated,  Chicago  u-€i 

Philadelphia  Hapi.l  Transit   

Philadelphia  Traction   

St.  Louis  Transit  Icmmonl   

South  Side  Elevated  (CTiicago)   

Syracuse  Rapid  Transit   

Syracuse  Rapid  liansjt  (prcierrcd)  . 


Toledo  Kail-ay  &  Light   

Twin  City,  Minneapolis  (common)  

United  Railways.  St.  Louis  (preferred) 

t'nited  Railways,  St.  Louis,  4s  
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The  iron  situation  continues  to  hang  on  the  question  whether 
supply  is  not  beginning  to  overtop  demand.  As  yet,  however,  it 
is  only  in  some  of  the  higher  forms  of  the  industry  that  reaction 
has  really  appeared.  Tin  plate,  wire  and  nails,  and  sheets  are  the 
principal  products  affected,  Elsewhere  in  all  the  lower  and  middle 
grades,  including  pig  iron  and  steel  billets,  and  in  many  oi  the 
higher  grades,  including  steel  rails  and  structural  material,  the 
conditions  arc  unchanged  from  what  they  have  been  for  a  long 
while  past,  namely,  production  is  running  well  behind  consump- 
tion, and  the  output  is  sold  a  good  ways  ahead.  Quotations  are 
as  follows:  Bessemer  pig  iron.  $21.75  and  $^.00:  steel  billets, 
J.an.oo  and  $Jt  50;  steel  rails,  $28,00. 


Quotations  for  the  leading  metals  are  as  follows:  Copper,  ||J4 
and  1 1*4  cents;  tin.  36%  cents;  lead,  4M,  cents,  and  spelter.  $,.30 
and  $5 .40. 


CHICAGO.  ILL.  The  stockholders  of  the  Metropolitan  West  Side  Elevated 
Railway  met  Nov.  &  and  voted  to  amend  the  charter  of  the  company  so  as  to 
prrmit  the  huitding  of  the  new  downtown  terminal  spur  and  depot  fi>r  which 
real  estate  was  purchased  some  months  ago.  The  cost  nf  the  improvement 
will  be  paid  (or  out  of  an  issue  of  JC.600,000  eitetuion  bonds  bearing  4  per 


improvement  purpose*  cost  »•.<.   Wotk  on  the  building  ol  the  new  sun,  i 

Mill  commence  soon  alter  Jan.  1.  The  new  terminal  wilt  be  lor  the  purpose 
ol  alt, (Tiling  downtown  terminal  facilities  in  addition  to  tl-.c  Union  loop,  a> 
(he  capacity  ol  the  loop  is  beginning  to  he  taxed  by  the  large  number  ol 
trains  put  upon  it  by  the  Metropolitan  and  the  South  Side  ccimpj.il.irs. 

DAVENPORT  1A.  An  amendment  to  the  articles  of  incorporation  of  the 
TriCity  Railway  Company  has  been  filed  with  the  Secretary  of  Stale  of  lows. 
increasing  the  Capital  stock  irom  |1,2WJ.«.«  to  tl.&oo.ouo.  The  increase  in  the 
stock  is  to  be  used  in  improvements  and  in  extending  the  lines  ol  the  com- 
pany. 

BOSTON,  MASS.  The  Railroad  Commissioners,  as  petitioned,  have 
authorized  the  Huston  &  Worcester  Street  Railway  Company  to  issue  at  par 
77iuu  shares  ol  original  stosk.  giving  the  company  ttatr.uuu  to  pay,  in  pan, 
Huatnig  indebtedness  incurred  in  construction  and  equipment  ol  its  lines  and 
in  the  acquisition  ot  real  and  personal  property. 

BUSTON.  MASS.  The  Railroad  Commissioners  hive  approved  an  issue 
of  jrru.OlO  in  capital  by  the  Boston  Ac  Worcester  Street  Railway  Company, 
the  ongmally  fisrd  capital  of  the  company,  to  be  sold  to  subscribers  al  par, 
that  amount  bring  reasonably  necessary  for  paying  in  part  floating  indebted- 
ness properly  incurred  in  the  construction  and  equipment  ol  the  road. 

DANVEHS.  MASS.  The  Middlelon  \  Darners  Street  Railway  Company 
has  petitioned  the  Railroad  Commissioners  lor  approval  of  an  issue  of  ttt.'s.<l 


BROOKLYN.  N.  Y.-TI.e  directors  el  Brooklyn  Union  Elevated  have  de 
dared  »  tegular  dividend  ol  t)|  per  cent  and  per  cent  extra  on  preferred 
slock,  payable  Dec.  11  to  stockholder.,  of  record  Dec.  It  The  last  regular 
dividend  declared  on  the  preferded  sbxrk  was  1  per  cent.  Hereafter  the 
dividend  will  be  dcclari-d  semi-annually. 

NEW  YORK,  V  Y. -Application  has  been  made  to  the  New  York  StoeW 
1-1* Mil  by  the  Twin  City  Rapid  Transit  Company  to  list  tl-joT.OOU  iddi 
lional  common  rtosk. 

NEW  YORK,  N.  Y— The  annual  meeting  ol  the  stockholder,  ol  the 
Metropolitan  Street  Railway  Company  will  be  held  on  Monday,  Dec.  1.  Uaiii. 
at  (HI  Broadway.  A  special  meeting  of  the  st< h  kholders  will  also  be  held  tor 
the  purpose  ol  voting  upon  a  proposition  to  adopt  a  by  law  ol  the  company 
prescribing  a  pgtrM  ol  ten  days  prior  to  meetings  oi  the  stockholders  <d  the 
company  during  which  no  transfers  ol  slock  on  the  books  nf  the  company 
njy  be  made,  and  also  for  the  puipose  ol  voting  upon  a  proposition  to  niter 
the  certificate  ol  incorporation  of  the  com|.anr  by  an  amended  cetlihculc. 
providing  that  the  directors  shall  Ise  classified  into  llitee  classes  of  three 
directors  each,  holding  ortice  respectively  lor  one.  two  and  three  years,  s,. 
that  three  directors  shall  tie  elected  annually,  and  to  amend  the  by  laws 
accordingly;  and  also  foe  the  purpose  of  transacting  such  other  business  a, 
may  lawfully  come  before  the  meeting.  The  notice  calling  the  annual  meeting 
is  signed  by  W.  L,  Elkins,  the  new  president, 

AKRON.  OIll(l.-The  gross  earnings  of  the  Northern  Ohio  Traction  Com 
pany  for  October  were  »SI.S2£,  „  ,„„  at  II2.ofi2  over  the  same  month  last  year. 

TOLEDO,  Olllo.-The  passenger  rcee.pt,  of  the  Toledo  Railway,  A  Light 
Company  f,„  October  were  Jsri.sas,  a  gain  of  I7.W0  over  the  some  month  ..I 
last  year.   This  is  a  daily  gain  of  $££!. 

CLEVELAND,  OHIO.— Til  st«Vholder.  of  the  Toledo  Ik  Weatern  Kail 
way  will  meet  Nov.  ■*>  to  ratify  the  action  u(  the  directors,  who  have  decided 
to  assume  the  bonded  indebtedness  of  the  Toledo,  1  ayrtlc  ct  Western  Kail 
way,  which  was  organised  a  short  time  ago  to  build  an  extension  of  the 
loledo  &  Wclrm  Railway  from  layette  to  Alvordton  and  I'  ioncer,  a  disi.mes- 
ol  14  miles,  lbe  Toledo.  Fayette  &  \\  e-tern  KaiUay  (  ,„n|>any  owns  a  Mi.  ft 
private  right  of  way  over  the  route,  It  i,  expected  that  nevt  year  the  line 
will  be  further  extended  lo  connect  with  lines  in  Ind.aiia. 

CLEVELAND,  OHIO.  About  a.utw  shares  out  of  ;C.i«.  .harcs  of  the 
Northern  Ohio  Traction  Company  base  been  deposited  with  a  trustee,  iusur- 
■  rig  the  tcorganiGitton  of  the  company  as  the  Northern  Ohio  Railways  a 
Light  Company  under  terms  outlined  recently  in  the  Srater  Rxilway 
JovaNAL.   No  change  in  the  onSeer.  1.  contemplated. 

CLEVELAND.  OHIO- The  gross  earning,  ol  the  Cleveland  Electric  Rail 
way  Company  have  increased  II.'a«.lM«j  thus  far  this  year,  and  it  is  estimated 
that  the  earnings  for  the  year  will  be  fc>«i,<i»  more  than  last  year. 

CLEVELAND.  OHIO-Thc  Clevehnd,  Elyria  ft  Western  Railway  Com 
pany  is  considering  the  advisability  of  increasing  its  capital  stock  from 
HJMiM  to  R.IMl.OuH.  It  appears  that  the  construction  at  the  Norwalk  ex 
tension  cost  more  money  than  originally  estimated.  It  is  protintde  that  each 
will  tie  permitted  lo  subscribe  to  the  extent  of  So  per  cent  ol  hi. 
hngs,  at  KHI.  At  the  present  time  the  stock  ia  held  at  nlsjnt  tSU,  although 
nail  sale  was  made  recently  al  |7» 


a  small  sale  was  made  recently  at  IT". 

CLEVEI-AND.  OHIO.-Tbe  syndicate  ol  hanks  which  propose,  to  assist 
in  the  refinancing  of  the  Lake  Shore  Electric  Railway  Company  held  several 
MtgMatl  last  week  to  formulate  a  plan  to  remove  the  obstacles  which  at 
present  presents  the  immediate  removal  of  the  receiver.  Sc»crai  plans  for 
raising  the  money  necessary  to  pay  nil  pressing  claim,  which  amount  to  be- 
tween MO0.0O0  and  SbtlO.utU  have  been  suggested.  One  plan  provides  for  tlo- 
issuing  of  tl.0W.UW  preferred  slock  to  be  sold  present  stockholders  at  ttt>.  tin- 
new  stock  to  be  a  first  preferred.  Another  plan  contemplates  increasing  tin- 
present  preferted  stuck  by  N,2no,MIO,  instead  of  making  a  lirst  and  second 
piefeiicd  slock.  It  i,  officially  denied  that  any  plan  for  assessing  the  stock 
Irom  16  to  tl»  per  share  is  contemplated.  It  is  now  proposed  10  call  a 
special  meeting  of  the  stockholders  to  settle  the  matter. 

PHILADELPHIA.  PA.— The  American  Railways  Company  has  declared  a 
quarterly  dividend  of  It*  per  cent.  This  increase,  the  dividend  basis  from  5 
per  cent  to  «  per  cent,  The  dividend  i.  payable  Dec.  15  to  stock  ol  record 
Nov.  ».  The  surplus  of  the  company  now  amounts,  approximately,  to  fSui. 
flOQ.  or  about  10.  per  cent  of  the  capital  without  allowing  foe  .|uarlerly  dividend 
of  14  per  cent  just  declared.  The  gross  earnings  for  the  three  months  endow 
Sept.  30  were  taM.lW.  an  incici.se  over  the  same  utiarter  ol  the  preceding 
year  ..f  HMD. 
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Notlee>.— These  statistics  will  be  carefully  revised  front  month  to  month,  upon  inforn 
The  table  should  bo  used  in  connection  with  our  Financial  Supplement  "American  St: 


rmation  received  from  the  companies  direct,  or  (roes  official  sources. 

 Street  Railway  Investmenta,"  which  contains  tne  annual  operating 

report*  to  the  ends  of  the  various  financial  Tears.    Similar  statistics  in  resrard  to  roads  not  reporting  are  solicited  br  the  editors.  •  Including  taxes, 

t  Deficit.      a  Comparison  Is  made  with  IKD  because  10  1M1  the  earnings  were  abnormal  on  account  of  the  Pan-American  Exposition.      *  All  capital  stock 
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AaWertieini  of  Inter  urban  Electric  Railway* 

Advertising  of  interurban,  and  even  of  city  electric  railways,  ii 

now  becoming  so  general  and  so  much  thought  is  being  given 
the  preparation  oi  attractive  folders  and  other  advertising  matter 
thai  it  is  the  belief  of  the  editors  of  the  Street  Railw  ay  Journal 
that  it  would  be  of  value  lo  those  in  charge  of  advertising  of 
interurban  roads  in  one  part  oi  the  United  States  to  know  what 
those  in  other  localities  are  doing.  A  great  many  excellent  and 
original  ideas  in  the  advertising  oi  interurban  roads  may  be 
round  in  ditTerenl  pant  oi  the  country,  but  because  oi  the  neces- 
sarily local  circulation  of  the  advertising  matter  of  an  electric 
railway,  the  advertising  men  of  roads  in  other  parts  of  the  country 
seldom  see  what  their  distant  brethren  are  doing.  It  is  with  the 
hope  that  some  helpful  ideas  in  this  class  ol  advertising  will  re- 
ceive greater  circulation  that  the  Sikhi  Railway  Journal  wi.I, 
irom  time  to  time,  reproduce  as  nearly  as  possible  pages  from  the 
inosi  attractive  or  sinking  advertising  iolders,  timetables  or  other 
matlcf  published  by  various  electric  railways  over  the  country, 
together  with  such  comment  as  may  seem  advisable  10  make  clear 
the  local  condition*  under  which  the  advertising  matter  is  pub- 
lished, and  to  call  attention  lo  the  principles  oi  advertising  ex- 
emplified in  the  matter  reproduced.  Unfortunately,  it  is  not  pos- 
sible in  the  pages  ui  technical  journals  oi  this  kind  to  reproduce 
timetable  iolders  in  the  original  colors,  and  much  of  the  effect 
is  therefore  lost  in  some  cases;  but  even  if  the  full  effect  is  not 
obtained  irom  the  reproduced  pages,  sufficient  idea  will  be  given 
of  the  nature  of  the  advertising  matter  so  that  those  interested 
can"  write  to  the  compaii)  publishing  the  matter  and  obtain  the 
originals  ii  desired. 

A  set  of  folders  issued  by  the  Aurora,  Elgin  &  Chicago  Railway 
is  published  elsewhere  as  the  first  of  the  series,  of  advertising 
literature  alluded  lo. 

The  annual  report  of  the  Manhattan  Radway  Company,  which 
was  published  in  our  last  issue,  contains  some  statistics  thai  can- 
not fail  to  be  of  interest  to  those  who  arc  studying  the  transporta- 
tion problems  of  New  York.  During  the  year  the  company  car- 
ried w,Ma7..*i  passengers,  as  against  104.152,316  in  tool,  showing 
an  bcrtMC  oi  2v.274.<,rfi7  in  twelve  months,  and  2,020,0X6  over  the 
Usi  previous  year  in  the  history  of  the  company.  The  increase 
111  the  gross  receipts  during  the  last  year  amounted  lo  $1447. 182, 
while  the  operating  expenses  for  the  corresponding  period  were 
increased  only  $210,746.  although  the  cost  oi  fuel  had  advanced 
consider  ably  during  the  year.  This  improvement  is  attributed 
to  the  introduction  of  electricity,  and  it  is  confidently  predicted 
by  the  management  that  a  much  better  showing  will  be  possible 
next  year  after  the  entire  system  is  electrically  equipped  April 
1.  I9OJ.  1-  named  as  the  extreme  dale,  when,  in  the  opinion  oi  the 
.nniiagcincut.  the  last  locomotive  should  be  discarded  on  the  L 
toads  of  New  York.  In  the  meantime  the  gradual  transformation 
will  be  accomplished  wilh  as  little  inconvenience  to  the  public  as 
possible,  and  without  disturbing  traffic  conditions  any  more  than 
is  absiihiiely  necessary.  It  is  not  to  be  expected,  of  conr-v,  that  a 
si  -Ion  carrying  nearly  a  quarter  of  a  billion  passengers  annually 
can  make  such  a  radical  change  as  that  of  substituting  electricity 
r..r  -team  locomotives  on  its  lines  with  absolutely  no  coniusion  or 
interruption  whatever,  yet  the  record  of  the  Manhattan  in  this  re- 
spect approximately  attain*  this  result. 

An  examination  oi  the  reports  of  the  last  ten  year*  suggests  the 
though!  that  even  with  the  improved  facilities  of  the  Manhattan 
Company  the  ca|»acily  01  the  present  elevated  system  must  Mion  be 
reached  if  the  present  rale  of  growth  is  maintained  in  the  Harlem 
and  Bronx  districts.  Previous  to  last  year,  as  has  already  been 
noted,  the  highest  passenger  movement  was  reached  in  1893,  when 
.Vl.407.197  passengers  were  carried  In  this  period  the  reports 
show  the  following  totals  by  years:  (1893)  221,407.107.  (1894) 
*J75«.53«.  (1895)  187.614.958,  (1896)  l84.703.tf39,  (1897)  182,- 
964.851.  (1H98)  1R3.3te.R46.  U890)  t74.34A.s-5.  1  loool  1S4.164.110. 
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(kjoi)  194.152.jl6.  The  drop  recorded  in  1804  was  due  to  the 
introduction  of  improved  methods  on  the  surface  lines.  With  the 
betterments  in  this  service  much  of  the  short  haul  traffic  was  di- 
verted from  the  elevated  to  the  surface  system,  but  of  late  years 
the  increase  of  population  in  the  outlying  districts  has  more  than 
offset  this  lo-.s.  and  the  report*  have  been  very  favorable.  The 
remarkable  showing  in  the  elevated  passenger  movement  last  year 
is  due  partly  to  the  uptown  movement  of  population,  and  the  growth 
of  the  districts  too  remote  from  the  business  centres  to  be  quickly 
reached  by  surface  lines,  but  the  fact  must  not  be  overlooked  that 
much  of  the  gain  must  be  attributed  to  the  progress  in  the  substi- 
tution of  electricity  for  locomotives,  thus  giving  new  and  more 
comfortable  ears,  better  lights,  longer  trains,  higher  speeds,  and  a 
much  better  provision  for  the  public  comfort  in  every  way  than  was 
possible  with  steam  locomotives.  The  extension  of  these  improve- 
ments 10  the  entire  system  will  douhtlcss  result  in  further  gains. 
It  is  a  significant  fact  that  even  the  partial  electrical  equipment  of 
the  system  has  resulted  in  a  reduction  of  the  operating  expenses 
(exclusive  of  all  taxes)  from  55  38  in  1901.  to  S°  to  in  1902. 
laterarbu  Tenalaals 

On  another  page  oi  this  issue  will  be  found  a  reference  to  the 
traffic  arrangement  just  in  iorcc  between  the  Boston  Elevated  and 
the  Lexington  atnl  Boston  companies,  whereby  the  cars  01  the 
latter  are  now  run  through  from  Lowell.  Mass  ,  to  the  Sullivan 
Square  terminal  in  Charlcstown.  Up  to  the  present  time  the  only 
foreign  cars  to  enter  Boston  have  been,  as  far  as  we  are  aware, 
those  operated  on  the  Scollay  Square  loop  of  the  Boston  Subway 
by  the  Lynn  and  Boston  branch  of  the  Massachusetts  Electric 
Companies.  The  new  line  soon  to  be  operated  by  the  Boston  & 
Worcester  Street  Railway  Company  will  also  bring  foreign  cars 
into  Boston,  the  plan  being  to  terminate  the  route  at  the  Park 
Street  subway  station,  which  is  the  traffic  focal  point  of  the  entire 
Boston  Elevated  system. 

It  is  evident  to  the  most  casual  student  i>i  transportation  that 
the  terminal  facilities  thus  to  be  enjoyed  by  these  roads,  with  their 
superb  transfer  privileges,  and  provision  for  protection  against 
inclement  weather,  are  no  small  advantage  when  their  influence 
upon  traffic  is  considered,  No  progressive  manager  can  well 
afford  to  ignore  the  problem  of  adequate  terminal  accommoda- 
tions, as  the  speeds  of  interurban  roads  climb  steadily  up  to  the 
level  of  steam  railway  practice  It  is  manifestly  impossible  for 
many  roads  to  make  much  terminal  provision  unless  their  re- 
sources are  considerable,  but  it  must  be  borne  in  mind  that  some 
kind  of  terminal  facilities  is  almost  indispensable  to  any  road 
which  has  the  comiort  of  its  patrons  under  consideration  Many 
of  the  street  railway  waiting  rooms,  which  to-day  abound  in 
cross  country  trolleying.  arc  quite  unfit  places  for  ladies  and 
children  to  wail  for  cars,  and  offer  comparatively  unattractive 
shelter  from  the  storms  and  wind  of  a  rainy  day 

In  our  issue  of  Aug.  30.  tow*,  there  was  described  a  large  inter- 
urban terminal  station  whirh  has  been  built  in  Cincinnati.  While 
many  roads  are  utterly  without  the  means  to  build  and  operate 
such  a  station  as  this,  or  are  geographically  unable  to  secure  such 
terminal  facilities  as  the  lines  centering  in  Boston  are  about  to 
erjoy.  we  feel  assured  that  it  is  within  the  power  of  every  electric 
interurban  railway  worthy  of  the  name,  to  provide  suitable,  clean, 
well  lighted,  sheltered  and  projected  waiting  rooms  for  the  benefit 
of  its  passengers,  who  are  to  travel  from  city  to  city  over  its  lines. 
It  is  a  fortunate  line,  indeed,  which  can  secure  accommodations 
like  these  in  Boston  and  Cincinnati. 

Some  of  the  greatest  advantaces  enjoyed  by  the  present  steam 
railways  are  the  terminal  facilities  which  have  been  erected  at 
hirKe  expense,  and  M  the  days  of  electric  suburban  equipment  of 
steam  roads  approach,  the  electric  railway  manager  who  provides 
wailing  places,  rooms  or  some  sort  of  terminal  accommodations, 
modestly  suitable  to  the  needs  of  his  road's  patrons,  is  going  to 
Rssin  traffic  which  would  otherwise  be  lost  to  the  electrically- 
operated  steam  road,  and  not  be  left  behind  in  the  march  of  trans- 
portation progress. 


Hlfh  Speed  oi  Electric  Uw 

Car  No.  18  of  the  Lake  Shore  Electric  Railway,  which  ha* 
several  times  been  referred  to  in  these  columns  by  reason  of  its 
speed  performances,  recently  made  a  run  from  Cleveland  to  To- 
ledo which  proves  conclusively  that  electric  interurban  roads  are 
fast  approachuiK  a  stage  oi  perfection  which  will  enable  them  to 
compete  with  steam  roads  for  loug-di>tance  tratlic.  The  running 
time  from  Cleveland  to  Toledo  for  the  Lake  Shore  (steam)  trains 
is  three  and  one-half  hours  The  road  is  famous  as  being  one  of 
the  finest  in  the  country,  and  the  last  trains  make  but  one  stop 
in  the  no  miles.  The  I.ake  Shore  Electric  takes  a  longer  route, 
nearly  I  JO  miles,  and  passes  through  the  centers  of  a  dozen  large 
villages  and  towns  where  high  S|»eed  is  impossible.  Added  to 
this  handicap  arc  the  facts  that  the  road  is  practically  new,  much 
of  it  unballasted  and  that  it  requires  forty-five  minutes  to  follow 
the  city  cars  out  of  Cleveland  and  twenty-five  minutes  into  Toledo. 
Yet  the  actual  running  time  for  Car  18,  on  the  run  mentioned,  was 
three  hours  and  twenty-two  minutes.  The  car  was  a  special  and 
was  heavily  loaded  with  a  party  of  Eagles  returning  from  a  con- 
vention in  Cleveland,  but  it  made  remarkable  time  between  certain 
points.  The  run  from  Bellevue  to  Clyde,  8  miles,  was  covered 
in  nine  minutes,  and  the  next  8  miles,  to  Krcmont,  in  ten  minutes. 
Between  Monrocville  and  Norwalk  the  running  time  was  slow, 
owing  to  the  present  unsatisfactory  condition  of  the  track.  The 
run  out  of  Cleveland.  7'A  miles  on  city  tracks,  took  twenty-two 
minutes.  The  car  which  made  the  Toledo-Cleveland  run  on  the 
previous  day  was  equipped  with  the  standard  Lake  Shore  equip- 
ment of  four  7S-hp  motors,  and  its  elapsed  time  was  four  hours, 
including  a  thirty-minute  stop  at  Norwalk.  No.  18  has  fe>ur 
1^5-hp  motors,  witn  multiple-unit  control.  It  is  now  proposed  to 
cut  the  regular  schedule  down  to  four  and  one-half  hours,  and 
possibly  to  four  hours,  when  improvements  now  under  way  are 
completed.    This  will  certainly  be  a  radical  innovation. 

Coincident  with  the  performance  at  Cleveland  the  announce- 
ment is  made  from  Berlin  that  recent  experiments  with  electric 
trains  on  the  Zossen-Berlin  military  railroad  have  resulted  in 
demonstrating  that  a  speed  of  75  miles  an  hour  can  he  maintained 
without  destructive  wear  of  motors  or  roadbed  It  is  not  known 
whether  the  results  referred  to  were  obtained  with  the  Siemens 
&  Halske  locomotive,  described  in  these-  columns  Nov  8.  but  it 
is  stated  in  the  despatches  that  the  motors  were  modified  pre- 
paratory to  the  tests  just  held,  and  this  would  seem  to  indicate 
that  the  new  electric  locomotive  had  been  tried.  It  is  added,  how- 
ever, that  the  trials  have  been  suspended  in  order  to  change  the 
machinery  and  the  roadbed  further. 

New  Transfer  System  of  the  Chicago  Union  Traction  Company 

The  Chicago  L'nion  Traction  Company  put  in  operation  a  new 
system  of  transfers  Nov.  16  which  enables  a  passenger  to  ride 
from  any  point  on  the  North  Side  and  West  Side  of  Chicago  to 
any  other  point  without  limit  10  the  number  of  transfers,  provided 
he  does  not  attempt  to  travel  back  toward  the  point  from  which 
he  started.  This  transfer  system  was  adopted  111  compliance  with 
the  recent  decision  of  the  Illinois  Supreme  Court,  which  has  been 
previously  noted  and  commented  upon  in  these  columns  The 
problem  before  the  nianacenunt  of  the  Chicago  l'nion  Traction 
Company  was  to  provide  practically  a  universal  transfer  system, 
but  to  prevent  a  person  from  making  a  round  trip  from  one  point 
10  another  and  back  again  on  one  fare. 

The  transfer  which  has  been  adopted  is  illustrated  and  explained 
on  another  page.    It  has  the  merit  of  simplicity  and  involves  little 

li  ir  n  p  r.e  "ii  tin  ;i..ti  .it  the  i-  inductor  It  is  .v.-  ;h-.ng 
for  a  transfer  system  to  be  theoretically  perfect  without  a  loophole 
for  misuse,  and  quite  another  to  be  practically  so  simple  as  well 
that  fraud  or  misuse  will  be  easily  detected  by  the  conductors  and 
auditing  department  An  elaborate  transfer  ticket,  no  matter  how 
refined  in  theory,  is  sure  to  open  the  door  to  abuses  in  heavy  city 
traffic,  where  conductors  have  time  neither  to  punch  such  a  ticket 
nor  to  examine  it  minutely  upon  acceptance    The  simplicity  of 
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the  Chicago  transfer  is  therefore  admirable,  considering  the  con- 
ditions under  which  it  is  used,  and  as  long  as  the  transfers  are 
properly  punched  and  examined  before  acceptance  by  the  con- 
ductors there  is  no  opportunity  for  abuse  of  the  transfer  privilege 

The  principle  of  the  system  is  that  when  once  a  passenger  has 
established  his  general  direction  of  travel  he  cannot  change  that 
direction.  The  transfer  slip  given  passengers  on  the  West  Side, 
for  instance,  bears  the  names  of  the  West  Side  lines  On  the 
North  Side  a  different  slip  is  used,  containing  the  nanu  s  of  North 
Sfdc  lines.  The  placing  of  all  the  lines  on  one  transfer  slip  would 
make  too  crowded  a  transfer.  Besides,  since  the  issuing  line  only 
is  punched  on  a  transfer  there  is  no  necessity  of  basing  all  lines 
enumerated  on  one  slip.  When  a  passenger  paying  a  cash  iarc 
asks  for  a  transfer  he  is  given  one  upon  which  the  hour,  route  and 
direction  of  travel  of  the  car  at  the  time  the  transfer  was  issued 
are  punched.  The  date  is  printed  on  the  ticket  and  the  conductor 
stamps  his  badge  number  upon  it.  opposite  the  date  line.  The 
direction  is  punched  in  one  of  the  four  spaces  at  the  top.  ad;acent 
to  the  date  line,  and  also  in  the  space  reading  "for  cash  to  any 
intersecting  line."  The  operation  of  the  system  is  Full;  explained 
in  the  company's  instructions  to  the  conductors,  which  are  printed 
elsewhere  in  this  issue,  together  with  sample  tickets.  Transfers 
are  issued  at  the  time  fare  is  paid. 

A  strict  compliance  with  the  plan  as  described  permits  a  pas- 
senger to  make  a  zigzag  course  from  one  side  of  the  city  to 
another,  but  there  is  always  the  check  of  the  direction  punched 
on  the  previously  issued  transfer  to  prevent  him  from  going  back 
in  the  direction  from  which  he  came. 

There  are  special  cases  where  a  passenger  might  need  to  travel 
in  the  direction  in  which  he  started  for  a  short  distance,  in  order 
to  reach  a  given  point  on  the  opposite  sides  of  a  rectangle,  where 
the  cross-town  lines  are  not  frequent.  In  such  a  case  he  is  given 
a  "special"  transfer,  which  is  the  regular  transfer  slip  punched  in 
the  space  reading  "special,"  and  showing  the  direction  in  which  it 
is  good.  These  tickets  are  good  going  hack  toward  the  direction 
from  which  the  passenger  originally  started,  but  arc  good  for 
passage  only  to  the  next  intersecting  line. 

The  working  of  the  new  plan  will  be  followed  with  interest  by 
»lreet  railway  men  generally,  as  the  conditions  in  Chicago  are 
not  at  all  favorable  to  a  universal  transfer  system  The  effect  on 
the  receipts  of  the  company  will  also  be  carefully  noted. 

The  UolM  sad  the  Nation*!  Guard 

One  result  of  the  strike  on  the  Hudson  Valley  Railway  lines, 
the  expulsion  of  William  Totter,  of  Schenectady,  from  the 
Painters  and  Decorators'  Union  because  he  was  a  member  of  the 
militia,  has  attracted  wide  attention  during  the  last  week.  The 
immediate  reason  for  this  action  wa»  the  fact  that  Mr.  Potter  was 
a  member  of  the  company  which  was  called  out  last  month  to  pro- 
tect the  property  of  the  Hudson  Valley  Railroad  Company  during 
the  recent  strike  on  that  road,  so  the  incident  possesses  an  un- 
usual interest  from  a  railway  standpoint-  There  is  a  State 
law  which  provides  a  severe  penalty  to  any  employer  who  dis- 
charges an  employee  for  doing  jury  duty  or  belonging  to  a  labor 
union,  but  there  seems  to  be  no  statute  by  which  the  persons  re- 
sponsible for  the  expulsion  of  a  member  of  a  union  for  serving  the 
State  in  the  militia  can  lie  reached.  Nevertheless,  the  offense  is 
one  which  is  a  most  serious  offense  against  the  safrty  of  the  State, 
and  one  which  constitutes  at  the  same  time  a  defiance  of  the  right 
of  the  State  lawfully  to  protect  property. 

As  may  be  imagined,  the  act  of  the  Schenectady  union  is  being 
denounced  by  the  reputable  press  of  the  country  and  all  right- 
minded  citizens.  Nevertheless,  a  lew  representatives  of  labor 
unions  are  quoted  as  justifying  the  action  and  as  being  opposed 
to  members  of  trades  unions  joining  the  National  Guard  They 
do  not  openly  come  out  in  defense  of  riot,  but  their  sentiments 
admit  of  no  other  construction.  If  a  member  of  a  trades  union 
is  debarred  from  joining  the  National  Guard,  it  simply  means 


that  the  unions  favor  disorder  and  the  destruction  o.  the  property 
of  those  who  will  not  be  governed  by  any  arbitrary  fiat  which  they 
may  issue.  This  is  very  much  farther  than  most  labor  leaderj 
have  ever  gone  before.  Even  the  most  radical,  when  it  has 
served,  or  has  seemed  to  serve,  their  ends,  have  at  least  openly 
taken  the  ground  that  they  disapprove  of  unlawful  acts,  and  that 
all  disorder  is  generally  performed  by  persons  outside  of  the 
union.  But  the  action  taken  by  the  union  at  Schenectady  con- 
clusively proves  that  those  who  arc  responsible  lor  it,  at  least, 
are  willing  to  go  on  record  as  enemies  of  the  State  itself. 

It  i*  said  that  under  the  present  laws  of  the  State  of  New  York 
action  of  this  kind  cannot  be  punished  as  treason,  although  it  is 
somewhat  difficult  to  imagine  how  a  more  treasonable  act  could  be 
committed  by  a  body  of  citizens  than  the  expulsion  of  a  member 
because  he  obeyed  the  laws  of  the  State  and  volunteered  for  its 
defense,  except,  possibly,  that  of  actually  levying  war  upon  it. 
The  labor  leaders  have  tried  the  patience  of  the  public  on  more 
ill. mi  inn  uceasion,  almost  to  the  mapping  point,  and  tbej 
should  take  warning.  The  American  public  is  very  good  natured. 
too  much  so  sometimes,  and  is  too  apt  to  give  its  sympathy  to 
the  "under  dog,"  whether  the  canine  deserves  any  sympathy  or 
not.  But  when  the  dog  proceeds  to  bite  everybody  within  a 
radius  of  half  a  mile  it  dots  not  take  long  for  the  bystanders  to 
conclude  that  he  has  hydrophobia  and  should  be  despatched  with 
the  least  possible  delay. 

The  Schenectady  Boycatt 

Coincident  with  the  Potter  incident,  the  Schenectady  trades 
unions  have  further  distinguished  themselves  by  declaring  a  boy- 
cott against  the  Schenectady  Railway  Company.  This  company 
employs  about  250  motormen  and  conductors,  who  are  perfectly 
satisfied  with  their  work,  and  who  do  not  want  to  form  a  union. 
This,  however,  did  not  satisfy  the  committee  of  the  Trades  As- 
sembly, and  to  compel  the  railway  company  to  force  the  em- 
ployees to  form  a  union  a  boycott  was  instituted  Nov.  t8  against 
the  railway  The  anomalous  condition  is  thus  presented  of  or- 
ganized labor  declaring  war  against  a  body  of  men  who  have  no 
dispute  with  their  employers,  for  the  sole  purpose  of  dragging 
them  into  a  union  for  which  they  have  no  Use.  The  threat  is  made 
that  if  any  union  workman  rides  on  the  cars  he  will  be  expelled, 
and  if  they  are  patronized  by  trades  people  the  latter  will  lose  their 
union  custom.  An  effort  has  even  been  made  to  compel  the  City 
Council  to  cancel  a  contract  made  with  the  railway  company  for 
street  lighting,  as  punishment  for  not  bringing  pressure  to  bear 
upon  the  employees  to  give  up  their  freedom. 

The  reports  of  the  boycott,  as  we  go  to  press,  indicate  that  it 
will  fail  as  dismally  as  it  was  fated  to,  and  as  it  should,  on  account 
of  the  absurd  grounds  upon  which  it  was  instituted.  Attempts  of 
this  kind  and  of  the  nature  indicated  by  the  attack  on  the  National 
Guard  in  the  Potter  incident  do  more  to  put  back  the  interests  of 
labor,  and  even  of  the  unions  themselves,  than  can  be  recovered  in 
a  good  many  years.  The  cause  of  labor  has  had  no  greater 
enemies  than  its  own  leaders.  Made  seemingly  great  by  a  little 
brief  authority,  and  having  no  sense  of  responsibility,  the  president 
or  governing  officers  of  a  labor  union  are  more  than  apt  to  as- 
sume some  absurd  position  which  they  cannot  possibly  sustain, 
and  so  are  ignominiously  defeated.  A  reform  will  not  come  until 
the  men  themselves  recognize  the  fact  that  they  must  elect  as 
executive  officers  men  who  have  a  profound  sense  of  the  responsi- 
bility ol  their  office,  who  arc  loath  to  take  any  position  which  is 
not  fundamentally  sound,  which  does  not  interfere  with  the  rights 
of  others,  and  which  will  be  sustained  by  the  public,  who  will,  in 
other  words,  exercise  the  same  caution,  conservatism  and  regard 
for  contracts  as  would  be  exhibited  by  the  management  of  a  large 
business  corporation.  These  qualities  cannot  be  found  in  the 
radical,  froathy  minority  which  now  usually  dominates  the  coun- 
cils of  a  trades  union  and  secures  control  of  alt  the  principal 
offices. 
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Nottingham  Corporation  Tramways 


In  the  Street  Railway  Journal  for  May  4.  >9°'.  a  short 
description  was  publishrd  of  the  plans  of  the  Nottingham  Cor- 
poration for  the  conversion  of  its  tramway  system  to  electric 


in  every  foft.  length  of  rail  two  cross  anchors,  each  2  ft.  long, 
placed  at  right  angles  to  the  rail  and  bolted  to  the  bottom  flange 
of  it  by  two  ft-tn.  bolts.  The  joint  rail  and  the  cross  anchors  are 
carefully  laid  with  6  ins.  of  concrete  underneath  and  around  them, 
and  the  fine  bedding  is  carefully  rammed  under,  so  as  to  make  a 
thoroughly  sound  bed.    The  object  of  the  cross  anchors  is  to 


SIDE  BRACKET,  CENTER  AND  SPAN  POLKS 


traction.  At  that  time  only  one  section  had  been  opened — from 
the  Market  Place  to  Sherwood—which  consists  of  a}$  miles  of 
ilnulile  track.  This  section  was  opened  for  traffic  on  Jan  J.  1901. 
A  second  section,  of  about  4'i  miles,  was  put  in  operation  on  July 
-M.  I'joi.  and  other  sections  have  been  added  to  the  system,  which 
now  includes  about  jo  milts,  measured  as  single  track. 

The  first  two  sections  wire  laid  will)  the  tail  and  joint,  de- 
scribed in  the  issue  of  May.  1001.  An  alteration  »a»  made  in  the 
other  sections,  and  the  accompanying  cngr.iwng  shows  the  section 
of  rail  now  being  used  The  rail*  weigh  107  lb*  per  yard,  and  arc 
in  60-it.  lengths.    Tin-  gn-iive  in  the  rails,  as  shown,  i>  1^  ins. 


EXTERIOR  OF  BULWELL  CAR  HOUSE 


wide  and  ins.  deep.  The  fish  plates  weigh  j7'/2  lbs.  per  pair, 
arc  31  ins.  long,  and  arc  secured  to  the  rail  by  eight  t  in.  bolts. 
The  joints  arc  fitted  with  Cooper's  patent  anchor  joint  plates, 
which,  as  shown  in  the  section,  consist  simply  of  a  piece  of  rail 
30  ins.  in  length,  inverted  and  secured,  to  the  bottom  flange  oi  the 
rail  by  eight  Ji-in.  bolts.  In  addition  10  this  joint  brace  there  arc 


guard  against  the  creeping  of  the  rails,  especially  on  the  Steep 
inclines  which  arc  so  frequent  in  Nottingham.  Lock  nuts  arc 
used  throughout.  (Wat  satisfaction  has  so  far  been  expressed  as 
regards  the  use  oi  the  anchor  joint  plates:  they  give  a  much  easier 
running  joint  than  with  the  ordinary  sole-plate. 

The  paving  consist*  mainly  of  6  ins.  x  i  ins  granite  block*.,  the 
greater  portion  of  which  were  obtained  from  the  Leicestershire 
quarries,  but  Norway  and  Aberdeen  granite  blocks  have  also 
been  nsol  A  considerable  quantity  of  Jarrah  and  Karri  wood 
paving  has  been  laid  down  in  some  oi  the  main  thoroughfares  in 
the  center  of  the  city. 

The  tramways  COmmitiM  has  adhered  principally  to  the  double- 


EXTERIOR  OF  TRENT  BRIDGE  CAR  HOUSE 


deck,  single-truck  car,  with  the  reversed  stairway,  as  built  by  the 
Electric  Railway  &  Carriage  Works,  of  Preston.  The  single 
truck  was  adopted  in  consequence  of  its  being  well  known  as  a 
good  hill  climber,  as  some  of  the  grades  in  Nottingham  are  from 
-  per  cent  to  9  per  cent.  Owing  to  a  popular  demand  for  eight- 
wheel  cars,  however,  an  order  was  placed  for  sixteen  of  this  type. 
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with  maximum  traction  trucks,  with  only  two  motor  equipments 
to  each  car.  Six  of  the  cars  were  put  on  the  road,  but  with  a 
greasy  rail  they  often  became  stalled  on  moderate  grades,  or  say 
one  of  4  per  cent,  and  it  was  not  an  unusual  sight  to  see  one  of 
these  cars,  unable  to  proceed,  being  compelled  to  wait  to  be 
pushed  along  ignominiously  by  a  well-tilled  four-wheel  car.  It 
was  then  decided  to  change  the  equipments  of  the  remaining  ten 
cars  to  have  equal-wheel  double  trucks  and  four  motor  equip- 
ments. This  work  is  being  carried  out  by  the  British  Westing- 
house  Company,  and  it  is  hoped  that  these  cars  will  mount  any 


shops  forming  the  Trent  Bridge  Depot,  shown  herewith,  were 

completed  in  May  of  this  year,  and  altogether  form  a  very  con- 
venient and  imposing  set  of  buildings.  The  car  house  proper 
is  266  ft,  long  and  126  ft.  wide,  and  contains  spaces  for  eleven 
tracks  and  accommodation  for  from  eighty  to  ninety  cars.  The 
steel  roof  is  in  three  spans,  the  center  one  being  54  ft.  Sy'j  ins.,  and 
the  two  side  spans  36  ft.  X  in.;  the  height  from  rail  level  to 
springing  of  roof  is  31  ft.  6  ins.  At  the  front  there  are  nine  en- 
trance openings  for  cars,  fitted  with  the  B.  &  S.  Folding  Gate 
Company's  revolving  shutters.   On  the  right-hand  side  on  enter- 


SECTION  OF  JOINT 


SPECIAL  WORK,  CORNER  OF  LENTON  BOULEVARD  AND  DERBY  ROAD 


hill  in  Nottingham  in  any  weather.  All  the  eight-wheel  cars  are 
fitted  with  the  Nrwrll  magnetic  brakes,  and  so  far  this  brake  has 
exceeded  all  expectations.  The  seating  capacity  of  the  eight-wheel 
cars  is  seventy-four  persons. 

The  British  riding  public  shows  a  decided  preference  for  double- 
deck  cars,  as  passengers  have  the  option  <>i  traveling  either  inside 
or  outside,  as  weather  permits,  and  the  upper  deck  provide* 
accommodation  for  smokers,  who  form  a  good  proportion  of  the 
riding  public. 

The  poles  and  fittings  have  been  supplied  principally  by  Spencer 
&  Co..  of  Wednesbury.    The  Mannesman"  Tube  Company  sup- 
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ing  the  building  is  a  two-story  office,  and  on  the  left-hand  side  a 
mi-**  room  and  conveniences  tor  motormcn  and  conductors.  At 
the  other  end  of  the  building  is  a  transfer  table.  All  of  the  track 
>pare  is  "pitied."  and  is  admirably  adapted  for  its  purpose. 

Adifvniiicr  1  lie  ear  house  is  a  repair  shop  for  motors,  etc.,  tao 
ft.  x  <i.j  ft.,  roofed  over  in  two  bay«,  each  31  ft  6  ins.  span.  The 
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END  VIEW  OF  LARGE  SPECIAL  WORK 


plied  some  poles,  and  R  W.  Blackwell  &  Co.  have  also  supplied 
some  poles  and  fittings.  Where  the  road  is  sufficiently  wide 
center  poles  have  been  adopted,  as  shown  in  one  of  the  engrav- 
ings. Elsewhere  span  and  single  bracket  construction  has  been 
employed. 

The  car  house  at  Sherwood  was  illustrated  in  the  previous 
article:  another  car  house  has  been  erected  at  Bulwell.  which  is 
284  ft.  long  and  77  ft.  wide,  and  will  accommodate  forty  cars.  This 
building  was  built  in  remarkably  quick  time,  only  twelve  weeks 
being  occupied  in  its  construction.    The  car  house  and  repair 


height  from  the  rail  level  to  springing  of  roof  is  24  ft.  6  ins.,  and 
19  (L  from  rail  level  of  shop  to  rail  level  oi  traveling  cranes.  There 
arc  two  tracks  in  the  shop,  "pitted"  so  as  to  give  access  under- 
neath the  cars.  The  repair  shop  contains  the  tollowing  machinery: 
Two  5-ton  electric  traveling  cranes,  hack  saw,  vertical  and  radial 
drills,  lathes,  emery  wheel,  wheel  grinding  machine,  shaping 
machine,  wheel  borer  and  wheel  press.  The  machinery  in  the 
repair  shop  will  be  driven  by  two  motors,  and  the  shop  is  fitted 
with  an  oven  heated  by  gas  for  drying  armatures,  etc. 
The  carpenter  shop  is  66  ft.  long  x  32  ft.  wide.    It  contains  two 
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(racks,  and  is  equipped  with  the.  necessary  woodworking  ma- 
chinery for  economically  dealing  with  repairs  and  maintenance  of 
cars.  It  is  not  the  Corporation's  intention  at  present  to  under- 
take the  building  of  cars.  The  paint  shop  is  the  same  length  as 
the  carpenter  shop,  but  is  27  ft.  9'  j  ins.  wide,  and  has  also  two 
tracks.  This.  .1*  well  as  the  carpenter  shop  and  repair  shop,  is 
well  heated  with  hot-water  pipes.    A  blacksmith's  shop  with  two 


INTERIOR  OF  BUI-WELL  CAR  HOUSE 

forges  adjoins  the  repair  shop,  with  convenient  access  from  one 
to  the  other.  In  the  blacksmith's  shop  is  the  boiler  lor  heating 
the  building,  and  adjoining  this  shop  is  the  sand  drying  furnace 

At  the  back  of  the  repair  shop  arc  situated  the  stores.  On  the 
ground  floor  there  are  two  store  moms,  each  31  ft.  6  ins.  x  30  ft. 
On  the  upper  floor  there  is  another  store  room  31  ft.  6  ins.  x  30  It. 
There  arc  also  oil  stores,  salt  stores,  carriage  house,  cart  shed, 
stable  for  three  horses  and  a  residence  for  the  superintendent  in 
charge  ol  the  depot. 

The  comforts  of  the  men  when  off  duty  have  been  carefully  and 
considerately  looked  after.  Over  one  of  the  ground  floor  stores 
before  mentioned  there  is  a  recreation  room,  supplied  with  papers. 


principle  of  having  one  huge  car  house  to  hold  all  the  cars  in  use, 
but  to  have  three  or  four  at  points  near  the  termini,  where  land 
is  cheap,  and  so  that  a  large  proportion  of  the  cars  can  start  their 
journeys  immediately  on  leaving  the  house,  and  not  have  to  run 
empty  for  miles  before  they  commence  carrying  passengers. 

The  traffic  carried  on  the  tramways  has  exceeded  all  anticipa- 
tions. Until  the  sections  arc  all  completed  and  opened  for  traffic 
it  is  impossible  to  say  what  the  possibilities  are 
as  regards  the  tramways  undertaking;  it  may 
be  said,  however,  that  for  the  fifty-two  weeks 
ending  March  31.  tooj.  16,170.613  pasengcrs 
were  carried,  and  the  total  income  was  £78.- 
753-  The  passengers  carried  per  week  usually 
number  about  450,000.  or  about  twice  the  popu- 
lation, and  it  is  the  hope  of  those  interested  in 
tramway  management  that  when  the  system  is 
fully  completed  at  least  three  limes  the 
population  will  be  carried  in  one  week.  Dur- 
ing the  week  ending  Oct.  9  the  number  of 
passengers  carried  was  628,302.  So  far,  as  the 
result  of  having  a  good  road  and  good  man- 
agement, there  have  been  few  accidents.  For 
nine  months  the  ears  have  run  without  one 
single  case  of  derailment. 

POWER  STATION 
The  power  for  the  tramways  up  to  the  be- 
ginning of  August,  190a,  was  supplied  from  the 
electricity  station  in  Talbot  Street.  As  the  de- 
mand for  electric  light  and  power  for  ordinary 
motors  was  so  rapidly  increasing  this  was  only 
a  temporary  expedient  until  a  new  power  sta- 
tion could  be  completed  and  equipped.  This 
station  will  provide  not  only  the  power  for 
Working  the  electric  tramways,  but  will  also  be 
used  for  the  supply  of  current  for  ordinary 
lighting  purposes,  and  is  under  the  control  of 
the  electricity  committee.  The  charge  made  to 
the  tramways  committee  for  current  at  the 
present  time  is  1!  id.  per  unit.  The  amount  now  required  is  about 
50.000  units  per  week. 

The  new  station  is  situated  in  a  fairly  central  position,  the  site 
being  chosen  on  account  of  its  accessibility.  The  area  is  about 
7520  square  yards,  only  about  half  of  which  is  occupied  by  the 
buildings  about  to  be  described. 

The  buildings  were  commenced  in  November,  1900.  and  were 
practically  completed  by  October,  1901.  The  chimney,  however, 
was  not  completed  until  early  in  January  ol  this  year. 

The  boiler  house  is  a  very  commodious  room,  239  It.  6  ins.  long, 
53  ft.  wide,  and  is  25  ft.  high  to  the  springing  of  the  roof.  The 
principals  are  of  steel,  and  are  11  ft.  7  ins.  and  10  ft.  7  ins.  centers. 
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PLAN  OF  TRENT  BRIDGE  CAR  MOUSE 


books,  chess,  draughts  and  other  games,  and  over  the  carriage 
house  and  cart  shed  is  an  exceedingly  well  arranged  and  lighted 
billiard  room  to  hold  two  Mt-SiXC  tables  with  benches  on  one 
side  It  is  believed  that  these  rooms  are  very  much  appreciated 
by  the  men. 

The  whole  block  forms  a  group  of  buildings  which  show  that 
they  have  been  carefully  planned  and  thought  <mt.  ami  arc  a  credit 
to  those  who  have  bu  n  connected  with  the  work.  The  buildings 
do  not  display  any  undue  or  lavish  expenditure  of  money  10  ob- 
tain architectural  effect,  but  are  plain  and  substantial.  There  is 
also  a  yard  of  large  area,  in  which  stores  of  rails,  etc.,  can  be 
kept. 

The  tramways  crwumiitcc  of  Nottingham  has  not  adopted  the 


The  whole  of  the  interior  walls,  where  exposed,  are  faced  with 
glazed  brick*.  At  prise  111  eight  boilers  only  arc  being  installed 
(or  half  the  capacity  of  the  house).  These  boilers  are  each  30  ft. 
long  and  8  ft.  diameter;  they  are  designed  for  a  working  pressure 
of  160  lbs.  per  square  inch,  and  have  been  supplied  by  Yates  & 
Thorn,  ol  Blackburn.  The  boilers  are  equipped  with  Vicar's 
mechanical  stokers,  with  elevators  and  automatic  conveyors  to 
feeding  hoppers,  and  the  coal  is  not  handled  after  being  tipped 
into  the  pits  in  which  the  elevators  work.  The  boilers  arc  fed  by 
Weir's  pumps,  through  a  Berryman  heater,  which  is  capable  of 
luating  4000  gals  of  water  per  hour  from  60  degs.  to  212  digs. 
The  economizer  was  supplied  by  H.  Green  &  Sons,  ltd.,  of  Man- 
chester, ami  contains  256  tubes,  arranged  in  two  sections.  The 
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scrapers  arc  driven  by  an  electric  motor.  The  feed  water  is 
always  delivered  to  tlic  boilers  about  212  degs  temperature 
There  is  space  in  the  boiler  house  lor  right  more  boilers,  with 
feed  pumps,  heater  and  eennomirer  of  the  same  capacity  t<  ar- 
ranged  for  the  eight  boilers  already  fixed. 

Provision  is  made  for  wain  storage  in  cue  the  water  from  tlu- 
mains  is  cut  off  for  a  few  hours.  I>y  means  of  an  underground  tank 
with  arched  top.  60  ft.  long  x  <>  ft.  wide,  and  15  ft.  to  summit  oi 
arch.   This  lank  has  a  caparity  of  about  <M.oon  gain. 

The  chimney  is  a  very  fine  structure,  220  ft.  high  from  ground 
level,  and  252  ft  from  bottom  of  foundation*  to  top  oi  iron  cap 
The  concrete  hed  upon  which  the  chimney  stands  i<  .V)  ft.  square, 
and  is  laid  upon  hard  sandstone  rock.  The  chimin  ,  is  of  octagonal 
shape,  and  the  inside  is  15  ft  at  the  bottom  and  t.t  ft  ft  ins  at  the 


So  tons.  The  total  weight  of  the  chimney,  including  exhaust 
pipes,  concrete  foundation,  etc..  is  4050  tons,  and  the  weight  on 
llie  rock  foundation  is  only  2,66  ions  per  square  foot.  The  num- 
ber of  bricks  used  in  the  construction  o(  the  chimney  is  745.000 


MILLIARD  ROOM  FOR  EMPLOYEES 


CHIMNEY  OF  POWER  STATION 


DOUBLE-TRUCK  CAR 


INTERIOR  OF  REPAIR  SHOP 


INTERIOR  OF  TRENT  BRIDGE  CAR  HOUSE 


top.  It  is  surmounted  by  an  iron  cap,  9  ft.  high  and  weighing  25I  / 
tons,  and  is  lined  with  firebrick  to  a  height  of  65  ft.  above  ground 
level.  Two  exhaust  pipes  are  carried  up  inside  the  chimney,  each 
30  ins.  diameter,  for  carrying  away  into  the  atmosphere  the  ex- 
haust steam  from  the  engines.    The  weight  of  these  two  pipes  is 


1  he  Rue  at  the  back  of  the  boilers  is  12  ft.  x  6  ft.,  and  the  main  flue 
is  12  ft.  x  7  ft.,  which  divides  into  two  flues.  12  ft.  x  sVi  ft.  enter- 
ing the  chimney  on  opposite  sides.  The  main  flue  is  carried  under 
the  engine  house  as  a  reserve  flue,  as  it  is  expected  in  ihc  near 
future  that  the  whole  of  the  plant  will  require  to  be  doubled,  in 
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which  case  another  chimney  would  be  built  (or  the  second  boiler 
house,  but  the  arrangement  of  the  flues  and  damper*  is  such  that 
the  gases  could  all  be  turned  into  one  chimney  while  the  other 
underwent  examination  or  repairs. 


Brown,  M.  I.  C.  E..  the  city  engineer  to  whom  this  paper  is  in- 
debted for  the  particulars  from  which  this  article  was  prepared. 
Mr,  Brown  has  been  very  ably  assisted  by  T.  Wallis  Gordon,  the 
assistant  engineer.   Herbert  Talbot,  M.  I.  E.  E..  the  city  electrical 


INTERIOR  OF  ENGINE  ROOM,  NOTTINGHAM  TRAMWAYS 


The  engine  house  is  206  ft.  long  by  nearly  40  ft.  wide,  and  is  27 
it.  to  springing  of  roof,  and  18  ft.  to  traveler  rail.  It  is  roofed  with 
steel  principals,  9  ft.  to  ins,  centers,  and,  like  the  boiler  house,  the 
whole  of  the  interior  faces  of  the  walls  arc  lined  with  glazed 
bricks.  'Die  floor  of  the  engine  house  is  10  ft.  above  the  level  of 
the  boiler  house  flour.  This  difference  in  level  ll  desirable  in  any 
case,  but  here  the  configuration  of  the  ground  rendered  it  neces- 
sary. One  side  of  the  engine  house  is  carried  on  steel  stanch- 
cons,  and  is  at  present  temporarily  filled  in  with  limber  framing, 
boarded  on  the  inside  and  covered  with  corrugated  iron  on  the 
outside.  When  the  demand  for  power  for  tramways  and  current 
for  electric  lighting  exceeds  the  capabilities  of  the  buildings 
described,  it  is  proposed  to  practically  double  the  size  of  the 
engine  house  by  having  one  of  equal  size  alongside,  thus  forming 
one  room  206  ft.  long  x  80  ft.  wide,  The  traveling  crane  is  of 
15-ton  capacity,  and  was  supplied  by  Marshall,  Fleming  &  Jack, 
uf  Motherwell.  Six  700-hp  or  440-kw  Willans  compound  valve 
engines  have  been  ordered.  Four  of  these  are  practically  finished, 
and  it  is  expected  that  the  other  two  will  be  in  running  order  in  a 
couple  of  months.  The  engines  arc  direct-coupled  to  Siemens** 
multipolar  generators,  of  the  latest  type,  contain  all  the  latest  im- 
provements, and  are  fitted  with  Sankcy's  patent  automatic  ex- 
pansion gear.  The  traction  switchboard  has  been  supplied  by 
Siemens  Bro*.  &  Co.,  Ltd.,  of  Woolwich,  and  consists  of  four 
dynamo  panels,  each  fitted  with  an  automatic  circuit  breaker, 
ammeter,  shunt  regulating  switch  and  single-pole  switch,  one 
board  of  trade  panel,  carrying  the  ncce«.<ary  recording  and  testing 
instruments,  and  six  feeder  panels,  each  fitted  with  a  circuit 
breaker,  recording  ammeter  and  sinplc-pole  switch  and  fus«. 

The  panels  arc  of  white  marble,  ;ind  ;ire  carried  in  wrought  iron 
frames. 

The  buildings  arc  of  a  substantial  character,  principally  of  brick 
with  stone  dressing*,  and  have  been  well  thought  out  and  every 
|w?int  apparently  will  considered. 

The  whole  of  the  engineering  and  constructional  (except  elec- 
trical) work  in  connection  with  thr  irammays.  including  the  power 
Million,  car  houses  Mid  depots),  hits  been  carried  out  by  Arthur 


engineer,  is  responsible  for  all  the  electrical  work  in  connection 
with  the  tramways  and  the  power  station. 
The  manager  of  the  tramways  is  John  Aldworth,  whose  previous 


BOILER  ROOM,  NOTTINGHAM  TRAMWAYS 


large  experience  eminently  fits  him  for  dealing  with  the  large  and 
rapidly  increasing  traffic  in  Nottingham. 

 *-»« 

The  St.  Louis  Transit  Company  ha|  disposed  of  its  old  power 
house  at  Hioadwav  and  Lami  Street  to  parties  who  propose  to 
convert  it  into  a  vaudeville  theater. 
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New 


Regulation*  of  Chicago  Union  Traction 
Company 


Under  the  recent  decision  upon  the  transfer  question  the 
Chicago  Union  Traction  Company  has  organircd  a  comprehen- 
sive system  ol  transfers  to  meet  the  requirements  of  Judge 
Magruder's  ruling. 

It  is  the  intention  of  the  company  to  comply  fully  with  the 
spirit  as  well  as  the  letter  of  the  law,  and  give  pa^scIlgers  who 
desire  it  a  ride  from  one  point  to  any  other  point  on  the  company's 
liues  for  a  5-cent  fare  and  any  number  of  transfers  he  may  re- 
quire to  make  the  trip,  but  an  effort  will  be  made  to  prevent  the 
abuse  of  the  privileges  thus  extended,  and  not  issue  transfers  to 
passengers  that  will  allow  them  to  return  in  the  direction  from 
which  they  started  without  paying  an  additional  iare.  The  new 
order  was  issued  by  T.  A.  Henderson,  general  superintendent, 
on  Nov.  14,  and  went  into  effect  on  Sunday.  Nov.  16.    It  was  ac- 


and  will  be  entitled  to  a  transfer  to  any  interceding  line  which 
carries  him  in  that  general  direction. 

Conductors  will  readily  see  that  it  will  be  necessary  to  carefully 
punch  the  direction  in  which  their  car  is  going  and  the  direction 
in  which  the  passenger  is  entitled  to  ride. 

In  order  to  assist  in  showing  conductors  what  is  desired,  four 
transfers  arc  herewith  submitted,  showing  the  proper  way  to 
punch  transfers  to  carry  a  passenger  over  different  lines  of  road. 

It  will  be  readily  perceived  by  the  sample  that  the  passenger 
paid  a  cash  fare  on  a  Ilalstcd  Street  car,  south  bound,  at  7  a.  m  , 
north  of  North  Avenue,  for  which  he  received  transfer  No.  I. 
This  be  presented  to  a  west-bound  North  Avenue  conductor,  who, 
by  looking  at  the  direction  in  which  the  Halstcd  Street  car  was 
|OtHB  could  readily  see  that  the  passenger  came  from  the  north 
and  was  entitled  to  a  transfer  punched  "south  only."  The  North 
Avenue  conductor  therefore  issued  a  transfer  similar  to  sample 
No.  2.  This  was  given  to  a  conductor  going  south  on  Milwaukee 
Avenue,  who  gave  in  return  for  it  sample  No.  3,  which  he  punched 
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rompanied  by  the  following  instructions  to  conductors  to  guide 
them  in  this  work: 

For  a  cash  fare  you  will  iwie  a  transfer,  punching  the  direction 
the  car  is  going,  the  time,  the  name  of  the  line  issuing  and  the 
section  reading  "For  cash  to  any  intersecting  line."  This  transfer 
will  be  accepted  on  any  intersecting  or  connecting  line  except  on 
a  line  which  would  carry  the  passenger  back  in  the  direction  from 
which  he  started. 

When  passengers  present  a  cash  transfer  and  in  exchange  for 
it  request  another  transfer,  the  conductor  issuing  the  second 
transfer  will  punch  the  direction  in  which  his  car  is  going,  time, 
the  line  issuing  the  transfer  and  the  section  at  the  bottom  of  the 
transfer  which  contains  the  words  north,  south,  east  or  west  only, 
In  regard  to  the  direction  in  which  the  pas-engcr  will  be  entitled 
to  go,  these  transfers  are  to  he  punched  as  follows: 

A  cash  transfer  issued  by  south-bound  cars  when  presented  on 
to  a  west-bound  car  will  entitle  the  passenger  to  a  ride  south  on 
any  intersecting  line  west  of  the  receiving  point  on  a  transfer  to 
be  punched  "south  only."  When  this  transier  is  presented  on  a 
south-bound  ear  and  another  transfer  i<  requested  the  conductor 
will  punch  "west  only."  Should  this  transfer  be  presented  to  a 
car  going  west  which  receives  transfers  from  the  issuing  line,  the 
conductor  will,  on  demand,  issue  another  transfer  punched  "south 
only."  There  shall  be  no  limit  to  the  number  of  transfers  on 
transfers  this  passenger  may  receive,  provided  the  transfers  that 
he  uses  are  presented  onto  the  lines  properly  receiving  transfers 
from  the  line  issuing  it.  and  that  his  direction  of  travel  continues 
to  be  south  and  west.  This  rig-rag  system  of  transfers  will  be 
allowed  for  any  other  direction  and  from  any  other  starting  point. 

A  passenger  may  go  north  and  west,  and  north  and  west  again 
repeatedly,  to  the  end  of  the  system.  He  may  go  north  and  east, 
and  north  and  east  again,  until  he  reaches  the  end.  He  may  go 
west  and  south,  or  he  may  go  west  and  north  as  many  titties  as  he 
chooses.   He  may  go  east  anH  tnuth.  or  he  may  go  east  and  north. 


"west  only,"  because  the  North  Avenue  transfer  was  issued  by 
a  car  going  west.  The  Milwaukee  Avenue  transfer  was  given  to  a 
west  bound  Division  Street  conductor,  who  looked  at  the  direc- 
tion in  which  the  Milwaukee  Avenue  car  was  going,  and  punched 
(sample  No  4)  the  same  direction  in  the  transfer  section  at  the 
lioli. mi  of  his  transfer,  thus  allowing  the  passenger  to  continue 
his  journey  on  any  line  going  south  of  Division  Street.  It  would 
seem  that  a  conductor  could  readily  handle  these  transfers  by 
simply  looking  at  the  top  of  the  transfer  received  for  the  direction 
of  the  car  issuing  it  and  punching  out  the  same  direction  in  the 
bottom  of  the  transfer  to  be  given  in  exchange. 

SPECIAL  TRANSFER  PRIVILEGE 
For  the  purpose  of  taking  care  of  a  class  of  patrons  of  this  com- 
pany whose  requirements  do  not  seem  to  be  provided  for  in  the 
general  system  of  transfers,  a  special  rule  is  hereby  placed  in 
effect,  which  shall  be  carried  out  by  conductors,  as  follows: 

To  a  passenger  presenting  a  cash  transfer  who  requests  of  a 
conductor  a  transfer  back  in  the  same  direction  from  which  he 
started,  the  conductor  will  issue  the  regular  transfer  slip  showing 
the  direction  in  which  he  is  going,  the  time  of  day  and  the  name 
of  the  line,  and  will  also  punch  the  section  reading  "special,  to 
next  cross  line  only."  The  conductor  who  takes  up  such  transfer 
shall  allow  the  passenger  to  ride  as  far  as  the  next  street  railway 
crossing,  and  if  he  desires  to  go  beyond  that  point  will  collect 
another  fare. 

This  special  privilege  is  intended  for  the  purpose  of  taking  a 
man  around  three  sides  of  a  square  without  his  paying  a  double 
fare. 

For  instance,  the  passenger  starts  on  Chicago  Avenue,  be- 
tween Western  Avenue  and  California  Avenue,  and  desires  to  go 
to  a  point  on  North  Avenue,  between  Western  Avenue  and  Cali- 
fornia Avenue.  Our  regular  transfer  on  a  transfer  system  would 
not  take  him  to  that  point  for  one  fare,  hence  this  special  rule. 
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A  man  who  boards  a  Chicago  Avenue  car  going  west  and  pays 

.ash  (are,  for  which  he  receives  a  cash  transfer,  would  present 
this  transier  north  on  California  Avenue.  Upon  requesting  a 
special"  transier  ihe  conductor  will  issue  the  transier  punched 
"special,  next  cross  line  only,"  and  also  marked  "east  only."  This 
will  entitle  the  passenger  to  a  ride  east  after  he  had  started  on  a 
car  going  west,  but  it  would  not  be  good  for  another  transfer, 
nor  would  it  be  good  for  a  ride  east  of  Western  Avenue. 

If  the  passenger  so  desired  he  could  make  the  same  ride  by 
going  east  in  Chicago  Avenue  to  Western  Avenue,  north  in 
Western  Avenue  to  North  Avenue  and  west  in  North  Avenue  to 
any  point  he  desired  to  reach  as  far  as  California  Avenue. 

Transicrs  necessary  to  make  this  round  trip  are  submitted  here 
with  properly  punched  as  samples.  The  same  will  apply  to  a  great 
many  other  places  in  the  system  and  are  the  only  occasions  at 
present  where  the  special  section  in  the  transier  shall  be  used  and 
also  under  the  only  circumstances  where  a  man  who  goes  in  one- 
direction  shall  be  given  a  transfer  going  back  towards  Ins  starting 
lioint. 

Sample  No.  5  show*  that  a  passenger  paid  a  cash  iare  on  an 
east-bound  Chicago  Avenue  car.  When  this  was  presented  on  a 
north-bound  Western  Avenue  car  the  passenger,  by  requesting  a 
"special"  section,  limited  to  a  ride  west  to  the  next  cross  line 
only. 

All  transfers  arc  to  be  issued  at  the  time  fare  is  collected. 

Transfer  passengers  irom  extension  lines  are  entitled  to  the 
same  kind  of  a  transfer  as  the  one  they  present.  Should  the 
transfer  be  punched  "for  cash,"  issue  one  punched  in  the  s.iiiu 
way  ,  if  it  shows  a  limitation  as  to  direction,  give  a  transfer  with 
the  same  limitation  shown. 


Advertising:  Leaflets 


of  the  Aurora,  Elgin 
Railway 


&  Chicago 


0n«  of  the  railways  in  the  Middle  West  to  give  considerable 
attention  to  the  subject  of  advertising  its  schedules  is  the  Aurora, 
Klgin  &  Chicago  Railway. 

Shortly  after  the  opening  of  the  line  Secretary  W  arren  Bickncll 
issued  a  map  and  advertising  folder  ior  this  road,  which  was  ex- 
cellently adapted  to  the  purpose  for  which  it  was  designed  The 
road  being  a  new  one,  the  primary  object  of  the  first  folder  issued 
was  to  call  the  attention  of  people  living  in  the  vicinity  of  the  road 
to  the  fait  that  it  was  in  operation  and  the  advantages  to  be 
derived  irom  patronizing  it  rather  than  the  former  means  of  trans- 


platforms  along  the  road,  which  are  in  red.  This  brings  out  the 
route  with  prominence,  and  is,  furthermore,  an  easy  map  to  pre- 
pare, as  it  involves  but  little  work  save  the  addition  of  the  portion 
in  red  ink  to  a  standard  map.    While  in  some  cases  this  case  of 
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FOLDER  FOR  AN  INTERURBAN  ROAD 

preparation  i*  not  a  great  consideration,  frequently  it  is  desir- 
able to  save  expense  and  time  in  the  preparation  of  a  map  of  this 
kind,  and  this  is  one  of  the  easiest  ways  to  accomplish  it.  On  the 
opposite  vide  of  the  folder  from  the  map  are  pages  in  very  simple 
type,  calling  attention  to  the  opening  of  the  road  and  its  advan- 
tages, some  of  which  pages  are  reproduced  herewith. 

One  of  the  pages  not  shown  contains  a  table  giving  rates  of 
fare:  another  one  is  a  half-tone  engraving  of  a  three-car  train  on 
the  road.  As  reproduced  herewith  three  of  the  pages  are  devoted 
to  a  single  advertisement  stretching  across  the  three  as  seen. 
Although  this  folder  is  free  from  the  elaborate  designs  sometimes 
iound  on  railroad  timetables,  it  is  none  the  less  attractive  to 
modern  eyes  on  that  account,  as  the  tendency  in  present  railroad 
advertising  is  rather  toward  simplicity  and  plainness  (if  the  : 
plicily  is  not  a  crude  sort),  rather  than  toward  elaborate  i 
which,  to  a  certain  extent,  obscure  the 


In  the 


T*  St  ftu  at  ifea  Saiata. 

S-»«  ind  ( 
•)  s™.«  •».«. 


Jlurora,  Elgin 
<5  Chicago 
KjailWay. . 

hm  fw  *r».i  Immt 
mm 

Sim  k«lin«J  r..O» 


AURORA 

•-CHICAGO 

*si>  im  »i 


.AO...  ■•«>«« 


— 1  •  ■  "i  ..--»»  |«a  .«  a, 

A arora, 
Elgin  6 
Chicago  Railtt'oy 


Gurfi-ld  FarK 
WHEATON 
A  U  R  O  Ps  A 
■  A  T  A  V  I  A 


N«W  TMr.l-R.nl 
Oi>uble.TmcK 
Electric  Railway 


THE  AURORA. 
ELGIN  c.  CHICAGO 
RAILWAY 


A  arora  to  Chicago 

9  m  m 

CHAWC^rC.st  MRORt 


AlRORA,  EtXIV  A 


CHICAGO  R.MlhiU 


G*T41  Fox  Roer  VtlWy 


Finest  Electric 
Railroad 


MAXIMUM 


Aurora.  Elgin 


6  Chicago 


gum  liai     lu<,**r  cms 

t*»  hM  laa  |aa 

All  HO**  10  CHICAGO 
AMtt  arm** 
Raani  Tnp  ao  Cann 


CHICAGO 


Aurora.  Elgin 
6  Chicago 
Koilb>as> 


la  tfc*  w.i- 
niM  fcaarl  of  ih.  City 
al  fcr-T  laa.an  an  la*  1 1- 
mmm41  aaa  iliui 
Ins  all  unifuci  af 


ai—  s,iwT  i...  «aa 


ADVERTISING  LEAFLETS  FOR  AN  INTERURBAN  ROAD 


portation.  Thousands  of  these  were  sent  to  Aurora  and  towns 
along  the  l-ox  River  valley,  and  also  to  points  west  of  Aurora 
The  idea  oi  sending  to  towns  west  of  Aurora  was  that  many  people 
desiring  to  make  the  trip  to  Chicago  might  buy  tickets  on 
the  steam  roads  to  Aurora  and  then  patronize  the  electric  road 
from  Aurora  in  to  Chicago,  the  electric  road  being  able  to  offer 
lower  rates,  equally  quick  time,  freedom  from  smoke  and  cinders, 
and  a  new  and  more  pleasant  route  than  the  steam  roads 

The  iolder  when  folded  is  the  standard  4  ins.  x  9  ins  timetable 
folder  sire.  The  full  size  of  the  sheet  is  18  ins.  x  24  ins.  On  one 
side  is  a  map  of  the  road  and  also  in  one  corner  a  map  of  the 
down  town  district  of  Chicago,  showing  the  Union  Elevated  loop 
and  the  principal  buildings.  These  maps  arc  in  black  with  the 
exception  of  the  route  of  the  road  and  the  names  of  the  stopping 


folder  under  discussion  timetables  arc  not  given,  because  at  the 
time  the  folder  was  published  a  new  branch  of  the  road  was  • 
to  be  opened  and  iurther  changes  in  the  timetable  were 
Occur,  >o  that  the  timetable  was  kept  on  a  separate  card. 

The  object  01  this  folder  was  mainly  to  advertise  the  fact  that 
the  road  was  in  operation  and  offered  a  desirable  means  of  transit. 
I'ntlcr  a  more  settled  condition,  of  course,  it  would  be  advisabfc 
to  put  a  timetable  on  such  a  folder  as  this.  However,  as  the  cars 
were  at  the  time  running  at  half-hour  intervals  the  necessity  for 
timetables  was  not  as  gnat  as  it  would  have  been  had  the  inter- 
vals between  trains  been  greatrr,  The  pages  of  the  folder  which 
are  lure  reproduced  present  a  much  better  appearance  in  the 
original  because  about  half  of  the  matter  was  in  red  ink,  the  other 
half  being  in  black. 
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Specifications  for  Road  Bed  and  Overhead  Construction 


The  requirement*  of  all  large  railway  systems  include  special 
features  of  construction  in  the  overhead  work,  road  bed  and  dis- 
tribution to  meet  local  conditions,  and  this  general  rule  may  be 
said  to  apply  even  to  the  smaller  properties,  although,  i>f  course, 
not  as  distinctively  as  in  the  more  important  undertaking 
Many  projects  now  under  consideration  and  others  that  have  been 
in  operation  several  years,  and  are  now  entering  the  rrconstrue- 
tion  period,  will  undoubtedly  gain  by  the  experience  of  other 
roads  and  adopt  the  genera)  features  incorporated  in  systems  ol 
about  the  same  size,  when  the  conditions  are  similar.  Several 
requests,  indeed,  have  been  made  lately  for  specifications  by  pro- 
moters and  investors  who  have  been  contemplating  the  construc- 
tion of  small  roads  in  different  parts  of  the  country,  and  to  meet 
this  demand  and  supply  similar  data  to  other  managers  who  are 
in  the  same  position  the  following  specifications  are  herewith 
presented  as  examples  of  work  covering  both  city  and  suburban 
service: 


SPECIFICATIONS  FOR  OVERHEAD  CONSTRUCTION 
AND  BONDING  OF  THE  DEAD  WOOD- LEAD  CITY 
BRANCH.  CHICAGO,  BURLINGTON  &  O.UINCY  RY. 

The  intention  of  this  specification  is  to  cover  everything  ncccs 
sary  for  the  complete  overhead  construction  and  bonding  of  the 
road.  If  any  small  details  have  been  omitted  which  arc  necessary 
to  make  the  system  complete,  so  far  as  the  work  covered  by  these 
specifications  is  concerned,  they  will  be  furnished  by  the  contrac- 
tor without  additional  cost  to  the  railway. 

The  accompanying  map,  marked  Exhibit  "A,"  shows,  the  loca- 
tion of  the  line,  the  turn-outs,  cross-overs,  switches,  the  terminals 
and  the  distance  between  stations.  Tins  drawing  U  hereby  made 
a  part  of  these  specifications. 

The  line  is  a  narrow  j-ft.  gage  branch,  and  operates  from  Dead- 
wood,  S.  D.,  to  Lead  City.  From  Deadwood  to  Pluma  the  line 
uses  one  track  of  a  standard  gage  branch,  over  which  locomotives 
are  being  operated. 

The  length  of  tine  to  be  equipped  at  present  is  nearly  4  mites. 

The  power  house  is  located  at  Deadwood,  approximately  as 
shown  on  the  map. 

RAILWAY,  CONTRACTOR  AND  ENGINEER 
Where  the  word  "railway"  is  used  it  is  understood  to  mean  the 
Chicago,  Burlington  &  (Juincy  Railway.  Where  the  word  "con- 
tractor" is  used  it  is  understood  to  mean  the  party  who  under- 
takes to  build  the  work  in  accordance  with  these  specifications. 
Where  the  word  "engineer"  is  used  it  is  understood  to  mean  a 
duly  authorized  engineer  or  technical  representative  of  the  com- 
pany. 

CHANGES 

No  changes  will  be  allowed  in  the  construction  of  the  electrical 
work,  except  such  as  arc  approved  by  the  engineer  of  the  railway, 
and  at  a  price  agreed  upon  in  writing  before  the  work  is  done. 
DAMAGES 

The  contractor  shall  repair,  at  his  own  expense,  any  and  all  tem- 
porary damages  that  may  accrue  to  public  or  private  property 
during  the  construction  of  the  road,  and  these  repairs  shall  meet 
the  approval  of  the  engineer.  In  case  suits  for  damages  are 
brought  against  the  railway,  caused  by  the  contractor's  workmen 
during  the  construction,  the  contractor  shall  pay  all  costs,  dam- 
ages, fees,  etc.,  accruing  therefrom.  He  shall  keep  at  all  times 
where  pole  holes  or  other  excavation  work  make  dangerous  open- 
ings, proper  guards  for  preventing  teams  from  driving  into  these 
openings,  and  keep  red  lights  in  proper  position  near  these  open- 
ings at  night.  It  is  understood  that  the  contractor  will  not  be  held 
liable  for  damages  caused  to  property  on  account  01  the  location 
of  the  poles 

TRANSPORTATION 
The  railway  company  will  furnish  free  transportation  over  its 
line  for  men,  tools  and  material  used  in  this  work 
,  TIME  OK  COMPLETION 

The  road  is  to  be  ready  for  operation  not  later  than   , 

and  the  contractor  shall  have  his  entire  work  completed  by  that 
date 

Should  the  contractor  be  obstructed  or  delayed  in  the  prose- 
cution or  completion  of  his  work  by  the  actual  neglect  or  default 
of  the  railway  company,  or  by  any  other  contractor  employed  by 
the  railway  company  upon  the  work,  or  by  an]  damage  which  mav 
happen  by  lightning,  fire,  earthquake  or  cyclone,  or  by  the  aban- 
donment of  the  work  by  the  employees  through  110  default  of  the 

Noil.— Fur  obviom  reason,  (he  nupi  in  it  societies  referred  Co  throughout 
these  apceifiealion*  arc  not  rrprodtiect  here. 


contractor,  then  the  time  herein  fixed  for  completion  of  the  work 
shall  be  extended  for  a  period  equivalent  to  the  time  tost  by  reason 
of  any  or  all  of  the  causes  aforesaid,  but  no  such  allowance  shall 
be  made  unless  a  claim  therefor  is  presented  in  writing  within 
forty-eight  hours  from  the  occurrence  of  such  delay. 

Should  the  contractor  at  any  time  refuse  or  neglect  to  supply 
a  suthciency  of  property  skilled  workmen,  materials  or  apparatus 
of  the  proper  quality,  or  fail  in  any  respect  to  prosecute  the  work 
with  promptness  and  dilligcnce,  or  fail  in  the  performance  of  any 
agreement  herein  contained,  such  refusal,  neglect  or  iailure  being 
certified  by  the  engineer  for  the  railway  company,  the  railway 
company  shall  be  at  liberty,  alter  ten  days  written  notice  to  the 
contractor,  to  provide  any  such  labor,  materials  or  apparatus,  and 
deduct  the  cost  thereof  from  any  money  then  due,  or  thereafter  to 
become  due  the  contractor  under  his  contract. 

The  contractor  shall  plan  his  work  so  a?  not  seriously  to  inter- 
fere with  the  regular  operation  of  the  road.  It  is  understood  that 
the  railway  will  co-operate  with  the  contractor  in  the  delivery  of 
poles  and  material  along  the  line;  the  contractor  to  pay  for  all 
labor  required  lor  the  actual  unloading  of  this  material. 

ACCEPTANCE  OF  WORK 

When  the  contractor  shall  have  finished  his  work  in  accordance 
with  the  specifications  he  shall  notify  the  engineers  in  writing,  and 
they  will  proceed  as  quickly  as  possible  to  examine  his  work,  and 
if  found  in  accordance  with  the  specifications  then  the  contractor 
shall  be  given  an  immediate  acceptance. 

If  the  work  is  not  in  accordance  with  the  specifications  then  the 
engineers  shall  make  a  written  list  of  such  faults  as  exist,  and  the 
contractor  shall  immediately  correct  the  same,  and  again  notify 
the  engineers  in  writing  when  he  is  again  ready  for  an  inspection 
and  acceptance. 

TERMS  OF  PAYMENT 

The  contractor  shall  be  paid  by  the  railway  company  the  fifth  of 
each  month,  on  the  engineer's  estimates,  made  the  first  of  cacn 
month.  The  contractor  shall  receive  90  per  cent  of  the  .cost  of  all 
materials  delivered  and  work  performed.  The  railway  company 
shall  retain  10  per  cent  of  these  estimates  until  the  contractor  has 
completed  his  contract,  and  had  same  accepted  by  the  engineers 
When  the  engineers  accept  his  work  then  the  contractor  shall  be 
accorded  a  full  and  final  settlement  thirty  days  from  his  notifica- 
tion of  acceptance,  and  the  contractor  shall  be  paid  in  full  all 
money  due  him  on  the  contract,  less  such  amounts  as  may  have 
been  adjudged  against  him  as  liquidated  damages  or  for  claims 

OVERHEAD  MATERIAL 
The  overhead  material  shall  be  guaranteed  for  two  years,  and 
shall  be  equal  to  Anderson's  or  Ohio  Brass  Company's.  When- 
ever the  number  of  a  certain  type  of  material  is  given  it  refers  to 
the  Ohio  Brass  Company's  catalogue  No.  5. 

POLES 

All  poles  will  be  Idaho  or  Michigan  cedar,  with  a  diameter  of 
7  ins.  or  a  Circumference  of  22  ins.  at  the  top  end.  Poles  must  be 
reasonably  sound  at  the  top  end,  cut  from  live  timber  and  pealed. 
Twenty  per  cer.t  butt  rot  will  be  allowed  on  all  poles,  and  a  crook 
one  way  not  exceeding  I  in.  for  every  5  ft.  of  the  full  length  of  the 
pole,  measured  from  a  point  6  ft.  from  the  butt  end.  The  specifica- 
tions of  the  Western  Ccdarman's  Association  shall  apply  to  these 
poles. 

LOCATION  OF  POLES 
The  location  of  each  pole  h  shown  upon  the  map*  L-3-C.  This 
map  indicates  approximately  the  location  and  length  of  each  pole, 
and  also  shows  where  the  side-pole  cross-suspension  method  is  to 
be  used,  and  where  the  bracket  method  oi  suspension  is  to  be 
followed. 

SETT  I  NO  OF  POLES 
The  holes  for  at  least  90  per  cent  of  the  poles  from  Deadwood 
Street  to  Main  Street  and  Mill  Street.  Lead  City,  must  be  blasted 
nut  of  rock.  The  remaining,  or  10  per  cent,  of  the  holes  will  be 
excavated  in  dump  or  dirt  Beyond  Main  Street  and  Mill  Street, 
in  Lead  City,  to  the  terminus  of  the  line,  all  the  holes  will  be  ex- 
cavated in  ilirt.  Holes  for  all  poles  shall  be  excavated  in  dirt 
Holes  tor  all  poles  shall  be  excavated  to  the  following  depths: 

For  40-ft.  pedes  in  rock,  6  ft.  deep. 

••    40-ft.  ''  dirt.   7  ft.  " 

"    35-ft.  "  rock,  J.J4  ft. 

"   35  ft-  "  dirt,   7  ft  " 

"    30-ft.  '  rock.  5  ft.  " 

"    .,0-lt.  "  din,  6  It.  " 

Alt  poles  shall  be  set  in  the  center  of  a  body  of  concrete,  at  least 
24  ins.  in  diameter.  The  concrete  shall  consist  of  one  part,  by 
measure,  of  cement,  equivalent  to  the  best  Louisville  brand;  three 


Digitized  by  Google 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.  No.  ai. 


of  clean,  sharp  sand,  and  five  parts  of  atone  broken  to  a 
size  to  pass  through  a  2-in.  ring. 

There  shall  be  a  bottom  layer  of  concrete  at  least  3  ins.  in  depth, 
and  concrete  surrounding  poles  shall  be  thoroughly  tamped  to 
place,  and  capped  with  a  neat  cement-faced  coned  water-table 
with  drip  above  ground. 

All  poles  within  the  corporate  limits  of  Deadwood  and  Lead 
City  shall  be  shaved  and  painted  two  coats,  color  of  final  coat  to  be 
selected  by  engineer.  All  poles  shall  be  so  set  on  span  construc- 
tion as  to  leave  12  ins.  of  rake  in  each  pole  after  spans  are  pulled 
up- 
All  poles  on  bracket  construction  sliall  be  set  with  a  6-in.  rake. 
Poles  on  curves,  ends  of  turn  outs,  trolley  anchor  poles,  and 
trolley  dead-end  poles  shall  be  anchored  by  a  H  in.  x  6  ft.  gal- 
vanized anchor  rod  passing  through  a  6  in.  x  8  in,  x  4  ft.  block 
of  wood,  or  "dead  man  "  From  anchor  rod  run  a  5-16-in-  gal- 
vanized iron  cable  secured  with  two  turns  about  top  of  pole,  in- 
serting a  wood-break  insulator  in  each  cable  guy  approximately 
4  ft.  from  poles. 

In  the  face  of  a  cliflE  where  a  $i  in,  x  6  ft.  anchor  rod  cannot  be 
set  there  .shall  be  >ct  a  special  }i  in.  x  3  ft,  eye  bolt,  firmly  ex- 
panded into  the  rock  (sec  sketch  No.  1)  by  driving  in  on  the 
wedge  at  end  of  bolt,  and  finally  filling  the  whole  with  neat  cement. 
A  wood  break  is  to  be  inserted  in  all  spans  or  guys  attached  to 
such  special  eye  bolt. 

In  two  or  three  places  where  poles  come  on  bridges  they  shall 
be  attached  to  the  bent  by  bolting  j  in.  x  10  in.  planking  on  either 
side  of  bent  about  6  ft.  apart,  and  setting  pole  between  such  plank- 
ing, and  bolting  same  by  J^-in.  bolts,  using  cast  washers. 

TROLLEY  WIRES 

Two  No.  000  B.  &  S.  gage,  Fig.  8.  copper  trolley  wires  will  be 
used  and  must  be  erected  taut,  without  kinking  or  cutting  same. 
Trolleys  are  to  be  spaced  ..bout  6!  j  ins,  apart  over  single  track, and 
over  centers  of  double  tracks.  Trolley  must  be  anchored  on  each 
side  of  the  joints,  using  fuur  of  the  riveted  double-strain  cars  No. 
247',  carrying  four  /.a -in.  double  galvanized  seven-strand  steel 
.  cable,  diamond  fashion  to  opposite  poles  on  each  side  of  track, 
midway  between  the  two  sets  of  strain  ears,  on  span  construction, 
and  on  bracket  construction,  erecting  one  extra  pole  opposite  the 
pole  nearest  the  joint,  and  anchoring  said  opposite  poles,  and 
carrying  the  four  H-iu.  steel  cables  diamond  fashion  to  said  op- 
posite poles  from  the  strain  ears.  Four  wood-break  insulators  are 
to  be  cut  into  the  Vi-m.  pull-off  wires.  4  ft.  from  the  strain  ears. 
Ends  of  trolley  shall  be  fastened  together  with  splicing  sleeves 
No.  2509. 

Trolley  shall  be  23  ft.  above  track  from  Deadwood  to  Pluma, 
and  19  ft.  above  track  from  Pluma  to  the  Lead  City  terminus. 

SPAN"  WIRES 
Span  wires  arc  to  be  5-16-in.  double  gal  van  i 
steel  cable,  fastened  (with  friction  clutch  tic)  to 
plain  eye  bolts,  having  6-in.  thread,  nut  and  waylier  on  all  con- 
struction Deadwood  to  Lead  City,  but  within  the  corporate  limits 
of  Lead  City  the  5-16-in.  span  wires  arc  to  be  fastene  d  to  insulated 
eye  bolts  similar  to  No.  2557,  but      in.  x  14  in*,  long. 

GUARD  WIRE 

There  will  be  no  guard  wire  furnished  except  as  an  extra. 
POLE  BRACKETS 

Brackets  are  to  be  of  flexible  suspension  type,  cither  Richmond 
or  Craighead,  with  over-support  'A  in.  diameter:  the  flexible  sus- 
pension to  be  5-16-in.  seven-strand  double  galvanized  steel  cable; 
the  tubing  to  be  a  tubing  i'A  ins.  in  diameter,  and  length  of 
bracket  7  ft.  6  ins.  The  eye  bolt  at  end  of  bracket  arm  to  have 
solid  welded  eye. 

HANGERS 

Straight  line  hangers  are  to  be  of  the  round  top  galvanized  type, 
Nos.  3M7  and  3144-  Curve  hangers  arc  to  be  galvanized,  Nos, 
4014.  4013.  4012.  401 1. 

Straight  line  hangers  are  to  be  used  in  all  spans  on  straight  line 
or  curves  from  Deadwood  to  Pluma,  but  the  No.  4014  double- 
curve  pull-over  is  to  be  used  at  all  curve  brackets  from  Pluma  to 
Lead.  Intermediate  pull-ovcts,  N05.  401 2  and  4011,  arc  to  be  used 
where  single  trolley  is  over  double  tracks,  and  intermediate  curve 
pull-over  No,  4013  is  to  be  used  where  double  trolley  is  over  single 
track,  and  spaced  approximately  6  ins.  apart 

GUVS 

All  bridles  head  riivs  ml  pull  off  wires  arc  to  be  J-i-in.  seven- 
strand  double  galvanized  sircl  cable. 

All  slugs,  anchors  and  heavy  ru>s  arc  to  be  5-16-in.  seven- 
strand  double  Rnlvanired  steel  cable. 

TROLLEY  CLAMPS, 

Bronze  trolley  clamp*  No.  2232  arc  to  be  used  with  the  No. 


3147  S.  L.  hanger.  Trolley  clamps  No.  2225  are  to  be 
Nos.  4014.  401  J.  4012,  401 1  types  of  curve  pull-over*. 


cd  seven-strand 
%  in.  x  14  ins. 


with 


Carry  a  350-M.  C.  M.  bare-stranded  copper  cable  from  the  power 
house  on  a  separate  line  of  30-ft.  pole*.  The*e  pole*  are  to  be 
provided  with  two  pin  cross  arms,  fastened  to  the  pole*  with  two 
'A  in.  x  7  ins.  galvanized  lag  screws.  F.ach  cro»s  arm  to  have  two 
'A  in.  x  l'A  ins.  x  24  ins.  galvanized  braces  fastened  with  gal- 
vanized lags,  and  each  cross  arm  to  be  provided  with  two  pins  and 
two  cable  glass  insulators.  Poles  are  to  be  double  crots-anned 
near  power  station  and  trolley  line.  The  feeder  is  to  be  dead- 
ended  over  the  trolleys,  having  its  end  made  up  into  a  Brooklyn 
insulator,  fastened  to  the  opposite  pole  by  a  piece  of  5-16-in. 
double  galvanized  steel  cable.  This  pole  is  to  be  anchored  in  a 
manner  similar  to  curve  poles.  Two  000  jumpers  are  to  be  sol- 
dered on  the  feeder  and  carried  into  the  bronze  trolley  feeder 
clamps  No.  2376. 

LIGHTNING  ARRESTERS 

Nine  Garton  pole  lightning  arresters  or  others  of  make  ap- 
proved by  engineer  are  to  be  erected  approximately  every  half- 
mile  of  track,  and  on  pole  near  power  house.  Use  a  No.  6  bare- 
solid  copper  wire,  running  same  from  the  two  No.  2376  trolley 
feeder  clamps,  as  per  sketch  5.  to  the  lightning  arrester,  and  con- 
tinue wire  to  ground  by  soldering  same  to  a  H  in.  x  7  ft.  gal- 
vanized iron  pipe,  previously  pointed  and  driven  in  the  earth,  and 
further  connect  to  the  track  by  soldering  to  the  cross-bond  or 
drilling  rail  and  attaching  wire  by  means  of  a  bonding  cap.  On 
bracket  construction  carry  the  No.  6  wire  from  the  feeder  clamps 
alongside  the  bracket  pipe  through  two  feed-in  insulator*.  No. 
4-(6i,  to  the  lightning  arrester, 

NEGATIVE  RETURN 

Run  from  the  power  house  one  350-M.  C.  M.  barc-stranded 
copper  negative  return  cable  (to  main  line  track)  on  the  pole  line 
previously  mentioned  under  feeding  trolley.  Anchor  this  cable  to 
pole  on  opposite  side  of  track,  inserting  a  Brooklyn  in  its  5-16-in. 
guy  wire,  then  continue  cable  down  pole  on  power  house  side  to 
the  track,  running  same  beneath  tics  and  between  rails  for  six 
rail  lengths,  and  connect  to  each  rail  by  means  of  a  000c 
bond,  as  per  sketch  No.  3,  thoroughly  soldering  all  joints. 

The  contractor  is  to  carry  the  positive  and  negative  feed, 
into  the  power  house  and  to  the  switchboard. 

TREES 

The  contractor  shall  trim  all  branches  of  trees  which  interfere 
with  the  trolley  pole*.  It  is  understood  that  the  railway  is  to 
secure  all  permits  for  trimming  trees. 

BARN   TRACK  WIRING 

The  wiring  to  car  houses  and  in  the  structure  is  not  covered  by 
these  specifications. 

ADJUSTING  OVERHEAD  CONSTRUCTION 
If  during  the  construction  period,  or  within  thirty  days  after 
the  completion  of  the  entire  circuit,  it  should  be  pulled  out  of  place 
on  account  of  defective  workmanship  or  material,  the  contractor 
shall  renew  all  defective  parts  and  furnish  all  labor  for  putting  it 
in  first-class  condition.  If  trolley  is  strung  during  hot  days  a 
slight  sag  is  to  be  allowed  to  provide  for  contraction  during  the 
cold  weather. 

BONDING 

The  double  track  through  the  Deadwood  yards  and  the  single 
track  from  the  yard  limits  to  the  Lead  terminus  is  to  be  bonded  by 
means  of  one  0000  protected  and  concealed  flexible  bond  placed 
beneath  the  angle-bars  at  each  rail-joint. 

All  rail  is  of  30-ft.  lengths  with  approximately  to  per  cent  short 
lengths. 

The  contractor  is  to  remove  and  replace  bolts,  rail-joint  plates 
and  spikes  holding  same. 

The  ends  of  rail  are  to  be  drilled  for  the  bond  terminals,  the 
holes  thoroughly  cleaned  and  the  bonds  applied  by  means  of  a 

compressor. 

One  o  cross-bond  is  to  be  applied  to  track  every  500  ft. 

All  special  work,  as  frogs  and  "boot-jack"  switches  are  to  be 
bonded  around  by  means  of  a  0000  stranded  copper  cable,  carried 
beneath  the  tics  to  two  12-in.  one  terminal  0000  bonds,  inserted  in 
the  rail  ends  adjacent  on  each  side  of  switch  or  frog.  The  cable 
is  to  be  spliced  to  the  bonds,  and  the  joints  thoroughly  soldered. 
(See  sketch  No.  4.) 

Sketch  Nos.  6  and  7  shows  the  section  of  rail  and  the  details 
of  joint.  The  contractor  is  to  leave  the  track  in  as  good  con- 
dition as  he  finds  it 

Extra  precautions  are  to  be  taken  with  all  bonds,  cross-bonds 
and  ground  connections  to  prevent  possible  theft,  and  the  bonds 
are  to  be  installed  to  prevent  exposure  to  view. 
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WORKMANSHIP  AND  MATERIAL 
All  workmanship  throughout  is  to  be  strictly  first  class,  and  all 
work,  methods  of  construction  and  material  must  receive  the 
approval  of  the  railway  engineer  before  acceptance.    The  con- 
tractor shall  employ  workmen  competent  to  perform  the  various 
kinds  of  work,  and  in  case  the  technical  repr. tentative  of  the  rail- 
way is  dissatisfied  with  the  work  of  any  workman  the  contractor 
shall  at  once  replace  workman  with  a  more  competent  man. 
HILL  OK  MATERIAL 
The  bill  of  material  attached  hereto  has  been  carefully  drawn 
off,  and  is  supposed  to  be  correct,  but  the  bidder  upon  the  over- 
head construction  will  check  the  same  carefully,  and  will  become 
responsible  for  the  omission  of  any  material  required  to  make  the 
work  complete,  as  specified. 

(Attached  to  the  specifications  is  a  list  of  material  required  for 
overhead  construction  and  bonding  of  this  road,  but  as  the  re- 
quirements of  all  roads  are  different  it  is  not  reproduced  here  — 
Editom.]  ' 

GRADING  SPECIFICATIONS  FOR  DEKALB  &  SYCA- 
MORE ELECTRIC  RAILWAY 

1-IN  GENERAL 

The  work  to  be  done  under  these  specifications  will  consist  of  a 
grade  complete  and  ready  for  a  single  track  railway  between  Dc- 
Kalb,  111.,  and  Sycamore,  III  ,  and  a  small  stretch  lying  west  of 
DeKalb. 

The  contractor  shall  furnish  all  material  and  labor  necessary  to 
construct  the  grade  complete.  The  work  is  to  be  done  in  accord- 
ance with  these  specifications  and  contract,  and  accompanying 
drawing,  but  if  anything  necessary  to  make  the  grade  complete  is 
omitted  it  is  to  be  furnished  by  the  contractor. 

*-DESCRIPTION  OF  ROAD 
The  road  will  be  a  single  track  road,  with  three  turnouts,  ex- 
tending from  DeKalb  to  Sycamore,  The  grade  of  the  road  follows 
rather  closely  the  contour  of  the  wagon  road.  There  will  be  a 
short  stretch  of  private  right  of  way  just  outside  of  DeKalb.  but 
the  remainder  of  the  distance  will  be  run  to  one  side  of  the  wagon 
road.  In  the  city  of  DeKalb  the  grading  will  commence  where  the 
brick  pavement  ends,  leaving  the  tearing  up  and  replacing  of 
pavement  to  the  track  contractor.  The  profile,  line  of  road,  and 
cross  section  of  roadbed  are  shown  in  drawing  loot -3.  The  ma- 
terial to  be  encountered  along  the  route  will  be  mostly  black  loam 
and  some  clay,  though  the  contractor  is  ejected  to  inspect  the 
road  himself. 

J— ENGINEER  TO  HAVE  CONTROL  OF  WORK 
The  work  shall  be  at  all  times  subject  to  the  approval  of  the 
engineer,  by  whose  measurements  and  calculations  the  amount  of 
work  performed  under  these  specifications  shall  be  determined, 
and  shall  have  full  power  to  condemn  and  reject  any  or  all  work 
which  in  his  opinion  is  unsatisfactory  or  does  not  fully  conform  to 
the  spirit  of  this  agreement. 

The  engineer  shall  decide  all  questions  which  may  arise  relative 
to  the  work  or  its  execution,  and  hi*  decision  shall  be  final  ami 
binding  on  both  parties. 

Lines,  grades,  and  specifications  may  he  changed  by  the  engineer 
at  his  discretion,  and  the  engineer  shall  advise  the  contractor  in 
writing  of  such  changes;  and  for  such  changes  the  injury  or  ad- 
vantage to  the  contractor  shall  be  estimated  by  the  engineer,  but 
no  claim  for  an  increase  in  price  will  be  allowed  unless  made  in 
writing  to  the  engineer  before  work  is  begun. 

If  the  engineer  shall  be  at  any  time  of  the  opinion  that  the 
contractor,  after  having  been  notified  of  the  same  by  the  engineer, 
is  not  proceeding  rapidly  enough  with  the  work,  he  may,  at  his 
icreasc  (he  force  or  take  such  means  as  he  sees  fit  to 
1  the  work— the  expense  of  same  to  Ik-  paid  by  the  contractor. 
Upon  the  failure  or  refusal  of  the  contractor  to  comply  with  such 
order  and  direction,  the  engineer  shall  hase  the  authority  to  declare 
the  agreement  forfeited.  In  case  of  forfeiture  all  money  then  due 
the  contractor  shall  be  retained  and  kept  by  the  company. 

4-SUBC0NTRACT0KS 

No  contracts  arc  to  be  sublet  without  the  written  consent  of 
the  engineer.    If  contract-,  are  sublet  the  contractor  shall  in  all 
cases  be  held  responsible  for  the  work.  juM  as  though  no  sub 
contracts  were  let. 

If.  in  the  opinion  of  the  engineer,  any  workmen  are  incompetent, 
the  contractor,  upon  written  notice  from  the  engineer,  shall  dis- 
charge said  workman  and  not  hire  him  again. 

5— LITIGATION 

The  contractor  agrees  to  pay  and  hold  the  company  harmless 
from  all  debts  or  dues  of.  or  demands  or  claims  against  the  con- 


tractor or  sub-contractors  for  debts,  liabilities,  or 
any  kind.    If  any  claim  devolve  upon  the  company,  the 
may  at  his  option  settle  them  and  deduct  same  from 
the  contractor. 

*-ROAD  CROSSINGS.  FENCES 

All  public  road  crossings  and  highways  must  be  kept  open  by  the 
em  tractor  and  replaced  in  good  condition  by  the  contractor  at  his 
expense. 

The  contractor  will  not  be  expected  to  furnish  fence  for  private 
right  of  way,  except  as  "extras." 

7-SUSPENSION  OF  WORK 

If  for  any  reason  the  company  shall  wish  to  suspend  work  before 
completion,  and  to  terminate  this  contract,  it  shall  have  the  right 
to  do  so  by  giving,  through  the  engineer,  a  written  notice  thereof. 
Immediately  alter  the  service  of  such  notice  the  said  engineer  i 
make  an  estimate  of  the  whole  work  done.  The  contractor  i 
to  accept  the  payment  of  such  estimate,  after  deducting  all  1 
previously  paid  and  after  deducting  all  claims  against  the 
tractor. 

*— ENGINEER  TO  BE  UMPIRE 
The  engineer  is  hereby  constituted  the  sole  arbiter  of  all  matters, 
and  to  determine  umc  in  respect  to  work  done  or  material  fur- 
nished in  the  performance  of  this  contract,  and  his  certificate  shall 
be  final.  The  engineer  shall  have  the  power  to  appoint  any  assist- 
ants to  represent  him  upon  the  work  and  to  vest  in  them  all  the 
powers  conferred  upon  him. 

•—CONTRACTOR'S  RISK 

The  contractor  lakes  the  work  solely  upon  the  contractor's  own 
information  as  to  the  character  of  the  country,  and  the  location  and 
amount  of  the  various  kinds  of  material  to  be  encountered,  and 
without  reliance  upon  the  profile  or  representations  of  the  engi- 
neer or  any  agent  of  the  company. 
The  contractor  is  to  be  responsible  for  any  work  done  until  the 


UNCHARGE  OF  COMPLETED  PORTIONS 
The  company  may  take  charge  of  any  completed  section  of  the 
road  in  order  to  prosecute  its  own  work,  but  the  taking  charge  of 
same  shall  not  signify  an  acceptance  of  same. 

11-CLASSIFICATION 
It  is  agreed  that  there  shall  be  but  two  kinds  of  excavation,  vi*., 
earth  and  rock. 

Rock  shall  consist  of  rock  in  place,  which  can  only  be  removed 
by  blasting,  and  alt  detached  masses  or  bowlders  containing  more 
than  one  cubic  yard. 

Karth  shall  consist  of  all  material  not  classed  as  rock. 

13— SECTIONS — MEASURE  OF  WORK 
The  work  shall  be  divided  into  sections  of  200  ft.  each,  starting 
at  the  termini  of  the  pavement  in  DeKalb. 

The  embankments  of  each  section  shall  be  made  from  the  neces- 
sary excavation  on  that  section,  as  staked  out  by  the  engineer,  pro- 
vided that  excess  or  deficiency  of  excavations,  if  any,  shall  be 
wasted  or  borrowed,  as  the  case  may  be,  but  both  waste  and 
borrow  will  not  be  paid  for  on  the  vimc  section.  No  material  will 
be  paid  for  twice— that  is  to  say,  both  in  excavation  and  embank- 
ment, and  no  allowance  will  be  made  for  haul  on  excavated  ma- 
r<  •  ->\. 

1J-F1NAL  ACCEPTANCE 

Whenever,  in  the  opinion  of  the  engineer,  these  specifications  and 
contract  shall  have  been  satisfactorily  completed,  said  engineer 
shall  make  a  final  estimate  of  the  work  done  and  material  furnished 
by  the  contractor,  together  with  a  statement  of  the  amount  then  due 
him.  and  the  company  shall  within  fifteen  days  of  receipt  of  said 
statement  pay  the  contractor  in  full. 

H-DIMF.NSIONS 

All  dimensions  of  the  grade,  drains,  slopes,  and  other  dimen- 
sions entering  in  the  work  are  to  be  determined  by  the  engineer. 

The  roadbed  is  to  be  12  ft.  wide  on  top  and  have  sides  which 
slope  lH  ins.  to  I.  A  6-in.  bcrmc  is  to  be  left  in  the  bottom  of 
the  cuts. 

The  grade  is  to  be  carried  at  elevation  as  shown  in  profile 
No.  1001-3. 

Side  ditches  and  ample  drains  arc  to  be  placed  wherever  neces- 
sary to  drain  the  roadbed. 

1S-STAKES  AND   BENCH  MARKS 

The  contractor  must  preserve  stakes  and  bench  marks,  and 
in  case  01  neglect  he  shall  be  charged  with  the  expense  of  restor- 
ing them, 

l«-B0RROW   PITS-SPOIL  BANKS 
ICarth.  gravel  and  other  materials  taken  from  excavations  (ex- 
cept when  otherwise  directed  by  the  engineer),  shall  be  deposited 
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in  embankments,  the  cost  of  removing  which  will  be  included  in  the 
price  paid  lor  excavation.  All  material  necessarily  procured  isotti 
without  the  road  and  deposited  in  the  embankment  will  be  paid 
ior  as  excavation  only.  In  procuring  material*  lor  embankment 
from  without  the  line  of  the  road,  the  place  wili  be  designated  by 
the  engineer  in  charge  of  the  work;  and  in  excavating  and  remov- 
ing it,  care  miui  be  taken  to  injure  or  disfigure  the  land  as  little  as 
possible.  1  he  embankments  will  be  formed  in  layers  of  such  depth 
^generally  one  foot),  and  the  material  disposed  i  nd  distributed 
in  such  manner  as  the  engineer  may  direct,  the  required  allowance 
ior  settling  being  added. 

No  borrow  pits  will  be  opened  nearer  than  4  it.  Irom  base  of 
embankment  slope,  and  will  recent  nit  slope  as  corresponding 
unbaiikmcnt.   All  borrow  pits  will  be  excavated  in  a  regular  man 
ncr,  and  so  as  to  leave  no  holes  ior  standing  water,  generally  with 
a  descent  at  bottom  to  allow  free  passage  of  water. 

Wherever  the  excavations  furnish  more  material  than  is  required 
for  embankment*,  the  surplus  will  be  Used  to  increase  width  of  em- 
bankment, or  deposited  in  spoil  banks  or  waste  piles,  as  and  where 
the  engineer  may  direct. 

The  roadbed,  in  cuts  and  on  banks,  to  be  made  in  a  workmanlike 
manner;  to  be  perfectly  even  and  regular  according  to  grade  slakes 
as  set  from  lime  to  tune  by  the  engineer,  and  to  be  exactly  of  the 
width  directed. 

All  slopes  to  be  foimed  even  ami  straight,  according  lo  slope 
stakes,  and  to  such  incline  as  directed  in  each  case. 

All  ditches  in  cuts  or  along  banks  to  be  made  of  such  width  and 
Krade  as  the  engineer  may  direct. 

If  the  contractor  shall  make  excavations  or  embankments  in  ex- 
cess of  the  directed  width,  tlun  such  excess  shall  not  be  p;  ;J  for. 

17— WORKMANSHIP.   FINISH  AND  MATERIAL 
All  workmanship  and  hnish  is  to  be  first-class.    The  grade  is  to 
have  a  smooth  finished  appearance  and  slopes,  are  lo  be  finished  to 
a  true  plane 

TRACK  SPECIFICATIONS  FOR  DEKALB  &  SYCA- 
MORE  ELECTRIC  RAILWAY 

1-1N  GENERAL 

1  he  work  lo  be  done  under  these  specifications  will  consist  of  the 
complete  track  equipment  for  an  electric  road  between  DcKalb,  III., 
and  Sycamore,  111.,  and  a  short  stretch  lying  west  of  DcKalb. 

T  he  contractor  shall  furnish  all  material  and  labor  necessary  to 
construct  the  track  complete.    Tne  work  is  to  be  done  in  accord 
ance  with  these  specifications  and  contract,  but  if  any  tiling  neces- 
sary to  make  the  track  complete  is  omitted  it  is  lo  be  furnished 
by  the  contractor. 

2  DLSCkll'llUN  OF  ROAD 
The  road  will  be  a  single-track  road,  with  three  turnouts,  and 
one  terminal  switch,  extending  from  DeKalb  to  Sycamore.   In  IX 
Kalb  there  is  a  short  stretch  of  brick  pavement  which  is  to  be 
torn  up  and  replaced  by  the  track  contractor.     See  drawing 
No.  1001-3. 

A  steel  bridge  with  concrete  lloor  must  be  crossed  just  west  of 
D.Kalb. 

There  arc  two  single  track  railroad  crossings  in  Sycamore. 
2  ENGINEER  TO  HAVE  CONTROL  OF  ROAD 

The  work  shall  lie  at  all  limes  subject  to  the  approval  of  the 
engineer,  by  whose  measurements  and  calculations  the  amount  of 
uoik  per  formed  under  thee  specifications  shall  be  determined,  and 
who  shall  have  full  power  tn  condemn  and  reject  any  or  all  work, 
winch,  in  his  opinion,  is  unsatisfactory  or  does  not  fully  conform 
to  the  spiril  of  tins  agreement. 

Said  engineer  shall  decide  all  questions  which  may  arise  rcla 
live  to  said  work  or  its  execution,  and  his  decision  shall  be  final 
;md  binding  on  both  parties. 

Dimensions  may  be  changed  by  the  engineer  at  his  discretion, 
and  the  engineer  shall  advise  the  contraelor  in  writing  of  such 
changes;  and  for  such  changes  the  injury  or  advantage  to  the 
contractor  shall  1*  estimated  by  the  engineer,  but  no  claim  for  an 
increase  in  price  will  be  allowed  unless  made  in  writing  to  the 
engineer  before  work  is  begun. 

If  the  Engineer  shall  lie  at  any  time  of  the  opinion  that  the  con- 
tractor, aficr  having  been  notified  of  the  same  by  the  engineer,  is 
not  proceeding  rapidly  enough  with  thr  work,  he  may,  at  his  dis- 
cretion, increase  the  force  or  take  Mich  means  as  he  sees  fit  to 
hasten  the  work,  the  expense  of  same  to  be  stood  by  the  contractor. 
Upon  the  failure  or  refusal  of  the  contractor  to  comply  with 
such  order  and  direction,  the  engineer  shall  have  the  authority  to 
declare  the  agreement  forfeited  In  case  of  forfeiture  all  money 
then  due  the  contractor  shall  be  retained  and  kept  by  the  company 

4- SUP  CONTRACTORS 
No  contracts  are  to  be  sublet  without  the  written  consent  of  the 

engineer     if  contracts  are  sublet  the  contractor  shall  in  all  cases 
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Ik  held  responsible  for  the  work,  just  as  though  no  sub-contracts 
were  let. 

If  in  the  opinion  of  the  engineer  any  workman  are  incompetent, 
the  contractor,  upon  written  notice  from  the  engineer,  shall  dis- 
charge said  workman  and  not  hire  him  again. 

S-LITIGATION 

The  contractor  agrees  to  pay  and  hold  the  company  harmless 
from  all  debts  or  dues  oi,  or  demands  or  claims  against  the  con- 
tractor or  sub-contractors  for  debts,  liabilities,  or  damages  oi  any 
kind.  If  any  claims  devolve  upon  the  company  the  engineer  may. 
at  his  option,  settle  them  and  deduct  same  from  money  due  the 
contractor. 

*— ROAD  CROSSINGS,  FENCES 
All  public  road  crossings  and  highways  must  be  kepi  open  by 
the  contractor  and  replaced  in  good  condition  by  the  contractor 
at  his  expense. 

The  contractor  will  not  be  expected  lo  furnish  fence  for  private 
riglil  of  way,  except  as  "extras." 

7-SUSPENSION  OF  WORK 

If  for  any  reason  the  company  shall  wish  to  suspend  work 
before  completion,  and  to  terminate  this  contract,  it  shall  have  the 
right  to  do  so  by  giving,  through  the  engineer,  a  written  nonce 
thereof.  Immediately  after  the  service  of  such  notice  the  said 
engineer  shall  make  an  estimate  of  the  whole  work  done.  The 
contractor  agrees  to  accept  the  payment  of  such  estimate,  after 
deducting  all  moneys  previously  paid,  and  after  deducting  all 
claims  against  the  contractor, 

I -ENGINEER   TO   BE  UMPIRE 

T  he  engineer  is  hereby  constituted  the  sole  arbiter  of  all  matters, 
and  to  determine  same  in  respect  to  work  done  or  material  fur- 
nished in  the  performance  of  this  contract,  and  his  certificate  shall 
be  final.  The  engineer  shall  have  the  power  to  appoint  any  assist- 
ants to  represent  him  upon  the  work,  and  to  vest  in  them  all  the 
pOWen  conferred  upon  him. 

S — CONTRACTOR'S  RISK 

The  contractor  takes  the  work  solely  upon  the  contractor* 
own  information  as  to  the  character  of  the  country,  and  the  location 
and  amount  of  the  various  kinds  of  material  to  be  encountered,  and 
w  ithout  reliance  upon  the  profile  or  representations  of  the  engineer 
it  any  agent  of  the  company. 

The  contractor  is  to  be  responsible  for  any  work  done  until  the 
final  acceptance. 

10— CHARGE  OF  COMPLETED  PORTION'S 

The  company  nuiy  take  charge  of  any  completed  section  of  the 
road  in  order  to  prosecute  its  own  work,  but  the  taking  charge  of 
same  shall  not  signify  an  acceptance  of  same. 

U— FINAL  ACCEPTANCE 

Whenever,  in  the  opinion  of  the  engineer,  these  specifications  and 
contract  shall  have  been  satisfactorily  completed,  said  engineer 
shall  make  a  final  estimate  of  the  work  done  and  material  furnished 
by  the  contractor,  together  with  a  statement  of  the  amount  then 
due  him,  and  the  company  shall  within  fifteen  days  of  receipt  of 
said  statement  pay  the  contractor  in  full. 

B)— MATERIAL 

The  material  used  in  constructing  the  railroad  shall  be  of  the 
following  description: 

The  rail  shall  be  60-lb.  4  7-16-in.  steel  rail  of  the  section 
designated  by  the  American  Society  of  Civil  Engineers,  or  other 
equally  satisfactory,  in  Jfr-ft  lengths,  first  quality. 

The  tics  for  the  standard  T  -rail  work  shall  be  No.  1  standard 
lailroad  ties;  they  must  be  of  white  oak  and  of  the  dimensions  as 
follows:  Eight  feel  long,  square  ends,  not  less  than  6  ins.  or  more 
than  7  ins.  thick ;  to  have  a  face  not  less  than  6  ins.  at  the  narrowest 
part  between  harks  and  to  average  8-in.  face,  and  to  be  spaced 
.-ikjo  to  the  mile,  but  yellow  pine,  of  size  hereinafter  mentioned, 
may  be  substituted  in  case  the  oak  cannot  be  obtained. 

The  tics  for  the  railway  work  in  pavements  shall  be  sawed  oak, 
strictly  first-class  quality,  and  of  the  dimensions  as  follows: 
Six  inches  thick.  8  ins.  wide  and  7  ft  long,  square  ends. 

Ties  for  curves  must  be  of  oak.  either  hewn  or  sawed,  and  of  the 
dimensions  as  above  described. 

Joint  fastenings  shall  be  four-hole.  34  ms.  long,  and  of  the  kind 
known  as   continuous  rail  joints." 

Bolts  shall  be  Win  diameter,  with  hexagon  nuts  and  long 
enough  to  take  a  nut  lock. 

Nut  locks  shall  Ik-  need,  and  to  be  the  Verona.  National,  or  other 
equally  satisfactory. 

Spikes  shall  be  the  standard  railroad  spikes,  $y3  ins.  x  0-16  in. 

Copper  bonds  shall  be  the  Invisible  "Z"  bond  No.  oooo,  or  other 
equally  efficient  and  satisfactory. 

Cattle  guards  to  the  number  of  two  shall  be  furnished  and  put 
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in;  they  shall  be  metal  surface  guards,  either  of  the  National 
sitrlace  guard,  i>r  of  oilier  acceptable  design. 

Switches  shall  be  the  T-rail  spring  -split  switch,  and  spring  rail 
frog,  they  shall  Ik-  of  standard  design  of  steam  railroad  con- 
struction. 

Track  braces  ,m  curves  and  switches  shall  lie  the  Ajax  brace,  or 
other  equally  satisfactory,  and  spaced  10  ft.  apart. 

(iuard  rails  for  curves  may  be  of  No.  2  rail,  but  must  be  the 
same  section  as  used  in  other  parts  of  the  track,  where  necessary. 
Iron  separators  with  bolts  through  the  rail  must  be  used;  these  to 
be  of  a  de.sign  satisfactory  to  the  engineer. 

All  material  must  be  subject  to  inspection  by  the  authorized 
■geiM  of  the  railroad  company,  and  any  material  which  fails  10 
meet  all  requirement!  of  the  specifications  will  be  rejected  and 
shall  not  be  used  in  the  work. 

TRACK- LAVING  AM)  SURFACING 

The  track  is  to  be  spiked  to  ties  with  four  spikes  to  each  lie. 
1  he  outer  rail  of  curved  track  shall  be  braced  with  brace  blocks. 
Kails  for  curves  must  be  bent  10  the  proper  curvature  as  required 
before  laying  in  place,  and  any  rails  that  have  become  kinked  must 
he  straightened  out  before  licing  placed  111  track.  Kails  shall  be 
brought  to  true  alignment  and  gage,  and  the  proper  elevation  of 
the  outer  rails  on  curves  shall  lie  given.  All  bolts  shall  be  thor- 
<i>ighly  tightened  The  spikes  on  the  inner  side  of  the  rail  shall  be 
on  the  same  side  of  ties,  and  those  on  the  outer  side  of  rail  shall 
lie  on  the  other  side  of  lies.  Ties  shall  he  laid  J040  to  the  mile,  or 
fifteen  ties  to  a  30- ft.  rail,  spaced  at  joints  as  hereafter  directed 
by  the  engineer,  the  center  of  the  tie  shall  he  laid  on  the  center  line 
of  track.  Ties  shall  he  thoroughly  tamped  and  spaced  between, 
filled  in,  and  surfaced  to  the  top  of  same,  unless  otherwise  ordered 
by  the  engineer  Inside  guard  rails  shall  be  used,  one  for  each 
track  on  curves  where  required. 

BALLASTING 

The  contractor  shall  not  he  required  to  furnish  or  put  in  place 
any  ballast,  and  the  contractor  shall  not  be  required  to  move  any 
ballast  from  one  point  to  another  without  extra  compensation 
therefor. 

BONDING 

The  entire  length  of  the  track,  together  w-nh  (he  turnouts,  is 
to  be  bonded  by  means  of  one  0000  protected  and  concealed  flex- 
ible bond  placed  beneath  the  angle-bars  at  each  rail -join!. 

The  contractor  is  to  remove  and  replace  bolls,  rail-joint  plates 
and  spikes  holding  same,  leaving  the  joints  in  the  same  condition  as 
lie  finds  them. 

I  he  ends  of  the  rails  arc  to  be  drilled  for  the  bond  terminals, 
the  holes  thoroughly  cleaned,  and  the  bonds  applied  by  means  of  a 
compressor, 

One  singlc-o  cross  bond  is  |o  be  applied  every  500  ft 

All  special  work,  such  as  frogs  and  railroad  crossings,  arc  to  lie 

bonded  by  means  of  4-0  stranded  copper  cable  attached  to  two 

12  in.  terminal  bonds  inserled  in  the  rail  ends  adjacent  to  each 

side  of  the  special  work. 
Extra  precautions  are  to  be  lakeii  w  ith  all  bonds,  cross  lionds  and 

ground  connections  to  prevent  possible  theft,  and  the  bonds  arc 

In  lie  installed  to  prevent  exposure  lo  view. 

UNIT  PRICE 

The  bidder  is  10  name  a  unit  price  per  join!,  which  unit  price  is 
to  be  used  as  a  kisis  for  additions  or  deductions,  in  ease  the  line 
is  extended  or  shortened. 

OVKRHKAD  CONSTRUCTION  OF  DKKA1.B  &  SYCA- 
MORK  FXF.CTRIC  RAILWAY 
IN  general 

"1  he  purpose  of  this  speeification  is  to  cover  everything  neces- 
sary for  the  complete  overhead  construction  and  bonding  of  the 
road,  but  if  anything  has  been  omitted  which  is  necessary  to  make 
the  system  complete  so  far  as  the  work  covered  by  these  specifica- 
tions is  concerned,  il  will  lie  furnished  by  the  contractor  without 
additional  cost  10  the  railway 

.In-  road  consist.  ,,f  s  mile-  .1  smgh  track  road,  with  three 
turnouts  and  two  switches,  as  shown  upon  the  accompanying  map 
and  profile. 

If  any  changes  are  required  afler  ihe  contract  to  be  finally  entered 
into  between  the  successful  bidder  and  the  company  they  will  he 
made  a!  a  price  agreed  h|mui  in  writing  before  ihe  work  is  done. 
POLES  IN  PLACE 

There  are  at  pres.  til  poles  in  place  in  ihe  city  of  DcKalb, 

but  the  contractor  will  be  expected  to  rctamp  these  poles,  and  if 
required,  to  reset  a  limited  number 

OVERHEAD  Cl  INSTRUCTION 

The  overhead  material  shall  In-  guaranteed  for  two  years  and 
shall  Ih-  equal   to  Anderson's  or   the  Ohio   Brass  Company's. 


Whenever  the  number  of  a  certain  type  of  maierial  is  given  it  refer* 
to  the  Ohio  Brass  Company's  catalogue  No.  5. 

POLES 

All  wooden  poles  will  l>e  round,  live  Idaho  or  Michigan  cedar, 
with  a  diameter  of  7  ins.  or  a  circumference  of  22  ins.  at  the 
Kip  end.  Holes  must  be  reasonably  sound  a!  lop  end;  cut  from  live 
timber  and  peeled.  Twenty  per  cen!  butt  rot  will  be  allowed  on 
all  poles,  and  a  crook  one  way  not  exceeding  I  in.  for  every  5  ft. 
of  the  full  length  of  the  pole,  measured  from  a  point  6  ft.  from  the 
butt  end  jn  accordance  with  the  slandard  spec ifica! ions  of  the 
Norlhwestern  Ccdarman's  Association. 

There  will  he  required  in  DcKalb  thirty  iron  poles,  each  to  have 
5-in,  lops.  fV-in.  centers,  and  7-111.  bottoms,  and  to  weigh  not  less 
than  700  lbs  .  and  to  have  an  ornamental  iron  cap.  Suspension 
hands  to  be  at  least  3  ins.  wide. 

SETTING  OF  POLES 

Iwide  the  Corporate  limits  of  DeK-ilb  and  of  Sycamore  cross 
suspension  method  to  he  followed.  Along  highway  and  over  pri- 
vate right  of  way  bracket  construction  is  to  lie  adopted. 

The  normal  height  of  trolley  line  above  the  tops  of  the  rails  will 
be  lif  ft.  6  ins.,  except  at  railroad  crossings,  where  it  will  lie  22  fl. 

Arrangements  to  he  made  for  a  cross-arm  to  lie  added  in  the 
future  on  all  poles  above  bracket  or  suspension  bolt. 

All  poles  to  he  located  as  directed  by  the  company's  engineer 
in  charge  of  the  work  The  poles  to  be  an  average  distance  of  too 
ft.,  center  lo  center  on  tangents,  and  as  required  for  curves. 

All  poles  shall  be  set  in  the  earth  at  least  one-fifth  of  their 
length,  and  the  earth  about  the  base  of  the  poles  is  to  be  thoroughly 
tamped;  tamping  to  lie  done  in  proportion  of  ihree  tampers  to  one 
nhovcler.  After  trolleys  are  in  place  the  poles  arc  to  be  re- 
tamped  The  cross  suspension  poles  shall  be  set  with  a  rake  out- 
ward from  the  center  of  the  street  about  24  ins  ,  and  are  lo  be 
pulled  up  by  span  wires  nearly  straight.  All  guy  poles  are  lo  be 
especially  secured  and  set  with  an  extra  amount  of  rake.  Where 
there  is  an  extra  strain  put  on  any  pole  it  shall  be  suitably  guyed 
or  anchored,  preferably  to  a  guy  rod  of  the  Stromlierg  type  or 
equal.  The  location  of  guy  stubs  or  rods  shall  he  in  accordance 
with  the  permits  secured  by  the  company.  All  Jades  are  to  be  set 
in  perfect  alignment,  and  ihe  tops  of  all  poles,  on  either  side  of 
Irack.  to  lie  an  equal  distance  above  top  of  rails.  Side  suspension 
poles  to  have  heel  and  toe  keys  which  shall  be  equal  to  a  24-in.  x 
y'm.  x  12  in.  board  at  lower  end  of  pole,  and  48-in.  x  j-ilt,  x  12-in. 
hoard  just  below  the  ground. 

All  iron  poles  shall  be  set  in  the  center  of  a  body  of  concrete  at 
least  24  ins.  in  diameter.  The  concrete  shall  he  a  onc-lhree-fivc 
mixture,  with  cement  equal  to  the  best  Louisville  brand.  There 
shall  he  a  bottom  layer  of  concrete  at  least  j  ins.  thick,  anil  ihe  con- 
crete surrounding  the  poles  shall  be  thoroughly  lamped  to  place 
and  capped  with  a  cement  faced,  coned,  water  table  with  drip 
almve  ground. 

All  poles  shall  be  peeled  and  coned,  and  cones  painted  one  coat 
of  good  quality  paint.  All  wooden  poles  within  the  corporate  limits 
of  Sycamore  and  DeKalh  shall  be  shaved  and  painted  two  coats  of 
good  mineral  paint;  one  to  be  applied  before  setting,  and  one 
after  poles  are  erected,  and  Ihe  line  construction  placed  upon 
them  Quality  and  color  to  l»e  approved  by  the  engineer  before 
iK-ing  applied.  Iron  poles  are  10  be  painted  two  coats  of  approved 
paint. 

Poles  on  curves,  ends  of  turnouts,  and  trolley  dead  ends  shall 
be  anchored  by  ft-in.  x  6-ft.  galvanized  anchor  rod.  From  the 
anchor  rod  run  a  5- 16- in  galvanized  iron  cable  secured  with  two 
turns  about  the  lop  of  pole,  inserting  a  wood  break  insulator  in 
each  cable  guy  approximately  4  fl.  from  the  poles. 

SPAN  WIRES 

Span  wires  are  to  be  J-io-in.  double  galvanized  seven-strand  steel 
cable,  fastened  with  friction  clulch  lie  to  *x-in.  x  12-in.  insulated 
eye  bolts  having  (1  in,  thread  with  nut  and  washer  lo  protect  the 
pole 

GUARD  WIRE 

There  will  be  no  guard  wire  furnished,  except  as  an  extra. 
TROLLEY  WIRE 

Two  No.  000  II  &  S  gage.  Fig.  H  copper  trolley  wires  will  he 
Used,  and  must  Ik-  erected  taut  without  kinking  or  cutting  same. 
Trolleys  are  to  be  spaced  about  6'  2  ins.  apart  over  the  single  Irack 
and  over  the  center  of  the  tracks  at  turnouts,  Trolley  must  be 
anchored  on  each  side  of  the  joints,  using  four  of  the  riveted 
double  strain  ears,  carrying  a  !  j  -  in .  double  galvanized  scven- 
ttfMd  steel  cable  to  adjacent  poles  on  each  side  of  Irack,  on  span 
construction  and  on  bracket  construction  erecting  two  extra  poles 
opposite  the  two  adjacent  poles  and  anchoring  said  opposite  poles. 
Wood  break  insulators  to  be  inserted  in  the  pull  off  wires  4  ft. 
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from  the  strain  ears.  Ends  of  trolley  shall  be  fastened  together 
by  mean*  of  splicing  sleeves. 

POLE  BRACKETS 
Brackets  I  re  to  be  of  the  flexible  suspension  type,  equal  to  Rich- 
mond or  Craighead,  with  over  support  'A  in.  in  diameter;  the 
flexible  suspension  to  be  5-16-in.  seven-strand  double  galvanized 
steel  cable,  and  tubing  to  be  I'J  in».  in  diameter.  Ungth  of 
bracket  8  ft.  6  ins. 

HANGERS 

Straight  line  hangers  arc  to  be  of  the  round  top  galvanized 
type,  wiib  curve  hangers  of  similar  type. 

Straight  line  hangers  equal  to  No,  4013  arc  to  be  used  where 
double  trolley  is  over  single  track,  and  equal  to  No.  4014  double 
curve  pull  over  to  be  used  on  all  curve  bracket*  Interim  diate 
pull  overs,  equal  to  4011  1. :,  arc  to  be  used  where  single  trolley  is 
carried  over  turnouts. 

GUYS 

All  bridles,  head  guys  and  pull -oft*  win  s  are  to  be  H-kt.  seven- 
strand  double  galvanized  steel  cable. 

All  slugs,  anchors  and  heavy  guys  are  to  be  5-16-in.  seven- 
sirand  double  galvanized  cable. 

TROLLEY  CLAMPS 
An  approved  form  of  malleable  iron  line  clamp  is  to  be  used. 
CURVES 

All  curves  shall  follow  the  track,  but  in  general  shall  be  con- 
structed so  that  the  greatest  length  of  cord  between  hangers  shall 
not  exceed  to  ft  All  pull-off  wires  shall  be  insulated,  and  all 
sharp  curves  arc  to  be  carried  in  cars  of  ample  length,  which  shall 
be  bent  to  conform  to  the  curve,  so  as  to  allow  no  sharp  turns  in  the 
wire. 

ANCHORS 

At  the  end  of  each  curve,  and  as  often  as  -two  ft  in  the  tangents, 
the  trolley  wire  is  to  be  anchored  in  both  directions.  The  terminals 
of  the  line  shall  be  thoroughly  anchored  and  insulated.  No  anchor, 
guy,  or  other  wires  shall  be  attached  to  trees  or  property  of  partus 
other  than  the  company,  except  where  absolutely  necessary,  and 
then  only  upon  permit  furnished  by  the  company. 

FEEDING  TROLLEY 

Two  .150.000  C.  M.  bare  stranded  copper  cables  will  be  installed, 
both,  at  DeKalb  and  at  Sycamore,  from  the  power  house  switch- 
board to  the  trolley  line.  These  arc  to  be  used  for  feeding  the 
trolley  and  they  will  be  carried  upon  a  separate  line  of  poles. 
These  poles  are  to  lie  provided  will)  tWO  pin  cross-arm  fastened  to 
the  poles  with  two  </j  in.  x  7  in.  galvanized  lag  screws  Each 
cross-arm  to  have  two  54  in.  x  1)4  in.  x  24  in.  galvanized  braces 
fastened  with  galvanized  lags,  and  each  cross-arm  is  to  be  pro- 
vided with  two  pins  and  two  cable  glass  insulators.  Poles  arc  to 
be  provided  with  double  cross  arms  near  the  power  *tation,  and 
the  trolley  line  and  at  one  railroad  crossing.  At  the  latter  the 
pedes  must  be  of  extra  length. 

Each  feeder  is  to  be  dead-ended  over  the  trolleys,  and  have  its 
end  made  into  a  large  Ilrooklyn  insulator  fastened  to  the  oppo- 
site pole  by  a  piece  of  5-  Ki- in.  double  galvanized  steel  cable. 
This  pole  is  to  be  anchored  in  a  manner  similar  to  curve  poles. 
Two  No.  3-0  jumpers  are  to  tie  soldered  to  the  feeders  and  carried 
into  bronze  trolley  feeder  clamps. 

1  he  350.000  (".  M.  negative  return  cable  carried  upon  these  pole 
lines  is  to  be  anchored  to  the  pole  on  the  power  house  side  of  the 
track  by  means  of  the  Brooklyn  strain  insulator.  This  cable  is  to 
he  attached  to  at  least  four-rail  lengths,  and  is  to  be  connected  to 
each  rail  by  means  of  a  0000  cross  bond,  thoroughly  soldering  all 
joints. 

The  contractor  is  to  carry  the  positive  and  negative  feeder 
leads  into  the  power  house  and  to  the  switchboard,  suitably  insulat- 
ing same,  and  is  to  make  the  switchboard  connection. 

TREES 

The  contractor  shall  trim  all  branches  of  trees  which  interfere 
with  the  trolley  poles.  It  is  understood  that  the  company  is  to 
secure  all  permits  for  trimming  trees. 

CARHOUSE  TRACK  WIRING 

The  wiring  to  the  car  houses  and  in  the  structure  is  not  covered 
by  these  specifications. 

ad;ustinc  OVERHEAD  construction 

If  during  the  construction  period,  or  within  thirty  days  after 
the  completion  of  the  entire  circuit,  it  should  be  pulled  out  of 
place  on  account  of  defective  workman-hip  or  material,  the  con- 
tractor shall  renew  all  detective  parti  anil  furnish  all  labor  for 
putting  it  in  fitst-clVs  condition.  If  trolley  is  strung  during 
hot  weather  a  slight  sag  is  to  be  allowed  to  provide  for  Contraction 
during  the  cold  weather. 


FEEDERS 

There  will  be  no  feeders  required  under  these  specifications  ex- 
cept the  power-house  connections, 

WORKMANSHIP   AND  MATERIAL 

AIL  workmanship  throughout  i»  to  be  strictly  first-class,  and  all 
work,  methods  of  construction  and  material  must  receive  the  ap- 
proval of  the  company's  engineer  before  acceptance.  The  con- 
tractor shall  employ  workmen  competent  to  perform  the  various 
kinds  of  work,  and  in  case  the  technical  representative  of  the  com- 
pany is  dissatisfied  with  the  work  of  any  workman,  the  contractor 
shall  at  once  replace  workman  with  a  more  competent  man. 

UNIT  PRICE 

The  bidder  is  to  state  a  price  covering  the  complete  installa- 
tion of  too  ft.  of  double  trolley  construction,  which  price  is  to  be 
UMd  as  a  basis  for  additions  or  deductions  from  the  length  of  the 
line  as  shown  upon  the  map. 



The  Franch.sc  Situation  to  Chicago 

Public  opinion  on  the  franchise  question  in  Chicago  seems  to 
be  veering  in  favor  oi  the  companies  and  against  the  obstruction 
policy  adopted  by  the  Mayor  and  some  of  his  adherents.  This  was 
clearly  exemplified  at  a  meeting  of  the  Chicago  Council  on  Mon- 
day evening,  Nov.  17.  A  resolution  was  introduced  into  that  body 
favoring  delay  of  action  on  the  franchise  question  until  the  State 
Legislature  passes  acts  enabling  the  city  to  own  the  street  railway 
systems.  On  motion  this  bill  was  referred  to  the  local  transpor- 
tation committee,  which,  it  is  well  known,  is  hostile  to  the  resolu- 
tion and  opposed  to  the  municipal  ownership  ideas  of  the  Mayor. 
The  vote  to  reier  the  resolution  to  the  committtcc  was  almost 
unanimous,  showing  that  the  sentiment  of  the  present  council 
favors  an  early  settlement  of  the  franchise  question.  The  large 
vote  by  which  the  motion  was  passed  shows  that  the  party  in  favor 
oi  an  early  settlement  of  the  question  is  strong  enough  to  over- 
rule the  Mayor's  veto. 

»♦»  

Further  Delay  on  the  Pennsylvania  Tunnel  Franchise 


The  Board  of  Aldermen  has  interposed  further  obstacles  in  the 
way  of  the  adoption  of  the  Pennsylvania  tunnel  franchise  by- 
ordering  a  public  hearing  on  Nov.  20.  The  conference  committee 
presented  the  new  franchise  to  the  board  Tuesday,  and  the  report 
was  referred  to  the  railroad  committee,  with  the  understanding 
that  the  public  be  given  an  opportunity  to  express  their  views 
upon  it  It  is  expected  that  a  minority  report  will  be  presented 
later. 

The  majority  report  which  was  signed  by  four  out  of  the  six 
member*  of  the  conference  committee  answers  the  objections 
which  have  been  made  to  the  terms.   It  says: 

The  economic  evil  of  perpetual  franchises  is  found  in  those  grants 
public  privileges  where  the  compensation  to  the  grantor  U  based  on  a  present 
valuation  instead  oi  being  subject  to  readjustment  from  time  to  time  a*  the 
privilege  rnhaner*  in  value.  This  evil  it  obviously  not  present  here.  An 
■  libit  objection  obtains  10  grant*  of  franchise*  to  serve  ihe  local  public  (such 
us  operating  a  street  railway  in  ciiy  streets)  which  arc  practically  exclusive, 
as  there  the  main  consideration  for  Ihe  grant  15  an  efficient  public  arrvicr 
which  can  only  be  assured  by  subjecting  the  grantee  to  a  termination  ol  its 
privileges  at  a  definite  lime.  In  this  ease  the  franchise  is  not  local  in  char- 
acter, nor  U  it  exclusive  Ithe  city  being  free  tn  grant  any  number  of  similar 
franchises  under  Us  many  transverse  strtcls)  and  such  an  objection  10  the 
proposed  gt.inl  under  cons.dcntion  U,  therefore,  untenable. 

The  report  accepted  the  contention  of  the  Pennsylvania  officials 
that  as  the  space  required  tor  the  tunnel  was  underground  and 
could  not  be  used  by  the  city  for  any  practical  purpose,  and  that 
as  the  city  would  benefit  financially  and  commercially  by  the 
tunnel,  the  compensation  oi  $2,000,000  fixed  for  the  first  twenty- 
five  years  was  sufficient.  Regarding  the  controversy  concerning 
the  insertion  in  the  franchise  of  the  eight-hour  day  and  prevailing 
rate  of  wages  clauses  the  report  says: 

The  railrovd  representatives  declined1  to  accept  the  franchise  if  conditioned 
upon  the  ptrlurmanee  of  any  obligation  as  to  hours  of  employment  or  pay 
mem  of  particular  wages,  alleging  that  such  a  provision  would  be  illegal;  that 
it  is  unnecessary'  because  the  peculiar  and  hazardous  character  of  the  work  to 
be  done  would  necessitate  the  employment  of  the  highest  grade  of  tabor, 
which  incviubly  demands  and  receives  the  highest  wages;  that  in  tunneling. 
Which  will  he  by  far  the  greater  part  of  the  work,  the  hours  of  employment 
must,  of  necessity,  owing  to  the  character  of  the  work,  be  leu,  rather  than 
n:i>tr.  i1:mi  ri^lit  hours.  Thejr  further  said  that  any  conrcuson  of  this  charac- 
ter in  tho  instance  would  inevitably  cause  dissatisfaction  among  their  em 
pli.yecs  cng.i.Mil  in  llieir  numerous  other  enterprises  now  under  way  or  con 
template  il.  which  could  only  result  in  endless  embarrassment  and  serious 
disorganization  ol  Iheir  company;  that  if  the  city  authorities  were  unwilling 
10  rely  on  the  excellent  record  of  the  railroad  in  dealing  with  its  employees, 
ihe  railroad  must  decline  to  proceed  further  in  the  premises. 
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Your  ctmimiller,  responding  1°  tbcir  personal  intimation  l<>  snurc  fur  uur 
laboring  classes  every  advantage  practicable  and  proper,  endeavored  to  secure 
some  modification  of  the  certificate  in  O111  regard,  but  witbout  success,  realiz- 
ing that  under  the  decisions  of  our  highest  courta  luch  a  condition  would  be 
at  best  of  doubtful  validity,  and  that  even  ii  technically  legal  it  mould  be  in- 
capable of  practical  enforcement,  aa  a  breach  of  the  contract  in  true  tegatd 
would  obviously  result  in  no  damage  to  the  crty  aa  a  corporation,  we  cauriot 
but  believe  tLat  the  city  authorities  will  better  serve  the  real  interests  of 
liW  by  granting  the  franchise  without  this  conditiun  than,  by  unfavorable 
acnon  on  the  franchise,  exclude  from  the  labor  market  ..f  tins  city  an  em 
ployer  proposing  to  capend  many  miliums  in  the  employment  of  labor. 

 »♦«  

The  Schenectady  "Boycott" 

The  attempt  of  the  Trades  Assembly  of  Schenectady  to  Imycott 
the  Schenectady  Railway  Company  lias  resulted  in  a  most  dismal 
and  merited  failure.  On  Sunday  last  it  midnight  the  boycott  was 
declared  in  operation,  but  it  waa  not  respected  al  any  time  by  the 
union  men  or  business  interests ;  in  fact,  the  high-handed  policy  of 
the  Trades  Assembly  was  openly  and  vigorously  denounced  by  all 
classes  of  men. 

It  appears  that  the  Schenectady  Railway  Company  employs  about 
'So  motormcn  and  conductors,  who  do  not  care  to  join  a  union 
and  are  perfectly  satisfied  with  the  conditions  of  their  employment. 
The  effort  to  induce  them  to  become  DMnkcri  of  a  union  having 
failed,  an  appeal  was  made  to  the  company  to  compel  them  to 
join.  This  the  company  naturally  and  very  properly  declined  to 
do.  It  was  perfectly  willing  that  the  men  should  form  or  join  a 
union  if  they  wanted  to;  but  if  they  did  not  want  to  it  had  no  right 
in  ask  them  to  subject  themselves  to  a  control  seeking  the  enforce- 
ment of  rules  they  deemed  inimical  to  their  interests.  The  execu- 
tive committee  of  the  Trades  Assembly  then  look  the  matter  in 
hand  and  a  decision  was  reached  to  punish  the  company  by  placing 
a  boycott  upon  the  railroad.  It  was  decreed  that  every  workman 
vvIki  rides  on  one  of  the  cars  would  l"se  his  union  card  and  be- 
come a  "scab;"  every  business  man  who  rides  once  would  be  warned 
not  to  repeat  the  offense  or  he  would  be  subicctcd  to  a  boycott  in 
his  business;  if  an  employee  of  anyone  doing  business  in  Schenec- 
tady rides  after  being  warned  his  discharge  would  be  demanded  on 
penalty  of  the  boycott.  An  effort  was  made  to  coinisel  the  Union 
fraction  Company,  over  whose  tracks  the  cars  of  the  Schenectady 
Railway  Company  run  for  part  of  their  service,  to  withdraw  this 
privilege,  on  penalty  of  a  general  strike  of  its  own  employees.  As 
the  gas  and  electric  lighting  interests  of  Schenectady  are  closely 
allied  with  the  railroad  interest,  members  of  unions  and  business 
men  were  forbidden  to  use  cither  gas  or  electric  lights,  and  lite 
general  public  was  requested  not  to  do  so.  The  Commun  Council 
was  petitioned  to  cancel  the  contract  for  slieet  lighting.  And  all 
of  this  because  the  motormcn  and  conductors  of  the  electric  rail- 
way have  deemed  it  to  their  interest  not  to  ailiiiate  with  the  union. 

A  special  meeting  of  the  Trades  Assembly  was  held  behind 
closed  doors  Tuesday  evening  to  discuss  the  "differences"  between 
the  company  and  that  body.  Fully  two-thirds  of  the  delegates 
present  were  strongly  in  favor  of  lifting  the  Imycott,  but  they  were 
prevented  from  taking  action  by  the  rilbustcring  ladies  of  the 
minority.  The  point  was  raised  by  the  latter  that  as  the  boycott 
revolution  was  passed  «t  a  regular  meeting  it  could  not  In-  rescinded 
at  any  but  a  regular  meeting,  except  by  unanimous  consent. 

The  next  regular  meeting  will  be  on  Wednesday  evening  In  ihc 
meantime,  many  of  the  individual  unions  arc  expected  to  repudiate 
the  Imycott.  Action  of  this  kind  has  already  been  taken  by  the 
masons-  union,  and  the  local  typographical,  the  brass  workers' 
and  polishers'  unions  are  likely  to  follow  suit. 

But  one  individual  union  thus  far  has  indorsed  fhe  boycott  At  a 
meeting  of  Carpenters'  Union,  No.  141.,  it  was  decided  to  impose 
tines  on  all  members  found  riding  on  the  trolley  cars.  The  fine 
was  fixed  at  $1  for  the  first  offense  and  $5  for  the  second  offense. 
A  third  offense  means  expulsion  from  the  union. 



Increased  Assessments  of  New  Jersey  Corporations 

Mayor  Fagan,  of  Jersey  City,  has  signed  the  resolution  of  the 
Hoard  of  Tax  Commissioners  fixing  the  tax  rate  at  $27.80  per 
Ji.ooo.  on  an  assessed  valuation  ol  $100,360,437  This  action  has 
lead  to  considerable  complication  between  Jersey  City  and  Hobo- 
ken,  as  well  as  the  large  corporations  doing  business  in  those 
cities  Among  the  companies  whose  valuation  have  been  in- 
creased are  the  North  Jersey  Street  Railway,  from  Jen.. coo  to 
$1,043,500,  and  the  Jersey  City,  Hoboicetl  <V  Patcrson  Stru  t  Rail- 
way from  $373450  to  $54.1.950.  Various  small  companies  found 
their  property  correspondingly  increased  in  value  All  the  cor- 
porations at  once  decided  to  dispute  the  valuations  and  appeal  to 
the  State  Board  of  Taxation,  but  before  they  had  tune  to  act 
they  found  an  unexpected  ally  in  Mayor  Lankcring,  of  Hobokcn 


He  asserted  that  if  the  Jersey  City  valuations  were  allowed  to 
stand,  Hobokcn  would  not  receive  us  fair  proportion  of  the  fran- 
chise tax  collected  by  the  State  from  railroad,  trolley  and  tele- 
graph companies  using  public  streets.  The  Hobokcn  Mayor 
was  granted  a  rule  to  show  cause  why  a  writ  of  certiorari  should 
not  issue  removing  to  the  Supreme  Court  lor  review  the  valua- 
tions fixed  by  the  Jersey  City  Tax  Board.  The  Hobokcn  officials 
have  begun  presenting  testimony  beiore  Theodore  Rurode,  a 
Supreme  Court  Commissioner,  under  this  rule. 


Increase  of  Wag-es  at  PhiUdelpbia,  Syracuse  and 
Atlanta. 


The  Philadelphia  Rapid  Transit  Company,  the  Syracuse  Rapid 
Iran »it  Railway  Company  and  the  Georgia  Railway  &  Electric 
Company  have  recently  announced  that  the  wages  of  their  cm 
ployccs  arc  to  be  increased,  because  iu  each  case  the  employees, 
by  the  faithful  performance  of  their  duties,  have  aided  materially 
in  the  general  prosperity  of  the  companies. 

The  announcement  01  the  increase  in  the  wages  of  the  employees 
of  the  Philadelphia  Rapid  Transit  Company  was  made  Nov.  17, 
alter  a  meeting  of  the  stockholders  of  the  company  had  adjourned. 
Hie  increase  will  date  from  Dec.  I,  and  will  be  from  19  cents  to 
M  cents  an  hour.  Twice  within  a  year  the  company  has  made  an 
advance  of  a  cent  an  hour,  which,  together,  make  a  total  increase 
in  wages  of  a  trifle  more  than  11  per  cent.  Last  Christmas  an 
nounccmcnt  was  made  oi  an  increase  from  18  cents  to  19  cents  an 
hour.  Within  live  years  the  company  has  advanced  the  wages  of 
its  conductors  and  motormcn  from  1(12-3  cents  an  hour  to  jo  cents. 
Three  advances,  aggregating  20  per  cent,  have  been  made  since 
1897.  The  first  took  effect  in  1900,  th  second  was  the  advance  de- 
creed last  Christmas,  and  the  third  was  that  which  is  to  be  cflcctivc 
011  Dec  I. 

*  1  he  announcement  of  the  increase  for  the  employees  of  the 
Syracuse  Company  was  made  by  E.  G.  Connette,  general  manager 
ot  the  company,  at  a  recent  meeting  of  the  Employees'  Mutual 
Benefit  Association,  composed  of  employees  of  the  company.  Mr. 
Connette  said  that  when  he  assumed  the  management  of  the  com- 
pany, about  two  and  a  half  years  ago,  he  met  with  the  employees  of 
the  company  in  the  association  rooms  and  stated  that  he  desired 
the  co-operation  of  every  employee  of  the  company ;  that  the  suc- 
cess of  the  management  depended  upon  fhe  loyal  support  of  every 
employee  from  the  smallest  to  the  greatest,  and  that  the  employees 
should  share  in  the  success  of  the  company.  In  proof  of  this 
declaration  the  company  advanced  wages  on  Jan.  1,  1901.  and  on 
Christmas  Day  of  the  same  year  presented  each  employee  a  cash 
present  of  from  $3  to  $5.  Continuing  their  excellent  work,  the 
employees  so  aided  the  company  that  its  floated  indebtedness  has 
been  considerably  reduced,  and  there  have  remained  surplus  earn- 
ings which  have  been  used  for  improvements.  It  is  in  recogni- 
tion of  this  excellent  work,  and  the  desire  to  secure  a  continuance 
of  it,  that  the  increase  just  announced  is  made. 

The  new  advance  is  a  decided  one,  and  will  make  the  aggregate 
increase  in  operating  expenses  about  $15,000  per  annum.  Men 
who  have  been  in  the  employ  of  the  company  for  a  year  will  re- 
ceive 16  cents  per  hour ;  those  who  have  served  two  years  will  get 
17  cents  an  hour,  and  those  who  have  served  three  years  arc  to  re- 
ceive 18  cents  per  hour.  Men  who  have  served  over  three  years  are 
to  get  19  cents,  while  all  conductors  who  have  been  in  the  com- 
pany's employ  over  live  years  arc  to  be  given  20  cents  an  hour. 
1  here  arc  eighty-three  men  who  have  been  employed  between  three 
and  five  years,  and  about  eighty-four  who  have  been  employed  for 
five  years.  The  latter  will  receive  a  maximum  rate  of  %i  per  day  t>r 
20  cents  an  hour.  When  Mr.  Connette  assumed  the  management 
of  the  company  the  minimum  rate  of  wages  was  $1.35,  and  the 
maximum  about  $1  .to.  The  new  scale  of  wages  will  make  the 
minimum  rate  $1.00  and  the  maximum  $2.  There  arc  about  300 
conductors  and  motormcn  m  the  employ  of  the  company  at  present, 

the  increase  in  the  wages  of  the  employees  of  the  Georgia 
Railway  &  Electric  Company  will  date  from  Dec  1.  Announcement 
of  the  increase  was  made  to  the  men  through  a  general  letter  from 
the  company  signed  by  D.  A.  Belden.  vice-president  and  manager 
of  the  company.  In  this  letter  attention  was  called  to  the  excellent 
manner  in  which  the  employees  perform  their  duties,  and  to  the 
desire  of  the  company  to  have  men  remain  with  the  company 
permanently.  Attention  was  also  called  to  the  material  increase  in 
operaling  expenses  that  is  involved  in  putting  into  effect  the  new 
wage  schedule,  and  an  appeal  was  made  for  the  continuance  of 
the  excellent  standard  of  service  that  has  made  the  increase  pos- 
sible. First  year  men  in  the  employ  of  the  company  now  receive 
13  cents  an  hour;  second  year  men,  14  cents  per  hour;  thereafter. 
15  cents  per  hour.  The  new  schedule  of  wages  will  be:  First 
year.  14  cents:  second  year,  15  cents;  third,  fourth  and  fifth  years. 
17  ci-uts;  after  five  years,  18  cents. 
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Car  Mile  or  Car  Hour 

Nov.  i$.  1002. 

Editors  Street  Railway  Journal: 

At  the  Kansas  City  convention  of  the  Street  Railway  Account- 
ants' Association,  in  igoo.  a  select  committee  presented  a  report 
upon  the  subject.  "Is  a  Standard  Unit  of  Comparison  practi- 
cable?" The  question  was  between  the  "car  mile"  unit  and  the 
"car  hour"  unit  as  a  standard  of  comparison  for  earnings  and  ex- 
penses. The  discussion  developed  quite  a  difference  of  opinion, 
and  although  the  advocates  of  the  "car  hour"  unit  appeared  to  be 
in  the  majority  there  was  quite  a  respectable  minority  that  seemed 
to  cling  to  the  idea  that  the  "car  hour"  unit  was  not  much,  it  any. 
better  than  the  "car  mile"  unit  for  comparing  one  line  on  one 
system  with  another.  At  the  close  of  the  discussion  the  asso- 
ciation adopted  a  resolution  recommending  "the  use  of  the  car 
hour  as  a  standard  unit  of  comparison,  with  the  understanding 
that  il  be  put  to  a  practical  test  by  each  company  represented  in 
the  membership  of  the  association,  either  in  connection  with  the 
car  mile  or  not,  as  they  may  see  fit.  and  that  the  committee  report 
hack  at  the  iqoi  convention." 

At  the  New  York  convention  in  hjoi  the  committee  reported 
Lack  that- it  had  been  shown  conclusively  that  the  "car  hour"  unit 
had  demonstrated  its  practicability  and  its  value,  and  by  resolution 
the  association  recommended  its  adoption  as  a  standard  unit  of 
comparison. 

1  had  hoped  that  the  report  of  the  lotu  convention  would  show 
how  many  roads  had  followed  the  recommendation  of  the  asso- 
ciation, and  that  there  might  be  some  expression  of  value  from 
them  as  to  their  experience.  The  road  with  which  the  writer  is 
connected  has.  for  satisfactory  reasons,  waited  a  year  to  learn  from 
the  many  advocates  of  the  "car  hour"  unit  whether  after  a  year  s 
trial  they  have  had  any  reason  to  change  their  views  or  whether 
they  have  discovered  any  additional  evidence  that  the  "car  mile' 
unit  is  worthless,  and  the  "car  hour"  unit  the  correct  unit  of  com- 
parison. I  shall  look  to  your  paper  with  considerable  interest  for 
specific  information  on  the  subjccl. 

It  has  always  seemed  to  the  writer  that,  whether  it  be  one  unit 
or  another,  a  unit  of  some  kind  may  be  more  or  less  desirable  for 
comparing  one  line  or  system  or  one  period  with  another,  but  its 
principal  value  to  the  railroad  manager  is  not  as  a  unit  oi  com- 
parison. What  he  wants  lo  know  primarily  is  what  each  particular 
line  i*  actually  doing,  what  net  results  it  is  accomplishing,  and  he 
wants  the  information  in  the  simplest,  most  graphic  form.  The 
unit  wanted  by  the  manager  is  one  that  will  be  a  correct  gage  of 
the  net  results,  a  unit  that  will  show  in  concrete  form  the  actual 
commercial  value  of  the  work  done.  The  comparing  oi  one  line  or 
system,  or  one  period  with  another  is  a  secondary  but  nevertheless 
interesting  consideration.  It  would  seem  that  too  much  stress  is 
being  put  on  the  desirability  ol  comparison  and  not  enough  on  the 
getting  of  a  correct  unit  of  measuring  the  value  oi  the  results 
accomplished.  The  whole  question,  as  between  the  "car  mile" 
and  the  "car  hour"  units,  would  seem  to  Ik-:  First,  which  is  the 
belter  gage  of  the  results  accomplished?  Second,  which  is  the 
better  for  purposes  of  comparison? 

It  has  been  shown  that  the  question  of  speed  has  a  marked 
effect  on  the  "car  mile"  unit,  and  that  a  difference  in  speed  be- 
tween two  lines  (other  conditions  Wing  similar)  will  render  the 
figures  per  car  mile  valueless,  for  purposes  of  comparison.  In 
like  manner  is  it  not  true  that  a  difference  in  the  length  oi  run,  or 
the  length  of  haul  per  passenger,  has  a  marked  effect  on  the  '  car 
mile"  unit,  and  the  "car  hour"  unit  as  well?  l'or  instance,  how- 
would  you  compare  a  short  line  (thirty  minutes  each  half  trip) 
with  a  long  line  (one  hour  each  half  trip!  on  either  the  car  mile 
or  the  car  hour  basis1  Suppose  the  shot!  line  has  an  average 
earning  of  $4  pel  round  trip,  and  show  s  ,t<i  cents  per  car  mile  and 
$4  per  car  hour,  while  the  long  line  has  an  average  earning  of  $ri 
per  round  trip,  and  shows  Jo  cents  per  car  mile  and  $.5  per  car  hour 
—the  qui  si  ion  is.  of  what  \aluc  arc  the  figures  for  comparison?  This 
would  seem  to  be  a  fair  1  xample  oi  attempting  to  compare  on  a 
Standard  basis  tw..  things  which  are  unlike,  and  shows  tin  dilli- 
culty.  if  not  the  utter  futility,  of  making  a  standard  unit  of  com- 
parison. Without  a  thorough  knowledge  of  the  local  conditions 
there  seems  to  be  no  unit  oi  comparison  that  will  accurately  tell 
the  story  of  the  relative  refills.  Another  instance  might  be  cited 
of  where  gj  per  cent  of  the  business  of  a  certain  line  is  free  trans- 
fer passengers,  and  it  would  Ik-  folly  to  attempt  to  compare  on 
either  suggested  basis  the  earnings  and  expenses  of  such  a  line 
with  some  other  line  where  only  10  per  cent  is  transfers.  If.  as  in 
Philadelphia.,  a  road  charges  .1  cents  tor  each  transfer  how  could 
there  be  am        '    "f  comparison  with  another  road  that  issue* 
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free  transfers?  One  road  pays  its  conductors  and  motormen  17 
cents  per  car  hour,  and  another  pays  23  cents  or  25  cents  per  car 
hour,  and  there  is  again  no  equitable  basis  of  comparison  without 
a  full  knowledge  of  the  details. 

While  I  might  be  willing  to  concede  that  the  "car  hour"  unit 
is  a  better  measure  than  the  "car  mile"  unit  of  the  results  on  any 
particular  line,  1  am  still  far  from  being  convinced  that  either  the 
"car  hour"  or  the  "  car  mile"  units  are  oi  any  especial  value  for 
comparing  one  line  or  system  with  another.  The  comparing  of 
one  line  or  system  with  itself  for  two  different  periods  may  be 
done  more  intelligently. 

Railroad  managers  arc  not  wedded  to  the  car  mile  unit  pro- 
vided it  can  be  shown  that  there  is  a  better  gage  of  work  done. 
"I  here  is.  however,  more  or  less  natural  conservatism  to  overcome 
before  a  new  basis  can  be  universally  inaugurated.  It  is  well 
known  that  Wall  Street  has  been  accustomed  for  many  years  to 
look  upon  earnings  per  car  mile  as  the  concrete  unit  of  results 
accomplished,  and  a  campaign  of  education  may  he  necessary  to 
bring  about  a  change  of  view.  As  this  is  written  with  the  object 
of  learning  something  of  the  experience,  after  a  year's  trial,  of  the 
"car  hour"  unit  as  a  measure  of  value  I  trust  that  some  of  its  - 
advocates  will  reply. 

Manager  Seeking  Information. 



An  Important  Decision  in  Pennsylvania 


Additional  information  is  at  hand  concerning  the  decision  of 
Justice  Dean,  of  Pennsylvania,  which  declares  unconstitutional 
acts  ii  Assembly  permit!  ng  rival  passenger  railways  lo  us<  2500 
ft.  of  an  existing  road  for  a  connection.  The  decision,  as  was 
stated  in  the  Street  Railway  Journal  for  Nov.  15.  was  rendered 
in  the  case  of  the  Philadelphia.  Morton  &  Swarthmore  Street  Rail- 
way Company  against  the  Chester.  Darby  &  Philadelphia  Rail- 
way Company,  the  Union  Railway  Company,  of  Chester,  and 
the  Chester  Traction  Company.  The  former  company  was 
organized  by  Philadelphians.  and  by  demanding  800  ft.  of  the 
latter  s  tracks  secured  the  right  for  such  use  in  the  Delaware 
County  courts,  and  viewers  were  appointed  to  assess  damages. 
The  Chester  Company  denied  the  right  of  the  court  to  grant  the 
use  demanded,  and  declared  that  the  legislation  by  which  it  was 
expected  to  do  so  was  unconstitutional.  The  Chester  Company 
was  enjoined  from  preventing  the  occupation  of  the  track,  and  the 
appeal  to  the  Supreme  Court  was  taken.  This  was  the  first  time 
the  matter  had  ever  been  carried  up,  although  lawyers  all  over  the 
State  had  said  the  act  would  not  hold  water.  Section  14  of  the 
act  of  1880  says  in  part  and  substance: 

"Any  passenger  railway  incorporated  under  this  act  shall  have 
the  right  to  use  such  portion  of  the  tracks  of  any  other  company 
already  laid  down,  as  may  be  necessary  to  construct  a  circuit  upon 
its  own  road  at  the  end  thereof." 

The  section  limits  the  distance  to  500  ft.,  but  the  act  of  1805 
extended  the  distance  of  2500  ft,  the  first  section  stipulating  single 
track  and  the  amendment  making  no  limit  as  to  the  number  oi 
tracks.   Justice  Dean  says: 

"We  arc  in  no  doubt  as  to  just  what  power  the  Legislature  in- 
tended to  confer  by  these  acts.  It  was  a  clear  grant  of  a  right  to 
the  younger  to  enter  upon  the  easement  of  the  older  company  and 
take  possession  of  2500  ft  of  its  tracks,  poles  and  wires  and  there- 
after to  use  them  for  its  corporate  purposes.  It  was  not  material 
that  this  possession  was  not  to  be  exclusive.  In  whatever  light 
il  is  viewed  it  was  an  authority  lo  appropriate  to  a  certain  extent 
the  franchise  and  property  of  the  older  company." 

Justice  Dean  goe  s  on  to  say  that  it  is  a  well  established  principle 
of  law  that  all  properly  may  be  taken  lor  public  use.  and  that  the 
right  of  the  Legislature  to  confer  on  a  corporation  the  right  to 
take  the  franchise  and  property  of  an  older  corporation  for  public 
use  cannot  be  questioned;  but  in  searching  the  decision  of  other 
States  he  has  been  unable  to  find  a  judicial  judgment  upholding 
the  right  of  one  corporation  for  profit  to  appropriate  the  property 
of  another  for  exactly  the  same  uses  mcrcl>  for  the  convenience 
and  profit  of  the  younger  corporation.  He  says  the  public  re- 
ceives no  benefit,  and  the  transaction  is  sim.ily  one  for  the  advan- 
tage and  profit  of  the  new  company. 

Justice  Dean  holds  that  expectation  of  public  patronage  always 
tempts  investment  of  capital,  but  that  with  property  in  constant 
peril  by  the  demands  oi  new  corporations  upon  the  property  of 
the  older  the  public  would  suffer  by  refusal  of  capital  10  invest  in 
improvements  for  public  use  He  argues  that  if  it  is  right  to  allow 
the  use  of  2500  ft  there  is  no  limit  to  the  distance  or  to  the  num- 
ber of  future  companies  which  demand  the  right  except  the 
cupidity  of  the  new  corporation  or  corporations  and  the  will  of 
the  Legislature. 

The  contention  that  if  Section  14  is  unconstitutional  the  whole 
act  is  so.  and  that  the  companies  organized  under  it  hold  an  illegal 
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existence  is  denied  by  Justice  Dean,  who  holds  that  the  act  1 
completely  outside  ot  the  section  killed. 

The  general  opinion  on  the  decision  seems  to  be  that  the 
already  impregnable  position  held  by  the  Philadelphia  Company 
in  the  local  traction  field  at  Pittsburgh  is  strengthened.  Owing 
to  the  topography  ot  Pittsburgh,  Allegheny  City  and  surrounding 
suburbs,  it  is  practically  impossible  (or  a  new  traction  line  to  gain 
an  entrance  to  cither  city. 

"In  the  opinion  of  a  prominent  Pittsburgh  banker,"  says  the 
Philadelphia  News  Bureau,  "the  Pennsylvania  Railroad  may  be- 
come the  Rreatcst  beneficiary  of  the  new  decision.  Several  county. 
State  and  national  politicians  are  interested  in  various  traction 
enterprises  which  parallel  Pennsylvania  Railroad  and  Pennsyl- 
vania company  Hue*  The  constituents  of  these  enterprises  arc 
small  electric  railways,  which  it  is  proposed  to  connect,  forming 
a  comprehensive  system.  Where  this  competition  threatens  to 
become  serious  to  the  steam  railroads,  all  the  Pennsylvania  Rail- 
road would  have  to  do  would  be  to  buy  control  oi  one  of  the 
connecting  links  With  this  control,  under  Justice  Dean's  de- 
cision, the  Pennsylvania  could  emasculate  any  network  of  trollry 
roads  by  preventing  the  use  of  its  particular  link." 
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The  "community  of  interests"  Ix'twecn  the  Widcncr-Elkins  syn- 
dicate and  the  Pomcroy-Mandclhaiim  syndicate  for  control  of  lines 
in  the  vicinity  of  Cincinnati,  mention  of  which  has  been  made 
several  times  in  the  columns  of  this  paper,  has  been  consummated, 
and  W.  Kelsey  Schoepf.  president  of  the  Cincinnati  Traction  Com 
pany.  has  lieen  elected  to  the  directorate  of  the  Cincinnati.  Dayton 
&  Toledo  Traction  Company,  with  the  new  title  of  chairman  of 
the  board.  The  agreement,  as  previously  outlined,  provides  for  a 
desirable  entrance  into  Cincinnati  for  the  Cincinnati,  Dayton  & 
Toledo,  an  equal  partnership  in  a  terminal  company,  which  will 
provide  entrances  for  other  intcrurban  roads  to  Cincinnati,  the 
sale  to  the  Widcner-F.lkins  intercuts  of  5,000  shares  of  Cincinnati. 
Dayton  &  Toledo  stock,  and  .woo  shares  of  Miami  &  Erie  Canal 
stock,  and  300.000  of  canal  bond*.  It  is  stated  that  the  Widcncr- 
Elkinl  syndicate  now  holds  IOjOOO  shares  and  $1,000,000  in  the 
stocks  and  bonds  of  the  two  Pomcroy-Mandclbaum  projects.  It 
is  also  understood  that  the  Pomeroy  Mandclhsum  syndicate  has 
secured  large  holdings  m  the  Cincinnati  Traction  Company  The 
amount  of  the  holdings  is  not  given,  however.  On  account  of  the 
differences  in  gage  of  tracks,  the  Cincinnati  Traction  Company 
will  furnish  eight  double-truck  cars  to  In-  painted  in  the  Cincinnati. 
Dayton  &  Toledo  color,  and  these  will  meet  the  cars  of  the  traction 
company  and  convey  passengers  direct  to  Fountain  Square,  reduc- 
ing the  present  running  time  to  this  point  by  twenty  minutes. 


Power  for  Baltimore 

The  purchase  of  the  $2.(icio.ooo  of  common  stock  of  the  United 
Electric  Light  &  Power  Company  from  the  t'nited  Railways  & 
Electric  Company,  of  Baltimore,  lid.,  by  a  syndicate,  acting 
through  the  Continental  Trust  Company,  has  been  concluded.  For 
the  stock,  which  constitutes  the  entire  issue.  $000,000  is  to  !><•  |>aid 
on  or  before  January  I  J.  1903,  The  purchase  of  the  control  of  the 
light  and  power  company  practically  assures  the  launching  of  the 
great  Susquehanna  River  electric  power  development  project  by 
the  syndicate.  There  are  to  he  three  development  plants  that 
will  cost  between  $10,000,000  and  $12,000,000,  ami  two  years  will 
be  required  to  complete  the  work,  the  purpose  lieing  to  supply 
motive  power  for  the  street  railway  system  of  Baltimore,  to  supply 
electricity  for  lighting  the  streets  ami  for  uciu-r.il  power  and  heat 
ing  purposes. 


The  Peoria  &  Pekin  Terminal  Railway,  of  IWia.  Ill .  which 
stands  unique  among  railways,  inasmuch  as  it  combines  under  one 
management  a  street  railway,  an  intcrurbmn  electric  railway  and  a 
steam  railroad,  all  using  the  same  tracks  in  common,  and  con- 
stituting a  single  road,  has  commenced  suit  against  the  Peoria  & 
Pekin  Union  Company  and  the  railroad  companies  which  jointly 
own  the  Union  Company's  stuck,  alleging  that  there  is  a  conspiracy 
on  the  part  of  the  railroad  companies  t-i  keep  it  from  getting  its 
share  of  business  The  Peoria  &  Pekin  Union  opera  lea  about  20 
miles  of  road  between  Peoria  and  Pekin.  and  the  stock  is  owned  in 
common  by  the  various  railroads  entering  Peoria.  It  is  used  as  a 
belt  line,  and  has  been  operated  in  this  way  tor  about  M  years.  The 
Terminal  Company  operates  what  is  practically  a  parallel  line. 
Failing  |o  get  any  considerable  amount  of  business,  it  has,  as  stated, 
applied  to  the  courts  for  relief  on  the  ground  that  the  roads  de- 
livering freight  to  the  Union  Company  have  nude  an  exclusive 


contract  which  is  in  restraint  of  trade  and  in  violation  of  law.  The 
question  which  the  court  will  have  to  determine  is  whether  the 
owner*  of  the  Union  shall  be  compelled  to  give  up  their  business 
to  a  competitor. 



Northwestern  Elevated  Report 

Directors  of  the  Northwestern  Elevated  Railroad,  of  Chicago, 
have  made  a  report  to  the  State  Railroad  and  Warehouse  Commis- 
sion, showing  the  operations  of  the  road  for  the  year  ended  June 
30,  1002  The  net  surplus  tor  that  period  was  $151,631.  or  about  3 
per  cent  on  the  preferred  stock,  against  a  surplus  of  $255,428  for 
the  preceding  year,  a  decrease  of  $103,707  This  decrease  was  due 
largely  to  the  increased  taxes  which  the  company  was  called  upon 
to  pay,  the  total  taxes  and  compensation  to  the  city  amounting 
to  more  than  3  per  cent  on  the  preferred  stock.  According  to  the 
statement,  the  Union  Loop  did  not  earn  enough  money  during 
the  eight  months  in  which  it  has  been  under  the  control  of  the 
Northwestern  to  meet  the  interest  on  the  bonds  issued  for  its 
purchase. 

During  the  year  $365,000  was  expended  for  permanent  better- 
ments, including  $1X7,000  for  new  cars  and  $91,000  lor  power 
house  extension.  All  of  these  betterment  expenditures  were  met 
out  of  accumulated  surplus  earnings.  The  accumulation  oi  earn- 
ings since  the  road  was  opened  amounts  to  $417,113.  all  of  which 
has  none  back  into  the  property. 

Following  are  income  account  and  balance  sheet  of  the  com- 
pany as  of  June  30.  1902: 

INCOME  ACCOUNT 
Year  ending  June  39  1902  1*1 

'■penning  earninn<: 

Northwestern  proper   IMRJfl  IMlMi 

Loo|.  division    I7K.I77   


Tn«»l«   

RCM  and  m.M-i  ll.inr.m. 


 U.4K4.444 


(ino.*  earning   

Operating  esjienses 
Maintenance  way  ... 
Maincnance  ears 


Total  ..periling 

Nci  earnings   

Charges : 

l!..n.i  interest   

t >lher  ifllcrrst   


W47.4AT. 
.11  »1 

ItrJS.T** 
li.472 

...... 

Ml.Hs 

».:-s 

WS.645 


37(1,177 

V>l«.!rr» 
5.MJ 


IMS'* 
29.KBI 


SI.MS 
M94 


I10S.41* 

417.8K 


1».S7t 


tfn.en 


•  Decrease 

CM  "I  NOl  ; 
l  ash  <»n  hand 

.V 


ASSETS 


Sundry 


».':.'!  >;.: 
•103.797 


nuot.ni 

SK.Xts 
J7S.WI 
J.SK7 


I.I.MIII.ITIKS 


1  -M..UI  I 

Funded  .;e».l   

Keal  estate  mortgage* 
Interest  accrued   

Tarn  accTutJ   

Sundry   

its  payable   


61.AJ5 
M.OT. 
417.11.1 


K9  34i.74i 


Meeting  of  the  New  Ene-Und  Street  Railway  Club 

The  next  regular  meeting  of  the  New  England  Street  Railway 
Club  will  be  held  at  Wcslcyan  Hall.  36  Bromfield  Street.  Boston, 
on.  Tuesday  evening.  Nov.  2s  at  K  o'clock,  William  Pcsiell, 
superintendent  of  the  motive  power  and  machinery  of  the  Wor- 
cester Consolidated  Street  Railway  Company,  will  speak  on 
''Labor  Saving  Appliance  in  Car  House  Operation."  and  J.  P. 
Conway,  assistant  superintendent  oi  the  Old  Colony  Street  Rail- 
way Company,  branch  of  the  Massachusetts  Electric  Companies, 
will  speak  on  "Snow  Equipment  and  Organization  (or  the  Proper 
Handling  of  Snow— Rotary  v*.  Shear  Plows." 
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Manhattan  Railway  Earnings 

The  changes  in  the  Manhattan  system  have  attracted  as  much 
attention  among  investors  as  in  the  engineering  world,  and  the 
reports  of  operating  expenses  since  the  electrical  equipment  was 
installed  have  been  very  closely  scrutinized.  An  indication  of  the 
extent  of  the  interest  shown  in  this  subject  may  be  gained  from 
the  fact  that  a  prominent  Wall  Street  expert  has  prepared  for  the 
benefit  of  investors  a  careful  analysis  of  the  conditions  affecting 
(he  values  of  these  securities,  and  presented  it  in  the  form  of  an 
elaborate  circular.  The  financial  condition  of  the  property  is  pro- 
nounced excellent,  and  it  is  pointed  out  that,  owing  to  the  policy  of 
the  company  to  make  ample  provision  for  all  emergencies  and 
possible  claims  against  il.  the  outlook  is  very  encouraging. 

Regarding  the  effect  of  the  electrical  equipment  upon  the  earning 
value  of  the  property,  attention  is  directed  to  the  fact  that,  although 
only  a  part  of  the  systim  has  been  electrically  operated  during  the 
last  year,  the  operating  expenses  consumed  only  50,  to  per  cent  ot 
the  gross  earnings,  against  55.38  per  cent  the  previous  year.  For 
the  current  year  it  is  estimated  that  the  operating  expenses  will  be 
40  per  cent  of  the  gross  earnings 

The  circular  continues:  'The  following  consideration  of  the 
matter  on  a  car  mile  basis  will  show  that  this  estimate  is  conserva- 
tive :  the  report  for  1002  shows  that  the  receipts  per  car  mile  were 
23  70  cents,  and  the  operating  expenses  12.26  cents  per  car  mile 
It  was  estimated,  at  the  time  the  decision  was  made  to  install  clcc 
trieity,  that  the  saving  in  operating  expenses  therefrom  would  be 
between  2  cents  and  3V1  cents  per  car  mile  In  our  estimate  of 
the  earnings  for  1003,  if  the  receipts  per  car  mile  are  taken  at  23  70 
cents,  the  operating  expenses  per  car  mile  prove  to  be  1000  cents, 
a  reduction  of  1  36  cent-  from  the  cost  for  tool.  Inasmuch  as  there 
was  an  increase  of  20  passengers  per  train  in  1002  over  toot,  we 
believe  thai  the  receipts  per  car  mile  in  1003  will  be  at  least  24  cents, 
instead  of  2370  cenls.  In  this  case  our  estimated  operating  ex- 
penses would  be  at  the  rate  of  ti  04  cents,  a  decrease  of  only  I  21 
cents  From  (his  it  will  be  seen  that  the  estimated  saving  from 
electrical  operation  will  not  Ik-  fully  reacbrd  during  this  year  How 
nearly  these  estimated  results  will  eventually  be  attained  it  is  im- 
possible to  say.  but.  roughly  speaking,  a  reduction  of  1  cent  per  car 
mile  in  operating  expenses  is  equal  to  I  per  cent  additional  earned 
on  the  capital  stock.  While  there  is  no  basis  on  which  to  foreca-t 
the  gross  earnings  for  1004.  or  for  subsequent  years,  it  is  reasonable 
to  cxixct  that  the  operating  expenses  will,  after  the  current  year, 
be  decreased  substantially  in  accordance  with  the  original  esti- 
mates. We  feel  that  an  operating  cost  of  to  cents  per  car  mile  for 
the  Manhattan  is  not  Po  low  to  expect,  when  it  is  considered  that 
the  Metropolitan  West  Side  Elevated  Railway,  of  Chicago,  operate* 
for  8  cents  per  ear  mile. 

"We  estimate  that  the  result  of  operation  for  the  year  ending 
June  .10,  1003.  will  be  as  follows: 

Cross  earnings    $12,470,116 

Operating  expenses  (46  per  cent  of  gross)   5  "4°  W.» 

Net  earnings    V>.7&-72* 

Other  income    210.000 

Surplus    $6,048,723 

Taxes,  interest  and  rentals    2.800.000 

Applicable  to  dividends   $4,184.7*3 

which  is  equal  to  8 6  per  cent  on  the  capital  slock." 


against  17  ins.  to  to  ins.  of  the  present  car  step, 
motors  is  increased  from  two  to  four.  The 
with  stoves  of  the  latest  pattern,  which  the 
better  method  for  heating  than  the  electric 
some  of  the  cars,  and  arc  provided  with  fiitecn 
at  intervals  of  2  ft.  The 


The  number  of 
will  be  heated 
insiders  a 
heaters  now  in  use  on 


New  Cars  for  St.  Louis 


The  St.  Loan  Transit  Company  has  Just  added  fifty  new  cars 
to  the  equipment  of  its  Olive  Street  division.  These  ears  were 
Manufactured  by  the  Laclede  Car  Company,  of  St.  I.ouis.  and  will 
give  the  Olive  Street  line  its  hill  complement  of  140  The  new 
cars  will  be  4  ins  wider  than  the  old  ones,  ami  in  length  measure 
48  (t  over  all.  The  body  is  34  ft  long,  The  rear  double  platform, 
with  rail  partition,  measures  6  ft 

The  seating  capacity  is  forty-eight  persons,  there  being  eight 
more  seats  than  in  the  old  cars  The  interior  of  these  cars  is 
finished  in  solid  cherry,  with  ceiling  in  birdscve  maple.  The 
rattan-covered  spring  seats  are  not  reversible,  but  have  stationary 
backs,  which  are  considered  more  comfortable.  As  the  cars  travel 
head-on  all  the  time  the  swinging  seat  is  no  longer  neressary. 

The  new  ears  are  mounted  on  a  special  type  of  truck,  designed 
by  Vice-President  Dupont.  of  the  company.  The  wheels  of  these 
trucks  are  all  of  the  same  sire,  the  present  pony  wheel  being 
abandoned  The  rear  platform  is  dropped  10  ins.  from  the  floor 
ot  the  car.  and  the  first  step  is  just  14  iris,  from  the  ground,  as 


The  Rolling  of  Solid  Steel  Cat  Wheel* 

A  representative  of  the  Street  Railway  Journal  recently  had 
opportunity  to  visit  the  plant  of  the  American  Car  St  Foundry 
Company  in  Chicago  (formerly  the  Wells-French  plant),  where  a 
part  of  the  establishment  has  been  set  aside  for  the  rolling  of  solid 
steel  car  wheels  by  a  new  process.  Wheels  turned  out  by  this 
process  have  the  advantage  of  being  as  tough  as  steel-tired  wheels 
and  at  the  same  time  have  the  advantage  not  possessed  by  those 
wheels  of  being  in  one  piece  as  are  cast-iron  wheels,  so  that 
trouble  from  the  heating,  expanding  and  loosening  of  steel  tires 
under  the  brake  shoes  is  done  away  with.  This  new  department  of 
the  American  Car  &  Foundry  Company  promises  to  be  a  very 
important  one,  especially  for  interurban  electrical  lines,  because 
the  price  of  a  solid  steel-rolled  wheel  is' far  below  that  of  any  built- 
up  wheel  with  the  steel  lire,  so  that  interurban  lines  heretofore 
hesitating  to  adopt  steel-tired  wheels  on  account  of  the  expense 
can  equip  with  solid  rolled-steel  wheels,  and  secure  the  safety  of 
the  steel  tire  without  its  cost  and  other  disadvantages.  Although 
for  high  speed  work  wheels  with  steel  tires  have  always  been 
admitted  to  be  the  safest,  the  high  cost  and  the  rapid  wear  of  soft 
steel  as  compared  with  chilled  iron  has  heretofore  prevented  their 
use  in  many  places  where  they  would  he  desirable. 

The  steel  wheel  department  of  this  company  is  under  the  man- 
agement of  II.  W.  Fowler,  a  man  well  known  in  the  car-wheel 
business,  who  began  his  experiments  along  this  line  and  put  a  few 
thousand  solid  steel  car  wheels  with  rolled  treads  into  use  on 
some  twenty  different  steam  railroads  between  1887  and  1800. 

They  were  made  from  hlanks  of  cast  steel  with  treads  and  flanges 
compressed  and  hardened  by  rolling,  under  patented  processes  of 
Mr,  Fowler's,  by  the  Fowler  Steel  Car  Wheel  Company  The 
main  reason  these  wheels  were  not  a  success  was  because  of  the 
porous  character  of  the  steel  castings  from  which  the  wheels  were 
rolled.  The  best  steel  castings  obtainable  at  that  time  were  used, 
but  these  frequently  had  serious  defects.  Another  cause  for  the 
failure  ot  this  early  attempt  was  that  the  rolls  employed  in  form- 
ing the  tread  and  flange  of  the  wheel  operated  only  a<»ainst  the 
periphery.  This  worked  and  compressed  the  steel  i'-  the  rim 
Uporf  the  surface  only,  Notwithstanding  the  defects  which  de- 
veloped in  many  of  the  wheels,  there  were  others  which  gave  ex- 
ceptionally goeid  results.  Some  of  them  have  been  in  continuous 
service  under  the  passenger  cars  of  one  prominent  steam  road  for 
the  last  twelve  years,  and  they  are  claimed  to  have  already  made 
over  Kcoo  miles  each.  This  only  .  *vcd  to  indicate  what  might  bt 
exnected  if  these  defects  could  be  overcome. 

The  present  wheel  is  an  evolution  of  the  old  Fowler  wheel. 
The  east  steel  blank  in  still  used.  The  advance  in  the  art  of  steel 
casting  within  the  last  few  years  now  makes  it  possible  to  secure 
a  solid  and  reliable  production.  The  C3st  steel  blanks  from  which 
the  car  wheels  are  rolled  are  of  the  same  shape  as  the  finished 
rolled  wheels  as  far  as  the  hub  and  plate  of  the  wheel  are  con- 
cerned. The  rim  of  the  cast  steel  blank,  however,  is  thicker  thai, 
the  finished  rim  of  the  car  wheel,  as  is  also  the  flange  In  the 
manufacture  of  these  wheels  from  the  cast  steel  blanks,  the  blanks 
are  heated  in  an  oil  furnace  to  a  temperature  which  will  soften 
them  enough  for  rolling.  They  are  then  put  in  a  rolling  machine, 
in  which  thr  rim  is  compressed  by  three  rolls,  two  of  which  press 
under  the  rim  and  one  on  the  top  and  sides.  A  wheel  makes  abont 
eighty  revolutions,  in  the  process  of  rolling  thr  rim.  and  the  metal 
of  the  rim  is  reduced  in  cross  section  from  15  per  cent  to  20  per 
cent,  which  goes  to  show  the  remarkable  amount  of  compression 
of  the  metal  produced  bv  the  rolls.  The  plate  and  hub  of  the 
wheel  remains  untouched  and  unaltered  in  cross  section.  The 
compression  secured  by  the  rolling  invented  bv  Mr.  Fowler  is 
even  more  complete  than  is  secured  in  the  making  of  open  tires 
It  is  claimed  that  since  the  tire  is  one  piece  with  the  rest  of  the 
wheel,  that  the  wheels  can  be  safely  worn  down  much  thinner  than 
any  tire  mechanically  held  on  a  center  Onr  feature  of  the  rolling 
process  which  cannot  escape  an  intelligent  observer  is  the  great 
amount  of  power  taken  in  the  rolling  of  a  rim.  even  though  trie 
amount  of  reduction  in  cross  section  of  the  casting  by  one  revo- 
lution be  extremelv  small,  all  of  which  shows  that  a  great  amount 
..f  rnmnressioii  .,f  the  metal  is  takine  place  But  the  fact  that  the 
cross  section  of  the  rim  is  reduced  so  much  demonstrates  this 
even  more  forcibly.  The  amount  of  rolling  necessary  to  com- 
press the  metal  of  the  rim  is  judged  by  the  amount  of  rolling  the 
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rim  will  stand  without  forming  a  fin  between  the  rolls.  Just  be- 
fore this  fin  begins  to  lorm  the  rolling  is  stopped,  and  the  wheels 
arc  taken  out  and  delivered  to  a  closed  pit,  where  they  cool  grad- 
ually and  evenly  for  several  days, 

 »+•  

Between  Boston  and  Lowell  by  Trolley 

Through  car  service  between  Boston  and  Lowell,  Mass.,  was 
inaugurated  on  Nov.  17.  when  vestibulcd  car*  of  Die  Iaxington  & 
Boston  Street  Railway  Company  began  running  from  the  Sullivan 
Square  Elevated  Railway  Station,  in  Cli.irlestown,  over  the  sur- 
face tracks  of  the  Boston  Elevated  Railway  Company  to  Arlington 
Heights,  and  thence  to  Lowell  via  Lexington,  Bedford  and  Billcrica. 
The  distance  is  about  22  miles,  and  is  covered  in  approximately 
two  and  one-quarter  hours,  at  a  schedule  speed  of  about  to  miles 
per  hour,  including  stops.  Cars  leave  Sullivan  Square  at  15  and 
45  minutes  past  the  huur,  and  the  fare  betwetn  Boston  and  Lowell 
is  25  cents.  The  fare  by  the  Southern  Division  of  the  Boston  & 
Maine  Railroad  (steam)  is  (*>  cents;  the  distance  26  miles,  and 
the  average  running  time  about  one  hour.  On  coming  to  Boston 
from  Lowell,  the  crews  are  changed  at  Arlington  Heights,  where 
the  Boston  Elevated  Railway  Company  takes  ihe  cars  in  charge, 
and  gives  them  right  of  way  over  its  own  cars,  running  them  over 
its  own  tracks  into  Medford,  Somerville  and  Charleston n,  and 
up  the  surface  car  incline  at  Sullivan  Square  into  the  terminal 
station  of  the  elevated  division,  and  the  end  of  transferring  surface 
lines  to  West  Somervillc,  Maiden  and  Everett  The  extra  length 
of  the  cars  over  those  operated  by  the  Boston  Elevated  necessitates 
special  care  in  their  operation,  particularly  over  the  incline  ap- 
proach interlocking  switches  of  the  Sullivan  Square  terminal,  there 
being  no  detector  bars  on  the  surface  line  switches. 

The  new  cars  scat  forty-two  passengers  each,  and  have  cross 
seals.  The  body  length  is  aliout  34  ft-,  and  the  length  over  all  about 
40  ft.  Each  car  is  equipped  with  four  G.  E.  "(>?"  motors  rated 
at  38  hp  each  on  the  hour  basis  of  temperature  rise.  The  cars  are 
painted  blue  and  present  a  fine  appearance,  with  vestibttled  end-.. 
There  are  two  trolleys,  and  33-in.  wheels  arc  used,  with  Taylor 
trucks,  "Consolidated"  car  heaters.  New  Haven  registers  with  rod 
attachment,  and  Kilbnurn  sandcrs  Two  regi-ters  are  used,  one  for 
cash  fares,  and  the  other  for  transfer*.  Each  car  has  20  16-cp 
tights.  Eree  transfer  to  any  part  of  Boston  and  it-  suburbs  is 
effected  by  the  arrangement  to  run  the  cars  into  the  terminal  at 
Sullivan  Square,  and  when  the  llostun  \  Worcester  Street  Railway 
Company's  cars  are  run  into  the  f'ark  Street  sulivvay  station,  it  will 
lie  possible  to  travel  from  Lowell  to  Worcester  v>»  Boston,  with 
but  two  changes  of  cars,  both  of  the-e  change-  Ining  made  in 
stations  entirely  protected  from  the  weather.  Christcn-cn  'straight 
air"  brakes  are  used. 

 — 

New  York's  New  Street  Styrs 

It  will  be  a  nutter  »f  general  interest,  not  only  to  ilie  people  of 
New  York,  but  also  to  visitors  in  the  Metropolis,  to  learn  that  the 
designs  for  the  new  street  corner  signs  have  bent  accepted  by  the 
Municipal  Art  Commission,  and  it  is  to  be  hoped  that  they  will  lie 
supplied  as  soon  as  possible.  Comment  is  commonly  made  that 
■t  is  remarkable  what  a  long  time  such  a  simple  reform  has  taken 
nnilrr  a  reform  administration  It  is  to  be  hoped  that  the  pnqiosed 
signs  will  permit  patrons  of  street  cars  to  read  them  without  dis- 
locating or  straining  their  neck* 



Street  Railway  Patents 

|This  department  is  conducted  by  W.  A.  Ro-enhauiii,  patent 
attorney.  Room  N'o,  120  3  7  Nassau -Beckuian  Building.  New  York  ) 
UNITED  STATES  PATENTS  ISSUED  NOV.  II.  UN 

713.162,  Fender  for  Vehicles;  E.  Sherwood,  Brooklyn.  N.  Y 
App.  filed  May  14,  1901.  A  vertically  movable  fender  supported 
Wlow  the  dashboard  of  the  car  and  adapted  to  fold  against  the 
ilashboard  so  that  two  cars  may  lie  coupled  together  without  re- 
moving the  fender. 

713.163,  Car  Fender:  E.  Sherwood,  Brooklyn,  N.  Y.  App. 
filed  May  8.  1002,  Provides  for  automatically  locking  the  finder 
frame  against  detachment  in  both  its  elevated  and  depressed  posi- 
tions, 

713.183.  Side  Bearing;  J.  C.  Wands,  St.  Louis,  Mo.  App. 
filed  Oct.  16.  toot.  Consist  of  a  casting  forming  an  endless  way 
composed  of  a  high  and  low  side,  a  continuous  row  of  balls  con- 
fined in  said  way,  and  a  removable  plate  under  the  casting  to  sup- 
port the  balls  on  the  low  side  of  said  way. 

713,211.  Mounting  for  Electric  Heaters;  E  E  Gold.  New  York. 
N.  Y.  App,  filed  Oct.  16,  igoi.  The  pedestal  of  a  movable  car 
seat  is  cut  out  to  receive  the  heater  which  is  protected  by  guards 
extending  out  from  the  pedestal. 


713.311.  Railway  Construction;  L.  C  Kendall,  Boston,  Mass. 
App.  filed  Jan.  4,  1902.  Stringers  support  cross  timbers  which 
sustain  sleepers  connected  to  said  creis^  timbers  at  their  central 
portions,  and  adapted  to  support  rails  on  their  free  ends,  said  free 
ends  of  the  sleepers  being  unconnected  with  the  ends  of.  and  sep- 
arated by  a  space  from,  the  ends  of  the  cross  timbers,  whereby  the 
vibration  passes  through  the  s1cc|hts  to  the  construction  on  which 
the  sleeper  rests, 

713.340-  Electromagnetic  Brake;  W.  T.  Pcmber.  Toronto. 
Canada.  App.  filed  March  4.  1902.  A  bar  extending  between  the 
wheels  has  shoes  attached  to  its  ends,  the  bar  licing  obliquely  set 
and  so  arranged  that  the  shoe  at  one  end  is  below  the  center  of  the 
axle  of  the  wheel  and  at  the  other  end  is  above  the  center  of  the 
axle,  the  har  being  wound  with  insulated  wire,  the  ends  of  which 
are  connected  to  a  source  of  current  for  magnetizing  the  bar,  thus 
creating  a  magnetic  and  frictioisal  brake  and  a  magnetic  pull  of  the 
wheels  on  the  rails. 

713.357  Emergency  Brake;  A.  L  Vi«n  Stcuber,  Allenlown.  Pa 
App.  tiled  June  14.  1002.  Drop-arms  pivoted  to  a  supporting  frame 
carry  at  their  free  ends  a  contact  plate  adapted  to  !*•  forced  down 
upon  the  rails  at  right  angles  thereto  by  a  hand  wheel  and  screw 
shaft, 


PATENT  NO.  7IJ.543 


713.308.  Car  Truck  Bolster;  J.  C  Wands,  St.  Louis,  Mo.  App. 
riled  Aug.  It,  iqoa.  Comprises  a  compression  member,  head  blocks 
cast  •  i)  tin  1  11  Is  thereof  a  tension  menibi  1  and  I  Strut 

713,491).  Car  Brake ;  J  Runt! oc.  Crested  Butte.  Col.  App.  filed 
June  10,  1902.    Relates  to  the  construction  of  the  slack  adjuster. 

713,  510.  Truck  Side  Frame;  C  S.  Shalleiibcrger,  Milwaukee. 
Wis.  App.  filed  July  12.  19012.  Comprises  a  casting  having  a 
recess  at  its  center,  primarily  open  at  the  top.  adapted  to  receive 
the  springs  and  end  of  the  bolster  and  a  compression  member 
removably  inserted  in  said  recess  above  the  bolster, 

-13.543  Car  Truck  Bolster;  J.  C.  Wands.  St.  I^oui-,  Mo  App 
tiled  Aug.  it.  1002.  Consists  of  a  tension  member  having  its  ends 
shaped  for  permanent  attachment  in  a  easting,  head  blocks  cast  011 
the  ends  of  said  tension  member,  a  compression  member  and  a 
strut. 



PERSONAL  MENTION 

MR.  GEO.  F.  McCULLOCH,  president  of  the  Union  Traction 
Company,  of  Indiana,  has  returned  from  an  extended  trip  through 
Europe.  Mr.  McCulloch  was  accompanied  by  Mrs.  McCulloch, 
for  the  benefit  of  whose  health  the  trip  was  made  Both  have  been 
greatly  benefited  by  the  trip. 

MR,  EDWARD  H.  RICHARDS  has  been  appointed  assistant 
to  Mr.  Arthur  C  Ralph,  general  superintendent  of  the  Boston  it 
Worcester  Street  Railway,  of  Worcester,  Mass.,  and  began  bis  new 
dutn  s  No«  10  Mr  Richards  is  a  young  man,  but  has  had  con- 
siderable street  railway  experience.  He  has  lately  been  with  the 
Old  Colony  Street  Railway,  at  Btockton.  Mass.  and  was  before 
that  located  at  Bridgcwatcr. 

MR.  C  N  DUFFY,  auditor  and  assistant  to  the  president  of 
the  Chicago  City  Railway  Company,  suffered  a  sad  bereavement 
on  Nov.  8  in  the  death  of  his  wife.  Mrs.  Duffy  was  a  lady  of  ex 
cepti.mal  social  attainments  and  attractive  personality,  and  was 
held  in  the  highest  esteem  by  all  who  knew  her.  She  had  been 
sick  lor  some  time  and  was  thought  to  be  improving,  but  the  cud 
came  suddenly.  Mr  Duffy  has  the  sincerest  sympathies  of  all  his 
friends  in  his  loss. 

MR.  JAMES  S  HEMINGWAY  has  been  elected  president  of 
the  Fair  Haven  &  Westvilk  Railroad,  of  New  Haven.  Conn.,  to 
succeed  Mr.  Henry  S.  Parmclve,  deceased,  and  Mr.  John  B.  Car 
rington  has  been  elected  vice  president  nf  the  company,  succeed- 
ing Mr.  Samuel  Hemingway,  who  was  first  chosen  for  the  presi- 
dency, but  declined  because  other  business  claims  a  large  share  ol 
his  time.  Mr.  James  S.  Hemingway  is  a  young  business  man  oi 
New  Haven,  and  for  a  number  of  years  has  been  a  leading  spirit 
in  the  Second  National  Bank  He  has  also  been  identified  with 
several  other  enterprises,  including  thai  of  the  Fair  Haven  & 
Westville  Railroad,  oi  which  he  ha*  been  a  director.  Several 
years  ago  Mr.  Hemingway  was  a  member  of  the  city  government 
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LEGAL  DEPARTMENT 

CONDUCTED  BY  WILBUR  LARREMORE  OF  THE  NEW  YORK  BAR 


LIABILITY  FOR  NEGLIGENCE 

INDIANA  —Street  Railroads  Crossing  Accident— Contribu- 
tory Negligence— Trial—  Judgments— Judgment  Notwithstanding 
Verdict— Social  Findings — Conflict  in  Findings. 

t.  A  judgment  notwithstanding  tin-  general  verdict  should  not 
bi  granted  by  reason  Ol  special  findings,  unless  the  findings,  con- 
strued strictly  against  the  moving  party,  arc  in  such  conflict  with 
the  general  verdict,  construed  with  every  reasonable  intendment 
in  its  favor,  that  the  two  can  not  exist  together  or  be  reconciled 

1.  A  judgment  can  not  be  rendered  on  special  findings  in  oppo- 
sition to  a  general  verdict,  unless  the  findings  arc  sufficient,  when 
strictly  construed,  to  warrant  a  judgment  within  the  issues  for 
the  moving  party. 

,V  The  fact  that  special  findings  contradict  each  other  only  af- 
fects the  findings,  and  does  not  impair  the  general  verdict. 

4.  Where  plaintiff  was  injured  at  a  street  railroad  crossing,  a 
finding  that  plaintiff  was  voluntarily  driving  across  defendant's 
track  when  the  accident  occurred,  can  not  be  construed  as  a 
finding  that  plaintiff  voluntarily  encountered  the  danger. 

5-  Where  plaintiff  was  injured  at  a  street  railway  crossing, 
findings  that  plaintiff,  having  average  capacity  to  sec  and  hear, 
anil  knowing  that  his  horse  was  airaid  of  cars,  and  that  cars  frc- 
ipiently  ran  on  a  certain  track,  attempted  to  drive  across  the 
track  without  stopping,  though  his  view  was  obstructed  by  build 
ings  and  trees,  but  that  he  looked  and  listened,  but  did  not  sec 
the  car  till  his  horse  was  going  on  the  track,  which  was  it,'  .  ft. 
Irom  the  curb,  do  not  show  contributory  negligence  authorizing 
judgment  ior  defendant,  notwithstanding  a  general  verdict  for 
plaintiff. 

6.  In  an  action  for  injuries  received  at  street  railway  crossing, 
where  the  complaint  avers  that  defendant's  car  was  operated  at  a 
high  and  dangerous  speed,  such  fact  will  he  assumed,  on  motion 
by  defendant  for  verdict  on  special  finding,  notwithstanding  a 
general  verdict  for  plaintiff,  in  the  absence  of  a  finding  as  to  the 
speed  oi  the  car,  as  the  court,  in  passing  on  the  motion,  can  not 
consider  the  evidence  received,  but  will  assume  that  all  issuable 
facts  not  included  in  the  findings  were  established  in  plaintiff's 
favor.— (McCoy  vs.  Kokomo  Ry.  &  Light  Co.,  64  N.  E.  Rep.. 

IOWA —Evidence  Competency— Review  on  Appeal— Specific 
Objections — Limitation  of  Actions — Estoppel  to  Plead. 

1.  Where  the  pleading*  in  another  action  against  the  same  de- 
fendant were  pfOpCfljf  admitted  in  evidence  upon  a  certain  issue, 
over  the  objections  of  defendant,  the  action  oi  the  court  in  ad- 
mitting these  pleadings  can  not  be  reviewed  on  appeal,  on  ac- 
count of  immaterial  matter  in  one  of  them  prejudicial  to  the 
defendant;  no  specific  objection  on  this  account  having  been 
made  below. 

2.  Where  an  officer  of  a  railway  company  negotiated  with  one 
who  had  been  injured  on  its  ears,  and,  acting  for  the  company, 
assured  her  that  the  statutory  limitation  would  not  be  interposed, 
intending  that  she  should  rely  on  such  assurance,  and  she.  doing 
so.  postponed  the  bringing  of  her  action  until  after  the  expiration 
of  the  statutory  period,  the  company  was  estopped  Irom  pleading 
the  statutory  bar.— (Holman  vs.  Omaha  8c  C.  B.  Ry  &  Bridge 
Co.,  -10  M,  W.  Rep..  K.U) 

LOUISIANA. — Injury  to  Employee— Contributory  Ncgli- 
gence— Assumption  of  Risk. 

1.  There  was  great  danger  of  accident  in  carrying  on  the  work 
of  reconstruction  of  the  overhead  electric  lines  and  the  railway 
track 

_■    ll  ».  ■  r..«  tr».!Y  vitiM;ict..rilj  Mi  appear  that  plaintiff's  I'M. 
band,  a  laborer  employed  by  defendant,  was  guilty  of  contributory 
negligence. 

.V  Whatever  special  patrol  or  warning  party  there  may  have 
been,  it  is  not  shown  that  it  sought  to  warn  defendant  of  the 
danger  by  which  he  was  surrounded. 

4  The  risk  was  not  one  assumed  by  the  employees  —(Thomp 
son  vs.  New  Orleans  «t  C  R.  Co,,  32  Southern  Rep.,  177.) 

LOUISIANA —Municipal  Improvements— Street  Railroads- 
Paving  Roadbed 

I.  The  difference  between  plaintiff  and  defendant  grows  out  of 
the  measurement  of  defendant's  roadbed  in  order  to  fix  propor- 
tion of  cost  of  paving  due  by  defendant  to  plaintiff 

Not*  —  f  omriunirstiiins  rcUtinjt  to  itii*  tie rarlment  should  be  »oMres»id  to 
Mr.  Ijnrmr-f-.  K  Xj.«u  Street.  },>„  York  City. 


3.  The  statute  looks  only  to  the  roadbed  in  fixing  the  amount. 
Plaintiff's  contention  is  that  this  roadbed  is  7  ft.  wide;  the  de- 
fendant's that  it  is  less.  When  ties  arc  used,  the  rail  rests  on 
the  inside  and  outside  of  the  track  the  length  of  the  ties.  When 
girders  or  sleepers  are  used,  the  width  of  the  roadbed  is  less  The 
roadbed  consists  of  the  foundation  on  which  the  superstructure 
rests     The  rails  are  the  superstructure,  and  rest  on  the  girders. 

,1.  The  proportion  of  the  space  being  limited  to  the  roadbed, 
the  court  holds  that  it  is  without  authority  to  take  the  outside 
of  the  track  into  account,  on  the  ground  thai  the  road  is  benefited 
by  the  adjacent  pavement.  Roadbed  owes  the  proportion  of  cost 
of  paving.  This  docs  not  include  part  oi  the  adjacent  roadway 
on  which  rails  do  not  rest  —(City  oi  Shrcveport  vs  Shrcveport 
Belt  Ry.  Co  (No.  14408).  $i  Southern  Rep..  180.) 

MASSACHUSETTS.— Street  Railway-Personal  Injuries- 
Contributory  Negligence. 

In  an  action  ior  personal  injuries  caused  by  being  struck  by  a 
street  car.  plaintiff  testified  that  he  judged  the  car  to  be  a  sate 
distance  away  when  he  attempted  to  cross  the  track.  The  evi- 
dence as  to  the  distance  and  as  to  the  speed  of  the  car  was  con- 
flicting. Held,  that  the  question  of  contributory  negligence  was 
properly  left  to  the  jury  — (Coleman  vs.  Lowell,  etc..  St.  Ry.  Co.. 
64  N.  E.  Rep.) 

MINNESOTA  — Street  Railroad-Injury  to  Intending  Passen- 
ger, 

1.  Plaintiff  signaled  the  motorman  in  charge  of  one  of  de- 
fendant's street  cars  of  his  wish  to  take  passage  thereon,  then 
started  on  a  moderate  run  toward  the  track  and  the  point  where 
the  car  would  come  to  a  stop.  When  within  about  6  ft.  of  the 
same,  he  stumbled  by  reason  ol  some  obstacle  in  the  street,  and 
fell  upon  the  track,  and  was  struck  by  the  car  and  injured.  Held, 
that  the  motorman  was  not  bound  to  anticipate  the  possibility 
that  plaintiff  might  fall  upon  the  track,  and  was  not  guilty  of 
negligence  in  not  having  his  car  under  such  control  that  he  could 
stop  the  same  in  time  to  avoid  such  an  accident, 

2.  Evidence  examined,  and  held  insufficient  to  support  a  find- 
ing of  actionable  negligence  on  the  part  oi  defendant. — (Winchcll 
vs  St   Paul  City  Ry  Co  .  on  N  W.  Rep  ,  1050.) 

MISSOURI— Street  Railroads— Frightening  Horse— Negli- 
gence in  Ringing  (iong — Contributory  Negligence — Instructions 
—  Evidence. 

1.  Where  a  runaway  horse  enters  a  street  on  which  a  street  car 
line  is  operated,  and  the  driver  and  horse  both  know  of  the  ap- 
proach of  a  car,  it  is  useless  and  negligent  for  the  motorman  to 
violently  ring  his  bell,  and  his  act  can  not  be  justified  as  being 
to  assist  the  driver  in  keeping  the  horse  from  the  car.  . 

2.  The  question  whether  a  street  car  motorman  used  ordinary 
care  in  the  management  of  his  car  when  a  horse  in  front  oi  the 
car  became  frightened  at  it  is  for  the  iury. 

3.  Negligence  of  a  street-car  motorman  in  violently  ringing 
his  Ml  as  hi*  ear  approached  a  frightened  horse,  thus  causing 
the  horse  to  nm  away  was  not  justified,  though  the  driver  had 
knowledge,  when  he  drove  on  the  street,  that  the  horse  was  liable 
to  become  frightened  at  the  car  and  run  away. 

4  The  contributory  negligence  of  a  person  on  the  street,  in- 
jured through  negligence  in  the  management  of  a  street  car.  does 
not  preclude  a  rcco\cry  unless  it  enters  directly  into  and  forms  a 
part  of  the  efficient  cause  of  the  accident. 

5.  In  an  action  against  a  street  railroad  for  frightening  a  horse, 
evidence  that  the  horse  was  frightened  a  week  before  by  a 
dummy  engine  does  not  authorize  an  instruction  that  plaintiff  can 
not  recover,  if  the  real  cause  of  the  accident  was  the  disposition 
of  the  horse  to  frighten  at  cars  — (Oates  vs.  Metropolitan  St.  Ry. 
Co..  68  S  W.  Rep..  006.) 

MISSOURI  -  Street  Railways— Injury  to  Passenger— Instruc- 
tions—Damages. 

1.  In  an  action  against  a  street  railway  company  for  injury  to 
a  passenger  due  to  (he  sudden  stopping  oi  the  car.  an  instruction 
that  if  "the  said  accident  could  have  been  prevented  by  the  exer- 
cise of  the  utmost  human  skill,  diligence,  and  foresight  on  the 
part  of  defendant's  employees."  defendant  was  liable,  was  er- 
roneous. Ivecausc  imposing  too  high  a  degree  of  care. 

2.  Rev.  St  1800.  section  '187.  provides  that  where  an  application 
for  a  continuance  is  defeated  by  the  opposite  party's  admitting 
that  the  absent  witness  would  testify  as  alleged,  such  party  "may 
disprove  the  facts  disclosed  or  prove  contradictory  statements 
made  by  such  absent  witness,  in  relation  to  the  matter  in  issue." 
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Held,  tliat  an  instruction  that  such  party  "may  disprove  the  mat- 
ter-, disclosed  in  said  statements,  or  disprove  any  contradictory 
statements  made  liy  such  absent  witnesses  in  relation  to  the  mat- 
ters in  issue."  was  error,  because,  in  effect,  telling  the  jury  that 
the  absent  witnesses  have  made  contradictory  statements. 

.V  In  an  action  against  a  street  railway  company  lor  damage* 
claimed  lor  injury  to  ptaintiff's  wife,  through  defendant's  negli- 
gence, an  instruction  '  that  the  husband  is  entitled  tc  the  society, 
health,  strength,  and  usefulness  til  the  wife,  unimpaired  by  injury 
as  the  result  of  the  negligence  of  another,"  is  erroneous,  when 
the  iact  ol  injury  is  disputed,  and  the  evidence  on  that  point  is 
conflicting. 

4.  In  an  action  against  a  street  railway  company  for  damage* 
claimed  ior  injury  to  plaintiff  s  wife,  through  defendant's  negli- 
gence, an  instruction  that  he  could  recover  "ior  loss  of  his  own 
tune  in  nursing  and  care  of  the  injured  wile."  without  limiting 
such  recovery  to  the  reasonable  value  of  his  time  as  a  nurse,  was 
error.— 1  Freeman  vs.  Metropolitan  St.  Ky.  Co  ,  68  S.  W.  Rep 
tt>57) 

MISSOURI  —  Passengers  —  Personal  Injuries— Trial— Instruc- 
tions. 

Instructing  that  if  the  sudden  stop  of  defendant's  street  car 
which  injured  plaintiff  was  caused  by  defendant's  negligence  or 
want  of  skill  or  diligence,  and  that  if  said  accident  could  not  have 
been  prevented  by  the  utmost  skill  and  foresight,  plaintiff  was 
entitled  to  recover,  was  prejudicial  error — I  Freeman  vs.  Metro- 
politan St.  Ry.  Co.,  68  S.  W.  Rep..  1060.) 

MISSOURI.  Street  Railways  —  Personal  Injuries  Stopping 
Cars  at  Street  Corner— Prospective  Passenger— Duly  oi  Carrier 
— Warning — Instructions — Modification. 

I.  Where  plaintiff  claimed  that  she  was  injured  by  the  negli- 
gence of  defendant  street  car  company  in  suddenly  starting  its 
car  while  she  was  boarding  it  at  a  crossing,  a  charge  submitting 
to  the  jury  whether  the  street  corner  was  a  regular  station  for 
receiving  and  discharging  passengers  was  not  erroneous,  on  the 
ground  that  there  was  no  claim  that  the  comer  was  a  "station"; 
that  word  being  used  in  the  instruction  in  the  sense  of  "place." 

a.  Where  a  street  car  stops  at  a  street  corner  in  response  to  the 
signal  of  a  person  desiring  to  board  it.  the  street-car  company  is 
liable  for  injuries  to  such  person  caused  by  the  sudden  starting  oi 
the  car  while  he  is  boarding  it.  though  the  car  slopped  for  the 
purpose  of  discharging,  and  not  receiving,  passengers,  if  such 
person  is  not  warned  by  the  conductor  not  to  board  the  car. 

J.  Where  defendant  denied  its  negligence  anil  alleged  contribu- 
tory negligence,  an  instruction  to  rind  for  defendant  i>  the  injuries 
were  the  result  of  an  accident  was  improperly  modified  by  adding 
the  words  "that  was  not  caused  by  defendant's  negligence,"  since, 
as  modified,  it  impliedly  authorized  a  verdict  for  plaintiff,  though 
guilty  of  contributory  negligence. 

a  Plaintiff  alleged  negligence,  in  that  the  servants  of  defendant 
street  railway  negligently  started  a  car  as  plaintiff  was  boarding 
it.  Defendant  claimed  that  the  car  was  stopped  only  to  discharge 
passengers.  Held,  that  dciendant  was  not  liable  if  the  car  was 
not  stopped  to  allow  plaintiff  to  hoard  il.  and  ilu-  conductor 
warned  plaintiff  not  to  do  50,  in  a  tone  of  voice  sufficiently  loud 
to  be  heard  by  an  ordinary  person,  though  plaintiff  did  not,  in 
fact,  hear. 

5.  Where  a  requested  instruction  is  modified,  it  ceases  to  be  the 
instruction  of  the  party  requesting  it:  ami  he  may  complain  of 
any  part  of  it,  as  though  it  had  been  offered  by  the  opposite  party, 
though  it  was  improper  as  originally  offered  — ( Maxcy  is.  Metro- 
politan St.  Ry.  Co..  68  S.  W  Rep.,  1064  > 

NF.W  JERSEY— Street  Railroad— Injury  to  Pedestrian- 
Negligence. 

A  inotorman  is  not  chargeable  with  negligence  because  he  fails 
to  apprehend  that  a  boy  who  is  riding  on  the  back  of  a  wagon 
will  jump  from  the  wagon  and  run  under  his  car  while  he  is  en- 
gaged in  looking  at  the  wagon,  in  or.ler  to  pass  it  without  a 
collision— (Baicr  vs.  Camden  &  S.  Ry.  Co.,  52  Atlantic  Rep,, 

NEW  JERSEY  -Verdict    Setting  Aside— Incapacity  of  Juror. 

t.  Tliat  one  oi  the  jurors  in  the  trial  of  a  cause  does  not  un- 
derstand the  English  language  is  no  leg.il  ground  for  setting  aside 
the  verdict,  where  the  right  of  challenge  existed. 

1-  The  only  remedy  is  by  challenge,  and  it  i<  immaterial 
whether  the  incapacity  of  the  juror  was  known  or  not. — f  Dicker- 
son  vs.  North  Jersey  St.  Ry.  Co.,  s-'  Atlantic  Rep.,  214.) 

NEW  YORK— Street  Railways— Personal  Injuries— Negli- 
gence— Questions  for  Jury — Instructions — Inapplicability  to  Fact* 
—Wrongful  Death — Damages — Instruction. 

t.  Whether  or  not  a  niolorman  of  a  street  car  was  negligent  in 
turning  his  face  away  from  the  front  of  the  car  was  a  question 
for  the  jury. 

a.  Where  a  boy  attempted  to  run  across  a  street  car  track,  and 


was  struck  by  a  car.  it  was  error  to  charge  that,  even  if  contribu- 
tory negligence  was  assumed,  the  question  remained  whether  the 
company,  by  reasonable  care,  could  have  avoided  the  conse- 
quences of  the  injured  party's  negligence,  the  facts  not  giving 
opportunity  for  the  creation  of  a  new  situation  after  the  boy  had 
come  into  the  position  of  danger,  and  the  request  being,  therefore, 
inapplicable, 

3-  In  an  action  by  an  administrator  of  an  infant  for  his  wrong- 
ful death,  it  was  error  to  charge  that,  "If  the  jury  find  that  the 
plaintiff  is  entitled  to  a  verdict,  a  verdict  tor  more  than  nominal 
damages  must  be  given,"  as  the  measure  of  damages,  under  Code 
Civ.  Proc  section  1004,  is  the  pecuniary  loss,  which  must  be 
shown.  i.Seiurba  vs.  Metropolitan  St.  Ry.  Co.,  76  N.  Y.  Supp,. 
77-0 

NEW  YORK.— Street  Railroads-Crossing  Accident- Ncgli- 
gfiicc— Question  lor  Jury— Contributory  Negligence—  Pleading— 
Damages  Provable— Loss  of  Earning  Capacity— Evidence— Suf- 
ficiency—Instructions. 

1.  Evidence  that  a  street  car  was  going  at  a  very  rapid  rate  at 
a  crossing  when  plaintiff  was  struck,  coupled  with  evidence  that 
the  car  was  some  distance  away  when  plaintiff  attempted  to  cross, 
and  the  testimony  of  the  motorman  that  he  did  not  see  plaintiff  in 
iront  of  the  car,  was  sufficient  evidence  of  the  company's  negli- 
gence to  go  to  the  jury,  though  the  motorman  testified  that  he 
saw  plaintiff  standing  on  the  side  of  the  track  when  the  car  was 
about  15  ft  away;  the  inotorman  on  approaching  a  crossing  being 
bound  to  have  his  car  under  reasonable  control. 

2,  When  a  parly  injured  in  a  street  car  crossing  accident  testi- 
fies that  he  saw  the  car  just  as  he  was  leaving  the  track,  but  there 
i>  evidence  that  the  car  was  some  distance  away  when  he  started 
to  cross,  mere  proof  that  he  was  thrown  on  the  fender  is  not  suf- 
ficient, as  a  matter  of  law,  to  show  that  he  was  struck  on  first 
going  on  the  track,  or  before  he  reached  the  middle  of  the  track. 
Hid  was  therefore  guilty  of  contributory  negligence  in  going 
on  the  track  at  all;  but  the  questions  is  for  the  jury. 

}.  A  complaint  which  alleges  that  by  reason  of  defendant's 
negligence  plaintiff  was  severely  and  seriously  injured,  bruised  and 
wounded,  and  suffered  and  still  suffers  great  physical  and  mental 
pain,  and  became  sick,  sore  and  disabled,  and  so  remains,  and  on 
information  and  belief  is  permanently  injured,  and  has  been  and 
will  be  prevented  from  attending  to  business,  authorizes  proof  that 
as  a  proximate  result  of  such  injury  he  has  suffered  fracture  of  the 
skull,  destruction  of  the  ear,  paralysis  of  one  side,  deafness,  loss 
of  eyesight,  loss  of  memory,  a  mild  form  of  insanity,  loss  of  sexual 
powers,  and  that  his  injuries  arc  of  a  progressive  character,  and 
will  result  in  hi*  death,  and  that  his  earning  capacity  is  injured 
as  a  result  thereof. 

4.  Evidence,  in  an  action  for  personal  injuries,  by  physicians 
and  others,  showing  that  plaintiff  suffered  fracture  of  the  skull, 
destruction  of  an  ear.  paralysis  on  one  side,  deafness,  loss  of  eye- 
sight, loss  oi  memory,  a  mild  form  of  insanity,  and  loss  of  sexual 
power,  and  that  his  injuries  are  progressive,  and  that  he  is  unable 
to  do  his  work  with  the  same  help  as  formerly,  was  sufficient  to 
authorize  the  submission  to  the  jury  of  the  issue  of  damages  for 
loss  of  earning  capacity,  though  he  was  receiving  the  same  wages 
from  the  same  employer  at  the  time  of  the  trial  as  at  the  time  of 
the  injury,  and  his  employer  testified  that  plaintiff  was  doing  the 
same  kind  of  work  satisfactorily. 

5  An  instruction  in  a  personal  injury  case  that  reasonable  com- 
pensation may  be  awarded  if  the  injury  is  permanent,  taking  into 
consideration  the  probable  toss  of  earnings  which  will  be  sus- 
tained, but  that  the  conclusion  must  he  based  on  the  evidence, 
and  that  the  jury  must  follow  the  evidence  and  reasonable  in- 
ferences drawn  therefrom,  is  a  sufficient  statement  of  the  rule  that, 
in  order  to  authorize  a  recovery  for  future  consequences  of  such 
an  injury,  it  must  appear  reasonably  certain  from  the  evidence 
that  they  will  occur— (Hoyt  vs.  Metropolitan  St  Ry.  Co.,  76  N. 
Y  Supp.,  8,ta> 

NEW  YORK-Strcct  Railways-Car  Jumping  Track-Ncgli- 
genee— Question  for  Jury— Hurdcn  oi  Proof. 

1  In  an  action  ior  personal  injuries  sustained  by  plaintiff  by 
being  thrown  from  a  street  car  on  its  jumping  the  track,  where 
there  was  evidence  that  the  car  at  the  time  was  going  at  a  "pretty 
good  rate."  and  that  the  accident  happened  at  a  point  where  there 
were  side  tracks  leading  into  the  car  stables,  the  question  of  de- 
fendant's negligence  was  for  the  jury. 

2.  In  an  action  for  personal  injuries  sustained  by  plaintiff  by 
bis  being  thrown  from  a  street  car  on  its  jumping  the  track, 
though  plaintiff  made  a  prima  iacie  case  by  proof  th^t  the  car  was 
going  at  a  "pretty  good  rate."  and  that  the  accident  happened  at 
a  point  where  there  were  sidetracks  leading  into  the  car  stable, 
the  burden  nevertheless  remained  on  him.  when  the  proof  was  all 
in.  to  show  negligence  on  the  part  of  the  defendant.— (Hollahan 
vs  Metropolitan  St.  Ry.  Co..  76  N.  Y.  Supp.,  751.) 
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NEW7  YORK.— Injunction  Pendente  Lite — Discretion  of  Court 
— Review  on  Appeal. 

The  appellate  division  cannot  interfere  with  the  discretion  of 
the  special  term  in  refusing  to  continue  an  injunction  pendente 
lite,  restraining  corporations  from  delivering  or  carrying  into 
effect  an  agreement  of  lease  executed  between  them  where  it  ap- 
pears to  have  been  approved  by  the  unanimous  vote  of  the  stock 
holders  of  one  of  the  corporations  and  by  over  80  ptr  cent  of  the 
stockholders  of  tfic  other,  and  it  is  shown  that  the  lease  has.  in 
fact,  been  delivered  and  possesion  taken  thereunder—  (Content 
et  al  vs.  Metropolitan  St.  Ry.  Co.  ct  al.  ?o  N  Y,  Supp  .  749  > 

NEW  YORK.— Action  for  Personal  Injuries-Successive  Ver- 
dicts—Power of  Court  to  Set  Aside. 

Where  four  successive  juries  in  an  action  for  personal  injuries 
have  brought  in  verdicts  for  the  plaintiff  the  last  verdict  should 
not  be  set  aside  as  against  the  weight  of  evidence,  unless  the  cir- 
cumstances are  extraordinary  and  the  verdict  clearly  outrageous. 
— (McCann  vs.  New  York  &  Q.  C.  Ry.  Co..  76  N.  Y.  Supp  .  684.) 

NF.W  YORK.— Coupon  Bonds— Payment— Delivery  oi  Cou- 
pon—Purchase Before  Maturity— Negotiable  Instrument. 

Where  coupons  from  bonds  promise  the  payment  of  a  certain 
sum  on  a  certain  date,  and  the  mortgage  securing  the  bonds  pro- 
vides that  coupons  shall  always  be  transferred  by  delivery,  the 
purchaser  of  a  coupon  before  maturity  is  entitled  to  payment  as 
provided  in  the  coupon,  notwithstanding  any  limitation  or  con- 
dition of  the  bond  and  mortgage,  the  provision  as  to  delivery  of 
the  coupons  making  them  in  law  negotiable  instruments— <  Has- 
kins  vs.  Albany  &  H.  Ry.  &  Power  Co..  76  N.  Y.  Supp.,  667.) 

NF.W  YORK. — Appeal  —  Evidence  —  Streets  —  Negligence  — 
Questions  for  Jury. 

1.  (  In  appeal  from  a  judgment  dismissing  an  action  for  uegli- 
geitCC  in  placing  an  obstruction  in  a  street  on  the  ground  that 
there  was  not  sufficient  evidence  to  connect  defendant  with  the 
act  complained  of.  plaintiff  is  entitled  to  the  most  lavorable  in- 
ferences that  may  be  drawn  from  the  evidence. 

2,  In  an  action  for  an  injury  resulting  from  defendant's  negli- 
gence in  placing  an  obstruction  in  a  street  it  is  for  the  jury  to  de- 
termine whether  the  act  cf  placing  an  iron  bar  in  the  street  in 
Mich  a  post tton  that  plaintiff  came  in  contact  therewith  was  negli 
gence— (Parkcs  vs.  Metropolitan  St.  Ry.  Co.,  ft  N  Y  Supp, 
(ft.) 

NF.W  YORK  — Appeal— Conflicting  Evidence. 

A  judgment  for  plaintiff  in  an  action  for  personal  injuries  nriU 
not  be  disturbed  on  appeal  where  the  evidence  was  conflicting  and 
no  objections  made  to  the  charge .— (  t.auck  vs,  Metropolitan  St. 
R>.  Co..  76  N  Y  Supp  .  077 .) 

NF.W  YORK  —Street  Railways— Personal  Injuries— Collision 
with  Pedestrian— Contributory  Negligence. 

Plaintiff  was  pushing  a  hand  cart  between  defendant  slrcct  rail- 
way company's  track  and  the  sidewalk.  On  seeing  a  car  approach- 
ing he  called  to  the  driver  to  stop,  but  made  no  effort  to  do  so 
himself,  continuing  to  push  his  cart  toward  the  car.  until  he  col- 
lided with  it  and  was  injured.  Just  previously  plaintiff  bad  been 
pushing  his  cart  on  the  sidewalk,  and  could  have  returned  thereto. 
There  was  no  showing  as  to  the  width  of  TTic  cart  or  the  distance 
betWCCII  the  sidewalk  and  the  track  Held,  contributory  negli- 
gence as  a  matter  of  law  —(Thai  vs.  Metropolitan  St.  Ry.  Co.,  76 
N  V  Supp  .  qi8 ,) 

NEW  YORK.— Appeal—  Evidence—  Admissibility— Failure  to 
Make  Objection. 

Where  defendant  in  a  personal  injury  rase  brought  by  an  In- 
fant failed  to  raise  the  objection  to  evidence  of  plaintiff's  emanci- 
pation and  loss  of  earnings  that  plaintiff's  emancipation  had  not 
been  pleaded,  the  objection  cannot  be  raised  on  appeal.— Kenny 
ss.  Metropolitan  St.  Ry.  Co.,  76  N.  Y.  Supp..  904. 

NEW  YORK.-Prcferencc  on  Calendar-Waiver. 

Where  a  sole  plaintiff,  suing  as  administratrix,  in  an  action 
triable  in  the  County  of  New  York,  serves  a  notice  of  trial  and  a 
notice  of  a  motion  for  preference,  under  Code  Civil  Procedure, 
section  791,  for  the  April  term,  1902,  and  they  are  not  withdrawn 
or  acted  upon,  the  failure  to  make  that  motion  in  the  April  term 
operates  as  a  waiver  of  the  right  to  a  preference  and  she  cannot 
obiairi  it  by  serving  similar  papers  for  the  May  term. — (Emcrick 
vs,  Metropolitan  St.  Ry.  Co.,  70  N.  Y.  Supp..  901.) 

NEW  YORK  -  Carriers— Injuries  to  Passenger— Evidence. 

Plaintiff,  a  passenger,  while  leaving  defendant's  car,  stepped  on 
a  nail,  which  penetrated  his  shoe  and  entered  one  of  his  toes,  re- 
maining there.  No  dirdt  prool  was  given  that  the  nail  came  out 
of  the  floor  of  the  car.  Defendant  proved  that  the  car  had  been 
inspected  an  hour  before  the  accident  and  that  a  matting  covered 
the  lloor.  Hi  Id.  that,  since  the  evidence  was  as  equally  consistent 
with  the  absence  as  with  the  existence  01  negligence,  plaintiff 
could  not  recover.— t Calm  vs  Manhattan  Ry.  Co  .  76  N.  Y.  Supp 


CHARTERS.  FRANCHISES  AND  ORDINANCES 

MAINE— Street  Railroads— Route— Refusal  to  Approve— Ap- 
peal-Constitutional Law— Streets—  Public  Use  — Control  by 
Towns. 

1.  In  an  appeal,  based  upon  the  alleged  neglect  or  refusal  of 
municipal  officers  to  approve  the  proposed  route  of  an  electric 
railroad  company,  under  the  provisions  of  chapter  268,  section  6, 
Public  Laws  1893,  as  amended  by  chapter  tig,  section  2,  Public 
Laws  1899.  relating  to  the  organization  of  street  railroad  com- 
panies, it  is  necessary  that  enough  should  be  alleged  to  show  that 
the  court  has  jurisdiction  and  that  the  appellant  had  the  right  to 
apply  to  the  municipal  officers  for  an  approval  of  its  route.  But 
it  is  not  necessary  to  allege  all  the  steps  by  which  the  appellant, 
obtained  that  right.  The  statute  gives  that  right  to  every  "cor- 
poration organized"  thereunder  Under  the  statute  as  it  existed 
when  the  appellant  company  was  organized,  as  preliminary  to  the 
organization,  it  was  necessary  that  the  railroad  commissioners 
should  determine  that  public  convenience  required  the  construc- 
tion of  the  railroad.  But  it  is  unnecessary  to  allege  specifically, 
in  an  appeal  like  this  one,  that  the  railroad  commissioners  had 
so  determined,  for  it  is  necessarily  implied  in  the  expression  "cor- 
poration organized."  or  in  any  expression  meaning  substantially 
the  same,  as  in  the  one  used  in  this  appeal. 

2.  It  being  argued  that  section  t,  chapter  110,  Laws  1890.  is 
unconstitutional,  the  court,  without  considering  that  question, 
holds  that  whatever  might  be  the  construction  of  that  section, 
with  respect  to  the  mooted  question  oi  constitutionality,  section  2 
of  the  same  chapter,  upon  which  the  application  and  appeal  in 
this  case  are  based,  stands  in  full  force. 

3.  The  court  holds  that  chapter  119,  section  2.  of  the  Public 
Laws  of  1800.  relating  to  the  route  and  location  of  street  railroads 
in  the  ways  and  streets  of  a  town,  to  the  approval  thereof  by  the 
municipal  officers  and  to  appeals  from  their  action  or  refusal  to 
act,  is  not  unconstitutional,  as  being  beyond  legislative  authority 
or  as  being  arbitrary  and  unjust,  or  as  permitting  the  property  of 
towns  to  tie  taken  for  street  railroad  purposes  without  just  com- 
pensation. The  public  has  a  mere  easement  in  land  taken  and 
condemned  tor  a  highway  or  townway.  It  has  the  right  to  use  it 
in  certain  ways.  Within  the  scope  of  the  easement  the  public, 
which  acts  through  the  Legislature,  may  regulate  and  control, 
may  extend  or  diminish  the  public  uses  as  it  sees  fit. 

4.  The  Legislature  has  authority  even  to  regulate  and  control 
towns  themselves.  For  towns  are  but  subdivisions  of  political 
government  created  by  the  Legislature.  The  operation  of  a  street 
railroad  is  an  appropriate  public  use  of  a  street. 

5.  While  a  town  is  charged  with  the  performance  of  many 
duties  with  respect  to  roads,  and  possesses  a  qualified  control 
over  them,  it  does  not  own  them.  When  the  Legislature  author- 
izes a  new  method  of  use  of  the  public  easement  in  a  way  a  town 
lias  n<i  such  properly  interest  in  the  way  as  will  entitle  it  to  pecu- 
niary compensation,  nor  has  an  injury  been  done  to  it  of  which  it 
can  properly  complain.  (Appeal  of  Milbridge  Si  C.  Electric  R. 
Co.,  51  Atlantic  Rep..  818.) 

MASSACHUSETTS. — Street  Railroads— Location— Permit- 
Conditions— Validity— Excuse  for  Non-Pcrformanic  Deposit — 
Forfeiture. 

1.  A  town  granted  a  permit  to  construct  a  street  railroad  to  a 
company  whose  road,  as  located  in  its  articles  of  association,  ex- 
tended from  another  town  to  and  through  the  town  granting  the 
permit,  on  condition  that  it  would  forfeit  a  certain  deposit  if  it  did 
not  construct  to  miles  of  the  road  within  one  year.  Held,  that,  it 
appearing  that  the  10  miles  of  road  could  be  built,  the  refusal  of 
the  other  town  to  grant  the  company  a  permit  was  not  such  an 
excuse  for  non-compliance  with  the  condition  to  build  such  to 
miles  as  would  avoid  a  forfeiture  of  the  deposit. 

2.  A  street  railroad  company  which,  as  a  condition  to  the 
granting  to  it  oi  a  permit  to  construct  its  road  through  a  certain 
town,  made  a  deposit  with  the  selectmen  of  such  town,  to  be  paid 
over  to  the  town  treasurer  if  the  company  did  not  have  10  miles 
1  I  its  road  in  operation  within  one  year,  could  not.  after  having 
failed  to  construct  such  10  miles  within  the  year,  recover  the  de- 
posit, whether  the  condition  was  ;i  proper  one  or  not  -  (West 
Springfield  &  A.  St.  Ry.  Co.  vs  Rodurtha  et  al..  64  N.  E.  Rep . 
414) 

NEW  JERSEY.— Municipal  Corporations— Grant  of  Franchise 
-  Revocations— Passage  of  Ordinance 

1.  In  a  proceeding  to  take  away  rights  granted  by  an  ordinance 
or  otherwise  possessed  by  an  individual  or  corporation  a  munici- 
pality can  only  act  alter  notice  and  opportunity  to  be  heard  has 
been  given  to  the  person  or  corporation  whose  property  rights  are 
to  be  affected. 

2.  When  an  ordinance  is  stayed  in  its  progress  to  a  final  pas- 
sage through  a  failure  of  proper  continuances  by  the  Council  ur 
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other  municipal  body  it  dies  with  the  end  of  the  last  vitalising 
action.  There  must  be  a  continuity  in  such  municipal  action.— 
1  State  (Jersey  City.  H.  &  P.  St.  Ry.  Co.,  Prosecutor)  vs.  City  oi 
Passaic,  52  Atlantic  Rep  ,  243  ) 

NEW  JERSEY— Municipal  Improvements-Paving  Street- 
Assessment  on  Street  Railroad. 

t.  Where  a  city  street  has  been  paved  and  improved  under 
chapter  217.  Laws  1805  (P.  L.  1895.  p.  407;  1  Gen.  St.,  p.  487). 
authorizing  the  board  or  body  having  control  of  the  streets  and 
highways  of  any  city  of  the  first-class  of  this  State  to  pave  or 
otherwise  improve  any  street,  avenue  or  public  highway  in  such 
city,  and  to  cause  so  much  thereof  as  shall  equal  the  amount  of 
benefits  to  be  assessed  by  its  proper  officers  upon  the  property 
specially  benefited  thereby,  it  was  held,  on  review,  that  an  assess- 
ment of  such  benefits  made  upon  a  street  railway  constructed  and 
operated  along  the  street  in  question  under  the  authority  of  a 
municipal  ordinance  was  unauthorized  and  should  be  set  aside. 

2.  The  decision  is  based  upon  the  ground  that  the  right  of  the 
railway  company  to  locate  its  tracks  in  the  street  and  operate  its 
railway  therein  was  not  a  lot  or  parcel  of  land,  within  the  mean- 
ing of  the  statute,  which,  inter  alia,  directs  the  commissioners,  in 
making  their  assessment,  to  make  therewith  a  teport  and  map 
showing  the  benefit  to  each  lot  or  parcel  of  land  specially  bene- 
fited by  the  improvement. 

J.  An  ordinance  of  the  city  requiring  the  railway  company  to 
pave  the  spare  within  its  tracks  and  two  feet  outside  the  same 
gives  no  authority  in  support  of  such  an  assessment  made  against 
the  company  undr  the  statute  named  —(North  Jersey  St  Ry.  Co 
\s.  Mayor,  etc  .  of  Jersey  City,  52  At'antic  Rep,.  300  ) 

NEW  YORK— Street  Railroads— Acquisition  of  Street  Rights- 
Damages  Recovered  by  Abutting  Owner— Trust  in  Favor  of 
Former  Owner-  Reservation*  in  Deed  Procedure  to  Enforce 
Trust— Deed  by  Owner  to  Railroad. 

1.  A  deed  reserved  to  the  grantor  all  claim  or  right  of  action 
against  an  elevated  railroad  company  for  damages  to  the  property 
Conveyed  by  reason  of  the  construction,  etc.  of  its  road.  The 
grantee  obtained  a  judgment  for  such  damages,  and  the  grantor 
■.hereafter  sued  the  grantee  and  obtained  a  decision  that  such  re- 
covery was  impressed  with  a  trust  for  his  benefit,  but  not  determin- 
ing his  and  the  grantee's  respective  interests  therein.  Held  that 
the  grantee  having  an  intcrc-t  in  the  recovery  to  the  extent  of  the 
Costs  of  obtaining  it.  and  possibly  being  entitled  to  it  all.  and  being 
Well  worth  any  judgment  which  might  Ik*  rendered  agninst  him  in 
the  grantor's  action,  the  grantor  was  not  entitled  to  an  order  re- 
straining the  railroad  company  from  paying  the  grantee  his  re- 
covery, and  requiring  such  recovery  to  lie  paid  into  court  to  nliiile 
the  decision  in  the  grantor's  action,  but  00  ni\itig  a  bond  con- 
ditioned to  indemnify  the  grantee  for  los,  ,.f  the  use  of  hi*  re- 
covery, elr.  the  grantor  might  apply  for  an  injunction  to  restrain 
the  payment  of  the  money  to  the  grantee. 

3  Where  a  deed  reserved  to  the  grantor  all  claim  or  right  of 
action  against  an  elevated  railroad  company  for  damaprs  to  the 
property  conveyed  by  reason  of  the  construction,  et?..  of  its  road, 
and  the  grantee  thereafter  obtained  a  judgment  fur  such  damages, 
and  a  controversy  resulted  as  to  who  was  entitled  to  the  recovery, 
the  grantee,  having  the  legal  title  to  the  property  could  make  the 
usual  conveyances,  releases,  etc.,  to  the  railroad  company  as  fully 
and  completely  as  though  there  were  no  controversy  about  the 
recover)-  —  (Shcpard  vs  Manhattan  Ry  Co.  et  at,  76  N  Y.  Supp  . 

OHIO  —  Eminent  Domain  Intcrurhan  Railroad  —  Use  of 
Highway— Injunction. 

t  The  construction  and  operation  of  an  interurban  railroad 
laid  with  T  rails  entirely  on  the  side  of  a  public  highway  next  to 
the  abutting  improved  farms  owned  and  occupied  by  the  plaintiffs, 
and  entirely  between  their  lands  and  the  traveled  part  of  the  high- 
way—the company  having  authority  to  run  an  unlimited  number 
of  cars  and  trains  for  the  earning  of  passengers  and  the  trans- 
portation of  freight,  express  matter  and  government  mail — is  an 
additional  burden  on  the  public  highway  and  obstruction  'o  and 
interference  with  the  plaintiffs'  easements  and  richts  therein,  not 
substantially  different  from  those  that  are  imposed  by  the  eon 
slniction  and  operation  of  steam  railroadl  under  like  conditions. 

2.  The  construction  and  operation  of  an  electric  plant  in  con- 
nection with  such  railway,  and  on  the  same  side  of  the  traveled 
Public  roadway,  for  supplying  heat,  power  and  light  to  consumers 
for  profit,  constitutes  another  additional  burden,  which  is  an  in- 
vasion of  the  plaintiffs'  property  rights. 

J.  The  plaintiffs  are  entitled  to  injunction  in  such  case  to  pre- 
vent the  construction  and  operation  of  such  railroad  and  of  such 
electric  plant,  or  either,  until  compensation  and  damages  shall  he 
them  in  a  proper  appropriation  proceeding  and  paid  or 


secured  to  be  paid  — (Schaaf  et  al.  vs.  Cleveland  M.  &  S.  Ry.  Co 
ct  al..  64  N.  E.  Rep..  145  ) 

PENNSYLVANIA.— Street  Railways-Duty  to  Pave— Recov- 
ery by  City. 

1.  A  street  railway  company  which  has  been  allowed  by  a  city 
to  occupy  a  macadamized  street,  by  ordinance  requiring  it  to  pave 
its  right  of  way  with  cobblestones,  and  keep  said  paving  in  good 
repair,  thereby  acquires  no  contract  rights  which  will  relieve  it 
from  complying  with  demand  of  the  city  that  it  replace  the  pave- 
ment on  it*  right  of  way,  which  is  in  fact  out  of  repair,  with  pave- 
ment corresponding  with  an  improved  pavement  adopted  for  the 
rest  of  the  street. 

2.  Under  a  provision  in  a  street  railway  company's  charter  that 
the  Cily  Council  may  establish  such  regulations  in  regard  to  the 
railway  as  may  be  required  for  the  purpose  of  grading  streets  and 
to  prevent  obstructions,  the  company  may  be  required,  at  its  own 
expense,  to  lower  its  tracks  to  conform  to  a  change  in  grade  of 
street. 

3.  Where  a  city  has  done  paving  on  a  street  railway's  right  of 
way  which  the  company  was  bound,  but  neglected,  to  do,  the  sum 
expended  thereon  is  prima  facie  the  amount  the  city  b  entitled  to 
recover  of  the  company  — (City  of  Reading  vs.  United  Traction 
Co.,  $a  Atlantic  Rep,  106.) 

GEORGIA  — Negligence— Electric  Wires— Corporations— Notice 
to  Servant— Imputed  Negligence. 

t.  When  a  street  railway  company  with  reasonable  promptness 
discovers  the  sagging  of  one  of  its  trolley  wires,  which  had  been 
unexpectedly  caused  by  the  falling  of  a  wire  belonging  to  another, 
and  immediately  takes  proper  steps  to  prevent  its  wire  from  causing 
injury  to  travelers  in  the  street  over  which  the  same  is  suspended, 
the  company  meets  the  legal  requirements  as  to  diligence  under  such 
circumstances. 

2.  Notice  to  the  servant  of  a  corporation  with  respect  to  a  mat 
ler  over  which  he  has  no  authority,  and  as  to  which  he  has  no  duly 
to  perform,  is  not  notice  to  the  corporation. 

3.  Every  person  must  exercise  ordinary  diligence  in  protecting 
himself  from  danger,  and,  failing  to  do  so.  must  take  the  conse- 
quences. 

4     The  negligence  of  a  servant  in  failing,  while  driving  his  mas 
ter  in  a  vehicle,  to  avoid  danger,  is  imputable  to  the  latter.  -  (Read 
vs.  City  it  Suburban  Ry.  Co.,  41  S.  E  Rep  ,  020.) 

VIRGINIA.— Street  Railroads— Right  to  Occupy  the  Public 
Highways — Power  of  Road  Trustees. 

1.  Acts  l>Wi>-ijo.  page  J'>.  authorizing  a  street  railway  com- 
pany to  maintain  and  operate  a  railroad  in  the  city  of  Norfolk  and 
to  "siieh  other  point*  in  the  counties  of  Norfolk  and  Princess 
Anne  not  exceeding  20  miles  in  length  from  the  limits  of  the  city." 
as  the  company's  directors  may  determine,  hut  providing  that  no 
work  shall  be  commenced  within  the  city  without  first  obtaining 
the  council's  consent,  anil  Acts  1803-04.  page  17.  providing  that  the 
company  may  acquire  by  condemnation  proceedings  the  right  of 
wa)  of  any  extensions  and  branches  of  the  railroad,  do  not  confer 
Upon  the  company  power  to  operate  upon  the  public  highways 
outside  of  the  city  of  Norfolk  a  street  railroad  for  the  transporta- 
tion of  passengers  without  first  acquiring  the  right  by  purchase  or 
condemnation  proceedings. 

2  Under  Acts  1803  04,  page  127.  as  amended  by  Acts  1X05  96. 
pace  846,  providing  that  the  hoard  of  road  trustees  of  Norfolk 
County  shall  have  authority  to  work  and  keep  the  roads  of  the 
county  in  repair,  the  board  cannot  confer  upon  a  street  railway 
company  the  right  to  operate  upon  the  highways  a  street  railway. 
(Norfolk  Railway  &  Light  Co.  vs.  Consolidated  Turnpike  Co.,  40 
S  F.  Rep  ,  807.) 

WISCONSIN— Street  Railways— Eminent  Domain— Streets- 
Actions — Joinder-  Equitable  Remedy— -Damages. 

1  I'nder  Rev.  St.  1808.  Sec.  1863a,  as  amended  May  2.  |8<«. 
authorizing  the  exercise  of  the  right  of  eminent  domain  by  street 
railway  companies,  but  providing  that  such  right  should  not  ex- 
tend to  any  public  thoroughfare  in  a  town  or  village,  a  street  rail- 
way company  is  without  authority  to  condemn  a  right  of  way 
through  a  street,  so  that,  where  a  street  railway  was  constructed 
through  a  street,  the  owners  of  the  servient  estate  are  not  re 
strictcd  to  condemnation  proceedings  under  Sec  1852,  providing 
that  the  landowner  may  institute  such  proceedings  if  the  railroad 
fails  to,  but  arc  entitled  to  damages  and  abatement. 

2.  Adjoining  owners  of  the  servient  estate  in  a  street  in  which 
a  street  railway  has  been  unlawfully  constructed  nave  a  right  to 
sue  jointly  for  abatement. 

3.  The  owners  of  lots  of  various  widths  and  locations  abutting 
<  n  a  slreot  in  which  a  street  railway  has  been  unlawfully  c, instructed 
cannot  sue  jointly  for  damages  in  a  gross  sum— ( Younkin  et  al. 
vs.  Milwaukee  Light,  Heat  &  Traction  Co ,  87  Nor.  ReP  .  86:.) 
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THE  MARKETS 

Wall  Street,  Nov.  19,  vjoj. 

The  Money  narket 

The  money  market  is  iccling  the  good  effects  of  the  recent 
tremendous  liquidation  oi  speculative  holdings  in  securities.  Just 
how  iar  this  liquidation  has  reduced  outstanding  bank  credits  will 
not  be  immediately  known.  The  record  oi  national  bank  opera- 
tions outside  New  York  City  is  only  published  once  a  quarter,  the 
trust  company  statistics  only  once  a  half  year.  Inasmuch  as  by 
far  the  greater  part  of  last  summer's  speculative  purchases 
were  financed  by  these  outside  institutions,  the  recent  return  oi 
speculative  credits  has  affected  their  position  much  more  than  the 
position  of  the  central  national  bank',  of  New  York  City.  Conse- 
quently 110  idea  can  be  had  through  the  regular  Clearing  House 
statement  of  how  much  the  stock  market  decline  has  improved 
the  money  conditions  of  the  country,  hast  Saturday's  report 
showed  a  decrease  in  loans  oi  only  $5,000,000.  Bui  even  this  sum 
would  have  been  considerably  greater  had  proper  account  been 
taken,  under  the  average  system,  of  the  very  heavy  selling  oi 
Friday  and  Saturday  on  the  Stock  Kxchange,  This  coining  week's 
figure*  will  doubtless  make  a  fairer  representation  by  showing 
another  good-siired  decrease  in  the  loan  column  Yet.  while  last 
Saturday's  credit  contraction  was  far  less  than  seemed  reasonable 
under  the  circumstances,  it  was  enough  to  offset  the  loss  in  cash 
at  the  Sub-Treasury  and  allow  a  small  increase  111  the  surplus 
reserve.  The  Treasury  problem,  now  that  the  Secretary  has  with- 
drawn his  temporary  remedies,  is  once  again  quite  serious.  The 
market  apparently  must  reconcile  itself  to  this  disturbing  factor, 
and  look  forward  to  the  time,  near  at  hand,  when  it  will  be 
counterbalanced  by  the  inflow  of  currency  from  the  interior.  In 
fact,  there  were  some  indications  even  last  week  that  the  return 
movement  of  money  had  begun.  Gold  exports,  with  demand 
sterling  very  firm  around  487,  and  with  Paris  exchange  at  tin- 
lowest  of  the  season,  must  still  Ik  reckoned  one  oi  the  proba- 
bilities. But  each  week  that  they  arc  postponed  during  the  trying 
period  between  now  and  Christmas,  means  a  great  gain  for  the 
local  money  position.  Wi  re  money  rates  to  case  off  at  all  the 
only  barrier  to  gold  shipments  would  he  removed.  This  is  the 
best  reason  for  believing  that  there  will  be  no  1  omission  yet 
awhile  from  the  prevailing  interest  rates 

The  Stock  /Wket 

The  precipitate  decline  in  the  stock  market  readied  what,  to  all 
appearances,  was  its  climax  on  Friday  afternoon.  Since  that  time 
sharp  recoveries  have  occurred  among  the  active  shares,  and 
confidence  has  in  some  measure  been  restored.  The  decline  was 
checked  not  so  much  because  the  unsound  banking  conditions 
which  caused  it  have  been  surely  relieved,  as  because  prices 
reached  a  level  where  they  became  attractive  to  investors.  In- 
vestment purchases  on  a  very  extensive  scale  were  what  rallied  the 
market  from  its  extreme  demoralization,  which  on  several  oc- 
casions came  perilously  near  the  stage  of  panic.  The  speculative 
community  has  safely  passed  through  the  violent  shock,  but  it 
will  lie  a  long  lime  before  the  wounds  arc  healed,  and  eonvales 
cencc  is  complete  The  experienced  observer  cannot  well  expect, 
therefore,  anything  more  than  a  moderate  recovery,  such  as  regu- 
larly occurs  when  the  first  urgent  liquidation  is  over.  An  advance 
of  any  magnitude  is  quite  out  of  the  question.  The  most  that  can 
be  hoped  for  is  that  the  maikel  will  quiet  down,  the  fever  of  the 
last  few  weeks  subsiding,  and  that  normal  fluctuations,  within  a 
comparatively  small  range,  w  ill  Ik-  resumed.  Mad  not  the  financial 
and  commercial  situation  been  si  mini  at  bottom  the  market  w  ould 
certainly  have  had  a  far  more  serums  time  of  it.  A*  it  was  the 
collapse  in  speculative  circles  went  far  enough  to  do  considerable 
damage,  and  this  will  take  a  long  time  to  repair. 

The  feature  of  the  entire  market  has  been  the  movement  in 
Manhattan  Elevated,  which,  alter  yielding  less  than  the  other 
stocks  in  the  general  break,  was  bid  up  willi  great  rapidity  on 
Monday  and  Tuesday  almost  to  the  high  level  of  a  year  ago.  'the 
usual  rumors  oi  a  lease  to  the  New  York  Central  have  been  re- 
vived, but  the  reason  which  appeals  most  forcibly  to  well-informed 
persons  is  thai  the  rapidly  increasing  ear. lings  of  the  property- 
have  attracted  investment  buying  in  such  quantity  as  to  reduce 
the  amount  of  the  stock  in  the  open  market  to  a  comparatively 
small  total  Under  these  circumstances  it  has  not  been  a  difficult 
matter  for  a  strong  pool  to  lay  hold  of  the  Moating  supply  and  to 
force  up  the  price  sharply,  the  movement  being  favored,  whether 
openly  or  not.  by  the  capitalists  identified  with  the  management 


The  old  prediction  that  Manhattan  would  cross  Metropolitan  in 
price  has  been  verified  in  an  interesting  manner.  Brooklyn  Rapid 
Transit  was  offered  down  by  a  "bear  clique"  to  the  lowest  figure 
it  has  touched  in  a  year  and  a  half  But  on  the  decline  supporting 
orders  Irom  inside  sources  were  met  in  quantity,  and  the  stock, 
during  the  last  few  days,  has  been  decidedly  firm. 

There  is  not  much  to  be  said  of  the  movement  of  the  traction 
securities  in  Philadelphia  during  the  week.  Business  in  them  has 
been  curtailed  by  the  general  market  depression,  but  prices  have 
scarcely  suffered.  The  indications  are,  as  often  observed  before, 
that  the  floating  supply  of  the  principal  shares  that  might  be  dis- 
lodged by  such  a  break  .  is  very  small.  Besides  this  the  securities 
are  low-priced,  which  renders  them  less  susceptible  to  a  money 
market  disturbance.  Philadelphia  Rapid  Transit  dipped  to  XSVi 
last  Thursday,  but  quickly  rebounded  to  ]6' j.  and  Union  Traction 
has  shown  similar  steadiness  at  a  range  between  46  and  47 
American  Railways  has  not  gone  below  $.\  nor  above  54.  hut  the 
market  for  the  stock  continues  to  reflect  a  steady  absorption 
Small  lots  oi  Philadelphia  Traction  have  brought  gU,  and  smali 
sales  oi  Railways  General  are  reported  at  4-W.  and  of  Consolidated 
Traction  of  New  Jersey  at  00' ,. 

Chicago 

Chicago  stocks  have  been  dull  and  depressed  during  the  week, 
especially  in  the  case  of  the  elevated  securities  Northwestern 
common,  under  pressure,  sold  down  to  .ti'/.  regaining  subse- 
quently only  a  fraction  of  the  loss.  The  preferred  sold  at  81.  It 
is  a  fact,  now  conceded,  that  the  universal  transfer  decision  is 
taking  a  good  rlcal  of  traffic  aw-ay  from  the  Northwestern,  in  tavor 
of  the  Union  Traction  surface  lines.  This  has  stimulated  the 
negotiations  with  the  St  Paul  Railroad  for  an  Interchange  of  the 
Evanston  business.  The  transfer  decision  docs  not  seem  to  have 
had  any  similar  adverse  effect  upon  Metropolitan's  traffic,  for  the 
earnings  of  the  company  are  said  to  be  maintaining  an  average 
gain  of  jo  per  cent  over  last  year.  Nevertheless.  Metropolitan 
shares  have  been  pressed  for  sale  along  with  the  rest,  the  common 
sinking  as  low  as  37! ...  and  the  preferred  85.  Lake  Street  has  also 
been  weak,  at  a  decline  to  o.  City  Railway  dropped  -  points  to 
no.  hut  L'nion  Traction,  with  scarcely  anything  doing,  held 
steady  around  15&  According  to  present  plans  the  question  of 
extending  llie  franchises  of  the  surface  roads  will  be  settled  during 
the  next  sixty  days. 

Other  Traction  Securities 

Boston  traction  stocks  have  been  very  irregular,  bat  with  a 
rather  firmer  undertone  than  ill  the  case  of  last  week.  After 
selling  at  154'  •  Boston  F.lcvatcd  dropped  again  to  15.1  Massa- 
chusetts Electric  was  strong,  at  one  time  the  common  getting  up 
to  3f>Vji-  Later,  however,  the  price  fell  back  to  .,5.  The  preferred, 
on  scattering  transactions,  held  well  around  oft'i  \Ve«t  End  sold 
at  <M*ii.  and  later  at  o.l-s.  In  Baltimore  the  United  Railway 
securities  have  held  their  own.  the  stock  at  13?*,  the  incomes 
around  fiX.  and  the  generals  around  05  Nashville  securities  are 
unchanged,  at  4  for  the  shares  and  7J\\  for  the  5  per  cent  ccrtifi- 
cues.  Other  sales  in  the  Baltimore  market  include  Lexington 
Railway  ,5s  at  iaj»i.  Charleston  Street  Railway  5s  at  lorV.<. 
Atlantic  Street  Railway  Js  at  lOo'i.  Anacostia  &  Poto- 
mac 5s  at  «jK!.j.  ami  Second  Avenue,  of  Pittsburgh.  5s  at 
11H1,  On  the  New  York  curb  the  week's  sales  of  traction 
Traction  common  at  .15 :»  to  37.  the  preferred  at  ox>  to  JJ,  Camden 
it  Trenton  at  4  «  and  4.  New  Orleans  Street  Railway  common 
at  is"  1  to  14'  ',.  the  preferred  at  40.  St  Louis  Transit  (400  share  s) 
at  jH.  L'nitiil  Railways,  of  St.  Louis.  4s  at  85,  and  844-4.  and  New 
(  Means  4'_.s  irom  80  to  "'»'  .-  There  has  been  another  very  ejuiet 
week  on  the  Cleveland  Exchange.  Sales  numbered  only  7j8 
shares.  Aurora.  Elgin  &  Chicago  receipts  ranged  from  .15  to 
.15'4.  sales  .-So  shares.  Miami  &  Erie  Canal  sold  at  ,i.t  and  j.V  j  for 
.170  shares,  and  Syracuse  Rapid  Transit  sold  at  ,tJ  for  a  small  lot 
Monday  a  small  lot  of  Western  Ohio  receipts  sold  at  *SH,  a  drop 
of  ,\  points  irom  last  sale.  There  are  plenty  of  bargain  hunters 
on  the  Cleveland  Exchange,  but  the  traction  slocks  appear  to  lie 
in  strong  hands,  and  there  is  very  little  forced  liquidation. 

Iron  and  S»eel 

In  the  main,  the  iron  situation  continues  favorable  Reduction 
in  prices  in  certain  finished  products  is  more  than  offset  by  the 
abundant  evidence  in  other  parts  of  the  industry  that  consump- 
tion is  still  running  well  ahead  of  output.  The  entire  steel  rail- 
making  capacity  of  the  country  is  contracted  for  for  practically 
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the  whole  of  next  year.  Pig-iron  product  i  m,  on  KCOUIII  ol  the 
difficulty  111  K<  »i'i«  fuel,  has  iallcn  off  from  J-15.000  ton*  weekly  on 
Oct.  1  to  .M7..V*i  tons  on  Nov.  I.  Consumption  has  not.  mean- 
while, diminished  in  any  line  Quotations  are  $.2175  to  $-.>-'  50  lor 
Bessemer  pi*  iron;  $.K>  to  $.U .50  for  steel  l.illrts.  and  $Jrl  for  steel 
railv 

Metal* 

Quotations  for  the  leading  metals  are  as  follows:  Copper.  11'/ 
cents:  lead.  4"*  cents;  tin.  iytjo  cents,  and  spelter.  5.J5  cents 

Security  Quotation* 

The  following  table  shows  the  present  did  limitations  tor  the 

leaditiK  traction  stocks,  and  the  active  Imnds.  as  compared  with 
last  week: 

1 1  . sing  II  ,1 

Nov.  II  Nov  Is 

Amnuin  Railways  Company                                                Ms,  M 

Aurota.  Elgin  ft  (  hicago                                                         aJJ  nJ7 

I*****  Btvaiid   IMS  153 

Hrooklyn  K.  T                                                                         5*  i*S 

Chicago  Cat*                                                                     ZH>  tv» 

Chicago  Union  Tr.  (common)                                                    U  15 

Chicago  Union  Tr.  (preferred)                                                 alM  45 

Cleveland  Eteeine  ,                                                                   Hi  si 

n)                                                            B  »i» 

  ins  lot 

Consolidated  Iraction  ot  N.  J                                                  to1*  13 

Conssihdated  Traction  ol  N.  J.  *»                                             11»'S  llui, 

Detroit  I'niled                                                                         MS  >* 

Eleetrie  ISajlll'l  Traction  (UtiladlUtilhiJ  4.                            SsS  '■<'•', 

Elgin.  Aurora  &  Southern                                                   a*n  a51 

Indianapolis  Street  Railway  Is   Ms, 

Lata  Shore  Eles-lrie                                                             ISS  l- 

Lakc  Street  I  Heated                                                             »S  '•' 

Manhattan  Railway                                                                 133  14! 

Massachusetts  Eire.  los.  (common)                                               3«S  M| 

.  Etee.  I  os.  t  preferred)                                              M  M 

Elevated.  Chicago  tcommim  I                                     3a  lit 

Metropolitan  Elevated.  Chicago  Iprcfctred)                                   «S  M 

Metropolitan  Slreet                                                                 13S  13? 

New  Orleans  Railways  (comm..o>                                                  US  "S 

New  Orleans  Railways  lprefrrn-dl                                                 til  Is 

North  American   •                1311  11V 

Northern  Ohio  Traction  (common)                                             -  art 

Northern  Ohio  Traction  (preferred)                                           *!<»  HVj 

Noeth  Jersey                                                                           33S  «S 

Northwestern  Elevated.  Chicago  (common)                                    34  3] 

Philadelphia  Rapid   Iran-it                                                            It's  1*S 

ITiiladelphia  Traction                                                                f  H 

St.  Louit  Transit  lcomm"nl                                                      tl  H 

South  Side  Kir  sated  I  Chicago)                                                     It*  105 

Syracuse  Rapid  Transit                                                            IIS  31 

Syracuse  Rarnd  Transit  Iprrferrrd)                                             1*  T* 

Third  Avenue                                                                              IS!  123 

Toledo  Railway  4  Ught                                                                 *>  >' 

Twin  City,  Mir.neat-olis  leonimon)                                            113  111 

United  Railways.  St.  Louis  (preferred)    — 

United  Railways.  St.  Loun,  4*                                                      MS  MS 

Union  tiatliaa  1  Philadelphia)                                                   K's,  41,'., 

Western  Ohio  Railway                                                                  S»S  * 

a  Asked. 


IIAI.TIMORK.  MU.  The  Continental  Trust  Company  has  closed  the  ileal 
with  llie  United  Railways  a  Elcclric  Coen|iany  lor  the  purchase  at  the 
|C,ii»\(ial  of  common  Mock  of  the  United  Electric  Lighl  &  Power  Comtsiny. 
ami  the  storks  and  honds  of  the  Mount  Washington  Electric  Company.  The 
trust  company,  istiug  as  a  syndicaie,  is  to  pay  lyuu.isW  fur  the  entile  issue  of 
the  common  stock  of  the  Electric  Light  ft  Tower  I  olnpanv.  and  flao.isai  for 
the  stneks  and  honds  of  the  Mount  Washington  Electric  Company,  on  01 
before  Jin.  U  nest.  The  purchase  is  a  step  in  the  scheme  for  development 
of  electric  power  Irom  Susquehanna  Riser. 

BALTIMORE.  ML— Th*  resrenl  porchase  hy  the  Railways  *  Light  Com- 
(amy  of  America  of  street  railway  and  lighting  properties  at  Macon  and 
Angii-la.  Co...  calls  attention  t.»  the  operations  of  this  comtowy  in  purchasing 
and  esinsolidating  slreet  railway  and  lighting  projiertie-  in  the  South.  The 
company,  as  a  result  of  in  purchases,  now  controls  thr  Islington  Railway 
Company,  Islington  Cai  Company,  of  Islington.  Ky  .  the  Krxisville  Traction 
tompany;  Knsiasille  Electric  Light  *  Power  Cnenpaoy.  of  Knosville.  Tenn.; 
Macon  Railway  ft  Light  Company,  of  Macon,  tia  ;  Augusta  Railway  ft  Eleclri: 
Company,  Augusta  ft  Aiken  Railway  Comfian/.  of  \ngosia.  tia.;  Pon-moulh. 
Ilerkel/  ft  Suffolk  Water  Company,  of  Portsmouth.  Va  The  csrcutiic  office 
<><  thr  i-om)iaiiy  i-  at  Ilaltimorc.  and  the  office  of  the  general  manager  of  the 
It  at   Richmond.  Va.    The  officers  ol  the  company  are:   J.  Wm. 

•lenient;  R  Ijma-tiT  William-,  vice  president:  II  P.  Page. 
A.  II  Rutherford,  treasurer:  E  l_  Ilemi— .  gineral  manager. 
BOSTON.  MASS  —The  ".-ton  fi.aaciu/  AVtw  says:  "It  is  i.n,lrrsl<«Hl 
that  gnos  earnings  of  Ihe  Boston  Elevated  Railway  I  omfvany  lor  the  fiscal 
Srai  rnded  Sept.  »'  amounted  to  about  I1IJ»,«I',  showing  an  lfnr****t  over 
ihr  previous  year  ol  alviut  |NMN  llie  ratio  of  lnerea>*  is  staled  to  be 
ttswl  ll.iui  a  day  pat  year.  The  Boston  Elevate.1  t  oro|siny  did  twit  suffer 
a  very  serious  decrease  in  earning,  on  .mount  ol  the  eld  summer,  as.  while 


the  surface  travel   fyll  off.  the  increase  on  tl 
nearly  targe  enough  to  offset  ft." 

WORtESIKR.  MASS  The  Woeccslee  *  Snulhbridge  Slreet  Railway 
Caataany  hai  filed  its  rein.rt  lor  the  year  ending  Oct  1  with  Ihr  M«k-a 
rliusctts  Railriad  f  otuint-siuiiers.  The  rriiorl  cover-  only  two  month-  and 
eleven  da; s.  operation  ol  the  road  having  lieen  logon  luly  11  During  that 
period  G&JB  |sa>«n«ers  were  carried,  wbwrh  is  .tJ.JU  passengees  for  each 
mile  of  road  operated.  Ihe  gro-  earnings  were  MJ.llT,  Tlie  operating  e»- 
proses,  tases,  etc.,  wete  tlV-*>.  making  the  net  caring-  ||s.L7«.  The  number  ol 
cat  miles  run  was  1«I,VCI 

WORCESTER.  MASS.  Confirmation  of  the  statement  that  the  Worcester 
ft  Connecticut  Eastern  Railway  Company  is  ctPsvglj  allied  with  the  New  York, 
New  Haven  ft  Hartford  Railroad  is  found  in  a  prosurctua  ol  ihr  former 
company,  which  says:  "The  railway  company  has  no  cura|scfilisl*  from  other 
electric  rinds  in  its  territory,  and  will  Ir  operated  in  harmony  with  ihe  New 
Vork.  New  Haven  ft  Hartford  Railroad,  whsise  control  ami  ownership  of  the 
majority  ol  the  stock  assures  full  cooperation  in  drvckiping  the  resources 
of  the  country."  An  estimate  of  the  probable  earning,  of  the  company  lor  the 
coming  year  slows:  tiros,  earning..  $31il,0isl,  operating  «s|.«-n.r.  and  Uses, 
tiffs***;  net  earnings,  (135.1  mi.  TIk  company  is  |g  iagat  l^.igsi.iiov  of  fint 
n:.,itgagr  I  per  renl  and  IS  (stt  eenl  gold  la.mls.  Ho-  i.-ue  of  Imnds  will 
care  f..r  11,,.,  item.:  llurty  thousand  of  Uet.Mrr  ft  Uudley  hrst  mortgage 
tond»;  $ll«i.«u  of  thr  first  mortgage  bunds  of  the  Worcester  ft  Webster,  or 
so  much  of  thai  amount  us  can  be  MCahfgsli  sIMI  -lute-  of  the  People's  Tram 
way  Company's i  MHl  sliares  of  the  Dtanielsonville  ft  Norwich  Street  Railway, 
an.!  Ihe  Ikiiittiig  tndehtrtUir-s,  amoimltlig  to  m«l  Ir—  llian  ai'ill.'Sfci  of  the  Wor 
ir.lrr  ft  Wcli-ler  All  thrsc  securities  will  he  dr|Misilrd  as  collateral  to  secure 
Ihe  mormacr  ,\tso  HM  shares  ol  the  total  issue  ol  Worce-lrr  ft  Webster 
•  Ksck  and  5>»l  .hare-  of  the  total  is-ue  of  the  Weh-ter  ft  Dudley  Street  Rail 
way 

DETROIT,  MICH.  The  Jack-sin  IV  llatlle  Creek  Traction  Company  ha. 
lieen  formesl.  with  a  capital  slock  of  II.Smi.OUII,  hy  the  merger  ol  ihe  Jackson. 
Albion  Calhoun  County  Railway  and  thr  Marshall  A  llatlle  Creek  Railway. 
"Ihe  otrircrs  of  the  new  company  arc:  I'.  M.  Spitfcr,  ol  Toledo,  president; 
A.  I..  Spllrer,  ol  Tolesl  i.  sice  president;  W.  A.  Eoile.  secretary;  S.  N.  Potter, 
treasurer.  The  above,  with  S.  C.  Rorick.  W  A  Holland.  Wm.  Robertson. 
W.  II.  IhoiupMin  and  J.  R.  Nun,  aie  ihe  directors.  The  Sasingi  a  Trust 
lompany,  ol  (lev elan. I,  has  been  made  truslrr  lot  ll.3SI.usi  ol  bonds  issued 
by  Ihe  corupiny.    The  line  is  15  miles  in  length. 

MUSKEtRlN.  MICH  — The  report  of  the  Muskegon  Traction  ft  Lighting 
Comtiany  lor  the  seven  mi'tith-  frnrn  March  1  to  Oct.  1.  shows:  dross  receipts. 
HN«Mi  for  ISlfi.  again-I  tv-.i-.s  for  lt*l;  ojierating  e»|cn«-s.  JtC.I'U  for  1ISC. 
as'i.n.t  Jol.MJ:  net  earning.  Hi.lrJS  for  VJH*.  agai.ist  JZ3.S1I  for  llwl. 

NEW  VtlRK.  N  V.  The  Manhattan  Elevated  Railroad  Company  reports 
earning-  as  lollows: 

Uuarter  endrd  Sept   »)  11HC  M 

I  miss  receipt.   IBVfawvJal  .LIBCLIT: 

  Llla.Wl  1,313.1311 

 Ii.ist.i7i  rw.u: 

Receipts  from  other  sources   „   KIJKt 

OfM  income  ILS7.4T9  WTJ.IJt 

Fsawd  charge.    M4.:«  8EJSU 

Net  earnings    ISK.iW)  Blo.fM 

Ca.h    Z70.74S   

Prsifit  ami  bias  surplus     «.3?.MIH   

IH  NKIKK.  N  Y.-The  Ihlnkirk  ft  Eredonia  Slreet  Railroad  Company  ha- 
given  a  mortgage  for  ||ui,nn  to  the  Fidelity  Trust  Company,  of  New  York, 
to  take  up  all  outstanding  otiligntions.  The  mortgage  covers  the  plant  of  the 
rredoma  lias  Cumrany.  now  merged  with  the  Dunkuk  ft  1'ie.lonia  Street 
Railouid  t  ompany. 

til. ENS  KALLS.  N.  V    Thr  report  of  the  Hudson  Va 
pan,   for  the  year  winch  ended  June  *l.  I9H2.  shows:  dross 
o|«ralion.  *X'I.I»1S;  operalmg  ri|«n*>,  t*3l.?Jli;  net  earnings.  IW.JTT; 

II  come.  I36.IIH:  gr..-  meomr,  Ilim.iX.  fised  charees.  HaVrMli  net  income 
ai.it  total  surplus.  $3. l«Tt  Tlir  number  of  |si-sengers  carried  during  the  year, 
uttlioliiig  tiaiisfcr-.  was  l.i'W.Ttil      Thr  total  car  mileage  was  1,655.11(1. 

CI  KVELAND.  OHIO.  The  Cleveland  hankers  and  capitalists  who  financed 
Ihe  Northern  leva.  Traction  Company  are  preparing  to  issue  the  securities 
ol  the  road.  Hie  pfupcrty  will  lie  bonded  loi  C.rsii'Ml.  wilh  slock  ol  like 
amount.  Tl-.e  Prudential  Trust  Company,  ul  Clevelan.l.  will  be  the  trustee 
lor  the  haaasi 

I  ONNEAUT,  OHIO -The  C.nnc.ut  «  Eric  Traction  Company,  now 
building  a  road,  has  increased  its  capital  stock  Irani  S10.tM>  to  SGO.OOA. 

WARREN,  OHIO  The  W'c-tern  Reserve  Trwclloa  Company  has  been  in 
corp.. rile. 1.  Willi  llll.oUU  capital  slock,  by  T.  A  W  lllard,  M.  A.  Lander,  E. 
Jay  1'inney,  C,  W.  Noble  and  E.  II.  tirberl.  The  coro|»iny  pro|».ses  to  build 
an  eleclnc  railway  from  Warren  through  Trumbull  County. 

PHILADELPHIA,  PA.— Tne  earnings  of  the  American  Railways  Company 
for  (Vlolwr  were  I5C..STL  an  increase  of  I13.KM  over  the  simc  month  List 
year.  Emm  July  1  to  Oct  1  the  earning,  were  «35J,IS3.  an  mcrca^  ol  ISHI.252 
over  the  urn  period  last  year. 

Rl(  IIMUND.  VA  — It  1.  again  reported  that  Ihr  deal  lor  llie  purchase  of 
thr  Richmond  *  Peter.burg  Elvctric  Railway  by  the  Virginia  Passenger  & 
Power  Comtiany  has  been  arranged.  The  Richmond  h  Pctcisburg  Electric 
Railway  operates  between  Petersburg  and  Manchester  ind  was  built  hy  the 
Cleveland  Contraction  Company,  in  which  Messrs  Mandelh.um,  Christy  and 
other  1  lb...  capilalists  are  interested. 

STAUNTON.  VA.  Coated  ol  the  Staunton  Street  Railway.  Electric  Light 
ft  lias  Company  I...  |sissed  into  the  hand,  of  local  capitalists. 
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Nolle*.—  Theae  •tatlettc*  will  be  carefully  rented  fro  il  month  to  *nnnlh,  tipo*l  Infnr-nitlon  received  from  the  compenle*  direct,  or  from  official  vourcwe. 
The  table  aboold  be  uead  In  connotation  with  our  Financial  Supplement  "American  Street  Railway  IoveitraeutV'"  which  c*inialn«  to*  annual  operating 
reporte  to  the  ende  of  the  vnrioua  financial  veera.    Similar  atatlatic*  in  record  to  roa4*  not  reporting;  are  aoticited  br  the  -'tn-t  •  ln<*ladfn«  tavea 

♦  Defici:  a  Comparison  I*  made  with  luoo  because  in  1*11  the  earnings  were  abnormal  on  nccouut  of  the  Pan-American  Kipoaltlon.  *  All  capital  stock 
owned  br  Detroit  United  Rr 


NrW 


A  Klt<».  O. 
Norlbcro  olil. 


(41 

H 


S  > 

it 


Tr.  <'»..  I   '•.« 

I  •     •  n 

t    '     I. -lie  '«.' 

<,  ••      -  H; 

IT"  l>ec  "I 
Is  I>l! 


:r/..irtl 

:•*:.»> 

W..>»ii 
im.'.> 
hi;, m i  •t.o.mi 
no.;**.  •m-.4;?i 


•A  fit: 

41  .•)*» 
•IH.W7 
iSri.ov 


AI.HAXY.  N,  V. 

I  til  I       Trmctlnn  Co. 


HINUIIAMTOX.  N.  Y. 
ItlnKliemton  R»- 

Co.  


in..  Sept.  W 


I  hi..  SeM  iu 


Ml 


•sj.nir.  *:.5»»i 
iimu*.  ioi.tw 


l«.4W  l.'.lou 

10.43*  ».wi 

n.v«ki  up* 

M,lu>  .ll.till 


M.-MI 
•.•.••in 

i  it.:-:'. 

IMI.MU 

iiki.irA 

LM3Jt*J 


Ml.llni 


1.IM 
:il,*Ai 
.t'.lv'. 


il 


•  ;  '  : 


ILtt.ll. 
I  .'  U- 
.T.VMI 
«'.4UI 
IW.W1 
111,1*1 


*I.*M 


h\Oii 

l4.5eel 


lll.MJ 

nun 
.•m.i'tK 

I!  ■  i'. 

mi.itii 

m.  i  ir 


4IJM 


i  ..ill 
i:.m» 


HIMTON.  MAHS. 
Ronton  Kiev.  Ry. 


'1  .....  i           1  I  I  Keen),  ton  m 


IIKtMIKLYX.  S.  V. 
Hrm.klyn  K.  T.  Co. 


IICPPAL4).  X.  V. 
lotcrnellnnnl  Tr.  I  • 


t  HAKI.KSTON,  «.  C. 
Charleston  C4Meae)l  41  il 
Ry-  Una  *  HI.  «'" 


cuiOAno.  ii.i- 

Chlcago  A  Ml  In  nuke. 
Kloe.Rv.to.  ... 


arVKLANU.  o. 
K*at«.rii  <lhlu  Tract  In. 

Co   


Cleveland.    Klyrln  A 

•  \  .  .  :  ...  ..... 


•  >■•  .  •   >  r»lne*%  ill* 

5  I  ...   


<  imNOTUN,  K  5 
4'tnrlnnetl,  Nimjiurl 
A  CnYlni*lon  Ky.  Ce) 


OKTItolT.  MICH. 
Itetrolt  I  nlle.1  Ky 


t».  i        ami  Pun 

nin  shore  i  , 


.  --!•••'••«  i».»«a».«i».  -.»*.»-  xstj.mtt  imusia,  *m.sit» 

"   \l'  Hl,*"*i,uiM  i*,HSS,l|il  I  |i*i,iei|  *,srt*.K1lr  47H.IMI 


.Snu.Ml  i.77)t.IAi  4, 


MtAtt 
l*UI 


1«l 

MMM 
ftn/4-4 
SII.TW 


1  ei 

lie 

l 

M  •■ 

a  •• 

»i 

1  ■". 

1  l.-i 

■« 

•■i 

In  • 

i'. 

I'l  " 

, 

l  m 
i*i 

'  r.' 

'« 

1.1 

in  ■ 

".■ 

lo  — 

'01 

It  • 

■till 

•;i 

if 

<• 

1  Ml 

ii.i 

"> 

!„: 

'.I 

•oa 

'm 

!»*. 

Ml 

••«• 

1  in 

A  'L 

••t 

■ 

-I 

i  in. 

IlLt. 

tM 

■  - 

in 

in 

if 

10" 

Kl 

u  - 

IXC. 

'I'l 

I/- 

.. 

Sepl. 

•itf 

p 

■i  1 

'nt 

ni 

HMM  ",•««  » (49 

Uli.w  R,  Ml  Ml.aV 

SI-.'.HW  iB.Ni;  »tr.iij 

if*,r*v  ji.i,niii  -mn.iit: 


v.rv>  If^M  is  ix  i:i.4iiii 

i.i  uv  j4  . ,i  irn  i •!>».• 

i-./.  ii.  s.i,  >..'  i «_•...».•. 

■IM.laJ  fll.HTO  I  IKl.ftr^ 


II..  »l 

11.1*1! 
K.-I.I19 
laT.iia 


fi.M*  !-.l»!l 

Ml<  n.wn 

lun  t*,:i.i 

H.Uf<  Al.lavl 


i:.*.-.  I<i.l« 
!*i,«n  m.iao 


■f*.3H  Ill.lflO 

•-■?.r»i  li.nn 

.xb;>  :n.i'» 

•iw.anh  i*i.»«is 

1  lirj.rei) 

MJfM  M.nU 

U^nl  n,3oN 

iiri.nr;  i»i«i 

it\-«i  ;ij«n 

lat.trjl  •k.iim 

iii.ii:  "i*w 


if.. If  'NVtM 

,I.:.S  •44.711 

.ym.iui  •  SM.'Xti 
•.v,.t*i  •  KttjUi 


Sri,V-A    171  -tr. 


IT.SjT 

Vt.lt* 
II  I.H 

»\H». 
lltAN 

77.HOI 

:.ihi 

7 1.  IE.." 
|M  lu>' 
77,ttO> 
7l.!nV 


(I.I--VI 
1074 


r.t.u« 


7-,..iim 


U.Kffl  *.'.«IH 

S>  7»l  ll.eW 

•r^.i*.  iii^ai 

-M,l#  i*  reo 


£1 

rt>.i 
•;,t>.i 


i.tto 

IIJW 


IM71 


4  INI 


wet 
i»..t» 

!tl»41 


•ir»*!7i;-,|i.*M.ii4i:  ffat.97: 
*WMMIJaV>>  elli.eO 


71  in.iii!  men 

«.i»7  Sl,»»  11.111 

»:il»'  IW.Hlt.  1A4..«1 

*A!il7  IBV.nVi  |»1,«ll 


Ro.ia 

S19.71I 


LrSatUTB,  MIXN. 
Doluth.rtD iwilur  Tr.. 


I  ii...  Srw.  'ix: 
i  ••    «  mi 

e    *'  "111 

»  ..    ..  .(II 


415.7151  Sioil 

9tl.l«  l»,»4l 

sue. am  «u 

«*».«o>  pMjtU 


IMI73  «,«1*  I4.0M 

i«,«ii  a  iu.  iii.iBi 

|i»JrU  M.HI*  •  u- 

!•.:.■:..  n.n-v  n.avl 


CoMrAMV 


K  Lai  IN.  II. ■-. 
Klc;ln,  Aurora 
Hoot  hem  Tr 


Prrl.J 


I  IM. I  11  O. 
Toledo,  It'.wljr  Green 
&  Honthern  Truellon 


.  1   M.  <>;  . 
t  " 
III" 
til" 


A  UK, 


n 

ii 

il  tMILTON.  ti. 
The  Cincinnati. tlayloti  I  m., 
A  I. .Id..  Trae  Co   .  fj  " 

L4»U4>N,  i.n  I 

I^.o. Ion  HI.  Ry   C«   I  -*> 

I  " 

HI" 



HIUTA1KKK.  iriN. 
Milwaukee  Kl.  Rt  « 

Lt.  <:o   i  ., 

l  •• 
W- 

n' 

14- 

If 


•oi 

,'ut.e  "04: 

-  %B 

Oa- "« 

••  me 


'01 

•or 


fj 

|a 


rn.GHt 
at.ini 

Slt,H«l 
1D4.I44 


S4.140 
14^411 
IILim 
SU.IMO 

41.7* 

.'a.«4ii 


II.D41 

m.Kd 
H7.ni; 

IIC.HK 


II 

011 


•m.imi 
m.iMi 

*«J.1N% 

i7ii.a*> 


is. 
% 
Ml.** 

II, 

O.nia 

1 1 !  m 


rxc. 


M  I  N  >  K  A  I'tll.lN.  S4  I  V  N. 
Twin  City  R-T.  Co  ...  i  m   Srri.  "Oi 

I  01 

U  IW 

«  01 


MIIVTRKA  I  ,  4  AX. 

Montreal  HI.  Ry.  Co.  .  It  at.,  $ep4.  'ir» 

i*  »r 


vr.W  TURK  CITY. 
Manhattan  Ry.  Co. 


Metropolitan  Hu  Ry 


tILICAS.  X.  Y. 

iii»ti  st.  h.i  .  Ca 


I  I  I  K-.KI1  i     x.  v. 

i  . ,  k.i.iii  ijvi>hii(  , 

R.  It.  Co   


I  II  I  1   \  I  •  I  I  1  111  v   I- \. 

I'nlim  Trarth.n  C«»  


American  liallwav* 


.,  1  ' .  1  r  '  I  .  I.  Kl  Y. 
Rochester  Rf .  ... 


HYRACCSK,  X.  T. 
Hyrracnae  It.  T.  Co 


Till  COO.  O. 

li.l.  Ky.  J 


Ij«k..  Shore  r.lee  H;  Co 


M  11     II  RIO  UT  OX, 

H.  I. 

Htm  tea  lalnwIKlec.Ry. 

YOUXG8TOWX.  O. 
Y'oungatown  ■  Sharon 
Ky.  el  LL  Co  


•  'III 


air.v.1 

jue,iii-f 

I.'JSI.TSH  I 
I,'|..lj,|>-Ji 
4.44J.3I.'  I 

a.-tc-.o*.  i 


w.«i:.(Wi 

i.Hl  MM 


6.  ASA 


74.474 


114.«M 
ti.Ui 
Otl  4141 
v7  7>ltl 

its.nt7 


IAI.AII 

:  -  l  1 
l.llrl.lm 
1.091,1144 


I  i.i',  a'i  i  iu  i;c 
Tjmjm  i.m:  ~ 


i  j,4u tct  i.«»>.«iii  Kajm 


|I»C.  '01    a.nTBT.tW  l,7«.»7W 

-  'on  a,rwawi,nw.MO 

June  'rit  ti.snl.Ml  7.SS'.  <ci 
"    1)1  I4.730.7«7  «,7in.l»| 


*  " 

l<" 

n  m 

It  ■■ 


.Sci.1  !M 
"  'III 

.  June  '!>.' 
-  .|»1 


Sen.  'W 
June  '«. 


1H.KI  B.l» 
1'.  T.: 

Sr.-jOlH  »2M 


i.m 

»s.674 

l«.7S6 


.June  K  11.11"  1150 
 I  H.HI.WI 


Oct.  W 
•  HI 
"  ~0t 
~  'til 

Ji.n.  'OS 
"  111 


ft 

Til 
•at 
HI 


Sen. 


•01 
'04 


s.«i:     4.4«!>     tjO»  a.im 
ll.Kal     i.-.7«t      ».tV.  4.,r*1 
•M.«f      S0,4<W     «1.1IB  7*77 

»  4l)J,*»r  7,:  IS,W)  •4187781  I.ICN  tf 

9.k«i,iw:>dM,i'M  •irrusa*  n»i.r 


K4  190 

I  I'l  I.H 

at.VI.Cf 
l.nftin 

"II  Of 


U.1  Mi: 
Nt.4»l 
K4I.K) 
JW.llfl 


MJH 

M.'Vt 
I«.!I14 

mm 


.   ..,..'«.•  1*4.408 

"   T)l  lU.hM 

"    y»  1.IM.444 

••  mi.  i.o;a,7M 

Dec  Ml  lJMMt 

'■    X»  1.IH4.SIJ 


in.,  July  t» 
-  TJI, 

•■  -oi' 


6 


i 

0 


14  nuT 
11.414 
141, 


li.tr 
?S*t 

II.IA4 

111  Quo 

1 !».»:. 


4tl: 
.1.74» 
40.14*1 
II.V1I 

I34.0B1 
llK.lH 
1. 1 VI.  IS  I 
1.1)14.471 
LsaUM 
I.OOU.tll 


■tn.irji 

iss.ac) 

i.4»,;» 
i.m,m» 


»ll. (Br 
71»,4I» 


i.ll'.'XM 

4..nr..w: 

A.4«n.7VI 


1I1.WK 
<4» 
00.04 


r.Stl 
s.:cm 
(CISVI 


:..■:.' 
»l  IM 


1  «ll 

tt.i» 

III.S1H 


0J.cl< 
M.4IAI 
404,4a*, 
041,(1111 
7A1» 


00,1 
*.~.lf7B 
MO.TH 

ViS.17' 


4.T14.I 

S.IM.IS* 


U8I44J 

1.1*1.407 
I.HI  5.4*1 

i.-.u  tm 


¥  a 

_  I J  E 


1.474 
II  ?4) 
lrl.«l 


I.7V4 
f«.H»  I 
«t.7S0 


a7.i»; 

44.111 
■AS  75H 

aw.oti 
yei.tm 

*c;M 


IvVSSS 
147.4N, 
041.'  SI.' 
78«.I.H14 


■JaeaJMI 
i.444.u9l 


m  hi 

OK  .«!■ 
I  Wi.w: 

■V44I.VT 


t.onr  «,sut 

4,*w  s^ao 

I6.»|K 

10.7M  O.crr, 


- 


,i«1  tr.flOO  04.RW 

45.H1I  M.5.-1      44  0«t 

4S1.00I  saniiii  an,-t»i 

44B4.NV  aj4.SlH  4K..1B 


m,M.i 
**,<*<• 

101,""" 
tiLMO 

00.OM 
M.0I7 
onr.nr* 
M\kn 
•.:u,.i,:: 
010.041 

».»! 
I* 

1M.0II 


40.1W 

:ts,4<7 

£17  KV, 

K.tni  rti.-.sa 


I  m..  June  *0t      Ml.am     11, Or* 

•  -    "  -oi     oo.oQO    m  ow 


1  m..  Sept. 
0  "  June 


».nis  • 
I14JM  •OS.040 
ian.au>  •iio.ni 


r.oio 

II.WI 
IH.IMI 

TflJMl 

04,004 

0'i.mi 
Jen.4r4 

•■H..*04 
474.077 
M6.0T4 

(4.101 

17.010 
70.044 


17.01 

SI.4W 

87.440 


ln.iBrj 
n.nee. 

•17,071 
:.r.ofi 

oo.fcn 
»:.oi» 

0H1.14I 
•TO,  Mi 
4I1,10» 
400.011 


BlMl 


rV.XV, 
H.IUK 
iM.sm 

00.1140 


\<«4 
8^70 
0B.1II1 
10.04M 

■.171 
04.U57 
■H.UIt 
*l«,r4i 


1  i.OO 


Goo 


November  29,  1902  ] 


STREET  RAILWAY  JOURNAL. 


859 


SATURDAY,  NOVEnBER  29,  1902. 

PUBLISHED  WEEKLY  HV 

THE  STREET  RAILWAY  PUBLISHING  COMPANY 
Main  Orrict: 

NEW  YORK,  Engineering  Building,  114  Liberty  Stre«t. 
luaci  0»»tci»: 

CaiCAOO   Monadnock  Block 

PaiuoiLrau   K>  Cneatnut  Street 

Cunuto   Cuyahoga  Building 

Loioob  Haitinga  Houk,  Norfolk  Street.  Strand 

Corrctpondenta  in  other  Principal  Cities  of  the  World. 
Long  Distance  Telephone.  "New  York,  4044  Cortlandt." 
Cable  Address.  "Slryjourn.  New  Yorlc/'-Licbcr's  Code  1 

TERMS  OF  SUBSCRIPTION. 

In  the  United  St.te.  and  Cud.  

Single  copiea,  tiM  nut  of  each  month.  S  cent*;  other  issuet,  5  cent.. 

In  all  Foreign  Counlriet.  per  annum  j  ,j, 

Subscriptions  payable  always  in  advance,  by  check  I  preferred),  money 
order  or  poatal  note,  10  order  ol  C.  E.  rVgtnuMT,  Treasurer. 

I  aa  aeeond  cla«»  matter  at  the  New  Y.'rk  Pott  OfBce. 
Copyright.  1S*C.  The  Street  Ka,!wa»  PuMi.h.ng  t  o. 


of  this  Issue 

Race  War  in  New  Orleans  Averted   851) 

Sand  and  Sand  Car*   859 

Overdoing  a  Good  Thing   600 

The  Construction  of  Electric  Interurban  Cars   861 

Labor  Clause  and  Pennsylvania  Tunnel  Franchise   861 

An  Important  Freight  Handling  Road   862 

Trackless  Trolley  Car  ior  Freight   866 

Pay  Department  of  the  Metropolitan  Company's  Construc- 
tion Department   867 

Multiple  Unit.  Voltage-Speed  Control  for  Trunk  Line  Ser- 

vic   868 

Efficient  Discipline   860 

Establishing  and  Enforcing  Discipline   870 

Organization  and  Discipline   871 

Northwest  Railway  Club   872 

British  Electric  Railway  Practice   873 

FJrctrically-Opcratcd  Coal  Hoist  Having  Variable  Speed 

Control    874 

Steam  Pipe  Covering  and  Its  Relation  to  Station  Economy.  875 

Manhattan  Leased  by  Subway  Company   K77 

Equipment  and  Organization  for  Properly  Handling  Snow- 
storms   878 

Jim  Crow  Law  Unconstitutional   880 

Forty-sixth  Meeting  of  the  American  Society  of  Mechanical 

Engineers    880 

Storage  Battery   881 

Pennsylvania  Tunnel  Permit  Granted  by  New  York  Rail- 
road Commissioners   881 

Annual  Meeting  of  the  New  York  Railroad  Club   881 

The  Twenty-second  Annual  Convention  of  Ihe  Sherwin 

Williams  Company   882 

Discussion  of  the  Aurora,  Elgin  &  Chicago  Railway   882 

Turbo  Generators  for  Massachusetts  Railway  Plants   882 

Annual  Meeting  of  the  Westinghouse  District  Managers   882 

More  Increase  in  Wages  for  Street  Railway  Men   882 

New  Equipment  for  Nashville   882 

Change  of  Control  in  Railways  Company  General   882 

Street  Railway  Patents   883 

Personal  Mention   883 

Financial  Intelligence   884 


Race  Wir  Id  New  Orleans  Averted 

The  action  of  the  Criminal  Court  in  New  Orleans  last  week  in 
dismissing  the  complaint  against  the  management  of  the  local  street 
railway  for  violation  of  the  "Jim  Crow"  law  in  that  city  is  not 
at  all  surprising,  but  it  seems  not  to  have  been  anticipated  by  the 
patrons  of  the  company  or  the  prosecuting  attorney.  The  court  ac- 
cepted the  view  of  the  company's  legal  representative  that  the  law 
was  unconstitutional  because  it  delegated  to  street  car  conductors 
judicial  powers  which  can  only  be  exercised  legally  by  the  regularly 
constituted  tribunals  of  the  State.  It  was  held  that  the  question 
of  determining  the  race  of  a  passenger  was  not  within  the  province 
of  the  conductor  Moreover,  the  law  was  defective  in  not  fixing 
the  maximum  and  minimum  penalties  to  be  inflicted  for  its  viola- 
It  is  expected,  however,  that  the  case  will  be  carried  to  the 
:  Court  of  the  State  for  a  ruling. 
The  Louisiana  statute  was  particularly  offensive  to  a  large  class  of 
intelligent  and  respectable  citizens  who  resented  the  imputation 
that  they  were  negroes,  but  could  not  sustain  the  claim  that  they 
belonged  to  the  "pure  white"  race,  and  it  was  likewise  opposed  by 
the  negroes  when  any  attempt  was  made  to  restrict  them  in  their 
movements.  Likewise,  white  men  who  were  huddled  together  in 
a  contracted  space  while  there  wa>  plenty  of  room  in  the  part  of 
the  car  assigned  the  negroes,  resented  the  inconvenience  which 
they  were  forced  to  suffer.  Consequently  there  was  much  clash- 
ing, and  feeling  ran  so  high  that  bloodshed  was  feared  at  times. 

a  race  war  was  threatened.  Happily  the  danger  is  now 
averted  The  removal  of  the  law  irom  the  statute  books  will  re- 
lieve the  situation,  and  will  be  welcomed  by  the  street  railway 
companies  throughout  the  State,  as  well  as  by  passengers, 
and  black,  who  have  been  inconvenienced  through  its  1 


Ssad  sod  Said  Cars 

A  clean  rail  is  important  to  efficiency,  economy  and  safety  in 
operation,  and  railway  companies  spend  considerable  sums  of 
money  every  year  for  cleaning  and  sanding  of  track.  Operation 
on  slippery  rail  is  not  only  uncomfortable  to  the  passengers,  but  it 
is  conducive  to  increased  wear  and  tear  oi  machinery,  increased 
power  ot  consumption,  and  is  a  breeder  of  accidents  of  the  worst 
kind.  The  season  of  bad  slippery  rail,  on  every  road  with  heavy 
traffic,  is  reflected  in  the  statement  of  accidents  and  the  resultant 
damage  claims.  Strenuous  efforts  are  usually  made  at  such  times 
to  keep  the  rail  in  good  condition,  but  it  is  surprising  how  poorly 
equipped  many  roads  are  for  doing  this  necessary  work  promptly, 
economically  and  effectually. 

A  slippery  rail  seldom  gives  any  warning  to  the  motorman.  After 
a  few  moments  of  heavy  iog  or  light,  drizzling  rain  a  good,  dry 
rail  may  become  as  slippery  as  ice  over  an  entire  railway  system. 
That  necessary  evil,  the  sprinkling  cart,  or  a  deposit  of  dew  or 
frost,  or  a  few  golden  autumn  leaves,  rightly  placed,  will  Lring 
about  the  same  condition.  Grasshoppers,  potato  bugs  and  other 
insects,  having  arrived  at  the  season  when  life  has  no  further 
charms  for  them,  make  a  most  excellent  lubrication  [or  the  rail 
where  none  is  needed.  For  such  conditions  sand  is  the  almost 
universal  antidote.  When  of  the  right  c.ualily,  properly  dried  and 
screened,  and  when  deposited  on  the  rail  in  the  proper  quantity  it 
does  its  work  well. 

The  first  problem  is  to  obtain  sand  of  the  proper  quality,  to 
screen  and  dry  it,  and  to  handle  it  between  the  source  of  supply 
and  the  final  placing  on  the  rail  as  economically  as  possible. 
The  next  problem  is  to  get  it  on  the  rail  as  quickly  as  possible 
when  needed,  and  to  deposit  only  the  requisite  amount,  and  to 
place  it  on  the  top  and  not  in  the  flangeway  of  the  rail  or  on  the 
paving  stones  or  the  asphalt.  Too  much  sand  is  almost  as  ob- 
jectionable as  no  sand  at  alt. 

The  methods  of  handling  the  sand  on  many  roads  between  the 
source  of  supply  and  the  final  disposition  arc  surprisingly  crude 
and  wasteful  It  may  be  that  this  is  one  of  the  proverbial  small 
items  which,  in  the  press  of  seemingly  more  important  matters,  is 
escaping  the  attention  of  railway  managers.    A  certain  large 
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urban  and  suburban  system  witb  which  the  writer  is  familiar 
works  its  own  Bind  pit,  and  secures  sand  therefrom  of  a  fair 
quality  to  supply  its  whole  system.  A  foreman  with  a  gang  of  six 
or  eight  men  is  almost  constantly  orcupird  at  the  pit  in  uncover- 
iiik.  screening  and  handling  the  sand  and  loading  it  on  llat  cars 
ior  delivery  al  Ihe  different  depots  and  tcrnrnals.  A  regularly 
organized  gang  of  flat-car  men  is  kept  busy  delivering  the  sand. 
On  arrival  at  the  depot  or  terminal  il  is  handled  with  shovels  and 
thrown  into  the  receiving  bin.  It  is  then  shoveled  into  the  drier, 
and  when  dry  is  again  put  through  a  finer  screen  to  remove  the 
small  gravel,  and  in  linn  shoveled  into  the  dry  or  storage  bin. 
Krom  there  it  is  shoveltd  by  hand  into  the  sand  cars,  or  placed  in 
the  sand  boxes  on  the  regular  cars.  The  cars,  as  I  rule,  have  no 
oscillating  hopper,  and  il  is  ncccsary  to  send  along  one  or  two 
men  with  show  Is  to  ieed  the  sand  l<>  the  spouts  on  either  side, 
ft  will  br  seen  that  between  the  source  of  supply  and  the  final 
disposition  ihis  sand  is  handled  lv  hand  six  or  seven  times.  A 
considerable  portion  of  the  labor  is  done  Ly  conductors  and 
motorinen.  who  are  paid  at  the  rate  oi  jn  cent*  lo  ->3  cents  pc» 
hour,  which  is  rather  high  pay  for  common  unskilled  labor. 

An  examination  of  the  sand  cars  in  operation  on  this  com- 
pany's lines  showed  that  the  spouts  or  chutes  were  delivering  as 
much  or  more  sand  on  the  pavement  and  in  the  flange  w  ay  than  on 
the  rail  itself.  The  plan  of  shoveling  the  sand  into  the  chutes  re- 
sulted in  a  very  uneven  distribution,  some  places  being  left 
practically  bare  while  in  spots  the  sand  was  dropped  by  the  hand- 
ful. The  conclusion  was  unavoidable  (hat  not  more  than*  J$  per 
cent  of  the  sand  which  came  irom  the  pit  and  was  handled  al  so 
much  expense  was  being  used  effectively  on  tin  tail. 

Sand,  like  coal  and  other  similar  materials,  may  be  handled  with 
some  regard  to  economy  with  hopper  or  drop-bottom  gondola 
cars,  bucket  and  chain  conveyors,  elevated  bins  and  chutes  to 
deposit  it  in  the  sand  car.  and  thereby  minimize  the  cost  of  labor 
With  properly  designed  sand  drier s  and  storage  bins  the  loading 
of  the  sand  car  is  done  quickly,  and  much  valuable  lime  is  saved  in 
getting  the  sand  on  the  rail  whi  n  needed.  The  design  and  con- 
struction of  the  sand  car  is  of  quite  as  much  importance  as  the 
other  details  of  handling  the  sand,  and  the  fact  that  some  few 
roads  in  recent  years  have  been  experimenting  to  improve  their 
sand  ears  indicates  that  inteiest  in  the  mailer  is  awakening. 

Overdolar  a  Good  Thiaj- 

Man  is  an  imitative  creature,  and  nowhere  does  this  atavistic 
Character  show  itatU  more  strongly  than  in  copying  a  frequently 
successful  policy  irrespective  of  ihe  titties,,  of  things.  In  modern 
engineering  no  line  of  advance  has  been  marked  by  more  conspicu- 
ous successes  than  (be  electrical  transmission  of  power.  It  is 
already  no  mean  factor  in  the  distribution  of  industry  and  we 
may  safely  say  that  its  past  achievements  will  he  altogether  ovcr- 
shadowed  by  lis  ln.porianci'  in  the  future.  Yet  the  very  brilliancy 
of  the  results  attained  has  served  to  dazzle  the  perception  of  a 
good  many  intelligent  people  who  ought  to  know  better.  And 
while  electrical  |.ower  transmissions  have  in  the  vast  majority  of 
cases  ltd  to  sound  economic  results,  we  are  brand  to  say  that 
numerous  cases  have  CUMK  to  our  notice  in  which  it  has  been  un- 
wisely u.-c-d  and  leads  to  a  steady  financial  loss.  Moreover,  wc  sic 
sorry  to  say  that  eieclric  railroads  have  been  minilx'red  among  ihe 
unwisc  enthusiasts  whose  judgments  have  been  warped  by  the  in- 
fluence of  current  fashion.  In  short,  wc  are  strongly  of  the  opin- 
ion that  eieclric  roads  have,  in  not  a  lew  instances,  overdone  flic 
power  transmission  business  and  involved  themselves  in  a  situation 
which  mrans  permanent  increase  in  motive  power  expenses.  A* 
a  mi  rc  matter  of  engineering  it  would  he  entirely  possible  to  oper- 
ate, let  us  say.  all  the  street  railways  in  Iowa  from  a  single  central 
power  station,  with  sub-stations  scattered  over  the  Stale,  but  the 
economic  side  of  the  proposition  is  a  totally  different  matter. 
Unless  transmitted  power  is  cheaper  than  power  locally  generated 
there  is  seldom  good  reason  for  the  transmission. 

Now,  in  railway  working  there  is  a  peculiar  temptation  to  over- 
indulgence in  power  transmission.    It  may  be  quite  demonstrable 


that  the  cost  of  fuel  is  so  nearly  uniform  over  the  region  covered 
by  the  system  as  to  preclude  a  direct  saving  by  transmission,  but 
there  still  remains  the  uncertain  and  almost  indeterminable  saving 
due  to  improvement  in  the  load  factors.  In  point  of  fact  the  prac- 
tical data  on  this  saving  arc  very  meagre,  but  the  saving  undoubt- 
edly exists,  and  is  sometimes  of  considerable  importance.  Yet  upon 
this  dubious  factor  really  hinges  the  saving  in  power  transmission 
in.  perhaps,  the  majority  of  cases.  If  wc  consider  the  conditions  in 
a  large  electric  railway  network,  putting  aside  the  utilization  of 
hydraulic  power,  it  is  well  within  the  truth  to  say  that  in  the  ma- 
jority of  eases  the  cost  of  fuel  is  nearly  enough  uniform  over  the 
district  to  make  any  direct  saving  by  electrical  transmission  wholly 
illusory.  There  are,  however,  two  indirect  sources  of  economy,  con- 
sidcrable  enough  to  !><•  important.  First,  the  substitution  of  a 
single  generating  station  for  scattered  stations  enables  power 
to  be  more  cheaply  generated,  irrespective  of  the  comb 
lions  of  load.  .Second,  the  conditions  of  load  may  greatly  improve 
at  the  same  tune.  Of  the  two,  the  first  is  the  easier  to  evaluate, 
since  the  question  resolves  itself  into  the  efficiency  of  the  apparatus 
effect  of  increased  attendance  which  can  lie  readily  computed.  The 
effect  of  increased  an  nil. nice  which  can  be  readily  computed.  Tile 
Change  in  load  factor,  however,  is  very  difficult  lo  predict  in  ad- 
vance, and  it  is.  besides,  a  quantity  which  remains  far  from  con- 
stant as  time  goes  on,  so  that  it  is  extremely  hard  to  estimate  the 
advantage  to  be  gained  from  it. 

In  examining  a  network  of  electric  roads  with  respect  to  the 
economical  distribution  of  jMiwer,  the  fundamental  fact  to  rcmcm- 
l>er  is  that  all  power  transmuted  and  delivered  to  the  lines  via  sub- 
stations, with  rotaries.  is  subject  not  only  to  losses  in  transmission 
but  to  additional  charges  due  to  the  fixed  charges,  upkeep  and 
attendance  on  the  transmission  system  and  sub-stations.  In  other 
words  each  kilowatt-hour  delivered  lo  the  working  conductors  via 
a  transmission  system  costs  considerably  more  than  it  did  at  the 
central  generating  stalion.  The  exact  increase  in  price  depends  on 
many  factors,  but  it  is  always  considerable,  probably  30  per  cent 

10  50  p«r  cent,  even  under  rather  favorable  circumstances.  75  per 
cent  lo  too  per  cent  in  less  fortunate  situations.  And  the  cost  of 
power  at  the  central  station  cannot  be  computed  in  the  ordinary 
way  in  making  such  a  comparison — it  must  include  full  allowance 
for  fixed  charges,  depreciation  and  replacements  These  usually 
amount  10  35  per  cent  or  40  per  cent  of  the  total  cost  of  power, 
so  that  if  one  hears  that  a  certain  road  put  energy  on  the  bus- 

irs  at  threi  qv-artcr*  of  ■  cent  per  kilowatt-hour,  it  is  perfect  I) 
safe  to  say-  that  the  items  usually  omitted  would  bring  the  real 
tigure  to  one  cent  of  one  cent  and  a  quarter.  And  save  in  the 
largest  stations  figures  like  these  are  very  seldom  reached.  The 
upsliot  of  the  mailer  is  that  in  power  transmission  for  railroads 

11  is  hard  to  show  a  saving  unless  there  happens  lo  l>c  a  very  favor- 
able situation  for  a  central  power  station,  conjoined  with  the  cer- 
tainty of  a  reasonably  good  load  factor.  We  could  mention  several 
conspicuous  instances  in  which  there  is  the  best  of  reasons  to  b% 
Uevc  that  the  adoption  of  power  transmission  involves  a  positive 
and  permanent  loss  in  the  motive  power  department. 

And  in  case  of  demonstrable  equality  of  cost  between  transmitted 
power  and  that  obtained  from  distributed  generating  stations,  the 
advantage  Ins  wholly  with  the  latter  on  the  score  of  reliability. 
A  well-planned  modern  transmission  system  is  wonderfully  reliable, 
but  in  transmission  for  railway  purposes  the  consequences  of  a 
breakdown,  even  of  an  hour  or  two,  are  so  serious  in  lo*s  of  revenue 
and  demoralization  of  service  that  it  is  hard  to  go  |im>  far  in 
recommending  caution.  In  case  of  a  transmission  from  water- 
power,  where  the  saving  in  cosl  is  large,  the  pre>pcr  upkeep  and 
guarding  of  the  lines  can  he  most  liberally  provided  for,  and  in 
very  large  urban  distributions  to  sub-stations  the  maintenance  of 
the  lines  sinks  to  relatively  small  importance.  Hut  on  large  and 
scattered  systems  fed  from  a  single  steam-driven  station,  the  care 
of  the  lines  not  in  the  way  of  ordinary  maintenance,  but  for  proper 
insurance  against  interruptions  of  serv  ice,  is  a  rather  serious  matter 
and  urn'  lo  which  altogether  inadequate  attention  has  generally  been 
given.    We  do  not  desire  lo  croak  or  to  contravene  the  march 
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of  progress,  but  wc  feel  strongly  that  electric  railway  men  are 
cenerally  l<><>  incautious  in  taking  up  tlie  transmission  of  power 
over  large  arras.  That  it  lias  lirrn  accompli-hcd  with  excelltiit  re- 
sults in  many  cases  is  undeniable,  but  this  is  very  far  from  asserting 
its  universal  applicability.  The  argument  from  analogy  is  peculiarly 
unsafe  in  the  premises,  since  the  questions  involved  arc  delicate 
mictions  of  degree  and  not  merely  of  kind.  No  such  enterprise 
should  Ik'  undertaken  without  careful  investigation  and  the  best  of 
advice.  In  the  recent  growth  of  electric  railroads  wc  are  con- 
stantly facing  new  problems  in  power  distribution,  and  to  solve 
them  in  the  best  way  requires  the  greatest  astuteness  and  fine'se. 
Generalization*,  in  such  matters  are  peculiarly  unsafe 

The  Construe  1  i»n  ol  Eleclrlc  Interurban  Cars 

A  few  years  ago  there  was  probably  much  more  diversity  of 
opinion  as  to  the  general  features  which  should  be  incorporated  in 
a  car  for  interurban  service  than  there  is  at  the  present  lime.  It 
is  not  long  since  single  truck  cars  were  being  built  for  interurban 
service.  Many  such  are  still  in  operatii  n  It  soon  became  evident, 
however,  that  if  high  speed  was  to  be  maintained,  the  single  truck 
car  must  \tr  abandoned  for  interurban  si  rs  ice.  Giving  a  last  elec- 
tric interurban  service  With  a  single-truck  car  is  ah<>iu  the  equiva- 
lent of  attempting  to  haul  last  limited  passenger  trains  on  a  steam 
load  with  switch  engines,  liven  with  track  conditions  very  per- 
fect, danger  of  derailment  at  high  »|>ecds  is  considerable,  and  as 
tlie  track  is  often  far  from  perfect  oil  interurban  lines,  the  case  is 
made  still  worse  against  the  single  truck  car.  The  maximum  trac- 
tion type  of  truck  ha*  likewise  Ken  abandoned  for  fast  interurban 
service,  because  of  the  small  amount  of  weight  on  the  pony  wheels 
of  the  truck,  and  the  liability  to  derailment  As  far  as  trucks 
are  concerned  the  consensus  of  opinion  among  master  mechanics 
who  have  had  experience  in  the  operation  of  interurban  lines 
is,  undoubtedly,  farorablc  to  a  truck  either  along  master  car 
builder*'  lines,  as  adopted  by  steam  roads,  or  a  truck  on  the  same 
gineral  principles,  modified  or  simplified.  Hy  the  MUM  general 
principles  is  meant  the  use  of  a  swing  In.lstcr  and  two  sets  of 
springs,  one  between  the  bolster  and  truck  frame,  and  another 
set  between  the  wheels  and  truck  frame. 

In  the  matter  of  wheel  treads,  much  discussion  has-  taken  place 
in  these  columns  in  the  past  two  years  Unfortunately  the  wheel 
tread  from  which  it  would  be  desirable  to  adopt  is  very  often  pro- 
hibited by  the  shallow  llangeways  m  the  city  track  over  which 
interurban  cars  must  pas,.  Probably  the  average  of  the  present 
practice  as  to  the  interurban  wheel  treads  is  the  standard  M.  C.  B. 
form,  modified  by  having  the  width  of  tread  ami  depth  of  flange 
reduced. 

What  promises  to  lie  the  standard  interurban  car  body  of  the 
future,  is  one  having  a  motornian's  cab  at  one  end  of  the  ear  only, 
and  not  open  to  passengers :  the  haggagc  compartment  immediately 
behind  the  motorman'*  cab  provided  with  seats  for  smokers;  be- 
hind which  is  the  main  part  of  the  ear.  with  leather,  plush  or  rattan 
cross  seats,  seating  from  40  to  50  passengers  Where  baggage  and 
express  is  not  carried  the  front  compaitiueut  is  made  simply 
a  smoking  compartment  instead  of  combination  baggage  ami 
smoking.  Chic  plan  which  seems  to  accommodate  itself  very  well 
to  the  needs  of  the  combination  baggage  and  smoking  compart- 
ment is  to  place  stools  around  the  sides  of  the  car,  which  can  he 
pulled  down  for  use.  and  which  are  counterbalanced  »o  a*  to  fold 
up  automatically  to  the  side  of  the  car  as  semn  as  a  person  leaves 
a  stool.  Some  roads  provide  smoking  compartments  separate  from 
»  baggage  room,  but  on  the  whole  the  two  seem  to  work  in  very  well 
together,  and  give  a  greater  flexibility  than  if  there  is  a  partition 
between.  There  are  still,  of  course,  many  roads  which  run  their 
interurban  cars  either  way,  and  have  controllers  at  both  ends  of 
the  car  The  tendency  is,  undoubtedly,  toward  having  all  the  con- 
trolling and  heating  apparatus  in  the  compartment  with  the  motor- 
man,  where  it  cannot  be  disturbed  by  the  traveling  public. 

In  this  connection  it  should  be  Doted  that  the  motorman'j  cab 
of  an  intcrurlan  car  is  the  most  difficult  place  to  keep  warm  that 
there  is  on  the  car,  and  next  in  difficulty  of  heating  comes  the 


baggage  and  smoking  compartment  immediately  behind  the  motor- 
man's  cab.  These  compartments  being  at  the  front  end  of  the  car 
get  the  full  benefit  of  whatever  high  wind  might  be  blowing,  and 
unless  nic»rc  than  usual  precaut:oiis  arc  taken  to  heat  the  front  of 
the  car,  it  will  be  too  cold  for  the  motorman  and  very  amcomfoft' 
able  for  smokers.  Hot-water  heating  has  hem  generally  adopted 
in  sonic  of  the  Western  States  as  the  proper  thing  for  long  inter- 
urban cars,  and  where  heaters  of  this  kind  arc  used,  the  most 
natural  thing  to  do.  in  view  of  these  conditions  just  spoken  of.  and 
the  one  which  is  bung  done  by  lhosC  experienced  in  these  mailers. 
i»  to  locate  the  hot-water  heater  in  the  mntorman's  cab.  It  takes 
up  less  valuable  room  there  than  anywhere  el-e  in  the  car.  can  be 
attended  to  by  the  motorman.  docs  away  with  the  dust  and  dirt 
Incident  to  a  fire  in  the  passenger  compartment  of  a  car.  and  puts 
the  greatest  heat  at  the  point  where  it  is  most  needed,  viz  :  at  the 
front  end  of  the  car.  With  this  arranicmcnt  the  water  circulating 
in  the  hot-water  pipes  is  the  coldi  st  at  the  rear  of  the  car.  and 
the  result  is  that  the  beat  distribution  throughout  the  car  is 
fairly  uniform,  since  there  is  a  tendency  for  the  air  which  in- 
evitably enters  the  car  at  the  front  end  when  running  at  a  high 
speed  to  leave  around  the  doors  and  w  indow  s  at  the  rear  end. 

As  to  the  size  and  weight  of  interurban  cars,  practice  is  still 
far  from  settled.  The  constant  tendency  is  towards  an  increase 
of  weight  as  thcmaxitnniniolie  made  is  increased  from  year  to  year. 
Car  bodies  and  trucks  have  to  lie  made  str«  tiger  for  the  higher 
■peed,  and  high  speeds  also  call  for  heavier  motor  equipment. 
Weights  of  double-truck  interurban  cars  at  present  run  all  the 
way  from  30,000  to  (Vivono  lbs.  Some  of  the  slower  speed  inter- 
urbans  base  probably  purchased  equipment  which  is  much  heavier 
than  is  necessary,  while  for  those  making  the  higher  speeds  the 
heavier  equipments  are  none  too  strong.  The  gap  between  city 
and  interurban  ears  is  a  wicle  one.  An  interurban  ear  for  high 
speed,  like  a  steam  railroad  car,  is  made  not  only  to  withstand  the 
wear  and  tear  of  high-speed  service,  but  with  a  view  of  the  con- 
sequences of  derailment  The  street  car  is  made  to  carry  its  ordi- 
nary load  with  the  minimum  weight  possible  An  interurban  car 
is  made  to  survive  wrecks,  and  were  it  not  for  this  fact  could  be 
made  much  lighter. 

Labor  Clause  and  Pennsylvania  Tunnel  Franchise 

The  action  of  the  Pennsylvania  Railroad  Company  in  voluntarily 
raising  the  wages  of  its  employees  east  of  Pittsburgh  should  dis- 
arm opposition  to  the  proposed  tunnel  franchise,  because  of  the 
refusal  of  the  company  lo  bind  itself  to  certain  conditions  pro- 
posed by  labor  organizations,  which  it  is  conceded  by  those 
urging  their  adoption  cann.it  be  enforced  under  the  law.  The 
announcement  of  the  action  taken  by  the  Pennsylvania  Company 
came  in  the  nature  of  a  surprise,  but  it  was  in  accordance  with  the 
policy  of  the  management,  and  it  swept  away  every  argument 
against  the  tunnel  project,  based  on  the  assumed  hostility  of  the 
company  to  the  interests  of  its  employees  and  to  the  rights  of 
labor  to  organize.  Instead  of  antagonizing  lahor  and  exacting 
the  maximum  of  service  for  the  minimum  of  wages  the  company 
has  recognized  the  fact  that  the  cost  of  living  had  advanced,  and 
has  voluntarily  increased  the  wages  of  its  employees  sufficiently 
to  meet  the  new  conditions.  This  increase  will  be  uniformly  10 
per  cent,  and  will  apply  to  all  employees  receiving  less  than  $joo 
per  month.  It  will  affect  106.000  men.  or  about  80  per  cent  of  the 
company's  force,  and  wil,  add  upwards  of  $<.ooo.ooo  to  the  annual 
pay  roll.  This  of  itself  should  be  sufficient  guarantee  that  the  in- 
terests of  labor  would  be  recognized  and  respected  by  the  com- 
pany, and  that  the  distrust  which  the  politicians  and  their  willing 
tools  in  the  labor  organizations  assume  to  feel  is  wholly  unwar- 
ranted. It  would  seem  to  an  unprejudiced  observer  that  the  action 
of  the  Pennsylvania  Company  places  the  oppoients  of  the  tunnel 
franchise  in  a  most  ridiculous  position,  and  shows  how  reckless 
they  are  of  the  true  interests  of  the  city.  Their  rule  or  ruin  policy 
has  gnatly  delayed  the  work  on  the  tunnel,  and  has  really 
ieopardid  the  entire  project,  without  securing  any  material  benefit 
for  the  city  or  labor. 
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An  Important  Freight  Handling  Road 

One  of  (he  most  important  subjects  under  the  consideration  of 
the  management  of  inlcrurban  roads  is  that  of  adopting  steam 
methods  in  handling  freight.  Many  of  the  electric  roads  through- 
out the  country  have  entered  into  the  business  of  carrying  package 
freight,  but  only  one  or  two  of  them  have  gone  so  far  as  to  pur- 
chase their  own  standard  freight  equipment  and  place  a  freight 
solicitor  in  the  field,  yet  this  feature  of  electric  railroading  is  one 
which  promises  within  the  next  few  years  to  develop  as  rapidly  as 
has  the  intcrurban  passenger  business  during  the  last  decade.  In 
spite  of  the  fart  that  it  is  questionable  whether  all  electric  railroads 
will  be  permitted  to  use  standard  freight  equipment  through  the 
towns  on  their  lines,  this  question  will  have  to  be  solved  by  each 
individual  line  for  itself,  hut  it  appears  from  the  experiences  of  the 
few  lines  which  have  attempted  this  practice,  that  the  smaller 
towns  will  make  Jew  objections  to  the  operation  of  freight  cars 
through  the  streets  providing  this  service  is  confined  to  hours 
when  the  streets  are  not  crowded. 

The  Toledo  &  Western  Railway,  operating  68  miles  of  road, 
running  into  Toledo,  is  unquestionably  one  of  the  foremost  roads 


West.  Years  ago  the  district  comprised  the  Black  and  Cotton- 
wood swamps,  a  country  almost  impassable  and  practically  use- 
less. When  the  Lake  Shore,  the  pioneer  of  the  Western  roads, 
pushed  out  towards  Chicago,  it  avoided  this  district  by  taking  a 
northern  route  through  lower  Michigan.  Later,  when  the  "Air 
Line"  was  built,  it  was  inclined  southward  through  Delta,  Bryan 
and  other  towns.  In  the  meantime  drainage  transformed  these 
swamps  into  one  of  the  most  productive  sections  in  the  Middle 
West.  Numerous  towns  sprang  up,  and  for  a  time  thrived,  but  the 
poor  transportation  facilities  eventually  brought  matters  to  a 
standstill.  During  the  last  few  years,  it  is  claimed,  the  population 
of  the  district  has  actually  fallen  off,  the  farmers  moving  away  dis- 
gusted with  the  handicap  of  being  forced  to  team  from  12  miles  to 
15  miles,  north  or  south,  to  a  railroad.  Naturally  the  electric  line 
promoters  met  with  a  good  reception  when  they  promised  a 
road  which  would  offer  every  convenience  of  a  steam  road  and 
lower  rates. 

With  a  view  to  serving  this  section  to  the  full  extent  the  Toledo 
&  Western  has  been  equipped  to  take  care  of  every  class  of  trade 
that  a  steam  road  could  handle.  The  rolling  stock  includes  stand- 
ard steam  freight  cars,  stock  cars,  flat  cars,  gondola  coal  cars  in 
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in  the  country  in  respect  to  freight  handling.  In  the  October 
souvenir  issue  of  the  Sikeft  Railway  Jourhal  this  year,  brief 
reference  was  made  to  this  road,  and  its  terminal  freight  station  at 
West  Toledo  by  Albion  K  Lang,  and  some  of  its  freight  trains 
were  illustrated  Aihlitiou.il  ilatl  on  the  extent  of  this  work  and 
the  methods  employed  follows: 

At  Sylvania.  8  miles  from  Toledo,  the  road  branches  into  two 
divisions,  one  running  northwest  to  Adrian,  Mich  ,  and  the  other 
almost  due  west  closely  following  the  Michigan  State  line  to 
Fayette,  l'lans  are  being  made  to  extend  the  northern  division  to 
Jackson  and  the  western  division  to  the  Indiana  State  line,  and 
possibly  beyond,  to  connect  with  other  roads  I  nil. Imp  or  in  opera- 
tion in  Northern  Indiana.  When  completed  these  lines  will  form 
a  through  route  to  Chicago. 

The  two  divisions  of  the  Toledo  ile  Wrstetn  differ  considciably 
in  the  character  of  the  trade  upon  which  they  depend.  The 
northern  division  to  Adrian  rlnscly  parallels  the  "old  road"  of  the 
Lake  Shore  &  Michigan  Southern  Railway,  touching  several 
towns  whose  transportation  facilities  have  long  hern  developed, 
thereby  bringing  the  electric  line  into  direct  competition  with  one 
of  the  stiongest  siejun  lines  in  the  country. 

On  the  other  hand,  the  western  division  traverse*  a  territory 
which,  heretofore,  has  been  absolutely  isolated  from  transporta- 
tion iscilitits.  and  which  for  many  years  has  been  actually  begging 
for  the  facilities  now  afforded  This  district  has  a  peculiar  his- 
tory,   offering    few    parallels    in    the    well  populated  Middle 


addition  to  the  ordinary  package  express  cars  used  by  other 
electric  roads.  During  the  last  season  they  have  utilized  two 
combination  coaches,  three  express  cars,  twelve  box  cars,  eight 
hopper-bottom  gondolas,  and  twenty  flat  cars,  of  60,000  lbs.  each, 
and  three  50.000-lb.  stock  cars,  which  are  constantly  in  freight 
service.  Additional  equipment  is  now  being  procured  for  this 
department. 

Grain  elevators  are  being  built  in  several  towns,  and  at  each 
station  there  is  a  stock  pen  for  cattle  and  horses.  At  all  towns 
there  arc  well-equipped  stations  with  ample  sidings,  where  freight 
cars  may  be  loaded.  Freight  of  all  kinds  is  handled  on  the  same 
basis  as  on  steam  roads,  and  there  are  regular  scheduled  freight 
trains  operating  over  both  divisions  of  the  road.  Of  course  these 
trains  are  not  permitted  to  enter  Toledo,  but  at  West  Toledo, 
about  4  miles  from  the  center  of  the  city,  there  is  maintained  a 
terminal  freight  station,  consisting  of  a  warehouse  and  tracks, 
capable  of  holding  about  fifty  standard  steam  cars. 

There  are  six  sub-stations,  located  at  Morenci.  Lyons,  Meta- 
mora,  Adrian.  Blissncld  and  West  Toledo,  which  are  utilized  in 
promoting  and  handling  the  freight  and  express  business.  These 
buildings  are  all  of  similar  design,  and  the  accompanying  cut, 
showing  the  station  at  Ulissford.  may  be  accepted  as  a  typical 
view  of  the  class  of  structures  which  have  been  erected  for  this 
purpose.  They  are  located  in  the  villages,  making  them  con- 
venient for  passenger  and  freight  requirements,  and  are  of  un- 
usually attractive  design.  They  are  two  stories  high,  and  are  built 
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of  paving  brick  with  (tone  trimmings,  and  cost  about  S.1.500  each. 
The  ground  floor  is  occupied  by  the  ticket  office,  waiting-room 
and  baggage  room,  with  the  electrical  equipment  in  the  rear,  and 
the  upper  floor  is  fitted  up  for  living  apartments  for  the  attendant 
and  his  family.  As  rent  and  light  are  furnished  free  to  the  at- 
tendant, a  very  superior  class  of  help  is  thus  secured  at  reason- 
able wages.  The  attendant  has  entire  charge  of  the  station,  taking 
care  of  the  electric  equipment  as  well  as  handling  baggage  and 
freight,  selling  tickets  and  performing  the  other  general  duties 
of  station  agent  in  small  towns.  He  is  also  supposed  to  keep  the 
passenger  and  freight  solicitor  informed  as  to  opportunities  for 


being  offered  to  manufacturers  at  attractive  figures  to  induce 
them  to  locate  along  the  line.  During  the  summer  the  car-load 
business  has  averaged  over  twenty  cars  per  day,  and  this  promises 
to  increase  each  summer  as  the  farmers  learn  to  appreciate  this 
method  of  shipping  their  produce. 

The  class  of  business  just  mentioned  is  entirely  distinct  from  the 
package  freight  business,  which  is  handled  as  on  numerous  other 
roads,  the  package  freight  cars  operating  to  the  center  of  Toledo 
and  delivering  their  goods  at  the  union  freight  station,  which 
was  fully  described  in  the  OctobeT  convention  issue  of  this  paper. 
The  package  freight  cars  make  two  trips  a  day  over  each  line,  and 
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securing  business.  At  these  stations  patrons  are  allowed  to  use 
the  telephone  in  ordering  good*  to  be  shipped  over  the  electric 
road.  At  Blissfield  there  is  a  freight  station  in  addition  to  the 
usual  rotary  station,  and  at  several  of  the  smaller  places  there 
arc  neat  frame  buildings  provided  ior  this  service. 

This  fall  the  Toledo  &  Western  handled  a  large  portion  of  the 
grain  and  produce  raised  by  the  farmers  along  its  northern 
division  and  practically  all  the  crops  of  those  on  the  western 
division.  Since  the  a.hent  of  the  line  the  country  has  taken  on 
new  life-,  and  several  churches  and  stores  and  numerous  new 
dwellings  have  been  erected,  the  electric  line  handling  all  the 
lumber,  brick,  stone  and  other  materials  required  for  the  work. 
Manufacturing  establishments  are  sprinting  up.  ami  the  com- 
pany has  purchased  lands  desirable  for  building  sites,  which  is 


they  are  handling  on  an  average  of  from  35  tons  to  40  tons  per 
day.  The  rates  for  both  these  classes  of  business  arc  practically 
the  same,  and  are  determined  by  the  standard  freight  classifica- 
tion, the  tariff  chart  for  which  is  shown  herewith.  After  looking 
up  the  class  the  agent  can  instantly  determine  the  rate  from  any 
point  to  another.  The  blanks  used  in  handling  both  classes  of 
freight  are  practically  the  same  as  those  used  on  steam  roads,  and 
several  varieties  are  shown  herewith.  A  way  bill  accompanies 
each  shipment.  When  freight  is  received  from  the  consignor  a 
receipt  is  made  in  duplicate,  one  copy  going  to  the  consignor  and 
another  kept  on  file  for  reference  and  tracing.  When  goods  are 
delivered  to  the  consignee  a  receipt  is  received  in  duplicate,  a  copy 
going  to  the  consignor.  A  book  of  cash  receipts  and  cash  dis- 
bursements is  kept,  also  a  record  book  of  freight  bills  received. 


Digitized  by  Google 


864 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.   No.  22. 


—I 


LOCAL  FREIGHT  WAY-BILL. 

Ik  Toledo  { Mm  Unr  (onpj ... 


NO. 


V.  B.  Mh 


The  Toledo  &  Western  Railway  Co. 

ABSTRACT   OR    LOCAL   WAY-BILLS  FORWARDED. 

 Shttian.  for  the  Month  of   . 


PaM 
w  It 

N«  ..1 
W  K 

V.  BOM 

i 

rswr.HT 

~T\ 

[_(_ 

_ 

1  !' 

M 

No  <4 
W  U 

J  ^ 

..1  — 

l        |  1 

1 

 [  !  1  

1     .      .  ■ 

T~ X — ' 

THE   TOLEDO   &   WESTERN   RAIL, WAY  CO. 
ABSTRACT  OF  WAY-BILLS  FORWARDED. 


At       .  .. 

.V/«/iV,»  for  thr  Month  ,ml,nf 

•          •  •  m 

 «0 

Dm       walk  RHM 

mm                              J    *-  »— 

-  H  1  — 

-  I    I  ii  I-tH 

II  fill 

FORM  74.— T-l-iM 

The  Toledo  &  Western  Railway  Company, 


0.  M.  No  


 St. mm.  too   Agent's  No.. 

REPORT  OF, FREIGHT  OVER.  SHORT.  DAMAGED  OR-  WRONGLY  CONSIuNED. 


Agent 


Conductor. 


FORWARDING    AGENT    ANSWER     FOLLOWING  QUESTIONS. 

By  whom  and  in  what  condition  loaded?  

By  what  train?   Car  No  

For  what  other  Station  car  loaded?  

For  what  other  Station  did  you  load  similar  freight?  

It  OVF.R  freight  is  from  you,  furnish  billing  and  advise?  

Arc  you  short,  and  on  what  hilling?  

Have  you  any  record  of  freight  over?  

Was  freight  properly  and  securely  stowed?  


Forwarded? 


NOTE— Agent*  ■ititt  neiVe  a  separate  report  of  each  consignment  and  send  one 

each  to  lliilmg  Station  and  General  Manager  by  first  train. 
Report  tot  General  Manager  to  tie  filled  out  Hint  cnpjring  ink. 

FORMS  ADOPTED  IN  FREIGHT  DEPARTMENT  OF  THE  TOLEDO  *  WESTERN  RAILWAY 


.Agent. 
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An  abstract  of  freight  way  bills,  received  and  forwarded,  is  sent  to 
the  auditor  once  a  month,  as  well  as  a  monthly  balance  sheet. 
There  are  also  blanks  for  freight  over  and  freight  short,  goods 
damaged  and  for  the  correction  of  errors  in  way  bills. 

Distinct  from  both  the  car-load  freight  and  the  package  freight 
business  is  the  milk  business,  which  is  quite  an  item,  Milk  is 
handled  at  a  straight  rate  of  IS  cents  for  10-gallon  cans  for  any 
distance.  Tickets  are  sold  at  this  rate  by  the  agents,  and  one  is 
attached  to  each  can  on  shipment.   A  milk  car  makes  a  trip  over 


ments  should  not  be  made,  since  the  Toledo  &  Western  does  not 
attempt  to  cut  rates  where  it  comes  into  competition  with  the 
other  roads  for  car-load  business. 

C.  F.  Franklin,  general  manager  of  the  Toledo  &  Western,  it 
a  steam  road  man  of  long  experience.  Prior  to  accepting  this 
position  he  was  general  superintendent  of  the  Toledo,  St  Louis  & 
Western  Railway,  and  before  that  he  held  a  similar  position  with 
the  Ohio  Southern  Railway.  He  has  introduced  steam  methods 
into  every  department  where  practical,  and  in  the  auditing,  freight 


The  Toledo  &  Western  Railway  Co. 

TRAIN  ORDER  BLANK. 


The  Toledo  &  Western  Railway  Co. 

TRAIN  ORDER  BLANK. 


The  Toledo  &  Western  Railway  Co. 

TRAIN  ORDER  BLANK. 


Onlrr  .Vo.  Time 

ToM.JiC  of  Train  Xo. 

VarXo.  .  At 

Mum  ,  

from  .  .  . 


m 

.1/. 


O.A-.bv  

IHtpatcktr. 

EXTRA  TRAIN  ORDER  ;  CLEAR  ALL 
REGULAR  TRAINS  FIVE  MINUTES 


Date  100 

Qnlrr  Xo.  Time  M. 

ToM.jC of  Train  Xo. 
VarXo.  At  . 

Work  Extra  between 

And  ...   

M»t„rmun 
O.  K.  by  . 

DUpatdvr. 

WORKING  ORDER  ;  WORK  BETWEEN 
TWO  POINTS  AND  CLEAR  ALL    ,  .; 
REGULAR  TRAINS 


Pair  100 
fhittir  Xo.                 Time  M. 
ToM.tC.ofTrainXo. 
VarXa.           At  . 
Meet  Train  Xo.  VarXo. 
At  — 


And   

Hun  to 


And  Can. 


O.K.  by 


Dupatrher. 
MEETING  ORDER 


both  divisions  every  day,  and  the  c 


-its  III  :  1111 


to  the  union  station 
in  the  center  of  the  city.  A  considerable  revenue  is  also  derived 
from  United  States  mail,  which  is  handled  on  the  combination 
cars. 

The  antagonism  i>f  steam  lines  toward  electric  lines  has  made 
it  impossible  thus  far  to  interchange  car-load  freight  business  with 
the  steam  roads,  but  occasionally  individual  shippers  ban  li.nl 
cars  transferred  over  the  electric  road,  ami  it  is  believed  to  be  only 
a  matter  of  a  short  time  before  satisfactory  arrangements  can  be 
made  with  the  steam  roads  whereby  car-lo.nl  business  can  be 
interchanged.    There  seems  no  good  reason  why  such  arrange- 


and  passenger  departments  has  surrounded  himself  with  men  of 
experience  in  handling  similar  work  on  steam  roads.  For  train- 
men and  station  agents  he  has  selected,  as  far  as  possible,  ex- 
perienced steam  road  men.  "Trains."  instead  of  single  cars,  are 
operated,  and  while  the  despatching  is  at  present  handled  by  tele- 
phone, it  if  the  intention  later  to  install  a  telegraph  system  and 
handle  train  instructions  from  the  several  stations,  using  the 
telephone  system  as  an  auxiliary  for  calling  up  between  stations 
or  for  use  when  the  telegraph  is  out  of  order. 

Under  the  present  despatching  sjslem  there  are  telephones  at 
all  stations  and  at  switches.   The  despatcher's  office  is  located  at 
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the  headquarters  at  Sylvania.  There  are  three  varieties  ol  orders, 
with  blanks  for  each.  They  are:  The  regular  meeting  order;  (he 
working  order,  which  permits  trains  to  work  between  two  points, 
clearing  alt  regular  trains,  and  order  for  extra  trains,  which  must 
clear  regular  trains  by  five  minutes.  The  blanks  are  in  duplicate, 
the  motorman  taking  down  the  order  and  handing  a  copy  to  the 
conductor.  There  are  three  classes  o(  trains;  First  class,  or 
passenger  trains;  second  class,  or  package  freight  trains,  and 
third  class,  or  freight  trains. 

The  first  section  of  the  road,  from  Toledo  to  Sylvania.  9  miles, 
was  placed  in  operation  in  April,  1001.  Those  from  Sylvania  to 
Adrian.  Mich.,  25  miles,  and  from  Sylvania  to  Morcnci,  28  miles, 
were  completed  early  this  year,  while  the  western  extension  to 
Fayette  has  just  been  completed.  The  tributary  population,  in- 
cluding Toledo,  which  has  132.000.  is  about  300,000  The  leading 
towns  on  the  two  divisions,  with  the  population,  the  distance 

The  Toledo  &  Weslern  Railway  Co. 


Trackless  Trolley  Car  for  Freight 
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FORM  FOR  CORRECTIONS  IN  AGENT'S  WAY  BILL 

fioni  the  union  passenger  station  at  Toledo,  together  with  the  rate 
of  fare  for  single  trip,  round  trip  and  special  Sunday  round  trip 
(good  returning  Monday),  are  shown  in  the  accompanying 
table: 
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Round  Trip 
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ADRIAN  DIVISION 

Population 

Mite* 

Name  of  Station 

Pare 

Round  Trip 

Sunday 
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Adrian 
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Si  lu 

10.75 
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Palmyra 
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,30 

Kales  arc  tn.nle  to  commuters,  and  the  company  sells  a  mileage 
book  at  $K,  which  entitles  the  holder  to  Sio  worth  «f  travel  within 
a  year.  There  are  coupons,  each  representing  t  cent,  and  the 
conductor  pulls  ihc  regular  fare  in  coupons. 

Under  an  arrangement  with  the  While  Star  and  Detroit  & 
Cleveland  linr*  of  steamers,  the  company  sells  combination  round 
trip  tickets  from  any  of  its  stations  to  Detroit  or  Cleveland. 


The  New  York  office  of  the  Sao  Paulo  Tramway.  Light  &  Power 

Company,  the  Mexican  Light  &  Power  Compter,  and  the  Trini- 
dad Electric  Company  has  been  removed  from  6.'l  Broadway  to 
Koom  ataCSj  so  Kroadway.  The  business  olliccs  of  F.  S.  Pearson, 
I..  J.  Hirt.  W,  P.  Pluntmer.  H.  L.  Cooper  and  R  D.  Mcrshon 
have  also  brm  moved  to  the  same  place. 


In  the  issue  for  March  i,  1902,  of  the  Street  Railway  Journal 
a  short  description  was  published  of  the  trackless  trolley  pas- 
senger cars  installed  by  Max  Schiemann,  of  Dresden,  in  the  Biela 
Valley,  near  Dresden.  The  system  has  been  operated  very  suc- 
cessfully, and  considerable  freight  is  now  being  hauled  over  the 
road.  Fig.  1  shows  a  view  of  a  motor  car  and  a  trail  car  taken 
on  the  occasion  of  a  visit  to  the  line  by  the  Dresden  Elcktrotech- 


FIG-  I. — TRACKLESS  TROLLEY  CARS  FOR  HANDLING  FREIGHT 

nischc  Vcrcin  last  summer.  The  motor  car  shown  in  the  pho- 
tograph is  usually  used  for  the  transportation  of  light  express 
matter,  and  the  trail  car  for  coal  and  other  heavy  goods.  The 
train  in  actual  operation  is  shown  in  Fig.  3,  which  is  a  view  taken 
after  a  light  fall  of  snow  to  show  the  condition  of  the  roads  during 


FIG. 


2  —OPERATING  TRACKLESS  TROLLEY  FREIGHT  CARS 
AFTER  SNOW  STORM 


laic  fall.  Tl  e  Intra  is  sirercd  by  means  of  the  front  wheels  ot  the 
first  car.  and  it  has  been  found  that  the  wheels  of  the  second  car, 
being  of  the  same  gage,  will  track  absolutely  after  those  of  the 
first  car. 

The  trolleys,  as  previously  stated,  are  provided  wilh  a  sliding 
contact.  The  motor  car  has  a  weight  of  4  tons,  and  is  capable  of 
carrying  a  weight  in  packages  of  1  ton.  The  frail  car  weighs  1.5 
tons  empty  and  5  tons  loaded,  making  a  total  weight  of  the  loaded 
train  of  10  tons.  On  a  level  the  cars  run  at  a  speed  of  miles 
an  hour. 


Wendell  &  MacDuftie.  of  New  York,  have  just  opened  a  factory 
at  51  Dcy  Street  for  the  manufacture  of  armature  and  field  coils 
and  the  rewinding  of  armatures  The  company's  offices  will  he 
continued  as  heretofore  for  the  sale  of  electric  railway  material 
of  all  kinds,  and  the  new  plant  will  nuke  possible  the  supplement- 
ing of  ihc  large  supply  business  with  an  excellent  repair  depart- 
ment The  concern  is  to  be  congratulated  on  the  enterprise 
and  prosperity  which  this  new  move  indicates. 
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Pay  Department  of  the  Metropolitan  Company's 
Construction 


Paying  the  men  off  once  a  week  on  the  Metropolitan  Street 
Railway  Company-!  construction  work  entails  a  great  deal  of 
careful  preparation  and  exact  calculation,  and  a  regular  routine  is 
observed  each  week. 

The  timekeepers  on  the  several  jobs  first  enter  the  names  of  the 
men,  who  arc  already  on  the  work,  in  the  timebooks.  As  each 
name  is  added  to  this  list  the  man  is  given  a  ticket  (see  Exhibit 
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EXHIBIT  IV.- BACK  OF  WORK- 
MAN'S TICKET 


1).  upon  which  is  written  his  pay  number  and  name  The  color 
of  the  pay  ticket  is  changed  each  week,  for  the  benefit  oi  the  pay 
department.   The  tickets  are  alio  numbered  consecutively. 

In  the  case  of  the  Italian  laborers  who  arc  employed  each  is 
given  a  brass  check,  with  a  number  upon  it.  This  takes  the  place 
oi  a  name  upon  the  pay  roll  and  timebooks.  for  it  would  be  beyond 
the  average  American  to  wrestle  with  some  of  these  foreign 
names.  Then.  too.  comparatively  few  of  them  speak  English  at 
all.   The  brass  checks  answer  every  purpose  anil  save  much  time. 

It  should  be  mentioned  that  the  advantages  of  having  different 
colored  tickets  would  be  obvious  to  any  one  who  would  endeavor 
to  pay  off  a  gang  of  men  from  the  pay  wagon.  For  instance, 
yellow  is  the  color  of  tickets  to  be  redeemed  on  a  certain  pay 
day,  and  a  man  hands  a  blue  one.  the  paymaster  at  once  knows 
that  it  is  an  old  ticket,  and  that  the  man,  for  some  icason,  did  not 
receive  his  pay.  As  the  old  pay  envelopes  are  not  carried  out  in 
the  pay  wagon,  but  are  kept  in  the  sale  at  the  office,  the  man  with 
the  blue  ticket  is  instructed  to  present  it  at  the  office,  where  back 
pay  can  be  obtained.  As  the  tickets  each  week  are  numbered  con- 
secutively, it  is  easy  to  tell  if  a  man  has  been  paid,  or  if  his  pay 
is  on  hand,  as  the  envelope*  are  likewise  arranged  consecutively. 
The  different  classes  of  labor  are.  of  course,  kept  by  themselves 
in  the  timcbook,  making  it  simpler  to  transfer  to  their  respective 
sheets,  such  a«  laborers  rockmen,  etc.  These  books  are  sent  to 
the  pay  department  the  latter  part  of  each  week  Each  clerk  takes 
a  book  and  copies  the  names  it  contains  on  large  sheets,  with 
i  similar  to  that  shown  in  Exhibit  II.  Each 


In  the  upper  left-hand  comer  is  the  space  for  the  pay  number. 
It  will  be  noticed  that  there  is  also  a  space  for  deductions  from  the 
wages  of  the  man.  He  may  lose  one  of  his  tools,  or,  in  the  case 
of  the  clerks,  there  may  be  a  deduction  on  account  of  fines,  which 
arc  imposed  because  of  errors.  This  regulation  has  been  found 
necessary  to  make  employees  exercise  greater  care  in  their  work. 

Everything  is  now  ready  for  Monday  morning.  The  timebooks 
arc  again  turned  in  early  on  that  day  with  the  records  complete 
for  the  previous  week.  Any  new  names  which  have  been  added 
are  placed  on  the  bottom  of  their  respective  labor  classification, 
on  the  particular  job  sheets,  with  their  pay  numbers  and  rate. 

It  will  be  seen  by  again  referring  to  Exhibit  II,  that  the  sheets 
are  divided  into  couplets  of  columns,  marked  "N"  and  "D," 
representing  day  time  and  night  time  of  each  day  worked. 
Laborers  and  ironmen  work  ten  hours  a  day,  while  bricklayers 
and  pavers  work  eight.  In  both  cases,  however,  they  get  paid  time 
and  I  half  for  working  overtime.  If  a  man  works  two  hours  over- 
time, bis  regular  time  as  in  the  case  of  a  laborer  would  go  in  the 
"D"  column,  and  his  overtime,  three  hours,  in  the  "N"  column. 
The  two  columns,  taken  together,  thus  represent  a  day.  The  date 
of  such  day  is  placed  over  the  couplet.  The  aggregate  amount  of 
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fcXHIBIT  III- — PAY  ENVELOPE 


is  then  extended,  and  the  amount  to  be  paid  beyond  this. 
The  "remarks"  are  synonymous  for  deductions.  The  total  of 
each  job  is  taken  and  signed  by  the  clerk  who  figured  it  Pay 
envelopes  arc  then  made  out  for  the  new  names  which  have  been 
added  and  placed  at  the  bottom  oi  the  pile  of  envelopes  of  each 
job,  which  are  kept  separate.  Each  lot  is  then  taken  and  the  time 
and  pay  for  the  week  are  inserted.  This  is  copied  from  the  pay- 
roll sheets.  The  envelopes  are  then  carefully  compared  with  the 
sheets. 

Monday  night,  or  early  Tuesday  morning,  the  sheets  arc  sent 
to  the  superintendent  of  construction,  who  signs  them.  They 
then  go  to  the  auditor's  office,  where  the  cheek  for  the  amount  is 
drawn  on  some  bank.  The  amount  is  generally  between  $40,000 
and  $?o.ooo  each  week.    The  pay  wagon  then  proceeds,  with  a 
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EXHIBIT  II  —FORM  OF  PAY  SHEETS 


sheet  enumerates  the  classes  of  labor  to  be  iound  on  it,  and  the 
rate  of  pay  for  each  man  as  well  as  tin-  man's  pay  number  is 
inserted  with  his  name.  The  nanus  which  arc  in  the  timebooks 
are  all  transferred  by  Eriday  or  Saturday  morning  to  their  re- 
spective sheets.  Each  set  of  sheets  belonging  to  one  job  is,  of 
course,  kept  together. 

Saturday  the  pay  envelopes  (Exhibit  III)  arc  made  out  for 
such  names  as  are  already  entered.  The  man's  number  and  rate 
are  put  in,  and  the  class  of  labor  is  printed  nn  the  pay 
envelope  opposite  the  blank  space  intended  for  the  man's  name 


couple  of  clerks,  to  the  bank,  and  the  money  is  taken  direct  to  the 
pay  office.  It  is  then  placed  on  a  high  counter  in  the  center  of 
the  room.  It  makes  a  large  pile,  being  mostly  in  the  smaller 
denominations.  The  money  is  first  counted  in  bulk,  and  then  each 
package  is  counted,  to  see  that  the  amount  received  is  exactly 
wh.it  the  check  called  for. 

The  money  is  arranged  in  piles  at  one  end  of  the  counter  in 
front  of  the  paymaster,  who  takes  the  first  pay  envelope.  No.  I. 
counts  out  the  amount  indicated  on  the  ens  elope  and  passes  it 
forward,  with  the  envelope,  to  one  of  the  clerks  stationed  on  each 
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side  of  the  counter.  Had;  man's  pay  thus  has  a  check  on  it.  The 
clerk  counts  the  money  and  put*  it  in  the  envelope,  then  shoves 
it  to  the  end  ol  the  counter,  where  it  is  sealed  and  placed  in  a 
metal  box  in  its  proper  numerical  order.  It  is  very  important  that 
everything  be  finished  so  as  to  enable  the  paymaster  and  his  as- 
sistant* to  ko  on  the  works  early  in  the  morning. 

In  case  of  not  striking  a  balance  the  envelopes  have  to  be  all 
gone  over  until  the  error  is  found. 

A  reliable  and  experienced  driver  who  understands  the  work  is 
kept  especially  (or  the  pay  wagon.  He  must  know  tin-  best  routes 
about  the  city,  must  be  an  expert  in  handling  horns,  and  must  be 
constantly  on  the  alert  for  a  signal,  cither  trom  the  detective  or  the 
paymaster,  to  drive  on.  Great  care  must  be  exercised,  as  a  crowd 
gathers  very  quickly,  and  sometimes  becomes  rather  troublesome, 
as  was  the  case  some  years  ago  at  the  corner  of  Fourth  Avenue 
and  Twenty-Third  Street,  when  the  crowd  became  so  great  that 
the  wagon  and  horses  were  actually  forced  up  over  the  curb 
against  the  building  The  wagon  is  not  very  apt  to  attract  at- 
tention, there  being  no  marks  to  show  what  its  mission  is.  It 
is  built  very  strong  though. 

In  paying  the  men  every  precaution  is  taken  to  guard  against 
fraud  and  to  sec  that  the  money  reaches  the  proper  hands.  The 
men  hand  in  their  pay  tickets  at  the  pay  wagon  window.  The 
envelopes  having  been  arranged  consecutively,  it  is  a  simple 
matter  to  get  the  man's  pay  iiom  the  pay  number  on  his,  pay 
ticket.  The  paymaster  asks  the  man  how  much  is  due  him  ior  lhe 
last  week.  Ii  his  demand  agrees  with  the  record  in  the  envelope 
it  is  given  him,  hut  in  case  he  asks  for  more  or  less  he  is  asked  for 
the  number  of  hours  he  worked,  If  it  still  looks  like  a  mistake, 
and  the  man  claims  more  than  the  pay  roll  calls  for,  he  is  paid 
what  the  pay-roll  calls  for;  if  less,  he  is  paid  what  he  asks  for.  A 
notice  on  the  envelope  (Hxhibit  111)  governs  the  correction  of 
errors.   Exhibit  IV  is  the  reverse  side  oi  Kxlnbit  I. 

All  pay  which  is  not  called  lor  is  held  in  the  pay  department  for 
some  time,  when  it  is  turned  over  to  the  auditor's  office.  This 
uncalled  for  pay  is  made  up  mostly  of  small  amounts  credited 
to  men  who  have  worked  an  hour  or  two,  and  for  some  reason 
regarded  their  pay  lor  this  time  too  small  to  call  for.  It  ain  units 
up  in  the  course  of  a  year,  though. 

When  the  pay  is  given  the  man  in  exchange  for  his  pa>  ticket 
the  pay  ticket  is  punched  and  kept  on  file  in  the  oilice. 


Unit,  Voltage  Speed  Control  for  Trunk  Line 
^ervice^ 


BY.  II.  WARD  LEuNARD 


In  February.  i&H,  1  read  a  paper  before  this  Institute  dctcrib 
ing  a  system  which  I  considered  applicable  to  the  operation  of  a 
trunk  line  electric  railway.  The  essential  features  of  this  system 
were: 

First.  The  generation  and  transmission  of  a  high  -teitttOn  singlc- 
phase  alternating  current,  the  power  houses  being  placed  as  far 
apart  a»  the  insulation  of  an  alternating-current  transmission  would 
permit 

Second.    The  entire  elimination  of  sub-stations. 

Third.  A  transformation  of  the  energy  upon  the  locomotive  so 
as  to  secure  a  voltage  speed  control  for  the  electric  motors,  there 
by  obtaining  smooth  acceleration  and  efficient  control  of  the 
1< .« i.  mi'  .ttv  c  at  .iin  de-in  d  speed  ami  in  either  direction 

At  that  lime  there  were  no  engineer*,  so  far  as  I  know,  who 
agreed  with  me  that  these  features  were  essential  for  the  opera- 
lion  of  a  trunk  line  railway  by  electric  motors. 

In  the  recent  past,  however,  many  prominent  engineers,  both 
abroad  and  in  lhi>  country,  have  declared  themselves  in  favor  of 
these  essential  features,  and  I,  therefore,  feet  warranted  in  describ- 
ing an  improvement  upon  the  system  I  originally  proposed,  by 
which  I  can  secure  the  important  and  now  well  understood  ad 
vantage-,  of  a  multiple  control  of  any  desired  number  of  locomo 
live  units. 

The  accompanying  cut  illustrates  diagramatically  one  form  of  my 
multiple  unit  voltage  speed  control  a*  applied  to  two  locomotive 
units  for  trunk  line  service. 

The  current  is  generaled  in  the  form  of  a  single-phase  alternat- 
ing current  at  as  high  an  c.  m.  f.  as  is  practicable  to-day,  say 
20.000  volt*.  A  moving  contact  leads  the  sing':c-pha«e  alternating 
current  upon  the  locomotive,  li  desired,  static  transformers  can 
be  placed  at  suitable  points  along  the  line  of  the  railway  which 
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will  reduce  the  initial  e.  m.  f.  to  any  desired  lower  e.  m.  f.  upon 
the  contact  conductor. 

In  many  instances  it  may  be  desirable  to  place  upon  the  loco- 
motive »  transformer  s'  for  reducing  the  tension  of  the  alternating 
current  led  to  the  synchronous  motor  a'. 

A  single-phase  synchronous  motor  on  the  locomotive  receives 
this  alternating  current  and  is  driven  by  it  continuously  at  a 
practically  constant  speed;  the  current  after  passing  through 
the  motor,  being  led  to  ground  through  a  moving  contact.  This 
smgle-pliase  motor  a'  drives  continually  a  small  exciter  tJ  and 
also  a  large  continuous  current  dynamo  o',  whose  field  is  separ- 
ately excited  by  the  exciter  t'  and  has  in  its  field  circuit  a  revers- 
ing field  rheostat  a'.  The  armatures  of  the  propelling  motors 
arc  connected  in  multiple  directly  across  the  terminals  of  the 
armature  of  the  dynamo  i»\  The  field  magnets  of  the  propelling 
motors  m'  arc  separately  and  constantly  excited  by  the  ex- 
citer E1. 

Uy  manipulating  the  reversing  field  rheostat  a',  the  current 
through  the  armatures  of  the  motors  st'  necessary  to  obtain  the 
required  tractive  effort,  can  be  obtained  at  any  desired  voltage 
from  the  lowest  voltage  to  the  full  speed  voltage,  and  in  either 

direction. 

A  perfectly  smooth  and  rapid  acceleration  can  thus  be  ob- 
tained with  minimum  energy  from  the  source  of  supply. 

The  simultaneous  multiple  control  of  the  several  locomotive 
unit*  is  obtained  by  means  of  the  four  small  wires  I,  2,  3.  4, 
which  are  lead  along  the  train. 
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TWO  LOCOMOTIVE  UNITS  WITH  MULTIPLE  UNIT  VOLTAGE 
SPEED  CONTROL 

In  this  cut  the  operator  is  supposed  to  be  upon  the  locomotive  I. 
The  exciter  e',  which  is  producing  a  constant  e.  m.  f„  has  its 
terminals  connected  to  the  wires  1  and  2.  Across  these  wires  I 
and  2  are  connected  the  field  windings  of  all  the  propelling 
motor*  on  the  two  locomotives,  so  that  they  are  all  constantly 
and  fully  excited. 

The  wires  3  and  4  are  also  supplied  by  a  current  from  the 
exciter  e',  but  the  reversing  field  rheostat  a'  is  in  the  path  of 
this  current.  The  fields  of  the  two  dynamos  d"  and  t>"  arc  con- 
nected in  multiple  across  these  wires  3  and  4  which  extend  along 
the  train. 

li  will  be  evident  that  by  manipulating  the  reversing  field 
rheostat  »  the  operator  can  vary  simultaneously  and  similarly 
the  field  exciting  current*  supplied  to  u'  and  t>*  and  that  therc- 
fni'i  he  can  cause  the  voltage  of  these  two  dynamos  to  vary  in 
exact  unison  from  zero  to  the  maximum  voltage  in  cither  sense. 
Thus,  the  operator  can  cause  the  two  locomotives  to  start,  accel- 
eiate.  run  at  full  speed,  retard,  and  reverse  in  perfect  unison,  always 
dividing  the  load  perfectly  under  these  various  conditions. 

By  placing  the  controller  a'  in  its  open  position  and  going  to  the 
other  locomotives,  the  operator  can  similarly  control  the  two 
locomotives  simultaneously  by  means  of  the  controller  a*. 

By  the  use  oi  this  system  I  expect  to  be  able  to  secure  the 
following  advantageous  features: 

First.  The  haulage  over  existing  roadbeds,  grades,  bridges,  etc., 
of  very  much  heavier  trains  than  can  be  hauled  by  any  steam 
locomotive. 

Second.  A  material  reduction  in  the  cost  of  maintenance  of  the 
locomotives  as  compared  with  steam  locomotives. 

Third.  A  material  saving  in  the  maintenance  of  the  roadbed 
because  of  the  absence  of  hammer  blow,  shouldering,  rocking  and 
skidding. 

Fourth.    A  material  increase  in  the  weight  of  the  train  which 
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could  be  hauled  around  a  certain  curve  by  a  locomotive  having  a 
certain  weight  on  drivers. 

Fifth.  A  material  increase  in  the  load  which  could  lie  started 
upon  a  certain  gTade  by  a  locomotive  having  a  certain  weight  OH 
drivers. 

Sixth.  A  material  reduction  in  the  dead  load  necessarily  hauled 
by  a  steam  locomotive,  represented  by  the  part  oi  the  steam  loco- 
motive and  tender  not  on  drivers. 

Seventh.  A  very  large  increase  in  the  number  of  trains  of  given 
weight  and  speed  which  could  be  operated  from  a  given  power 
house  compared  with  the  scries  parallel  or  cascade  systems.  Or, 
to  state  this  another  way:  a  very  much  higher  rate  oj  acceleration 
with  the  same  maximum  output  from  the  power  house,  the  same 
conductors,  the  same  weight  per  train  anil  the  same  watt  hours 
per  ton  mile,  than  is  possible  with  the  series  parallel  or  cascade 
systems. 

Eighth.  As  each  locomotive  unit  can  be  equipped  with  any 
desired  number  of  driving  axles  ami  any  desired  number  of 
locomotives  can  be  operated  under  inutiple  control,  the  amount  of 
power  which  can  be  applied  to  a  single  train  and  controlled  by 
a  single  operator  is  practically  unlimited. 

Ninth.  Fifty  per  cent  of  the  energy  now  waited  on  friction 
brakes  can  be  saved  in  the  form  of  useful  elecirical  energy  re- 
stored to  Uie  system. 

Tenth.  The  first  cost  of  equipment  will  be  very  much  less  than 
that  of  any  system,  for  equivalent  service,  which  involves  the  use 
of  sub-stations. 

Eleventh.  The  cost  of  haulage  per  ton  mile  will  be  greatly  re- 
duced as  compared  with  steam  locomotives,  especially  because  of 
the  large  increase  in  the  weight  of  the  train  which  can  be  hauled. 

Twelfth.    Difficulties  due  to  electrolysis  would  Isc  reduced  to  a 

DISCUSSION 

S.  F.  Dodd.— There  is  one  question  I  would  ask  Mr.  Leonard, 
and  that  is  what  farts  he  can  givr  us  in  regard  to  the  weight  and 
efficiency  of  such  a  locomotive  as  he  describes.  It  will  be  im- 
possible to  apply  such  a  system  in  single  or  HMD  units,  and  the 
only  field  for  juch  a  locomotive  will  be  for  trunk  line  service  Now, 
let  us  consider  a  large  locomotive  like  the  Baltimore  Si  Ohio  tunnel 
locomotive,  whose  weight  is  go  tons.  1  do  not  know  exactly  how 
much  waste  room  or  waste  weight  there  is.  I  do  not  think  there 
is  much  of  either.  These  locomotives  arc  operated  by  a  motor 
generator  set,  which  weighs  jo  tons.  It  raises  the  voltage  from 
SOO  volts  to  700  volts.  Suppose  it  generated  Too  volts  To  de- 
velop that  amount  of  current  it  would  require  about  a  750  k»  motor 
generator,  weighing  somewhere  between  50  tons  and  60  tons,  and 
making  the  total  weight  150  tons.  Thus,  it  will  be  seen,  for  large 
locomotives  they  would  get  a  weight  somewhere  in  the  neighbor- 
hood of  150  tons,  which  will  cut  the  weight  efficiency  down  less 
than  we  could  expect  to  have  it  in  electric  motors  of  this  style. 

N.  W.  Storer— Mr.  Dodd  struck  the  nail  on  the  head.  Such  a 
system,  I  believe,  will  increase  the  weight  of  the  locomotive  far 
beyond  what  is  ordinarily  required  for  the  power  of  the  I neo motive. 
I  believe  if  youtakea  large  locomotive  scarcely  any  excessive  weight 
will  be  necessary,  particularly  if  you  take  into  account  the  motors 
and  other  necessary  part*,  and.  I  believe,  if  you  add  to  that  a 
motor  generator  outfit  you  will  have  a  locomotive  which  is  50  per 
cent  heavier  than  it  should  be. 

II.  Ward  Leonard. — I  will  not  spend  any  time  on  the  Baltimore 
&  Ohio  locomotives,  which,  although  historic,  we  all  know  are  ab- 
solutely uncommercial  for  freight  haulage  on  trunk-line  service 
I  think  it  is  likely  there  is  not  much  room  on  that  particular  loo 
motive  for  a  motor  generator.  I  know  the  company  which  built 
it  considered  whether  it  should  put  a  motor  generator  on  it,  and  ap- 
parently it  did  not  find  room  for  it.  As  to  the  particular  question 
of  the  effect  of  the  motor  generator  in  locomotive  practice,  1  beg 
to  point  out  that  the  best  constructed  locomotives  which  have  been 
made  in  recent  years  are  the  Decapod  locomotives,  and  these  have 
about  50  per  cent  of  the  entire  weight  on  drivers,  which  is  put  there 
to  secure  better  power  results  and  to  secure  larger  tractive  effects. 
The  next  difficulty  that  was  met  with  was  that  they  would  skid 
the  wheels  if  the  weight  on  the  drivers  was  not  sufficient  to  take 
care  of  the  power  produced,  and  various  complicated  devices  have 
been  invented  in  recent  years  to  shift  a  part  of  the  weight  of  the 
locomotives,  and  endeavor  to  secure  more  weight  on  the  drivers. 
It  is,  therefore,  not  only  important,  but  really  essential  that  you 
get  more  weight  upon  the  drivers  of  any  locomotive,  such  as  I 
am  considering.  Furthermore,  admit  for  the  sake  of  argument 
that  the  point  is  well  taken  that  the  weight  hauled  is  increased  by 
the  motor  generator,  I  still  wish  to  point  out  that  a  motor  genera- 
tor would  not  be  designed  whose  weight  would  compare  with  the 
weights  of  the  motor,  or  with  the  weight  of  the  motor  generator, 
which  is  put  in  a  sub-station.  A  motor  generator  employed  on  a 
locomotive  would  resemble  closely  a  generator  driven  by  a 


steam  turbine,  as  to  size  and  weight.  Members  who  arc  particu- 
larly interested  in  following  the  matter  iurther  will  find  quite  de- 
tailed figures  .is  to  the  weight  oi  a  motor-generator  relative  to  the 
total  weight  of  the  loomioinc  m  a  paper  by  Mr.  ilubcr,  last  March, 
describing  locomotives  for  the  Zurich  Company,  which  were  built 
on  my  system,  and  which  will  go  into  commercial  use  in  the  next 
few  months.  The  present  steam  locomotive,  in  having  50  per 
cent  of  its  weight  on  drivers,  could  double  its  present  horse-power, 
and  such  a  locomotive  would  doubtless  show  great  economies  in 
the  haulage  of  freight.  There  is  scarcely  a  railroad  in  the  United 
States  to-day  that  is  not  struggling  with  the  problem  of  hauling 
its  freight,  and  what  is  wanted  is  a  locomotive  which  will  haul 
twtce  as  many  tons  as  is  now  hauled.  The  fact  that  a  few  more 
tons,  50  or  60  at  most,  arc  placed  on  the  locomotive,  is  entirely 
insignificant  when  compared  with  the  cntir  •  w  eight  of  a  3000-ton 
train. 



Efficient  Discipline  * 

BY  W.  W.  WHEATLY 

"Order  is  Heaven's  first  law."  Permanence  and  stability  depend 
upon  law  and  order.  The  proper  management  of  large  enterprises, 
>nch  as  armies  and  railway  systems,  requires  the  united  action  of  a 
large  number  of  individuals.  It  is  essential  that  the  individual  units 
work  with  one  common  purpose,  and  that  individual  energies  be 
concentrated.  This  is  usually  done  by  focusing  power  and  authority 
in  one  individual,  be  his  title  president,  general  manager  or  super- 
intendent, lie  secures  united  action  by  asking  obedience  to  certain 
regulations  or  laws  which  arc  intended  to  restrain  action  within 
certain  bounds  and  direct  its  course.  As  the  cars  are  guided  by  the 
rails  upon  the  permanent  way,  so  do  rules  and  regulations  guide  the 
action  and  energy  of  railway  employees  within  certain  limits.  The 
ability  of  the  manager  is  reflected  in  the  skill  with  which  he 
makes  laws  and  enforces  them,  and  in  the  facility  with  which  he 
brings  into  harmonious  relations  the  component  parts  of  his  organi- 
zation so  that,  while  each  will  perform  its  proper  function  inde- 
pendently of  the  other,  there  will  be  a  time  and  place  where  the 
energy  and  action  of  all  will  unite  and  work  together  for  a  common 
purpose. 

The  existence  of  rules  and  regulations  presupposes  the  authority 
and  power  to  enforce  them.  Unless  the  power  goes  with  the 
authority  the  very  best  rules  are  imperfect  and  impotent.  In  the 
army  and  navy  the  power  to  enforce  the  rules  and  regulations  is 
embedded  in  the  law  of  the  land,  but  in  the  railway  service  it  must 
depend  upon  the  voluntary  consent  of  the  parties  concerned.  For 
the  purposes  of  this  paper  efficient  railway  discipline  will  be  con- 
sidered, first,  as  synonymous  with  instruction  and  training  in  ac- 
cordance with  established  rules,  and  second,  as  synonymous  with 
punishment  inflicted  by  way  of  correction  and  training. 

L— INSTRUCTION  ANl>  TRAINING 

The  generally  accepted  idea  of  discipline,  that  it  is  entirely  pun- 
itive, is  wrong.  The  railway  officer  who  proceeds  upon  the  theory 
that  punishing  the  offender  is  the  beginning  and  the  end  of  disci- 
pline, is  making  a  serious  mistake.  Discipline  is  or  should  lie 
primarily  educational  and  the  railway  officer  must  be  the  teacher  - 
upon  him  must  rest  the  responsibility  of  educating  and  training  his 
men.  The  instruction  and  training  of  railway  employees,  especially 
those  engaged  in  the  train,  station  or  car  service,  lias  not  been 
given  the  attention  its  importance  demands.  After  a  long  and 
sailed  experience  111  steam  and  electric  railway  operation  the 
writer  lias  become  gieatly  impressed  Willi  the  lack  of  systematic 
methods  of  instruction  and  training.  New  and  untried  men  come 
into  the  service  as  apprentices  and  graduate  into  responsible  posi- 
lions  uiiil-i  the  gii.daiHe  1  :  -  :"i  older  man.  .lie  instructor  may 
HOI  himself  base  been  properly  instructed  or  trained,  or  if  properly 
trained  he  may  not  have  the  faculty  of  teaching  others.  Ijter,  these 
new  men  undertake  to  instruct  others.  The  new  man  without  any 
special  attention  upon  the  part  of  anyone  becomes  part  of  the  great 
machine.  Proper  training  depends  not  alone  upon  a  thorough 
acquaintance  with  the  rules  and  regulations  and  the  general  or 
specific  requirements  of  the  service,  although  this  is  a  primary 
requisite :  it  depends  largely  upon  a  methodical  and  systematic 
course  of  inspection  to  determine  whether  there  is  proper  observ- 
ance of  the  rules  and  an  honest  pride  in  the  service.  To  know 
the  rules  is  one  thing,  to  observe  them  habitually  is  another 
Furthermore,  the  strict  observance  of  rules  is  not  the  end  of  train- 
ing no  code  of  rules  can  cover  all  the  varied  requirement  of  a  per- 
fect railway  service :  good  judgment  and  discretion  must  begin 
where  the  rules  end,  and  these  things  can  only  be  instilled  into  the 
apprentice  by  continual  inspection  of  his  work  and  the  correction  of 
his  faults. 
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The  admirable  ilibcipline  in  the  army  and  navy  conies  from  con- 
stant and  persistent  training  and  inspection.  J  he  instruction  is 
given  by  men  selected  and  educated  lor  the  purpose  and  fiequctit 
inspection  is  made  by  the  higher  officers.  1  his  training  kept  up 
through  a  long  period  enables  the  apprentice  to  secure  an  assign- 
ment to  active  service.  Then  when  the  supreme  emergency  arrives 
lor  which  he  and  his  companions  have  long  been  preparing  they  go 
into  action  as  one  man,  guided  by  one  mmd,  and  become  a  mighty 
lorcc.  In  railway  service  the  instruction  and  training  ot  the  appren- 
tice is  more  oiun  a  matter  of  dunce  than  ot  system;  left  to  pick 
up  what  he  can  he  docs  not  always  get  what  he  should  have.  To 
know  just  enough  ot  the  rule*  and  oi  the  business  m  general  to 
pass  an  imperfect  examination  and  get  to  work  as  quickly  as 
|Kj»ible  is  the  controlling  idea  in  his  mind.  Too  olten  he  expects 
only  to  use  his  position  as  a  stepping-stone  to  something  that 
temporarily  pays  belter,  and  he  is  luted  with  a  restless  craving  lor 
change,  lie  (iocs  nut  expect  to  become  a  careful,  earnest  worker  in 
this  Held;  nobody  makes  him  do  it,  and  therefore  be  does  not  do 
good  work,  litis  lack  oi  inspection  and  instruction  permits  many 
poorly  trained  men  oi  this  stamp  to  pass  into  and  out  oi  the  rail- 
«jj  service,  and  their  presence  is  inimical  to  good  discipline. 

^ouie  oi  the  electric  railroads  have  established  schools  oi  in- 
structs n  and  nearly  all  ot  them  have  more  or  less  effective  methods 
oi  inspection.  The  schools  ot  instruction  arc  equipped  with  skele- 
ton cars  exposing  to  view  the  operations  oi  motors,  controllers, 
trucks,  brakes  and  showing  clearly  the  wiring  and  all  the  mechan- 
ical and  electrical  details  oi  the  cars.  Competent  instructors  are 
present  and  here  the  older  men,  as  well  as  the  apprentices,  arc 
given  instruction  concerning  their  routine  duties.  Lectures  on 
technical  subjects  by  experts  are  given  periodically,  and  there  are 
occasional  talks  belorc  large  numbers  ot  the  men  by  one  ur  more 
olticers  oi  the  company.  The  steam  railroads  have  maintained  lor 
many  years  air  brake  instruction  schools,  hut  their  efforts,  as  a 
rule,  have  gone  no  further. 

Ii  it  is  expected  that  those  who  are  in  the  service  to-day  and 
those  who  enter  it  hereafter  are  to  make  it  their  hie  work  the 
question  of  proper  methods  of  instruction  and  training  is  an  mv 
portant  one  to  the  men  as  well  as  to  the  company.  It  is  due  to  the 
1111-11  that  they  should  In-  titled  for  advancement;  that  their  work 
should  be  watched,  and  that  they  bo  advised  and  encouraged 
whenever  they  fall  short. 

V- fUMKHMCNI   1XJ-X1CTKD  BY  WAY  OK  CORRECTION  AMD 
1  RAINING 

To  enforce  laws,  rules  or  regulations  there  must  be  a  recognized 
authority  with  power  to  fix  penalties  for  infringement.  The  re- 
sponsible officer  of  a  railroad  must  beCOJUC  the  judge  and  jury,  take 
the  evidence  in  every  case,  establish  the  facts  and  render  judg- 
ment. It  is  better  to  prevent  disobedience  by  careful  training  and 
systmatic  inspection  than  it  is  to  punish  the  offender.  But  there 
will  always  be  those  who  will  shirk  their  duty  or  who  will  take 
chances,  a»  well  as  those  who  may  unwittingly  err.  It  should  be- 
come generally  known  that  each  and  every  infringement  will  be- 
taken up  and  punished  without  fear  or  favor. 

That  it  generally  the  best  government  which  is  supported  and 
upluld  by  the  governed,  and  which  accomplishes  the  end  of  its 
organization  with  the  least  friction  and  the  least  display  of  arbi- 
trary authority.  While  it  requires  great  executive  ability  to  carry 
large  enterprises  forward  to  successful  issues,  it  also  requires  tint 
rarest  kind  of  executive  ability  to  administer  punishment  for 
wrongdoing  in  a  manner  that  will  be  considered  by  all  men  as  fair, 
just,  righteous  and  honorable.  In  determining  what  the  system 
or  method  oi  punishment  shall  be  we  must  consider  what  purposes 
arc  sought  in  inflicting  the  penalty.  They  arc  two- fold,  viz.:  (1) 
to  vindicate  the  law  and  secure  obedience  to  it,  and  (2)  to  set  an 
example  to  other*,  to  benefit  them  as  well  as  the  subject.  The 
most  merciful  and  righteous  penalty  which  will  secure  these  ends 
would  appear  to  be  the  best.  The  old  method  of  punishment  by 
means  oi  suspensions  and  fines  appears  to  be  giving  way  to  a  more 
enlightened  and  merciful  MCI  bod  which  not  only  answers  the  same 
purpose,  but  has  a  greater  edue.ition.il  value.  Every  occurrence 
lor  winch  punishment  may  be  administered  ought  to  be  turned  lo 
the  Isencfit  of  the  transgressor  and  be  so  handled  that  he  may  look 
upon  it  as  an  object  lessen  and  a  stimulus  lo  better  things.  The 
system  or  method  of  punishment,  whatever  it  may  be.  should  en- 
courage rather  than  discourage  the  subject.  Its  effect  should 
he  instructive.  It  should  have  a  tendency  to  increase  the  efficiency 
and  loyally  of  the  subject  rather  than  the  reverse. 

Many  of  the  large  roads  of  the  country  have  w  ithin  recent  years 
adopted  one  or  another  modification  of  the  system  known  as  the 
"Brown  or  Kail  Brook  System"  of  discipline  without  suspension, 
and  have  reported  its  gooff  results.  Volumes  have  been  written 
in  its  advocacy,  and  we  shall  probably  hear  much  of  its  workings 
from  those  who  take  part  in  this  discussion.  Without  going  into 
its  details,  it  is  evident  that  the  best-managed  railroads  of  the 


country  are  committed  to  the  principle  involved  and  it  may  be 
concluded,  therefore,  that  the  argumentative  stage  has  been  passed. 
2  he  writer  believes  thoroughly  in  the  underlying  principle  and 
thinks  that  all  roads  should  adopt  some  modification  of  the  essential 
idea.  Its  adoption  will  not,  however,  alone  bring  successful  re- 
sults; something  mure  is  required  than  to  inaugurate  the  principle. 
To  secure  the  best  results  the  men  must  become  willing  and  earnest 
workers  and  be  induced  to  take  pride  in  their  vocation.  They  must 
become  attached  to  it.  Show  rue  a  road  or  a  business  where  the 
tenure  of  position  is  secure,  where  the  wages  are  satisfactory, 
where  promotion  for  merit  is  certain  and  where  there  is  ample  pro- 
vision for  sickness,  disability,  old  age  and  death,  and  I  will  show 
you  a  service  where  the  administration  of  discipline  is  easy  and 
the  results  satisfactory.  In  such  a  service  men  gladly  become 
earnest  and  loyal  workers  and  take  an  honest  pride  in  the  successful 
conduct  of  the  business. 

CONCLUSION 

Returning  now  to  the  idea  of  the  concentration  of  individual 
energies  as  expressed  in  the  beginning  of  this  paper,  you  are  re- 
quested to  look  around  and  say  whether  it  is  not  apparent  in  every 
department  of  business  and  oi  labor.  Is  it  not  true  that  the  one 
thing  which  forces  itself  strongly  upon  our  notice  is  the  superseding 
of  individuality  by  concentration?  Have  not  the  great  aggrega- 
tions of  capital  and  the  aggregations  of  labor  grown  greater  and 
stronger?  Is  not  authority  and  power  to  act  concentrated  in 
fewer  hands?  Have  they  not  for  many  years  been  strengthening 
themselves,  extending  their  organizations,  perfecting  their  disci- 
pline, and  trying  by  every  means  within  their  power  to  attach  men 
lo  them  and  to  increase  the  earnestness  and  loyalty  of  every  unit  of 
the  great  combinations?  We  are  j-.ist  beginning  to  comprehend 
that  irresistible  economic  forces  are  at  work,  and  that  the  universal 
desire  for  a  more  compact  and  better  disciplined  organization  is 
in  response  to  the  instinct  of  self-aggrandizement  or  self-preserva- 
tion. Recent  troubles  in  the  industrial  world  have  shown  that 
mixed  with  our  boasted  national  supremacy  and  material  prosperity 
there  are  throbs  of  discontent  and  the  conflict  of  opposing  ele- 
ments Organized  boards  of  conciliation  and  arbitration  may  for 
a  tunc  plaster  over  the  breach,  hut  the  crack  in  the  wall  remains 
an  element  oi  weakness  and  of  danger.  If  such  is  the  condition 
now,  when  times  are  prosperous,  what  may  happen  when  the 
times  are  bad.  competition  keen  and  profits  disappearing? 

The  opposing  elements  arc  not  irreconcilable,  but  the  danger  is 
greater  than  ever  before,  because  of  the  combined  power  and 
sirenglh  of  the  contestants.  There  will  be  no  halt  in  the  march 
oi  intelligence  and  pn>gress,  but  there  may  be  a  realignment  ot 
the  opposing  forces.  It  is  a  tunc  when  employers  and  employed 
should  understand  one  another  better  and  cultivate  a  spirit  of 
frankness  and  conciliation.  The  master  and  man  idea  should  be 
dispelled;  in  its  stead  there  should  come  a  higher  idea  of  the  re- 
lation of  the  employer  and  employee  and  its  foundation  stone 
should  be  co-operation.  The  manager  of  every  large  institution 
should  not  meet  his  men  only  when  trouble  arises:  he  should  meet 
them,  as  docs  President  V'reeland,  at  regular  intervals,  touch  elbows 
with  them,  talk  with  them  about  their  routine  work  and  show  them 
!>y  bis  actions  thai  he  has  an  interest  in  them  and  a  genuine  regard 
for  their  welfare.  By  such  means,  doubt  and  distrust  are  overcome 
and  a  more  perfect  confidence  is  encouraged.  These  are  the  funda- 
mental prieiples  of  efficient  discipline. 

'«■«  

Establishing-  and  Enforcing-  Discipline* 

BY  C.  H.  KETCH  AM 


When  speaking  of  discipline,  it  is  generally  thought  by  the  men 
is  meaning  suspension  from  service;  hut  the  Century  Dictionary 
says  it  means  teaching,  instruction,  cultivation  of  the  mind,  govern- 
ment and  special  training  to  act  in  accordance  with  rules.  We 
understand  the  meaning  of  discipline  to  be  the  means  of  securing 
the  besl  results  wc  are  now  desirous  of  accomplishing.  First,  a 
staff  of  officers  is  necessary,  men  who  are  thoroughly  conversant 
with  their  duties,  who  have  complete  cemtrol  of  themselves — having 
been  well  disciplined.  A  man  who  cannot  control  himself  in  the 
handling  of  men  should  not  have  control  of  others,  because  he 
will  do  himself  injustice  and  certainly  do  injustice  to  the  men 
under  his  charge. 

The  work  of  the  train  rules  committee  of  the  American  Rail- 
way Association  has  made  the  establishment  of  rules  governing 
employees  in  train  service  easier  than  formerly,  and  as  most 
reads  have  adopted  standard  rules,  it  has  improved  the  work  and 
education  of  trainmen.  The  local  conditions,  however,  of  each  road 
must  he  carefully  considered,  taking  into  consideration  the  facil- 
ities; special  rules  can  take  care  of  such  matters. 

The  best  discipline  would  discover  irregularities  and  correct  vio- 
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lations  of  rules  or  lack  of  good  judgment  before  loss  of  life  or 
destruction  of  property  occurs,  making  it  necessary  to  inllict  punish- 
ment. Close  watch  should  be  kept,  and  when  it  is  found  that 
the  conductor,  engincman  or  other  trainmen  are  violating  rules  that 
may  lead  to  trouble,  get  as  many  together  as  possible,  tell  them  what 
these  violations  are  and  what  they  will  lead  to,  and  inform  them 
that  you  are  doing  this  because  yuu  want  to  keep  them  out  of 
trouble,  and  obtain  good  service.  A  case  in  question  on  a  certain 
railroad  occurs  to  me.  Speed  was  restricted  on  dead  freights 
down  a  certain  grade,  but  the  slow  speed  Order  had  been  long 
neglected ,  a  train  of  twenty  five  cars  became  derailed  because  they 
were  not  able  to  stop  where  a  rail  was  up,  although  Bagged  a  mile 
distant,  and  I  ur  new  engines  were  wrecked  at  the  foot  of  the 
grade.  The  superintendent  changed  shortly  liter ;  the  incoming 
superintendent  heard  of  the  wrecks;  had  his  master  mechanic  get 
together  as  many  enginemen  as  possible  at  one  time,  told  them 
all  about  it.  informed  them  that  (he  speed  limit  was  going  to  be 
enforced  on  second-ctass  trains,  and  that  it  was  necessary  lor  all 
to  run  their  trains  to  make  the  same  time.  This  case  was  used  as  a 
text  for  special  instruction.  Ten  years  have  now  elapsed  and  there 
lias  not  been  a  wreck  there  since. 

When  promoting  a  trainman  to  conductor,  or  fireman  to  engine- 
man,  after  they  have  been  examined  by  master  mechanic  and 
tram  master  on  machinery  and  train  rules,  good  results,  I  think, 
are  obtained  by  the  superintendent  taking  them  in  hand  and  bring- 
ing to  their  attention  their  increased  responsibilities,  what  is  ex- 
pected of  them,  and  cautioning  them  not  to  take  any  chances,  but 
if  in  doubt  to  put  their  train  on  a  siding,  stay  there,  and  ask  the 
dcspatdicr  for  advice,  that  it  will  not  be  considered  a  reflection 
but  a  desire  to  be  right ,  tell  them  of  irregularities  that  liave  oc- 
curred, how  they  occurred  and  how  they  could  have  hern  pre- 
vented. Impress  upon  them  the  responsibility  of  themselves  and 
the  company  to  the  public,  and  let  them  know  that  it  they  obey 
rules  and  show  good  judgment  the  superintendent  will  not  he  com- 
pelled to  administer  discipline— that  they  make  the  cases  and.  like 
a  judge  in  court,  he  has  to  do  his  du'.y  as  an  officer  of  the  com- 


The  officer  who  has  to  inflict  or  decide  punishment  for  violation* 
of  rules  should  be  fair,  honest  and  conscientious,  appreciating  that 
he  represents  the  company,  the  public  and  the  men.  If  he  knows 
of  an  employee  whose  record  is  such  that  the  man  should  not  be 
kept  in  the  service,  but  does  not  dispense  with  his  services,  he  has 
indirectly  andtoacertain  extent  assumed  responsibility  for  the  man's 
act*.  The  court  would  not  excuse,  neither  would  the  public,  who 
look  to  the  officers  to  protect  them  from  disaster,  That  punishment 
is  necessary  for  violation  of  rules,  cannot  be  denied.  If  we  violate 
the  laws  of  the  State,  we  have  to  stand  the  punishment  inflicted; 
if  we  violate  the  laws  of  health,  our  body  suffers-  m  Uilh  cast's 
to  the  extent  of  our  violations.  All  nun  arc  not  of  the  same  tern 
pctament,  therefore  they  cannot  all  be  handled  alike.  Some  men 
feel  keenly  a  reprimand  or  a  record  placed  against  them,  anrl  with 
them  such  punishment  has  good  results;  whereas  other  men  must 
feel  the  rod,  and  suspension  of  certain  duration  seems  to  be  the 
only  punishment  that  will  get  the  bc»t  results  out  of  litem.  Em- 
ployed should  know  that  they  arc  going  to  get  the  benefit  of  their 
record,  and,  if  suspended  for  two  weeks  for  a  certain  offense, 
know  that  another  man  getting  into  the  same  trouble,  but  without 
Iheir  good  record  would  be  suspended  thirty  days;  they  should 
realize  the  reason  why  this  is  so.  Where  several  wrecks  of  the 
same  nature  have  occurred  the  temptation  to  discharge  the  third 
man  regardless  of  record,  because  the  officer  thinks  it  must  be 
stopped,  does  not  look  like  justice  The  third  man  involved  should 
lie  handled  for  his  act  on  its  merits.  Thorough  investigation  should 
lie  conducted  and  all  possible  efforts  made  to  obtain  the  facts;  if 
in  doubt,  take  the  necessary  time  to  ma'.c  »ure  that  you  are  satisfied 
who  is  at  fault.  Try  and  make  plain  to  the  person  responsible 
where  he  violated  the  rule  or  lacked  in  good  judgment  .  but  after 
you  have  concluded  that  the  employee  should  not  be  kept  in  the 
service,  he  should  never  be  re-employed  To  discharge  a  man  is 
a  very  serious  matter:  therefore  the  conclusions  should  be  drawn 
only  after  very  careful  consideration.  If  .,  man  is  g.wid  enough  to 
re  employ  he  should  not  have  been  discharged.  The  custom  of 
discharging  a  man  white  expecting  to  re-employ  him  destroys 
effective  discipline;  the  superintendent's  approval  should  be  re- 
quired before  discharging  an  employee  The  enforcement  of  rules 
should  be  very  exacting,  especially  where  the  train  movement  i< 
affected. 

As  to  what  punishment  is  the  most  effectne,  a  record  or  a 
reprimand  in  some  cases  is  sufficient;  at  other  limes  a  moderate  or 
long  suspension  is  necessary.  Each  case  must  be  considered  on 
its  merits;  no  set  plan  can  be  laid  down  that  can  Ik'  followed  with 
invariably  good  results.  The  "Brown"  *ysnm  It. is  U'en  juggled  to 
such  an  extent,  to  meet  the  wishes  of  an  officer  who  has  a  desire 
to  be  slack  on  discipline  or  who  lacks  the  courage  to  enforce  it, 
that  it  has  lost  its  effectiveness;  whereas,  had  that  officer  tried  to 


>  the  man  he  would  not  have  an  unpleasant  duty  to  perform. 
Our  judges  would  not  be  long  tolerated  if  they  failed  to  do  their 
duty,  so  an  officer  should  do  his  duty  without  fear  or  favor,  but 
tempered  with  mercy  and  justice.  From  information  received  in 
conversation  with  the  rank  and  file  On  some  of  the  roads,  I  am  led 
to  believe  that  many  superintendents  courted  the  Brown  system 
because  formerly  their  ranking  officer*  frequently  reversed  their 
decisions  and  destroyed  their  usefulness  as  disciplinarians.  Now 
the  Brawn  system  saves  them  from  embarrassment.  The  superin- 
tendent should  be  the  officer  to  whom  the  men  look  to  settle  their 
cases;  if  he  knows  them  as  he  should,  and  is  the  right  man  in 
the  right  place,  the  company,  as  well  as  the  men,  will  be  fully 


BY  G.  VV.  SI.IN1.KKI.ANIJ 


Id 


It  was  recently  stated  by  a  great  public  educator  that  "Tin 
ha>  been  made  over  during  the  last  fifty  years."  With  this  process, 
you  gentlemen  of  the  railway  and  steamship  service  have  had  much 
to  do;  within  a  very  lew  of  those  years  we  have  seen  the  making 
over  of  your  forces  in  the  conversion  of  the  inefficient  and  carele-ss 
seclionmaii  into  the  faithful,  vigilant,  storm-defying  track  and  road 
watcher;  we  have  appreciated  the  transformation  of  the  uncouth, 
mufile-VLiced  brakeman.  who  kicked  so  hard  against  the  "badge 
of  servitude"  when  first  he  put  the  uniform  on,  inlo  the  natty  train- 
man of  to  day,  who,  after  assisting  "passengers  off  first,  please," 
and  helping  others  on,  steps  inside  the  car  M  the  train  starts,  and, 
in  a  distinct  voice,  announces,  "Joncsville  next  stop  -next  slop  is 
Jonesville,"  repeating  it  before  the  station  is  reached;  we  have 
noted  the  alert  and  silent  motorman  on  the  end  of  the  car  erstwhile 
occupied  by  the  jolly,  gossipy  driver,  as  well  as  many  other  familiar 
incidents  of  this  great  evolution,  which  is  still  going  on. 

Leaving  the  discursive  line  of  thought  engendered  by  the  breadth 
and  age  of  our  theme  I  will,  if  you  please,  devote  the  remainder  of 
my  time  to  sonic  types  of  discipline  in  other  than  railway  organiza- 
tions ;  and  in  order  that  this  paper  may  not  greatly  exceed  the  mini- 
mum of  time  to  l>e  consumed  ill  Us  reading.  I  will  confine  it  to  ref- 
erences to  three  widely  differing  kinds  all  of  interest  to  railroad 
men.  all  with  the  "full  and  free  consent  of  the  governed,"  one  of 
which  i»  supported  by  voluntary  conlributions  or  assessments  of  its 
members,  the  second  partly  by  its  own  revenue  and  partly  by  public 
taxation,  and  the  third  a  revenue  earning  transportation  company. 
Before  doing  so,  however,  permit  me  to  say  that  in  my  opinion  the 
"efficiency"  of  any  discipline  is  so  largely  judged  from  the  view- 
point of  the  observer,  and  thus,.-  view  points  so  frequently  change 
as  has  been  the  case  with  some  of  us  concerning  that  of  the  slipper 
1  he  shingle,  the  birch  and  ihe  ruler — each  must  decide  for  himsel-' 
as  to  the  "effectiveness."  of  any  method,  or  leave  it  to  old  Father 
Time  and  results. 

The  first  of  these  types  is  the  American  Federation  of  Labor, 
winch,  regardless  of  our  views  as  to  its  principles,  purposes  or 
tendencies,  we  must  admit  presents  a  discipline  which  trains  its 
members  to  absolute  obedience  and  subjection  to  the  control  and 
direction  of  its  officers,  the  sinking  of  individuality  and  abnegation 
of  s,  lf,  and  maintains  zeal,  spirit  and  confidence  in  the  face  of  all 
discouragement,  even  when  striking  against  the  rock  on  which  is 
implanted  the  banner  of  forces  that  believe  in  the  inherent  right 
of  every  man  to  sell  his  own  labor,  skill  or  ability  to  his  best  ad- 
vantage-a  rock  around  which  its  many  very  able  and  energetic 
chieftains  have  not  yet  found  a  safe  course  to  steer. 

The  second  selected  type  is  one  of  our  dear  old  Uncle  Samuel's 
departments  I  refer  lo  that  department  of  our  government  which 
more  than  all  others  appeals  most  strongly  to  our  civic  pride— thai 
one  which  is  almost  invariably  used  as  an  argument  in  favor  of 
government  ownership  or  control  of  public  utilities  by  a  very  few 
generally  well-informed  and  well-meaning  citizens,  a  vers'  large 
number  of  others  who  think  they  think,  and  politicians  of  both 
parties  who  wish  to  stir  the  public  pulse  for  party  advantage  or 
personal  gain,  viz  :  The  I'ost  Office  Department  of  our  general 
government.  To  the  popular  belief  that  its  discipline  is  the  cm 
bodiment  of  all  that  is  perfect  and  an  important  factor  in  producing 
Us  efficient  service,  we  may  humbly  bow:  but  it  is  my  individual 
opinion  that  many  other  much  more  impcutant  factors  have  aided 
in  the  development  and  perfecting  of  our  magnificent  postal  service 
than  has  its  autocratic  discipline  by  the  Revised  Statutes.  Promi- 
nent among  these  factors  we  may  mention  the  extraordinary  fa- 
cilities provided  by  railroad  and  steamship  companies,  frequently 
at  nominal  cost — our  sublime  and  childlike  faith  that  government 
can  do  no  wrong,  which  causes  us  to  pay  both  (or  transportation 
Of  our  mail  matter  and  taxes  for  transportation  of  other  people's 
freight  by  mail— and  the  much  decried  "spoils  system"  which. 
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making  political  bosses  of  its  fourth-class  postmasters  and  official* 
oi  higher  grade,  for  a  long  period  gave  m  the  government,  without 
adequate  pecuniary  compensation,  invaluable  service*  .sometimes  of 
the  very  highest  administrative  ability,  which,  if  paid  for  tn  cash, 
would  either  have  swelled  the  appropriations  to  an  unwarrantable 
and  unobtainable  extent  or  reduced  the  value  of  the  service  by  its 
withdrawal  from  crossroad  hamlets.  May  we  not  also,  but  with 
equal  humility,  question  whether  this  severe  discipline  aids  as 
rapidly  as  might  a  more  liberal  one  in  the  development  of  the  great 
and  unquestioned  proficiency  of  its  intelligent,  uniformed  force,  and 
particularly  its  mail  clerks  in  the  Railway  Postal  Service. 

For  my  third  tand  last)  type  I  wish  to  call  your  attention  to 
the  discipline  of  a  great  transportation  company  which  applies  to 
all  its  force,  a  small  army  of  men  working  in  and  traversing  thirty 
States  and  territories  and  all  the  Canadian  provinces,  of  agents  and 
shipping  correspondents  in  every  commercial  port  and  city  of  the  Old 
World  subject  only  to  the  governmental  regulations  or  commercial 
customs  of  different  nations  in  which  their  work  is  done,  and  fits 
nearly  every  phase  of  the  lexicographers'  definitions,  including  also 
"prevention"  and  the  "open  door "• — a  definition  which  I  think  was 
coined  by  the  president  of  this  club.  Its  education  and  training 
of  its  employees  is  broad  and  comprehensive,  tending  always  to 
the  rapid  and  careful  performance  of  many  diversified  duties. 

The  first  of  its,  general  instructions  is:  "A  printed  circular  is 
issued  from  the  president's  office  monthly  for  the  information  and 
instruction  of  employees  only,  etc."  The  heading  of  this  monthly 
circular  reads,  •'Suggestions  tending  to  simplify  details,  further 
economy  or  increase  the  efficiency  of  our  system  for  doing  business 
are  cordially  invited  from  all  connected  with  the  company,  and  will 
be  duly  considered."  These  circulars  arc  always  educational  and 
are  eagerly  looked  for  and  carefully  studied  by  employees  who  are 
trying  to  fit  themselves  for  promotion,  and  that  covers  the  majority 
of  them.  Another  of  the  general  instruction*  says.  "The  most 
polite  and  gentlemanly  treatment  of  all  customers  whether  men. 
women  or  children,  rich  or  poor,  white  or  black,  or  however  in- 
significant their  business-  -is  insisted  upon.  It  must  not  be  for- 
gotten that  the  company  is  dependent  on  these  -same  people  for  its 
business" — and  violations  of  this  rule  are  never  excused  or  con 
doncd.  You  will  note  that  as  a  preventive  it  is  very  politely  inti- 
mated to  the  employee  that  it  the  company  does  not  get  patronage 
on  account  of  his  incivility  it  will  have  no  use  for  him,  and  there  is 
no  question  that  it  i*  so  read  and  applied. 

No  civil  service  examination  to  ascertain  their  knowledge  of 
astronomy  or  geology  and  like  subjects  is  required  of  applicants 
for  positions,  nor  arc  they  asked  their  religious  or  political  creeds 
or  affiliations— the  requirements  are  good  character,  fair  physical 
condition,  good  eyesight  and  hearing,  intelligent  appearance,  and. 
of  course,  ability  to  read  and  write  The  lowest  grades  of  service 
are  label-boys,  porters  and  wagon  helpers.  Promotion  for  efficiency 
is  the  invariable  rule  of  the  American  Express  Company  (which  is 
the  one  referred  to  herein)  and  as  its  officials  of  every  grade  have 
been  promoted  from  its  ranks  the  ambitious  young  men  in  all 
grades  arc  always  trying  to  fit  themselves  for  promotion;  there  is 
usually  more  than  enough  to  fill  the  better  positions,  and  it  i» 
very  rarely  that  a  new  man  can  find  an  opening  which  will  give 
him  a  big  salary  on  the  start. 

It  is  the  only  commercial  or  industrial  concern  of  which  I  know, 
Ho  i>er  cent  of  whose  employees,  scattered  over  the  world  as 
these  are.  make  written  contracts,  which,  while  binding  on  the 
company  (frequently  in  large  amounts  I,  are  operative  when  signed 
by  the  employee  and  without  being  vised  by  the  home  office,  and 
on  which  the  company  is  only  released  from  obligation  when,  after 
passing  through  many  hands  and  quite  pos-ibly  crossing  continents 
and  oceans,  they  art-  completed  by  some  other  employee  distant 
from  the  point  of  agreement :  so  effective  is  its  discipline  that 
although  many  lens  of  thousands  of  such  contracts  arc  made  by  its 
employees  daily,  the  instances  in  which  they  are  not  executed  both 
in  letter  and  spirit  are  infinitcsimally  small  when  compared  with 
the  entire  number. 

It  is  this  educational  discipline  which  qualifies  its  men  rapidly 
and  carefully  to  perforin  many  widely  differing  daily  duties,  the  list 
of  some  of  which  makes  that  famous  one  of  the  "country  station 
agent"  pale  into  insignificance.  While  some  of  its  employees  could 
not  pass  a  government  civil  service  examination  the  practice  which 
makes  perfect,  their  ambition  and  the  methods  of  the  company  make 
then  proficient  much  more  rapidly  than  does  other  discipline.  As 
an  illustration  of  this  (and  it  is  also  brought  up  because  of  the 
discussion  at  our  last  meeting  on  the  subject  of  loading  cars)  it 
might  not  be  out  of  place  to  say  that  on  one  of  the  leading  trunk 
lines  from  this  city  the  United  Slates  Railway  Mail  Service  sends 
about  eighteen  exclusive  mail  cars  during  twenty-four  hours:  in 
addition  to  our  business  for  points  within  150  miles  of  the  city  ami 
long-distance  shipments  sent  out  earlier  in  the  day,  we  load  at  our 
principal  depot  in  this  city  between  seven  and  nine  o'clock  every 


week-night,  eighteen  exclusive  express  cars  carrying  matter  for 
Northern  New  England,  Canada,  around  the  Great  Lakes,  the  Mis- 
souri River  and  the  Gulf  of  Mexico,  and  over  the  Rocky  Mountains 
to  the  Pacific  Coast  and  the  far  Orient.  These  cars  are  loaded  for 
various  principal  points  and  branch  routes  and  the  business  is 
always  loaded  in  station  order,  and  the  packages  in  them  arc  placed 
in  scaled  trunks  or  cases  which  are  also  destined  to  cities  and 
smaller  routes.  Its  men  from  the  lower  grades  of  service  become 
so  extremely  proficient  in  the  geography  of  the  country  that  there  is 
always  a  considerable  portion  of  its  depot  force  competent  not  only 
to  sort,  way-bill  and  load  this  matter  quickly,  but  to  name  the 
proper  route,  trunk  or  identical  place  m  the  car  where  each  ship- 
ment should  be  placed  to  insure  its  reaching  it*  destination  by  the 
shortest  and  quickest  route,  even  if  such  destination  should  be.  as  is 
frequently  the  case,  a  small  hamlet  off  of  railway  lines. 

Another  phase  of  its  discipline,  which  has  a  very  important  bear- 
ing on  its  efficiency,  is  both  preventive  and  corrective,  namely, 
that  covered  by  the  general  rule  that  "who  breaks,  or  loses,  pays." 
This  rule  is  rigidly  applied  in  every  case  where  it  is  shown  that 
the  loss  or  breakage  occurred  through  the  carelcssm-si  or  negli- 
gence of  the  employee  or  was  preventable  by  him ;  but  it  is  not 
enforced  when  it  is  shown  that  the  result  was  owing  to  causes  be- 
yond the  employee's  control-  the  utmost  care  always  being  used 
not  to  do  the  man  injustice.  There  are  several  other  prominent 
features  of  its  discipline  to  which  we  might  further  allude,  but  I 
fear  it  would  trespass  too  greatly  on  your  time,  and,  therefore,  will 
not  detain  you  further  in  regard  to  this  illustration  of  what  we 
think  is  very  "efficient  discipline  "  I  will  close  with  the  following 
quotation  from  an  anonymous  author :  "  Discipline,  like  the  bridle 
in  the  hand  of  a  good  rider,  should  be  ever  active,  both  a*  support 
and  as  a  restraint,  yet  seem  to  lie  easily  in  hand.  It  must  always 
be  ready  to  check  or  to  pull  up,  as  occasion  may  require,  and  only 
when  a  runaway  should  the  action  of  the  curb  be  perceptible." 

»♦» 

Northwest  Railway  Club 


At  a  recent  meeting  of  the  Northwest  Railway  Club  there  was 
a  brief  discussion  011  the  merit  system,  prompted  by  a  paper  read  at 
a  former  meeting  on  "Hie  Best  Eorm  of  Discipline  for  Engine 
and  Train  Men."  The  Brown  system  of  debit  and  credit  was  ex- 
plained, and  George  Dickson,  of  the  Great  Northern  Railway,  dis- 
cussed the  advancement  in  the  character  and  intelligence  of  the 
men  of  late  years.  The  engineer  of  seventy  years  ago  was  a  me- 
chanical genius,  he  said,  and  was  selected  because  of  his  familiarity 
with  his  locomotive,  whereas  the  successful  engineer  of  to-day  is 
careful,  conservative  and  obedient.  Discipline  is  oi  higher  im- 
portance to-day  than  formerly.  Mr.  Dickson,  in  closing  his  re- 
marks, made  a  suggestion  regarding  the  disposition  of  cases  of 
discipline  brought  under  the  rules: 

"I  believe  that  where  to  many  men  of  one  class  are  engaged  in 
the  one  kind  of  work,  as  in  the  case  of  road  men.  there  should 
be  one  man  whose  business  it  should  be  to  sit  in  judgment  on  all 
men  who  arc  unfortunate  enough  to  come  under  the  rules  of 
discipline.  He  should  be  a  man  capable  of  rendering  an  honest 
and  just  decision,  treating  all  men  alike,  whether  the  system  be 
one  of  merit  marks  or  suspension.  There  would  be  a  sameness 
in  the  judgments  meted  out  and  the  superintendent  would  tie  re- 
lieved of  an  unwelcome  duty. 

"I  believe  that  merit  marks  should  be  given  when  a  certain  num- 
ber of  miles  has  been  made  without  accident,  and  the  man  who 
i*  successful  in  rolling  up  a  big  mileage,  especially  during  the 
busv  season,  should  receive  his  just  reward." 

H.  T.  Gould,  of  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
Railway,  said:  '"It  is  a  very  difficult  matter  for  anyone  to  get 
at  this  subject  in  a  satisfactory  way.  You  can  always  sec  the  bad 
points  in  a  man,  because  they  are  always  reported  to  you,  but 
when  you  come  to  his  good  points  it  is  a  different  proposition.  In 
handling  a  personal  record  under  the  Brown  system.  I  think  it  is 
the  duty  of  every  man  in  the  employ  of  the  train  service  to  look  at 
the  merit  side  as  well  as  the  debit  side.  I  think  that  the  trainmen 
and  the  enginemen  arc  a  little  jealous  of  one  another,  and  for 
lliat  reason  you  do  not  see  the  good  qualities,  where  you  always 
get  the  bad.  I  am  speaking  now  from  the  standpoint  of  the  operat- 
ing department.  I  am  not  as  well  versed  in  the  mechanical  side  of 
11.  But  I  always  find  that  we  have  debits  to  place  against  a 
man's  record,  when  undoubtedly  some  credits  arc  overlooked 
through  not  being  reported.  And  therefore  I  think,  in  order  to 
make  that  system  a  success,  the  trainmen  and  the  enginemen  should 
report  to  their  respective  heads  of  the  departments  the  good 
qualities  of  the  men  and  not  always  the  lad." 

Vice-President  Faltlur  closed  the  discussion  with  the  following 
observations:    "There  seems  to  be  a  very  general  consensus  of 
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..pinion  that  if  a  man  is  to  be  debited  for  an  error  committed,  or 
for  some  slight  mistake  or  fault,  he  should  certainly  be  credited 
by  an  equal  amount,  if  he  »hows  good  qualities,  in  order  to  wipe 
out  the  debit  against  him.  Otherwise  it  would  seem  that  it  must 
be  a  question  of  time  only  when  these  debits  accumulate  to  such 
an  extent  that  he  cannot  at  all  eliminate  them,  and  he  must  quit 
the  roa,d  and  find  employment  elsewhere,  thus  bringing  al*>ut  the 
very  reverse  of  what  was  intended;  that  is  the  improvement  of  the. 
service.  The  question  of  improvement  of  the  service  should  be 
borne  in  mind,  I  think,  throughout,  and  if  we  have,  as  the  last 
speaker  has  stated,  debits  against  a  man,  we  should  certainly  also 
have  credits  for  him." 

The  next  feature  of  the  programme  was  a  paper  by  M.  H.  A. 
Ferguson,  of  the  Chicago  Great  Western  Railway,  on  "Draw  bar 
I'ull  Rating  of  Engines,"  and  ihe  discussion  it  provoked  The 
paper  was  accompanied  by  two  curves  made  from  records  obtained 
by  dynamometer  car  tests  covering  a  period  of  over  six  months, 
and  including  10,000  cars.  The  curve  showing  the  pounds  per  ton 
draw-bar  pull  was  very  regular.  It  was  also  shown  how  much  less 
the  pounds  per  ton  is  for  heavy  cars  than  for  light  ..ties;  but  when 
the  pounds  per  Ion  is  multiplied  by  its  proper  weight  of  car.  the 
character  Of  the  curve  is  entirely  changed,  showing  the  importance 
of  taking  care  of  the  resistance  of  each  car  separately,  instead  of  the 
"adjusted"  method  of  adding  a  fixed  average  factor  to  each  car 
regardless  of  weight  The  curves  given  are  for  a  straight  and  level 
track.  In  order  to  find  the  draw-bar  pull  lor  any  weight  of  car 
for  any  given  grade  and  curve,  direcli.'n  is  given  to  add  the  draw- 
bar pull  due  to  grade  alone  to  the  draw  liar  pull  for  level  langnit. 
and,  if  there  be  any  curve,  also  add  the  product  of  the  degree  of 
curve  times  1.35.  This  result,  multiplied  by  the  weight  of  car  in 
tons,  gives  the  total  draw-bar  pull  for  that  car  on  the  given  grade 
Mr.  Ferguson  said  that  he  had  found,  during  the  course  of  some 
road  tests,  that  the  following  was  a  simple  and  quite  accurate 
way  of  obtaining  the  draw  bar  pull  of  various  weights  of  car*  over 
any  grade  or  curve,  it  only  being  nccc-sary  to  know  the  figures  for 
a  level  tangent:  "Let  us  suppose  that  an  engine,  exerting  a  draw- 
bar pull  of  jo.ooo  lbs,  hauls  a  train  of  thirty  cars,  weighing  1500 
tons,  over  a  certain  grade  and  curve  at  the  required  ipced.  If  we 
divide  20,000  by  thirty,  the  number  of  cars,  we  find  that  the  average 
draw-bar  pull  per  car  is  fjfjQ  lbs;  also,  by  dividing  1500  tuns  by 
thirty  we  find  that  50  tons  is  the  average  weight  per  car ;  then  by 
dividing  (167  by  fifty  we  get  IJ.54  lbs.,  as  the  average  draw  bar 
pull  per  ton  for  a  50-ton  car.  The  draw-bar  pull  for  a  50-ton  car 
mi  a  level  tangent  is  2.6  lbs.  Therefore  13.34  minus  >.(>,  or  1074. 
is  the  pounds  per  ton  draw-bar  pull  for  that  grade  or  curve,  and 
is  constant  for  any  weight  of  car.  For  other  weights  lhan  fifty, 
add  to  10.74,  theft  level  tangent  resistance  in  pounds  per  ton. 
multiply  by  the  weight  ..f  car,  and  we  have  the  figure  for  our  load- 
British  Electric  Railway  Practice 


At  the  meeting  of  the  British  Institution  of  Civil  Engineers  on 
Tuesday,  Nov.  it,  a  paper  was  read  on  "Electric  Tramways,"  b» 
C  Houkinson,  M.  Inst.  C.  E,  B.  Hopkinson,  and  E  Talbot.  M. 
Inst.  C.  E, 

The  authors  stated  that  when,  about  the  year  1897,  electric 
tramways  had  begun  to  be  constructed  in  Great  Britain  on  a  large 
Kale,  there  had  already  been  many  thousand  miles  in  operation 
in  America,  and  a  vast  amount  of  American  experience  had  been 
available  in  connection  with  this  branch  of  engineering.  Con- 
sequently, British  tramways  had  been  constructed  largely  accord- 
ing to  American  methods,  and  showed  a  good  deal  of  the  uniform- 
ity characteristic  of  American  practice.  The  authors'  experience 
had  been  gained  principally  in  the  construction  of  the  tramway 
systems  of  Leeds  and  Ncwcastlc-on-Tync,  and  the  paper  discussed 
a  number  of  important  points  in  tramway  practice,  which  were 
illustrated  by  reference  to  these  two  systems  of  tramways  The 
paper  was  divided  into  four  sections,  viz.:  (1)  Generation  of 
power.  (2)  Transmission  of  power  to  the  cars.  (3)  Rolling  stock. 
(4)  Earth  returns. 

The  nature  of  the  load  <>n  a  tramway  generating  station  was 
discussed,  and  it  was  shown  from  actual  records  to  what  extent 
increasing  the  nunitier  of  cars  resulted  in  making  the  load  more 
uniform.  With  seventy  cars  <>r  more,  the  load  was  so  nearly  con- 
stant that  the  steam  consumption  per  unit  was  Substantially  the 
same  as  though  it  were  constant  and  equal  to  the  mean.  Hence 
in  a  station  of  this  size,  equalization  of  the  load  by  means  of  a 
storage  hattcry  was  of  no  use  as  regarded  ceonomy.  though  in  a 
small  station  it  might  be  of  great  value.  A  storage  battery  equal 
lo  replacing  one-third  of  the  generating  plant  for  one-half  hour, 
should,  however,  be  installed  in  a  continuous-current  power  station 
for  the  purpose  of  replacing  a  generating  unit  in  case  of  I 


and  for  running  car*  at  night.  The  effect  of  short  circuits  on 
the  generator  was  considered;  in  the  worst  case  there  nught  be  a 
force  equal  to  three  or  more  times  the  normal  force  applied  at  the 
periphery  of  the  armature  for  a  period  of  one-tenth  of  a  second, 
that  being  the  time  which  a  circuit-breaker  took  to  open.  This 
necessitated  a  very  strong  connection  between  armature  and  fly- 
wheel. Another  effect  of  the  opening  of  the  circuit-breaker  was 
the  sudden  diminution  of  the  load  on  the  engine  to  nothing,  which 
necessitated  special  arrangements  for  preventing  the  engine  from 
running  away.  This  required  cither  very  quick  governing  or  a 
heavy  fly-wheel.  Except  for  short  circuits,  an  ordinary  governor 
and  an  ordinary  fly-wheel  were  sufficient.  Tachograph  record* 
showing  the  rise  of  speed  on  one  of  the  Newcastle  engines  when 
the  load  was  thrown  off  were  discussed.  The  question  of  over- 
dynamos  was  considered,  and  dynamos  wound  for 
potential  were  recommended. 
The  simplest  method  of  transmitting  the  power  to  the  cars 
was  10  make  the  trolley  wire  into  an  electrically  continuous  net- 
work and  to  feed  the  current  into  it  at  several  points.  In  prac- 
tice, however,  it  was  found  necessary  to  divide  the  trolley  line 
into  sections  insulated  from  each  other,  each  section  being  fid  at 
•  me  point.  The  points  of  division  in  the  center  of  a  city  wcr» 
determined  by  considerations  of  safety;  in  the  outer  districts,  ques- 
tions of  economy  and  the  necessity  of  keeping  the  variations  of 
line  potential  within  limits  might  come  in.  Ihe  principles  were 
illustrated  by  reference  to  Newcastle-onTyne.  There  was  no 
objection  to  the  line  potential  occasionally  dropping  100  volts  below 
normal;  and  this  led  to  the  result  that  a  two  and  one-half  minute 
service  of  ears  could  be  worked  up  to  a  distance  of  2  miles  from  a 
feeding  point.  The  most  economical  size  of  cable  was  next  con- 
sidered ;  the  mean  current  density  should  rarely  exceed  300  amps, 
to  the  square  inch.  This  entailed  a  mean  drop  of  potential  of 
alH.ut  13  soils  per  mile  of  feeder,  and  feeds  could  be  carried 
to  a  distance  of  I  mile  or  i!i  miles  without  boosting.  The  loss 
in  the  trolley  wire  in  supplying  ten  cars  on  1  mile  of  double 
track  from  one  end  was  between  2  per  cent  and  4  per  cent  of  the 
iHiwer  given  to  the  cars.  The  conclusion  was  that  on  the  outer  sec- 
tions the  line  might  be  divided  into  sections  2  miles  long.  In 
many  cases  excessive  traffic  on  a  |>articular  route  had  to  Ik-  dealt 
with  cm  a  few  days  of  the  year,  the  traffic  being  small  on  other 
days.  This  was  illustrated  by  reference  to  a  case  in  Leeds  where 
fifty  cars  had  to  be  supplied  with  current  on  twenty  days  in  the 
vear  at  an  average  distance  of  y/,  miles  from  the  generating  sta- 
Imn.  The  method  by  which  this  was  done  with  continuous  current 
and  boosters  was  discussed,  and  was  compared  with  and  found 
preferable  to  three-phase  high-tension  transmission  and  Conversion 
Die  Ueds  tramway  system  was  as  extensive  a  system  as  could  be 
e  conomically  served  by  a  single  1 
tion.  placed  in  the  center  of  the  system. 

The  most  important  requirements  in  a  motor  car  for  use  in 
cily  systems  were  that  it  should  be  capable  of  rapid  and  well-sus- 
tained acceleration,  and  that  it  should  be  able  to  go  quickly  up 
hill.  These  requirements  could  be  fulfilled  only  by  motors  capable 
of  traveling  on  the  level  of  speeds  far  above  what  was  allowable 
in  practice.  Curves  were  given  showing  the  acceleration  of  the 
car  from  rest  with  various  motors  and  under  various  conditions. 
A  mean  acceleration  of  3  ft.  per  second  per  second  up  to  a 
speed  of  10  ft.  per  second  could  lie  obtained  with  motors  of  a  type 
found  to  be  satisfactory  in  Leeds  and  Newcastle.  The  effect  of 
luil  driving  on  starting  was  considered. 

There  was  much  difference  of  opinion  on  the  subject  of  earth  re- 
turns. In  Great  Britain  the  Board  of  Trade  restriction  of  the 
rail  drop  to  7  volts  had  made  cases  of  electrolysis  by  return  cur- 
rents very  rare,  but  it  could  not  yet  be  said  that  absolute  safety  was 
secured  for  metallic  pipes  in  the  neighborhood  of  tramway  tracks. 
The  resistance  of  the  rails  and  bonds  used  in  tramway  practice  as 
determined  in  experiments  by  the  authors  was  given.  In  a  new- 
fished  and  bonded  joint  a  good  deal  of  current  went  through  the 
fish-plates  and  sole  plates.  The  Falk  cast-welded  joint  was  de- 
scribed and  also  the  Thermit-welded  joint.  It  was  considered  un- 
advisable  by  the  authors  to  use  such  joints  on  sharp  curves  or  on 
cmssing  a  bridge  with  steep  approaches  on  account  of  the  effect 
of  expansion  and  contraction,  On  straight  track,  however,  the 
lateral  support  to  the  rails  prevented  variations  of  temperature 
from  doing  damage.  Experiments  were  described  from  which  it 
appeared  that  from  one-sixth  to  one  fourth  of  the  current  in  the 
rails  was  diverted  into  the  earth.  A  service  of  about  ten  cars  per 
double  mile  could  be  worked  over  a  distance  of  2  miles,  the  feeding 
point  being  at  one  end.  without  the  7-volt  limit  being  exceeded. 
The  system  of  return  feeders  in  Newcastle  and  Leeds  was  de- 
scribed. Where  the  Board  of  Trade  limit  was  exceeded,  if  all  the 
current  were  taken  out  of  the  rails  close  10  the  (sower  station,  the 
extension  of  the  return  feeder  to  points  about  mile  distant 
from  ihe  power  station  would  produce  a  very  marked  reduction  in 
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the  rail  drop,  owing  to  the  fact  that  the  great  concentration  of  cur- 
rent which  took  place  in  the  center  of  the  city  with  converging 
route*  MM  thereby  avoided.  Thi»  was  the  system  now  adopted  in 
Ncwrastle-on-Tyne,  but  provision  had  been  made  on  the  switch- 
hoard  whereby  the  cars  could  be  divided  into  two  groups,  each 
group  being  run  by  its  own  generator.  The  firsi  comprised  all  the 
cars  outside  a  radius  of  3  miles,  and  a  second  all  within  that  radius. 
In  Leeds  the  greater  part  of  the  current  would  be  taken  out  of  the 
rails  close  to  the  power  station,  but  a  portion  sufficient  to  bring  the 
drop  of  potential  in  the  rails  within  the  legal  limit  would  be  drawn 
hack  through  a  number  of  return  feeder*  about  1  mile  long.  Ex- 
ceptional traffics  at  particular  points  were  dealt  with  by  special 
boosters  and  return  feeders.  The  authors'  experiments  showed  that 
a  current  of  300  amps,  in  the  rails  between  two  points,  2  miles 
'  apart,  implied  a  potential  of  about  5  volts  between  those  two  | 
The  potential  was  proportional  to  the  current  within  I  per 
which  showed  that  the  conduction  of  the  leakage  curra 
the  earth  was  metallic  in  its  nature  and  not  electrolytic  to  any 
considerable  extent.  Examination  of  the  current  in  the  rails,  and 
of  the  potential  at  various  points  of  the  tramway  system,  with  a 
constant  current  of  300  amps,  passing  had  shown  that  only  a  very 
small  portion  of  that  current  got  into  the  gaspipes.  This  result 
was  discussed  and  was  shown  to  be  nut  surprising.  The  possibility 
of  electrolysis  with  such  currents  as  did  get  into  the  pipes  was 
considered.  Unless  there  were  strata  of  such  small  extent  and 
high  conductivity  compaied  with  the  average,  and  so  placed  as  to 
cause  a  concentration  of  the  current  into  the  pipe  to  a  density  of  a 
thousand  times  the  mean  current  density  or  more,  no  corrosion  of 
the  pipe  would  take  place,  and  the  "-volt  limit  might  be  exceeded 
many  times  without  damage  to  the  pipe.  On  the  other  hand,  if 
such  strata  were  present,  electrolysis  (with  damage  to  the  pipe) 
was  unite  possible,  even  though  the  7-volt  limit  MM  not  exceeded- 




Electrically  Operated  Coal  Hoist  Having  Variable  Speed 
Control* 


BY  P.  11.  KEILHOl.TZ 


The  use  of  electric  machinery  for  coal  hoisting  has  nuny  advan- 
tages over  steam  machinery  when  the  hoist  is  considerable.  It 
has  also  the  advantage  of  less  cost  of  operation  and  maintenance. 
Its  initial  cost,  however,  is  greater. 

There  are  two  distinct  operations  in  coal  hoisting:  Raising  the 
loaded  shovel  and  lowering  it  empty.  All  that  is  required  for 
raising  is  a  smooth  acceleration  for  closing  and  raising  the 
shovel,  and  full  power  application  as  long  as  possible  in  order  to 
decrease  the  time  of  hoisting  Full  power  application  can  be 
continued  longer  with  an  electric  hoist  than  with  steam,  owing 
10  the  less  inertia  of  the  former.  A  smooth  acceleration  is  re- 
quired became  the  cables  are  without  stretch  and  for  very  high 
hoists  would  introduce  objectionable  strains  in  the  structure  or 
damage  to  the  gearing.  It  is  in  lowering  the  empty  shovel  that 
the  electric  hoist  has  marked  advantages.  With  steam  hoist 
the  lowering  is  accomplished  by  braking,  and  with  high  hoists, 
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of  friction  is  uncertain,  and  braking,  therefore,  i.  ->bje 
because  violent  surging-,  are  introduced  in  the  boom  -i.ucture  and 
tower.    With  the  electric  hoist,  owing  to  the  periect  u  wrsibilily 


COAL  HOISTING  TOWER 

r.f  the  electric  motor,  the  motor  is  used  as  a  generator  having  a 
separately  excited  field  and  driven  by  the  weight  of  the  descending 
bucket.  In  its  armature  circuit  is  a  rheostat  to  dissipate  the  heat 
generated.    It  is  at  once  apparent  that  this  heat  dissipation  can 
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large  show-Is  and  rapid  lowering  the  large  amount  of  heat  gener- 
ated by  the  brakes  is  difficult  to  get  rid  of  As  brakes  depend 
upon  frictinn.  which  is  a  function  of  two  things-thc  surface  con- 
ditions and  the  pressure  between  the  rubbing  suraccs — the  amount 

•Krsd  *l  lh»  tnrrt,ng  ol  the  Amtrkin  Ifittitmr  .  I  Electoral  Kniineers. 
Nrw  V..rk.  N.v    a.  1901. 


he  better  accomplished  with  a  rheostat  than  with  a  brake  band. 

The  Ward-Leonard  system  of  control  is  used  and  the  apparatus 
consists  of  a  motor  generator  set  and  a  hoist  motor  which  receives 
its  power  from  the  motor  generator  set,  the  motor  of  which  is 
supplied  with  550-voIt  direct  current.  The  field  of  the  generator 
is  separately  excited  and  its  strength  is  controlled  by  the  operator 
by  means  of  a  foot  operated  rheostat.    The  field  of  the  hoist 
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motor  is  excited  by  the  550-volt  dir 
double  throw,  three-blade  switch,  th< 


i"l  current. 


By 


means  of  a 
tat  is  cut  out  of 

the  generator  field  circuit  and  cut  into  the  field  circuit  of  the  hoist 


tt; 


test,  and  which  could  have  its  voltage  varied  within  wide  limits 
so  as  to  furnish  any  current  up  to  1500  amps.  The  cable  connected 
to  the  other  end  of  the  pipe  was  then  connected  to  three  ammeter 

shunts  in  «ertc=,  in  order  to  rnr.Wc  the  readings 
to  be  easily  checked,  after  which  it  was  carried 
through  a  circuit  breaker  and  switch  to  the  other 
exciter  terminal.  The  pipe  covering  test  was 
carried  on  in  a  vault  in  which  there  was  no  source 
of  heat  and  no  possibility  of  draught*  of  air.  and 
arranged  so  that  the  section  in  which  the  test  was 
being  carried  on  could  be  locked  up  in  order  to 
prevent  interference  with  the  test. 

Invitations  for  bids  were  >cnt  to  all  the  principal 
pipe  covering  manufacturers  and  jobbers,  specify- 
ing that  each  one  would  be  expected  to  cover  one 
or  more  sections  of  the  2-in.  pipe  for  a  competitive 
ftsOLvr'avj  of  ftoro*.  ■  1  an('  ,,u"  samples  from  tlic  successful  bidders' 

S?  MS  K  ass  xs   am*  11*  itsJ  tSS  MIS  1st  *<S  m  covering  would  l>e  analyzed  in  the  company's  chem- 
ical  laboratory,  and  no 
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armati 

t>f  the 


i  leads  of  the 
enerator  to  the 


st  motor  cut  from  th> 


motor;  and  the 
armature  circuit 

Appended  will  be  found  sketches  of  coal-hoisting  tower,  wiring 
diagram,  distance-time  curve  and  a  velocity  curve,  together  with 
data  of  test  and  other  particular*. 

Weight  of  coal  hoisted,  average  of  seven  shovelfuls. .    2.337  lbs. 

Weight  of  shovel  empty   2.000  " 

Total  weight  lifted,  rxclusnc  of  weight  of  Pipes   5,237  " 

r  lift   \*>  f« 

_  1  of  main  motor: 

v«n»v...   540 

Average  current  in  amperes  to  close  shovel   57 

Maximum  current  in  amperes  to  close  shovel    73 

Average  current  in  amperes   in  raise  loaded  shovel    189 

Maximum  current  in  amperes  to  raise  loaded  shovel   243 

Field  current,  not  included  in  above,  2.8  amps. 

From  the  velocity  curve  (ascending  !  it  will  t>e  seen  that  it  took 
11  seconds  to  close  the  shovel,  and  from  the  distance-time  curve 
26  seconds  to  close  the  shovel  and  raise  it  to  the  dumping  hopper 
Therefore.  15  seconds  is  the  time  taken  to  raise  the  loaded  shovel; 
and  a»  the  lift  is  120  ft.,  the  average  vcl.  ,1  ii>  i%  8.4  ft.  per  second. 
8  4  X  S-J.17 
550 

The  efficiency  is,    =  5"!4% 

189X540 
746 

Coal  lifted,  tons,  10180;  time,  minutes,  87  33; 
rate,  70  tons  per  hour. 

e-»A»«cotABs  or  ELECTRICAL  apparatus 
Main  motor:  M.  P.,  6/150,  hp,  450;  volts,  550. 
Generator;  M.  P.,  6/85.  kw,  450;  volts.  250. 
Hoist  motor;    M.  P.,  6/100.  hp.  ad;  \olts  250. 


Steam  Pipe  Covering  and  Its  Relation  to  Station 
Economy  * 


;h 


nam  pipe 
careful  investiga- 
of  covering  was 
get  the  necessary 
st  of  the  various 
cstigatc  the  effec: 


Before  awarding  a  contract  for  covering  the 
Manhattan  Railway  Company's  power  house, 
tion  and  test  of  different  types  and  thickness 
made  under  the  author's  direction.  In  order  t 
data  it  was  decided  to  carry  out  a  romplite 
types  of  covering  on  the  market,  and  also  to  ii 
of  varying  the  thickness  of  the  insulating  wall. 

The  method  adopted  is  illustrated  in  Fig.  1.  ami  consisted  in 
coupling  up  about  200  ft.  of  2-in.  iron  pipe  and  mounting  the  same 
■ii  woollen  horses  about  3$4  ft.  from  the  floor,  the  three  lines  of 
pipe  being  approximately  4  ft.  apart  and  4  ft.  from  the  nearest  wall, 
m  order  to  avoid  any  errors  due  to  heat  connection  and  radiation. 
Sections  15  ft.  in  length  were  marked  off  on  straight  portions  of 
the  pipe,  and  so  arranged  as  not  to  include  any  pipe  couplings  or 
bends;  2  ft.  from  each  end  of  each  section  heavy  potential  wires 
were  soldered  onto  the  pipe,  and  at  the  extreme  ends  of  the  pipe 
1.500.000  rirc.  mil  copper-insulated  cables  were  soldered  on.  the 
openings  in  the  pipe  having  been  previously  closed  by  means  of 
a  standard  coupling  and  plug.  One  of  these  cables  ran  direct  to 
one  terminal  of  a  250-kw.  250-volt.  steam-driven,  direct-coupled 
exciter,  which  was  solely  devoted  to  furnishing  current  for  the 


•Abstract  of  a  nap"  bjr  H    G    Stott  read  before  the  twenty  tbird  eon 
seramn  oi  the  AsMieiatimt  of  Edison  Illuminating  Companies,  held  al  Mount 
N.  Hh  Set*  ».  10  and  II.  ML 
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if 


covering  accepted  which 
departed  more  than  3  per 
cent  from  this  analysis. 

A  special  Weston 
milli-voltmcter  was  or- 
ered,  with  which  rcad- 
11.'  1  c  taker  fi  1  ra  die 
potential  wires,  the  latter  all  being 
brought  to  met  .-tiry  cups  on  a  testing 
table  near  which  the  ammeters  were 
also  located. 

Preliminary  tests  were  made  with 
a  small  current  in  order  to  establish 
the  individual  resistance  of  the  11-ft. 
sections  between  the  potential  wires ; 
this  current  was  then  gradually  in- 
• '  'I  I"  1  1:  1 1  '  ■•adtngs  taken  to- 
gether with  thermometer  readings 
from  thermometers  having  their  bulbs 
in  contact  with  the  pipe  at  an  angle 
of  about  30  digs .  the  steins  project- 
ing through  the  cov.  ring.  From  thee 
readings  a  coefficient  of  4'>is.  pci 
cent  increase  of  resistance  per  de- 
gree Centigrade  was  determined,  and 
afterward  usrd  in  determining  tcm- 
peraturcs  of  the  various  sections.  At 
first  it  was  thought  that  temperatures 
could  be  determined  with  sufficient 
accuracy  by  the  thermometers,  in- 
serted as  above  described  in  the  cen- 
ter of  each  section  covered,  but.  after 
.1  preliminary  -Tie-,  of  readings  this 


was  abandoned  as 
doubt,  to  the  ' 


by  the  bulb  o 
temperatures  1 
lated  by  the  re 
Current  sufli 


laccurate.  owing, 
i  .ihle  contact  made 
hare  pipe.  All 
therefore,  calcu- 
ice  method, 
to  heat  the  pipe 
to  approximately  370  degs.  F.  (corre- 
sponding to  a  steam-gage  pressure  of 
160  lbs.)  was  kept  on  for  three  days 
continuously,  in  order  to  dry  out  the 
various  coverings,  after  which  they 
were  allowed  to  cool  off  to  the  air 
temperature  before  starting  the  test. 
The  temperature  of  the  room  was 
kept  between  27  degs.  C.  and  31  degv 
C.  during  the  entire  lest,  each  section 
had  about  too  readings  taken,  and 
where  any  doubt  existed  in  reference 
to  readings,  the  entire  series  was 
gone  over  a  second  and  third  time 
with  the  gratifying  result  that  it  was 
conclusively  shown  that  the  test  could 
be  repeated  with  a  variation  of  re- 
sults not  exceeding  2  per  cent. 

The  method  of  tCSI  was  to  put  a  cur- 
rent of  sufficient  quantity  through  the 
pipe  to  heat  it  to  say  220  degs.  F.,  and 
keep  this  current  on  for  a  sufficient  time  to  enable  all  sections  to 
maintain  a  constant  temperature  (this  period  was  found  to  he  about 
Irn  hours)  when  readings  of  the  milli-voltmeter  were  taken  on  each 
section  with  simultaneous  ammeter  readings.  As  all  the  sec- 
tion* were  in  series  electrically,  the  current  was,  of  course,  the 


FIG. 


I.— CONNECTIONS 
FOR  TESTS 


Digitized  by  Google 


876 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.   No.  22. 


same,  so  that  no  error  could  arise,  due  to  variation  oi  cur- 
rent. 

The  object  of  leaving  2  ft.  at  the  end  of  each  section,  or  4  ft. 
between  potential  wires,  was  to  avoid  any  error  due  to  conduction 
of  heat  through  the  pipe.  Tests  were  made  to  prove  the  efficiency 
oi  this  precaution,  and  showed  that  no  perceptible  error  was  in- 
troduced. 

A  constant  temperature  having  been  obtained,  it  is  evident  that 
the  watt*  lost  in  each  section  Rive  an  exact  measure  of  the  energy 
lost  in  maintaining  a  constant  temperature,  and  from  the  watts  lost 
the  thermal  units  arc  readily  calculated,  trig.  2  shows  the  result 
of  the  test  values  being  reduced  to  loss  in  B  T.  V.  per  square  foot 
of  pipe  surface  at  various  temperatures  in  the  curve*,  and  at  a 
temperature  corresponding  to  steam  at  loo  lbs.  pressure  in  the 
table. 

After  a  series  of  readings  had  been  completed,  the  current  was 
raised  sufficiently  to  give  approximately  JO  digs.  F.  rise  in  the 


U    U    w    i.a    t*    tl    a.1    J.(.    u    aw    Xt    3L4  x« 
Kent  L.      lLTX.|irr  VltK  Surroer- 1«  RMMb 

G.  2 — HEAT  LOSSES  AT  VARIOUS  TEMPERATURES 


least  efficient  covering,  and  maintained  constant  for  ten  hours, 
when  another  series  oi  readings  were  taken,  and  so  on  until  the 
temperature  ol  the  pipe  had  reached  a  point  far  above  anything 
used  in  practice.  The  extremely  high  readings  were  taken  as  a 
matter  of  interest,  as  they  were  gotten  when  the  low  efficiency 
coverings  were  only  at  working  temperatures. 

The  first  column  in  Table  1  refers  to  the  number  of  the  curves 
in  Fig.  2.  The  second  column  gives  the  name  of  the  covering 
which,  in  most  cases,  is  sufficiently  descriptive,  but  a  brief  de- 
scription of  each  covering  may  be  of  interest. 

No.  2.  Solid  sectional  covering  i'l  ins.  thick,  composed  of 
granulated  cork  moulded  under  pressure,  and  then  baked  at  a 
temperature  of  500  degs,  F,  ;*-in.  asbestos  paper  next  pipe, 
finished  with  resin  paper  and  8-ounce  canvas. 

No.  ,v  Solid  t  in.  moulded  sectional  covering  composed  of  85 
per  cent  carbonate  of  magnesia,  finished  with  resin  paper  and 
8-onnce  canvas. 

No.  4.  Solid  l-in.  sectional  covering,  composed  of  granulated 
cork  moulded  under  pressure  and  baked  at  a  temperature  of  500 
degs  F  .  'v-in.  asbestos  paper  next  pipe,  finished  with  resin  f  aper 
and  8-ounce  canvas. 

No.  5.  Solid  t-in.  moulded  sectional  covering,  composed  of  85 
|mt  cent  carbonate  of  magnesia  Out«ide  of  sections  covered  with 
canvas  pasted  on     Finished  with  resin  paper  and  R-nunec  canvas 

No.  6.    Laminated  1  in  sectional  covering,  composed  of  nine 


layers  of  asbestos  paper  with  granulated  cork  in  between;  1 
of  sections  covered  with  canvas  pasted  on,  '/i-in.  asbestos 
next  pipe,  finished  with  resin  paper  and  8-ouncc  canvas. 

No.  7.  Solid  1 -in,  moulded  sectional  covering,  composed  of  85 
per  cent  carbonate  of  magnesia,  out  ide  of  sections  covered  with 
light  canvas  pasted  on;  finished  with  hesin  paper  and 
canvas. 

No  X  Laminated  l-in.  sectional  covering,  composed  of  1 
layers  of  asbestos  paper  indented  with  J^-in.  square  indentations, 
which  serve  to  keep  the  asbestos  layers  from  coming  in  close 
contact  with  one  another;  !»  in.  asbestos  paper  placed  next  pipe, 
finished  with  resin  paper  and  canvas. 

No.  9.  Laminated  i-in  sectional  covering  composed  of  sixty- 
four  layers  of  asbestos  paper,  in  which  were  embedded  small  pieces 
of  sponge.  Outside  covered  with  canvas  pasted  on.  finished  with 
resin  paper  and  canvas. 

No  10  Laminated  I  Vi-iii.  sectional  covering  composed  oi 
twelve  plain  layers  oi  asbestos  paper,  with  corrugated  layers  in 
between,  thus  forming  longitudinal  air  cells;  %-in.  asbestos  paper 
next  pipe,  sections  wired  on  and  finished  with  resin  paper  and 
8-outice  canvas. 

No.  II,  laminated  l-in.  sectional  covering,  composed  of  eight 
layers  of  asbestos  paper  with  corrugated  layers  in  between,  the 
corrugations  forming  small  air  ducts  radially  around  the  covering; 
finished  with  resin  paper  and  8-ouncc  canvas. 

No.  12.  Laminated  Ij4-in.  sectional  covering,  composed  of  six 
layers  of  asbestos  paper  with  corrugated  layers,  forming  longi- 
tudinal air  cells;  outside  of  sections  covered  with  two  layers  of 
canvas  pasted  on  and  finished  with  resin  paper  and  canvas. 

No.  13.  Solid  I -in.  moulded  sectional  covering,  composed  of  a 
magnesia  compound  mostly  talc;  !>l-in.  asbestos  paper  next  pipe; 
finished  with  resin  paper,  and  8-ounce  canvas.  This  sample  was 
suhmitted  for  low  temperature  work  only,  such  as  boiler  feed  and 
drips. 

No.  14.  Solid  l-in.  moulded  sectional  covering,  composed  of 
maguesian  compound,  principally  talcfi  J^-in.  layer  of  asbestos 
paper  next  pipe,  and  finished  with  resin  paper  and  8-ouncc  canvas. 

No.  15.  "Remanit."  composed  of  two  layers  wound  in  reverse 
direction  with  ropes  of  carbonized  silk.  Inner  layer  2'/3  ins.  wide, 
and  'A-in.  thick;  outer  layer  2  ins.  wide  and  Ji-in.  thick,  over 
which  was  wound  a  net  work  of  fine  wire;  H-in.  asbestos  next 
pipe,  finished  with  resin  paper  and  8-ounce  canvas.  Made  in 
Germany. 

No.  16.  Two  and  one-half-inch  cornering,  composed  of  85  per 
cent  carbonate  of  magnesia.  'A-in.  blocks  about  3 
18  ins.  long  next  pipe  and  wired  on;  over  these  block 
solid  2-in.  moulded  sectional  covering;  outside  covered  with 
canvas  pasted  on.   Finished  with  8-ouncc  canvas. 

No.  17.  Two  and  onc-half-inch  covering,  composed  of  85  per 
cent,  magnesia.  Put  on  in  a  2-in.  moulded  section  wired  on;  next 
the  pipe  and  over  this  a  'A-in.  layer  of  magnesia  plaster  covered 
with  canvas  pasted  on  and  finished  with  8-ouncc  canvas. 

No.  18.  Two  and  one-half-inch  covering,  composed  of  85  per 
cent  carbonate  of  magnesia.  Put  on  in  two  solid  l-in.  moulded 
sections  with  '  •-in.  layer  of  magnesia  plaster  between;  two  i-in. 
covcrings  wired  on  and  placed  so  as  to  break  joints.  Finished 
with  8-ounce  canvas. 

No.  19.  Two  inch  covering,  composed  of  85  per  cent  carbonate 
of  magnesia  put  on  in  two  1  -in.  layers  so  placed  as  10  break  joints 
and  finished  with  8-ouncc  canvas. 

No.  2a  Solid  2-in.  moulded  sectional  covering,  composed  of  85 
per  cent  magnesia;  outside  of  sections  covered  with  canvas  pasted 
on.    Finished  with  8-ounce  canvas. 

No.  21.  Solid  2-in.  moulded  sectional  covering,  composed  of  85 
per  cent  magnesia;  outside  of  sections  covered  with  canvas  pasted 
on    Finished  with  8-ounce  canvas. 

Nos.  2,  4.  6  and  t$  were  excluded  by  the  specifications,  which 
staled  that  "no  inflammable  material  would  be  considered,"  but  a 
test  was  made  at  the  request  of  the  manufacturers  in  order  to  give 
a  comparison  with  the  other  materials. 

It  will  be  noted  that  two  samples  covered  with  the  same  thick- 
ness of  similar  material  give  different  results;  for  example.  Nos 
.1  and  5  and  also  Nos.  20  and  21.  though  of  practically  equal  thick- 
ness, show  quite  a  perceptible  difference  in  loss  per  square  foot 
L'pon  investigation,  the  cause  of  this  difference  was  found  to  be  in 
the  care  with  which  the  joints  between  sections  were  made.  A 
comparison  between  Nos.  to  and  20,  showing  two  coverings 
having  exactly  the  same  total  thickness,  but  one  applied  in  a  solid 
2-in.  section,  and  the  other  in  two  l-in.  sections,  proved  the  de- 
sirability oi  breaking  joints. 

An  attempt  was  made  to  determine  the  law  governing  the  effect 
of  increasing  the  thickness  of  the  insulating  material,  and  for  all 
the  85  per  cent  magnesia  coverings  the  efficiency  varied  directly 
as  the  square  root  of  the  thickness,  but  the  other  materials  tested 
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TABU  II     RESULTS  REDUCED  TO  COVERINGS  WITH  A  STAND- 
ARD THICKNESS  OF  1  IX. 


TTie  filth  column  of  Tabic  I  shows  the  percentage  of  heat  saved 
by  the  different  coverings,  compared  to  bare  pipe,  at  a  pressure 
of  160  lb». 

In  Table  II  an  attempt  has  been  made  to  reduce  nil  coverings 
to  the  same  thickness,  and  thus  show  the  relative  efficiency  of 
different  types  of  material  at  a  wide  range  of  pressures.  One- 
inch  covering  was  adopted  as  the  standard,  and  only  those  cover- 
ings nearly  1  Jfj  ins.  thick  were  used  in  the  comparison,  in  order 
to  avoid  errors  in  calculating  the  losses  in  materials  which  did  not 
follow  the  square  root  law  closely. 

An  inspection  of  the  table  shows  that  (lie  carbonized  *dk  cover- 
ing is  the  most  efficient,  having  a  relative  efficiency  of  869.  while 
85  per  cent  magnesia  cuincs  second  with  K4  per  cent  efficiency. 
The  two  other  samples  of  Ky  per  rent  magnesia  show  efficiencies 
of  8.1 1  and  83  i  per  cent,  thus  confirming  in  a  remarkable  way  the 
results  on  the  other  samples. 

RELATION    To    STATION  ECONOMY 

To  determine  which  covering  is  the  most  economical  the  fol- 
lowing quantities  must  be  considered: 

1st.  Investment  in  covering.  2d.  Cost  of  coal  required  to  supply 
lost  heat.  3d.  Five  per  cent  interest  on  capital  invested  in  boilers 
the  stoker*  rendered  idle  through  having  to  supply  lost  heat. 
4th.  Guaranteed  life  <>f  covering     5th.  Thickness  of  covering 

From  an  inspection  of  the  fir-t  three  quantities  it  is  apparent 
that  the  covering  which  shows  a  minimum  total  cost  of  the  three 
at  the  end  of  a  specified  time  is  the  best  covering  to  adopt,  for  the 
loss  in  heat  at  the  end  of  ten  years  may  readily  cost  over  three 
times  as  much  as  the  first  cost  of  covering.  To  enable  this  to  be 
seen  more  dearly  Table  Iff  was  calculated. 

TAHLE  I     RESULTS  SKI  '  KEI)  I.N    II  -I 
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Solid  cork:  Sectional  

Eighty  five  per  cent  magnesia:  Sectional  

Solid  cork:  Sectional  

Eighty  five  per  cent  magnesia:  Sectional  

Ijimtnated  osbc.to  cork:  Sectional  

Eighty  five  per  cent  magnesia:  Sectional  

A. nolo*  air  crll  (indent):    Sectional  |im 

pertal]   

A  she  >l. is  s|.inge,  felted:     Sectional   ... 
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Eighty-five  per  cent  magnesia: 

Solid  cork:  Sectional  

Eighty -five  per  cent  magnesia: 

Laminated  avtk-sto  cork:  Sectional  

Eighty  five  per  cent  magnesia:  Sectional  

Asliestos  air  cell  (indented!:   Sectional  ("imperial'"] 

Asbestos  sponge.  felted.  Sectional  

Asbestos  air  cell  |!ong):  Sectiunal  

"Ashcsiocer  |radu.l|:  Se.tii.nol  

Asbestos  ,„  .ell  |lnng|  Sccliunal  

'  'Standard" 
"M;ignesian: 

"Krmjnit"  [carhonired  silk)  wrapped   1.708 

Hate  pig*  I  from  outside  tests)   13  000 

An  inspection  of  the  curves  showed  that  before  deciding  upon 
what  is  the  most  economical  thickness  of  covering  to  be  used,  it 
is  first  of  all  necessary  to  know  how  long  ihe  covering  is  expected 
to  last.  For  example,  suppose  that  a  temporary  plant  is  being 
erected  which  is  not  likely  to  be  required  for  more  than  two  years, 
a  i-in.  covering  will  be  the  most  economical.  For  covering  guar- 
anteed for  ten  years,  as  required  by  the  Manhattan  Railway  Com- 
pany. I-in.  covering  would  show  a  total  cost  of  $53,663,  whilst  a 
3-in.  covering  would  show  a  total  cost  of  $.18,668.  making  a  net 
saving  of  $!4-uqs  at  the  end  of  ten  years,  or  $1,499.50  per  annum, 
which,  capitalize.!  at  5  per  cent,  represents  $.29,900. 

From  the  above  example  it  will  be  seen  that  while  pipe  covering 
is  a  relatively  small  portion  of  the  many  problems  confronting 
the  engineer,  yet  ils  scientific  solution  will  yield  rich  results  out  of 
all  proportion  to  the  time  required  to  solve  it. 

I  would  only  add  that  there  seems  to  be  no  reason  for  the 
former  practice  of  putting  on  different  thickness  of  covering  on 
different  sired  pipes,  excepting  the  mechanical  difficulty  of  apply- 
ing a  very  heavy  covering  to  a  small  pipe  This  difficulty  can  be 
overcome  by  putting  the  covering  on  in  two  separate  layers, 
and  Ibis  plan  should  be  used  on  all  sizes  in  order  that  the  joints 
may  be  broken,  as  poor  joints  may  reduce  the  efficiency  of  the 
best  covering  6  per  cent  or  more 


Manhattan  Leased  by  Subway  Company 

The  activity  in  Manhattan  stock,  which  has  attracted  so 
attention  during  the  last  two  weeks,  is  now  explained  by  the 
official  announcement,  issued  on  Wednesday  afternoon,  that  the 
Intcrhorough  Rapid  Transit  Company  will  lease  the  Manhattan 
on  a  basis  of  a  7  per  cent  dividend  guarantee  of  the  latter  com- 
pany's stmk  by  Ihe  former. 

The  lease  was  authorized  Wednesday  at  meetings  of  the  boards 
of  directors  of  both  companies,  the  general  proposition  ior  such 
anion  being  approved  by  both  boards  of  directors.  The  details 
of  the  lease  are  to  be  worked  out  by  the  officers,  under  advice  of 
counsel,  and  the  completed  document  will  be  submitted  for  ap- 
proval tn  the  directors  and  to  the  stockholders.  The  lease  will 
take  effect  on  April  I.  iqn.t.  and  will  be  for  000  years  It  will  cover 
all  the  franchises  and  property  of  the  Manhattan  Railway  Com- 
(tany.  The  rental  from  April  1.  100.1,  to  Jan  1,  1006.  will  be  the 
net  earnings  of  the  Manhattan  Company,  not  exceeding  7  per  cent. 


TABLE  III— TOTAL  EXPENSE.   UtST  OF  COVERING  AND  HEAT  LOSS 
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A  specific  number  of  square  feel  of  pipe  surface  has  been  used 
in  working  out  the  total  cost,  but  it  is  evident  that  the  curves  may 
be  used  to  determine  the  most  economical  thickness  of  covering, 
irrespective  of  the  total  amount  of  surface  to  be  covered,  as  long 
as  the  cost  per  square  foot  oi  material  for  different  thicknesses 
varies  in  the  same  manner  as  ior  8?  per  cent  magnesia,  which  has 
been  used  in  calculating  the  accompanying  tables. 

As  the  geometrical  dimension*  of  the  covering  arc  a  function  of 
Ihe  cost  of  the  increased  thickness  r|e«ired.  it  will  generally  be 
found  that  increasing  the  thickness  ..[  the-  material  will  increase 
the  investment  in  as  was  shown  in  the  curves  for  85  per  cent  car- 
bonale  of  magnesia. 


After  Jan,  I.  1906,  Ihe  rental  will  be  7  per  cent  per  annum  on  the 
stock  ol  the  Manhattan  Railw  ay  Company  guaranteed  by  the  Inter  - 
borough  Rapid  Transit  Company.  The  Manhattan  Railway  Com- 
pany sioek  is  to  be  increased  al  once  to  Sss.joo.ooo.  for  the  pur 
pose  of  completing  improvements  already  planned:  the  present 
stockholders  of  the  Manhattan  Railway  Company  to  have  the 
privilege  of  taking  ihe  new  stock  pro  rata  at  par 

Provision  is  to  be  made  in  Ihe  lease  for  the  ultimate  increase  of 
Manhattan  stock  to  the  total  amount  of  $60,000,000,  including 
outstanding  stock,  and  due  provision  is  to  be  made  for  the  ap- 
plication of  the  proceeds  of  the  sale  of  the  increased  stock  to  the 
further  improvement  of  the  Manhattan  property. 
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The  Interborough  Company  wiil  pay  $10,000  per  annum  to  keep 
up  the  organiza.  .on  of  the  Manhattan  Company,  in  addition  to 
the  dividend  rental  which  -US."  be  paid  to  the  stockholders,  and 
the  Manhattan  stock  will  he  stamped  with  a  contract  of  the  Inter- 
borough Company  to  this  effect.  The  lease  will  provide  security 
satisfactory  to  the  Manhattan  Company  for  the  payment  of  the 
dividend  rental. 

The  present  capital  stock  of  the  Manhattan  Railway  Company 
is  $4^,000.000  and  the  increase  of  $r.-!oo.ooo  to  $55.zu0.ooo,  there- 
fore, represents  an  increase  of  about  16  per  cent.  Investors  esti- 
mated that  the  rights  to  subscribe  would  be  worth  about  7.  The 
bonded  indebtedness  of  the  Manhattan  Company  amounts  to 
S.W.XS3.000. 

Statements  were  Riven  out  by  Alfred  Sknt.  representing  the 
Manhattan  interesis.  and  August  Belmont  for  the  subway  owners, 
embodying  the  facts  here  summarized.    Mr.  Bclmcn  said  in  part: 

"It  is  believed  that  this  plan,  when  i>er(ected.  will  work  out  a 
prompt  and  satisfactory  system  of  interborough  transit,  both 
lessor  and  lessee  being  thereby  engaged  in  a  common  effort  to 
stimulate,  increase  and  develop  facilities  fur  transportation  rather 
than — as  would  have  been  the  case  if  the  properties  had  remained 
separate  being  engaged  largely  in  the  effort  to  divert  traffic  the 
one  from  the  other. 

"It  is  not  intended  by  this  arrangement  that  any  of  the  plans 
for  the  development  of  the  Interborough  system  shall  be  inter- 
rupted or  departed  from  In  the  meanwhile,  however,  before 
these  extensions  can  be  completed,  the  two  system!  will  work  in 
harmony.  Nor  is  it  intended  to  dispense  with  any  additions 
which  arc  desirable  for  the  Manhattan  property.  The  proposed 
authorized,  but  unissued,  increase  of  capital  stock  of  that  com- 
pany beyond  the  $5,5. .100,000  up  to  Sto.noo.ooo,  an  important  part 
of  the  plan,  has  been  provided  for  to  that  end. 

"It  is  impossible  in  any  brief  statement  to  give  in  detail  the 
advantages  which— as  the  negotiations  for  a  lease  have  progressed 
-have  appealed  to  those  who  will  be  practically  identified  with 
the  management  of  the  united  system,  but  these  advantages  affect 
both  economy  of  operation  and  convenience  of  public  traffic.  As 
I  have  said,  however,  in  coming  to  the  conclusion  arrived  at,  it 
has  been  considered  by  the  directors  of  the  Interborough  Com- 
pany that  they  were  not  alone  chi.rgcd  with  the  duty  of  caring  for 
the  best  interests  of  the  stockholders. hut  also  that  tl  cy  carried  the 
responsibility  of  the  management  and  development  of  a  quasi- 
municipal  enterprise,  and  they  have  come  to  this  decision  with  the 
conviction  that  they  were  acting  for  the  be  t  interests  of  the  city 
and  the  traveling  public  both  for  the  present  and  the  future." 

Further  detail*  are  promised  ir.  a  later  statement  to  be  issued 
upon  the  completion  of  details 

 »♦> 

Equipment  and  Organization    for  Properly  Handling: 
onow  ~Torms 

BY  J    F  CONWAY 


A  street  railway  company  should  begin  preparation!  for  its  war 
with  the  elements  while  there  is  peace.  At  the  close  of  the  sum- 
mer season  we  should  go  over  all  lines  ami  have  them  carefully 
inspected,  This  inspection  should  include  the  poles,  trolley  wire'*, 
especially  on  .ill  curves,  and  the  roadway  All  catch  basins  should 
be  cleaned  out,  and  all  waterway--,  both  the  natural  and  the 
artificial,  should  be  opened  for  the  reception  of  surface  water.  If 
an  extended  line  is  to  be  gone  over  I  would  offer  as  a  suggestion 
that  all  natural  waterways  be  opened  first,  a*  they  can  more  readily 
be  located  at  this  time,  while  the  artificial  ones  are  generally  well 
known  to  the  employees,  whose  duty  it  is  to  look  after  this  kind 
of  work. 

Trackmen  under  a  Capable  foreman  should  be  employed  to  go 
over  the  lines  (or  the  purpose  of  inspection  and  preparing  for  the 
safe  operation  of  plows.  All  stones  that  have  fallen  by  the  road- 
way should  be  removed  to  avoid  the  danger  of  breaking  a  shear 
or  wing  when  a  plow  is  running  with  wings  out.  and  also  to 
eliminate  to  a  certain  extent  the  liability  of  derailments  All  high 
places,  both  in  between  the  tracks  and  on  the  brows,  should  be 
removed  and  carried  away. 

In  this  connection  it  is  a  good  pLn  to  t  ike  a  plow  that  cuts 
close  to  the  rail,  immediately  after  a  rain  storm  in  the  early  fall, 
while  the  ground  is  soft,  and  run  it  carefully  over  some  of  the 
suburban  lines.  By  so  doing  you  will  remove  many  high  places 
that  might  later  give  you  trouble  It  also  helps  to  shape  the 
brow  so  that  when  you  run  out  on  the  fir't  storm  your  plow  will 
not  give  you  the  difficulty  you  otherwise  might  have. 

Guard  rails  >h.,nld  he  thoroughly  inspected,  so  that  no  ends  may- 
be left  to  catch  the  nose,  shear  or  digger  and  thus  cause  a  derail- 
ment at  a  time  when  it  mieht  cost  the  tying  up  of  a  line  Bolted 
guards  should  he  cut  «o  that  a  plow  or  snow-seraper  attached  to 
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a  car  could  easily  pass  over  without  fear  of  catching  and  break- 
ing. Where  T-rail  is  used  as  a  guard  at  the  entrance  of  switches, 
or  at  protected  ends  of  turnouts,  it  should  be  put  in  with  the  ends 
bent  down  and  never  left  with  a  square  end.  On  sections  of  track 
where  there  is  a  loam  top  dressing  and  a  clay  bottom,  the  matter 
of  proper  drainage  becomes  an  important  factor.  In  properly 
placing  such  a  line  in  a  safe  and  passable  condition  for  the  winter, 
it  appears  to  me  best  to  keep  this  top  down  below  the  top  of  the 
rail  and  provide  the  very  best  of  drainage  possible  under  the  con- 
ditions. Water  will  get  in  between  this  top  and  the  clay  during  a 
winter  storm,  and  will  result  in  no  end  of  trouble  and  bother,  such 
as  the  dragging  of  motors  and  gear  cases,  making  it  impossible 
for  a  plow  to  get  the  middle  low  enough  for  cars  to  pass  over ; 
especially  is  this  true  if  the  car  following  has  a  3-r\n.  wheel.  Care 
should  be  used  to  protect  the  snow-scrapers  on  the  cars  and  re- 
move everything  that  would  have  a  tendency  to  break  or  disable 
a  scraper  or  hanger  of  the  plow.  No  doubt  many  men  connected 
with  the  operating  of  lines  have  difficulties  to  overcome  in  trying 
to  get  cars  through  when  snow  is  drifting  badly,  simply  because 
a  snow-scraper  hanger  has  been  broken  either  by  carelessness  on 
the  part  of  the  crew  backing  a  car  before  lifting  the  scraper,  or 
by  sudden  contact  with  some  hidden  object  Small  as  this  matter 
may  appear  in  itself,  it  has  caused  many  an  anxious  telephone  call 
trying  to  locate  a  belated  car  and  serious  inconvenience  in 
properly  running  plows  at  a  critical  period  of  the  storm. 

Proper  drainage  of  the  roadway  is  a  matter  which  I  think  is 
beginning  to  get  more  attention  than  in  years  gone  by,  but  it  is 
a  part  that  if  well  attended  to  will  go  far  towards  maintaining  a 
safe  and  durable  roadbed  City  lines  should  be  inspected  to  re- 
move or  replace  paving  that  might  be  destructive  to  the  equip- 
ment of  the  cars  and  plows. 

Many  ol  us  can  remember  the  old  horse  plows  and  track  sand- 
ing devices  of  horse-car  days,  when  it  was  necessary  to  have  a 
man  driving  the  plow  who  could  handle  as  many  horses  as  it  was 
necessary  to  hitch  on.  and  when  it  was  absolutely  necessary  to 
have  enough  men  on  the  plow  to  turn  it  around  at  the  terminus 
of  the  line. 

The  manner  of  operating  and  the  type  of  plow  has  changed  so 
that  the  class  of  men  who  could  successfully  run  a  plow  a  few 
years  ago  would  in  many  cases  not  be  fitted  to  lake  out  on  the 
road  the  heavy  and  ponderous  plows  of  the  present  time 

For  single-track  lines  on  suburhan  and  interurban  roads  the 
nose  plow  is.  in  my  judgment,  best  adapted  to  the  work,  espe- 
cially where  the  track  is  located  on  the  sid?  of  the  roadway,  and 
I  prefer  a  shear  plow  for  work  on  double  track.  The  snow  plow- 
commonly  used  is.  of  course,  the  single  track,  with  usually  as 
many  types  of  trucks  as  there  are  firms  that  manufacture  plows, 
It  has  always  appeared  to  me  a  mistake  on  the  part  of  the  pur- 
chasers to  allow  this  condition  of  affairs  It  would  be  belter  if 
all  street  railway  companies  would  standardize  their  snow  equip- 
ment just  as  much  as  possible  and  avoid  the  necessity  of  carrying 
a  large  stock  of  duplicate  parts,  which  certainly  must  prove  very 
unsatisfactory  I  am  much  in  favor  of  a  double  truck  and  four- 
motor  equipment  for  plows,  constructed  on  lines  that  will  not 
make  them  too  heavy  for  the  rail  or  too  wide  for  safely  passing 
cars  waiting  on  sidings  or  on  double  track,  when  there  are  hut 
4  ft  between  rails.  Less  trouble  would  be  experienced  with  plows 
of  this  character  binding  in  curves  and  riding  off  the  rail  than 
there  is  with  the  single-truck  plow,  and  they  would  prove 
stronger  and  better  work  would  be  accomplished.  Plows  of  this 
character  could  be  constructed  so  that  the  man  operating  them 
could  be  in  a  rompartmcnt  by  himself  This  compartment  could 
possibly  be  built  out  over  the  nose  or  shear  so  that  he  conld  look 
at  either  side  of  his  plow  and  know  at  all  times  what  his  plow  is 
doing,  and  at  the  same  time  be  where  he  could  direct  those  work- 
ing under  him.  Whatever  the  type  of  plow  I  am  of  the  opinion 
that  it  should  be  fitted  with  a  durable  and  convenient  type  of 
leveler  for  carrying  the  snow  away  from  the  rail  and  for  leveling 
along  the  streets 

It  would  anpear  that  sufficient  attention  had  not  been  given  to 
the  matter  of  developing  a  suitable  hand  or  nower  brake  for  the 
protection  of  the  man  who  has  the  responsibility  of  running  plows 
of  the  various  tvpes  through  the  streets:  especially  is  this  true  be- 
fore  and  after  storms  My  experience  has  taught  that  there  is  far 
more  liability  to  arcident  before  and  after  a  storm  than  during 
one, 

It  would  apoear  good  policy  for  street  railways  to  investigate  the 
matter  of  equipping  all  plows  with  a  power  brake.  The  necessity 
for  them  is  as  anparent  on  citv  as  on  suburban  and  interurban 
lines  Just  how  they  could  be  placed  and  suitably  protected  from 
the  watrr  and  snow  as  plows  are  at  present  constructed,  is  a 
matter  that  would  reriuire  considerable  thoucht  and  study  How- 
ever. T  am  satisfied  that  our  master  mechanics  could  devise  some 
«r,v  that  would  be  feasible  should  'he»-  work  from  the  text. 
•  Necessity  is  the  mother  of  invention  "  Personally.  I  consider  it 
a  matter  worthy  of  the  thought  of  all  men  connected  with  the 
operation  of  a  road.   It  is  indeed  a  pleasure  after  a  long  and  hard 
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storm  to  get  lo  the  end  of  the  line  and  decide  it's  all  over,  pick 
up  to  return  to  the  house,  and  hear  the  foremen  say:  "Wc  will 
follow  the  next  regular  in."  It  is  at  these  times  that  he  has  not 
the  snow  to  hold  him  and  he  must  depend  on  the  brake  to  stead) 
his  plow  when  passing  teams  and  timid  drivers  are  met  on  the 
road 

Plows  should  he  furnished  with  sonic  kind  of  an  m>ide  gage 
to  indicate  to  the  man  running  it  the  distance  the  shear  or  nose 
is  from  the  rail.  By  this  method  injury  to  the  plow  is  less  liable 
to  occur,  as  the  man  in  charm-  can  at  any  tunc  determine  just  how 
tar  the  nose  is  from  the  rail,  and  thus  avoid  the  breaking  of  cast- 
ings, etc..  by  sudden  contact  with  any  hard  substance  It  is  alio 
important  that  a  serviceable  digger  anil  a  convenient  attachment 
for  o|»erating  it  should  be  on  all  plows,  (or  very  often  the  success 
of  a  plow  i»  dependent  on  the  proper  operating  of  a  scraper  or 
digger. 

Another  matter  which  has  always  appeared  to  me  as  having 
been  at  times  overlooked,  is  the  equipment  of  a  plow  Willi  a  gong 
01  proper  sire  and  so  placed  as  to  make  it  convenient  to  operate, 
There  are  times  when  running  through  a  severe,  blowing  and 
drilling  storm,  that  much  depends  on  a  proper  sounding  gong 
A  foot  gong.  QpcrMCd  by  the  old  fashioned  plunger  or  tapper  is 
not  very  desirable.  While  it  is  intended  to  add  to  safety  it  in 
reality  adds  to  the  liability  of  an  .voidable  accident.  I  say  avoid- 
able becan*c  it  appears  to  me  that  a  tapper  should  never  be 
operated  by  foot  power,  but  should  be  arranged  so  that  any  man 
in  the  plow  could  ring  the  gong,  provided  the  man  at  the  handles, 
at  a  critical  moment,  should  be  busy  looking  at  his  shear. 

(iongs  should  never  be  placid  under  a  plow,  but  in  front  and 
outside.  By  so  doing  you  lessen  the  possibility  of  placing  it 
where  the  sound  becomes  smothered.  Gongs  operated  by  battery 
are  used,  and  are  thought  by  some  to  be  very  desirable,  but  when 
this  is  not  thought  advisable  1  suggest  that  a  clear-sounding  gong 
COfJd  be  successfully  handled  with  a  pull-strap,  conveniently 
placed 

Precaution  and  g..nd  management  would  appear  to  warrant 
that  all  plows  used  on  suburban  or  intemrban  work  be  supplied 
with  an  extra  trolley  pole  and  wheel,  that  .an  be  nsed  in  rase  of 
disability  of  either  of  those  with  which  the  car  starts. 

It  is  also  desirahle  to  carry  on  plows  uvd  on  suburban  and 
interurban  lines,  where  there  i«  liability  of  accidental  derailments 
two  good  lifting  jacks  It  will  also  pro,c  convenient  if  such  plows 
are  constructed  with  some  provision  made  for  liiling  them  hndily 
by  providing  a  beam  in  tin  framing  or  channel  bar  extending 
outside  the  plow  body  for  this  purpose.  What  is  more  annoying 
to  the  men  in  charge  than  in  trying  to  locate  a  place  to  work 
a  jarlv,  when  a  plow  drops  off  the  rail,  especially  in  a  soft  or 
awkward  place 

During  a  severe  storm,  when  plows  are  all  out,  I  do  not  advise 
trying  to  maintain  a  regular  schedule.  M  many  lines  are  limited 
for  power  at  thrsr  times.  It  is  advisable  on  outside  lines  to  drop 
off  some  of  the  regular  cars,  and  give  the  plows  the  benefit  of 
good  power,  and  free  the  lines  of  any  unneci  ssary  delay,  which 
is  often  caused  by  trying  to  run  the  regular  schedule 

Serrated  wheels  are  used  by  some  roads  on  plows  and  cars,  and 
arc  considered  by  some  a  success  The  claim  is  made  that  they 
crack  and  break  the  ice  on  the  rail  and  give  better  contact.  As  to 
whether  the  final  results  are  better  than  when  using  the  plain 
wheel  is  a  matter  that  appears  to  mc  debatable.  As  I  have  not 
had  experience  enough  to  warrant  an  opinion  I  will  leave  this 
matter  to  your  consideration  and  discission 

\  plow  to  give  the  best  results  would  appear  to  be  one  whose 
nose  and  shear  can  be  operated  and  placed  in  position  at  will, 
and  whos,,  action  docs  not  depend  upon  gravity.  The  best  type 
of  motors  for  a  plow  is  a  debatable  question,  and  I  will  pass  that 
by.  saying  that  the  motor  should.  I  think  be  of  sufficient  capacity 
to  earn  the  plow  with  load,  and  al*o  capable  of  standing  MtrCN 
strain  We  have  used  a  number  of  types  and  haw  had  viry  good 
success  with  some  of  them,  but  as  to  which  is  best  for  plow  ser- 
vice is  largely  a  matter  of  fancy. 

All  plows  should  he  fitted  with  a  standard  coupling  and  draw- 
bar, to  correspond  to  the  equipment  it  is  to  lie  among,  so  that  a 
plow  can  be  hitched  to  anv  disabled  or  Mailed  car  and  assist  it 
o«tt  of  difficulty.  It  should  be  the  aim  of  all  systems  to  stand- 
ardise this  part  of  thrir  equipment 

Previous  to  a  storm,  and.  in  fact,  when  plows  arr  ready  for  the 
winter,  they  should  be  assigned  to  a  particular  line  and  a  par 
ticular  section  of  that  line  as  1  am  of  the  opinion  that  all  work  of 
this  character  can  \tr  bitter  taken  rare  of  if  the  man  assigned  to 
a  plow  thoroughly  understands  how  much  he  is  supposed  to  look 
after,  and  can  make  a  study  of  the  line  for  any  ItttV  defect  that 
may  be  apparent  to  him. 

A  foreman  should  be  appointed  for  each  plow,  and  notified  Im- 
personal conversation  of  what  he  1-  expected  to  do  in  regard  to 
krrping  his  particular  section  open  for  the  operating  of  cars. 


It  is  very  essential  that  you  have  confidence  in  your  man  and 
that  he  has  confidence  in  you  When  the  section  assigned  lo  him  to 
look  after  is  known  to  him  don't  tie  his  hands  as  regard,  to  hiring 
as  much  help  as  is  needed  to  properly  care  for  hit  track.  It  has 
been  one  of  my  plans  to  give  to  a  foreman  a  time  book  when  he 
starts  out  on  a  storm,  with  instructions  that  if  he  finds  that  he 
should  base  more  men  on  certain  lines  to  properly  care  for  tin- 
track,  to  hire  them  and  turn  the  time  in  to  me  when  he  comes 
in.  I  also  supply  them  with  3  number  of  metallic  time  checks,  on 
which  is  stamped  1  numb,  r  Winn  a  man  is  hired  ;i  Chech  il 
given  to  him  Wc  pay  no  attention  to  names,  simply  pay  for  this 
number  to  whomever  presents  it  When  working  a  gang  of  men 
of  any  considerable  number  wc  simply  appoint  a  time  keeper  irom 
among  the  car  men.  who.  when  the  men  start  in  to  work,  passes 
along  the  line  and  takes  the  record  of  the  check  numbers  This 
is  done  three  tim.s  a  Hay.  except  in  case  of  a  large  number  of  men 
cleaning  out  a  line,  when  the  time  is  checked  six  times  a  day 
Time-keepers  are  k.  ;>t  busy  the  remainder  of  the  time  pushing  the 
work  along.  In  case  a  man  is  found  loafing  wc  usually  speak  to 
him  once,  if  the  man  does  not  appear  to  intend  to  work  he  is 
immediately  dropped  from  the  gang,  as  he  is  a  hindrance  to  the 
others. 

Plows  going  out  at  night  should  always  be  provided  with  an  oil 
headlight,  especially  if  the  plow  is  going  on  out -of  town  lines 
This  is  often  found  to  be  an  important  part  of  the  equipment,  in 
ease  of  accidental  derailment  or  other  reasons,  when  it  might  be 
necessary  and  important  for  a  man  to  be  able  lo  see  ahead  or 
under  his  plow. 

A  car  rrplarer  should  he  made  a  part  of  the  equipment  of  the 
plow,  which  should  also  include  a  short  piece  of  tram  rail,  which 
many  times  is  of  great  assistance  to  men  should  the  plow  drop 
off  the  rail  where  the  ground  is  soft.  . 

I  do  not  recommend  that  car-men  be  instructed  to  remove 
trolley  wheels  and  run  the  ear  on  the  trolley  harp  during  a  sleet 
or  ice  storm,  but  many  times  by  doing  this  a  line  can  be  success- 
fully operated  during  bad  sleet  or  fro-t  ice  If  this  is  permitted 
men  should  be  thoroughly  instructed  in  regard  to  the  danger 
attached,  and  given  positive  instructions  always  to  watch  trolley 
closely  when  passing  around  sharp  curves  and  over  special  over- 
head construction. 

I  am  stronglv  in  favor  of  some  kind  of  sleet  cutting  device  for 
the  trolley,  that  can  either  he  put  on  in  place  of  the  wheel  or 
that  can  readily  and  quickly  be  clamped  on  over  the  wheel.  Per- 
sonalis-. I  prefer  the  latter,  as  it  can  more  quickly  be  put  into  ser- 
vi.'c  and  more  quickly  removed  when  the  necessity  for  its  nse  is 
past  There  is  something  of  this  kind  on  the  market,  and  prr- 
haps  some  of  the  gentlemen  present  can  give  us  information  as  to 
its  use. 

It  is.  I  think,  well  and  prudent  to  arrange  on  suburban  lines  a 
plan  of  sub-stations  for  supply  of  sand  and  salt  for  use  during  a 
storm,  but  stations  of  this  rharacUi  should  not  be  drawn  from 
except  in  case  of  necessity  It  h.-is  been  a  rustom  with  me  to  place 
at  convenient  places  out  on  the  lines  barrels  filled  with  salt  and 
sand  for  this  purpose,  mixed  in  the  proportion  of  about  half  and 
half.  I  do  not  advise  the  use  of  clear  salt  except  in  cases  of 
switches  and  special  work  When  running  plows,  if  it  is  necessary 
to  cut  the  ice.  a  mixture  of  sand  and  salt  at  the  ratio  of  two  of 
sand  to  one  of  salt.  will,  unless  the  storm  he  of  a  very  peculiar 
character,  give  the  hest  results  When  sand  and  salt  are  mixed 
the  sand  has  a  tendency  to  stick  to  the  rail,  and  thus  hold  the  s.ilt 
on  the  rail,  where  it  can  act  directly  op.  the  ice.  The  mixture  also 
gi\cs  the  plow  better  traction,  as  clear  «alt  dropped  through  a 
spout  or  hopper  does  not  stay  on  a  clear  rail  or  on  a  rail  covered 
with  ice.  and  it  is  wasteful  if  not  used  under  the  direction  of 
practical  and  experienced  men.  It  is  not  the  amount  of  salt  used 
during  a  storm  that  helps  most  but  the  placing  of  that  usrd  where 
it  will  have  the  desired  effect. 

I  have  never  had  much  experience  in  the  use  of  snow  fence*, 
but  from  observation  T  am  verv  much  in  favor  of  them  There 
seems  to  be  quite  a  diversity  of  opinion  as  to  what  stvlr  of  frnre 
is  best  adapted  to  protect  exposed  points  from  beroming  packed 
by  drifts.  A  very  simple  and  cheap  fence  can  he  constructed  by 
putting  posts  into  the  ground  at  a  sufficient  depth  to  insure 
stability  and  simply  construct  a  hoard  fence,  not  less  than  ?o  ft 
from  the  part  of  the  track  yon  wish  to  protect.  Still,  a  portable 
fence  built  so  that  it  can  rcadilv  be  mm  rd  to  anv  location  desired, 
is  a  verv  convenient  thing  to  have,  and  gives.  I  am  informed  by 
those  who  have  used  them,  very  good  results 

Many  times,  when  bothered  by  drifts  that  arc  a  rontinual 
nuisance,  it  becomes  necessary  to  put  on  men  with  sbovrK  and 
many  times  this  labor  amounts  to  but  little,  unless  directed  bv 
son'.ronr  in  authority  Much  labor  can  at  times  be  saved  if  the 
men  shovel  all  snow  with  the  wind,  rather  than  against  it.  as  in 
many  cases  men  will  do  By  so  doing  you  will  many  times  cause 
the  drift  to  form  on  the  opposite  side  of  the  street    If  the  d#jj|  (j()Qq[^ 
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be  a  deep  one  and  your  rail  is  continually  being  buried,  put  your 
shovelers  back  on  the  drift  and  build  up  a  wind-break,  which  will 
many  time*  save  you  much  labor  and  annoyance,  even  alter  the 
storm  has  stopped. 

I  have  never  had  any  personal  experience  with  the  rotary  plow; 
they  do  not  appear  to  mc,  however,  as  practical,  safe  or 
economical  (or  constant  use.  They  are,  nevertheless,  a  very  con- 
venient apparatus  for  cleaning  out  a  line  when  drifted  badly,  or 
when  the  snow  becomes  crusted,  and  with  suitable  motors  and 
sufficient  power  it  would  appear  an  utter  impossibility  to  stall 
such  a  plow  in  a  snow  storm.  Front  observation,  I  believe  rotary 
plows  should  be  mounted  on  double  trucks  and  equipped  with 
four  motors.  Such  a  plow  would  be  more  satisfactory  in  rounding 
many  short  curves  than  a  machine  of  lis  weight  on  a  single  truck 
and  7-ft.  wheel  base.  A  street  railway  that  has  many  miles  ol 
suburban  and  intcrurban  lines  could  ill  afford  to  be  without  a 
good  rotary  plow  among  its  snow  equipment,  ior  in  one  bad  storm 
five  men  could  save  the  company  many  dollars  that  now  have  to 
be  paid  out  for  men  and  shovels.  On  long  and  exposed  lines, 
where  the  roadbed  is  sufficiently  strong  to  hold  them  (ior  I  am 
informed  many  oi  them  weigh  from  17  tons  to  20  tons)  they  can 
be  successfully  operated,  but  should  always  be  followed  by  the 
plow  to  wing  out  and  cut  down  between  rails,  as  some  of  them 
do  not  cut  close  enough  to  the  rail  to  avoid  the  liability  of  hang- 
ing up  the  car  following.  I  am  told  there  is  one  good  quality 
in  a  rotary  plow,  and  that  is  it  can  fight  or  it  can  run  at  any  time, 
it  can  advance  or  retreat  at  will,  for  should  you  find  the  snow 
getting  in  behind  all  that  is  necessary  is  to  set  the  fan  at  the  rear 
end  in  motion  and  run  back  One  gentleman  told  me  he  had  run 
his  rotary  through  a  drift  1.7  ft.  long  and  7  ft  deep  in  seven  and 
one-half  minutes  When  I  mentioned  that  there  must  have  been 
a  good  draught  to  the  chimney,  he  honestly  informed  me  that 
the  funnel  could  be  shifted  at  will. 

In  arranging  your  plans  for  winter  storms  you  should  always 
have  the  foreman's  address  at  the  office;  sec,  too,  that  your  car 
house  man  knows  where  the  foreman  lives.  I  always  have  my 
plowmen  let  me  know  if  they  are  g"ing  out  of  town  and  if  they 
will  be  back  in  rase  oi  storm.  I  also  intend  to  know  just  where 
their  house  is.  and  also  in  what  part  of  the  house  they  sleep.  This 
method  will  assist,  to  a  great  degree,  when  in  the  night  it  becomes 
necessary  to  call  them.  Having  made  this  preparation,  stand  by 
your  guns,  ready  to  do  battle  with  the  elements  When  it  begins 
to  snow  get  a  move  on  quickly,  put  your  plows  out  early  It  is 
much  easier  to  pull  in  plows  that  went  out  early  than  to  pull 
plows  out  after  storm  has  got  the  best  of  you. 

If  the  foreman  does  his  work  and  does  it  well,  tell  him  so.  u 
will  have  a  tendency  to  encourage  him  to  do  even  better  Never 
ask  a  man  to  do  an  impossibility,  and  above  all  never  ask  a  man 
to  do  a  thing  you  could  not  do  yourself.  Be  firm  and  decided  In 
the  way  you  give  your  instructions,  but  do  not  get  harsh  with  the 
men.  It  does  not  pay.  and  the  old  adage.  You  can  get  more 
flics  with  molasses  than  with  vinegar,"  will  be  equally  true  in  h 
storm,  and  you  arc  more  likely  to  keep  your  lines  open  if  your 
men  can  be  made  to  feel  that  what  they  do  is  appreciated  by  their 
superintendent. 

The  fact  that  you  are  superintendent  of  the  road  and  he  is  fore- 
man of  a  plow  makes  no  less  a  man  of  him,  and  you  are  in  no 
manner  his  superior  when  man  to  man.  The  fact  that  you  are 
superintendent  and  occupying  a  position  of  more  responsibility 
is  not  of  necessity  evidence  of  lack  of  ability  on  his  part;  it  may 
be  that  he  has  never  had  your  opportunity. 

During  a  storm,  when  possible  to  do  so.  gel  out  among  your 
plowmen,  put  on  your  fighting  logs  and  ride  a  trip,  encourage 
them  by  your  presence,  give  them  to  understand  that  this  work  is 
no  boy's  play,  but  a  work  of  necessity  and  emergency.  He  careful 
to  feed  your  men  working  on  plows,  tell  them  to  get  plenty  of 
good  food  if  they  arc  where  you  can't  get  to  them  Don't  go 
home  and  get  a  hot  dinner  yourself  and  bring  him  a  cold  sand- 
wich. Get  into  the  game,  so  to  speak,  and  if  sandwich  is  to  be 
his  lunch  let  sandwich  be  your  lunch.  Experience  has  taught  me 
that  men  notice  this,  ami  unless  you  are  guarded  they  lose  interest 
in  their  work. 

I  cannot  give  definite  suggestions  as  to  how  to  attack  a  storm: 
conditions  will  govern  this  matter  to  a  great  extent.  Condition 
of  rail  and  nature  oi  storm  will  cause  you  to  come  to  some  de- 
cision, and  no  doubt  will  need  no  hurrying  in  the  matter  I  plan, 
however,  at  the  beginning  of  a  storm  to  have  all  special  work 
and  switch  points  salted  first. 

I  do  not  allow  the  use  of  liquor  on  plow  work.  I  know  there 
is  quite  a  tendency  on  the  part  oi  ear-men  to  think  they  must 
have  something  of  this  kind  when  out  in  a  bad.  cold  storm,  and 
for  this  reason  have  alwavs  instructed  my  men  to  never  allow  it 
on  the  plow. 

I  don't  know  whether  that  Pennsylvania  weather  prophet  has 


killed  his  goose  yet  and  examined  the  breast  bone  for  spots.  He 
says  he  can  tell  what  is  in  store  ior  the  winter  storms,  etc.  Let 
us  hope  he  did  not  find  snow. 

At  the  commencement  of  the  Civil  War,  after  Massachusetts 
troops  had  been  attacked  in  the  streets  of  Baltimore,  and  excite- 
ment was  running  high,  and  when  more  or  less  timid  ones  had 
formed  a  committee  to  wait  on  the  President  to  give  their  advice 
and  ask  that  no  more  troops  be  sent  through  the  city,  the  first 
question  the  President  asked  was,  "What,  gentlemen,  do  you 
advise?"  A  canal  was  mentioned,  a  water  trip,  etc.,  and  after 
listening,  in  a  very  quiet  way,  President  Lincoln  turned  to  the 
committee  and  said,  "I  thank  you  very  much  for  your  advice, 
gentlemen,  but  as  there  are  no  tunnels  to  go  under  Baltimore, 
and  no  railroads  around  it,  and  as  the  men  can't  jump  or  fly  over 
it,  I  shall  continue  to  march  Massachusetts  troops  through  the 
city." 

Now  the  lesson  to  be  derived  is,  don't  dodge  responsibility, 
don't  try  to  get  around  it.  don't  attempt  to  dig  under  it.  but  stand 
on  two  feet,  face  the  front  and  march  through  it  Electricity 
without  work  is  harmless,  it  is  when  you  give  it  something  to  do 
that  it  stings  you.  A  small  amount  of  snow  does  no  harm,  it's 
the  heavy  storms  that  we  get  out  on  and  sting,  and  face  and  over- 
come that  causes  a  good,  big  smile  when  it's  all  over. 



Jim  Crow  Law  Unconstitutional 

The  criminal  proceeding  instituted  against  the  officers  of  the 
New  Orleans  Railways  Company  under  the  Jim  Crow  law  hav- 
bcen  dismissed,  and  the  statute  declared  unconstitutional.  On  Nov. 
10,  when  the  case  was  called  for  trial,  the  attorneys  for  the  com- 
pany entered  S  demurer,  claiming  the  unconstitutionality  of  the 
act  on  two  grounds.  First,  it  was  claimed  that  none  but  judicial 
officers  had  the  right  to  decide  whether  a  person  was  a  negrn.  and. 
second,  the  law  failed  P>  fix  the  maximum  penalty  for  a  violation, 
having  only  the  minimum  penalty  fixed  in  the  act.  which  wis 
contrary  to  Act  155  of  the  Constitution. 

The  objections  were  detailed  in  brief  from  which  the  following 
specifications  are  quoted: 

Kir»t  —  Tlie  said  statute,  in  the  first  and  second  sections  thererd,  seek.*  to 
delegate  to  the  officer*  of  street  railway  companies  carrying  passenger*  '» 
llirir  cars  in  tHi  Slate  the  power  and  duty  of  determining  and  rfadlflm  ihr 
race*  tn  which  Ihe  various  pasiengers  belong,  and  (by  reason  nf  snrh  drio:»n> 
of  assigning  each  to  one  of  the  seats  set  apart  for  the  race  In  which  It  i- 
foond  10  helong,  all  of  which  is  a  violation  of  the  provision  of  the  Constitutor 
veiling  the  judicial  power  of  the  Slate  in  a  Supreme  Court,  in  Court*  of 
Appeal,.  in  District  Courts,  in  Justices  of  the  Peace,  and  in  swell  other  courts 
»*  are  therein  provided  for.  and  also  in  this  regard  of  the  express  prohibit-on 
contained  in  Article  9fi  of  said  Constitution  against  conferring  judicial  powers, 
except  as  committing  magistrates,  upon  any  officers  other  than  those  herein- 
before mentioned,  or  such  as  may  be  necessary  in  towns  and  cities,  for  the 
enforcement  of  municipal  ordinances. 

Second.— The  General  Assembly  of  the  Slate,  in  respect  of  the  offenses 
sought  to  he  denounced  and  punished  by  the  third  section  of  the  said  statute 
(including  the  specific  offenses  in  the  affidavit  herein  alleged  against  the  said 
H.  If.  Pearson.  Jr.,  which  is  declared  tn  lie  1  mere  misdemeanor!  has  not 
undertaken  lo  fix  maximum  and  minimum  penalties  as  required  by  Article  lai 
of  the  Constitution. 

And  for  further  reason  why  hi  ii  not  required  hy  the  law  of  the  land  tn 
answer  the  .l  arge  in  the  said  affidavits  specified,  the  said  II.  It.  Tearson.  Jr.. 
also  savs  that  the  penalties  fixed  in  the  said  Section  3  of  Act  St  of  1902,  for 
violation*  of  ill  provisions  by  officers  of  the  railway  companies  are  «o  un 
certain,  indefinite  and  indeterminate  that  the  *aid  section  is  susceptible  of 
being  carried  into  execution,  and  does  not  |>ermit  any  satisfactory  determina 
Hon  as  to  the  court  veiled  with  jurisdiction  for  the  trial  of  offenses  against  its 
provisions. 

Judge  Aucoin  rendered  his  decision,  maintaining  the  demurrer, 
and  ordering  the  affidavits  dismissed. 

Assistant  District-Attorney  Fcrgits-m.  who  was  present  for  the 
State,  will  give  notice  of  an  appeal  and  the  constitutionality  of 
the  new  law  will  be  finally  decided  from  the  Supreme  Bench. 

■  ♦*>  

Forty-Sixth  Meeting:  ol  the  American  Society  of 
Mechanical  Engineers 

The  forty-sixth  meeting  of  the  American  Society  of  Mechanical 
Engineers  will  be  held  in  New  York  from  Dec.  2  to  5.  The  head- 
quarters of  the  society  are  at  No.  12  West  Thirty-First  Street, 
where  professional  sessions  will  be  held  on  Tuesday  and  Friday 
On  Wednesday  and  Thursday  sessions  will  be  held  in  the  Sturte- 
vant  Hou«e  banquet  room. 

The  convention  will  be  opened  at  8:30  p  m.  on  Tuesday  even- 
ing. Dee.  2.  A*  the  president  of  the  society.  Edwin  II  Reynold* 
is  unfortunately  ill  and  not  able  to  be  present,  a  paper,  by  Sidney 
A  Reeve,  on  "A  Rational  Solution  of  the  Problem  of  Weights 
aitd  Measures"  will  be  taken  up  for  discussion. 
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The  second  session  will  be  held  at  Um  Sturtcsant  Hou»c  on 
Wednesday  morning.  Dec.  J,  at  10  o'clock  Reports  of  council, 
idlers  and  of  committees.  standing  ami  special,  will  be  received, 
ami  action  on  the  promised  amendment*  ti»  the  rule*  will  be  taken 
at  this  session,  also  any  new  or  general  business  outside  of  the 
professional  papers. 

Until  the  hour  of  adjournment  alter  the  executive  business  has 
been  concluded  papers  will  be  taken  up  as  follow*:  "The  Metric 
System,"  by  F,  A.  Ilalsey;  "Entropy  Analysis  of  the  <  >tto  Cycle," 
by  S.  A.  Reeve. 

Wednesday  afternoon  and  Friday  afternoon  are  leil  without 
definite  assignment. 

At  the  third  session,  to  be  held  on  Wednesday  evening,  at  8:15 
o'clock,  the  following  paper*  will  be  considered:  Apparatus  lor 
Obtaining  a  Continuous  Kecord  of  the  Position  of  an  Engine 
Governor,"  by  J.  C.  Riley:  "Fly- Wheel  Capacity  lor  Engine- 
Driven  Alternator*,"  by  W.  I.  Slichur:  "Heat  Resistance  the 
Reciprocal  of  Heat  Conductivity."  by  William  Kent.  There  will 
■,1m  be  topical  discussions  on  "Smoke  Consumption,"  "F.lastie 
Resistance."  "Oil  Burners,"  "Oil  Separation  from  Steam,"  "Oil- 
Tempering  of  Steel." 

The  fourth  session  will  lie  held  on  Thursday  at  10  a  m.  Paper* 
will  be  taken  up  as  follows:  "A  44-lt  Pit  Lathe,"  by  J.  M. 
Barnay;  "Finer  Screw  Thread*."  by  Charles  T.  Porter:  "A  Sur- 
veying Instrument  in  the  Machine  Shop,"  by  C  C  Tyler!  "Gift 
Propositions  for  Paying  Workmen."  by  Frank  Richards:  "De- 
flection* of  Beam*  by  Graphics,"  by  W  Trinks. 

On  Thursday  afternoon  it  ha*  been  arranged  that  the  stations 
of  the  Interurban  Street  Railway  Company,  at  Ninety  Third 
Street:  the  .Manhattan  Elevated  Railway  Company,  at  Seventy- 
Fourth  Street,  ami  the  Waterside  Station  oi  the  New  York 
F.dison  Company,  at  Thirty-F.ighth  Street,  shall  be  0|>en  to  nu  m- 
bers, numbered  badges  being  sufficient  to  secure  admission  to 
any  of  these  plants.  As  soon  as  a  suitable  party  is  formed  at  any 
station  a  guide  will  conduct  them  over  the  plant  to  explain 
features  of  interest  and  answer  questions.  No  fixed  itinerary 
has  been  outlined,  but  all  three  stations  will  be  open  between  the 
hours  of  1:30  p,  nt.  and  5  p  m  The  Interurban  Street  Railway 
Company  has  very  generously  offered  to  furnish  free  transporta 
tion  for  members  and  guests  to  and  between  stations  for  this 
afternoon. 

On  Thursday  evening  a  reception  and  conversazione  will  he 
given  at  Sherry's.  Forty-Fourth  Street  and  Fifth  Avenue.  Mem- 
Ikts  and  guest*  will  be  received  by  the  acting  [resident  and  presi- 
dent-elect, and  dancing  may  be  expected  alter  the  reception,  It 
has  been  arranged  that  supper  shall  be  served  from  10  to  12 
o'clock  continuously,  instead  of  having  il  at  a  definite  hour  at 
which  all  must  be  served. 

The  closing  session  will  be  held  on  Friday  morning,  at  I0:.10 
o'clock.  Papers  will  be  presented  as  follows:  "Roiarv  Pumps."  by 
J.  T.  Wilkin:  "Filing  System  for  Office  U*e."  by  H.  M.  Lane; 
"Analysis  of  Commercial  Value  of  Water  Power,  per  Horse- 
Power  per  Annum."  by  A.  F.  Nagle:  "Centrifugal  Machines."  by 
Y.  B.  Yida:  "Oil-Testing  Machine  and  Result*."  by  A.  Kinsbury. 


A  new  type  of  storage  battery  has  been  brought  out  by  the 
Smith  Storage  Battery  Company,  of  Rbighainton.  N  Y ,  the  chief 
claims  for  which  are  40  per  cent  decrease  in  weight ;  yo  per  cent 
increase  in  compactness ;  30  per  cent  decrease  in  cost  and  a  sub- 
stantial increase  in  efficiency.  The  battery  is  of  the  lead-plate 
type,  hut  instead  of  using  ordinary  jars  the  cells  are  arranged  in 
trays  in  which  the  lead  plates  themselves  are  utilized  for  holding 
the  electrolyte  The  gridded  plates  are  (hen  formed  into  oblong 
trays,  pointing  toward  the  bottom,  *o  a*  to  permit  of  nesting. 

In  making  up  one  of  the*e  batteries  any  desired  number  of  trays 
can  be  nested  on  top  of  each  other,  separators  of  perforated  sheets 
of  hard  rubber  or  other  suitable  acid-proof  material  keeping  the 
trays  from  contact  with  each  other.  As  nested,  there  is  sufficient 
space  between  the  trays  to  hold  the  electrolyte,  which  is  a*  much 
in  contact  with  the  bottom  of  the  tray  above  it  as  with  the  inside  of 
the  one  which  holds  it.  This  permits  of  an  equal  chemical  action 
upon  the  upper  side  of  one  plate  and  the  under  side  of  the  one 
above  it 

In  preparing  the  plates,  the  under  side  of  each  tray  is  chcmicallv 
treated  to  become  oxide,  and  the  upper  side  peroxide  of  lead.  This 
makes  the  upper  side  of  each  tray  the  po*itivr  side  and  the  under 
one  the  negative  side  of  what  in  other  batteries  would  be  a  singb- 
celL 

By  adding  another  tray  to  the  ne*t,  the  potential  is  increased  by 
2  volts,  the  same  as  adding  another  cell  to  an  ordinary  batterv. 
The  under  side  of  the  bottom  tray  and  the  upper  side  of  the  upper 


one  are  plain,  and  are  inactive.  The  voltage  of  any  battery  will 
accordingly  be  twice  as  much  as  the  number  of  trays  minus  one. 
A  battery  of  eleven  tray*  will  accordingly  give  20  volts,  lieing  the 
same  as  an  ordinary  battery  with  ten  cells  In  fact,  the  discharge 
potential  is  2.1  volts  per  cell  for  a  goi>d  share  of  the  time  on  a 
normal  discharge. 

For  regular  work  there  is  no  connection  between  the  plates 
Of  the  battery  execept  the  electrolyte,  the  use  of  "jumpers,"  be- 
tween the  plates,  as  in  other  batteries,  being  unnecessary.  The 
negative  le1111in.il  i*  connected  to  the  top  of  the  upper  tray,  positive 
tCfmiMl  to  the  top  of  the  bottom  tray. 

It  is-  possible,  however,  to  obtain  any  combination  of  series- 
multiple  or  multiple-scries  connections  that  can  be  obtained  in 
any  battery,  by  attaching  terminals  10  as  many  of  the  tray*  as  it  is 
desired,  and  cutting  iti  or  out  additional  tray*  a*  the  service  de- 
mand* The  voltage  of  that  part  of  the  battery  used  will  always 
lie  practically  twice  a*  much  a*  the  difference  between  the  numbers 
of  the  cell*  used.  Thus,  current  taken  from  the  top  of  the  third  and 
the  bottom  of  the  seventh  trays  will  give  8  volts,  and  the  potential 
tietween  the  upper  side  of  the  fifth  and  the  under  side  of  the 
twelfth  will  lie  14  volts. 

One  of  the  advantages  of  this  type  of  battery  i*  its  extremely  low 
internal  resistance  The  discharge  is  at  all  times  from  the  entire 
surface  of  all  of  the  plates,  and  at  the  latter  part  of  the  discharge 
the  current  dues  not  have  to  come  up  from  tin-  Kittom  part  of  the 
soldered  joint*  or  loo*<.  connections,  as  in  other  styles  of  batteries. 
For  this  reason  the  battery  can  be  charged  in  a  rapid  or  uneven 
manner  without  fear  of  buckling.  Inasmuch  as  the  discharge  is 
from  the  entire  surface  of  all  of  the  plates,  it  makes  little  difference 
as  to  the  length  of  time  in  which  it  is  accomplished,  or  how  change- 
able may  be  the  demands  for  current. 

The  arrangement  of  the  trays  also  results  in  obviating  another 
trouble  thai  is  frequent  in  most  styles  of  batteries.  That  is'  the 
deposit  in  the  bottom  of  the  jars  of  active  material  which  is  apt  to 
cause  a  short-circuit  between  the  plates.  Such  deposits  usually 
come  from  the  positive  plate.  With  this  battery,  the  positive  side 
being  up.  there  is  ro  tendency  for  this  loosening,  and  if  il  should 
occur,  all  particle*  which  become  free  in  this  manner  will  lie  just 
w  here  they  w  ere  before  w  ithout  danger  of  causing  a  short -circuit. 


Pennsylvania  Tunnel  Permit 
Railroad 


Granted  by  New  York 


The  State  Railroad  Commissioner*  of  New  York  have  granted 
the  application  of  the  Pennsylvania,  New  York  &  l^ong  Island 
Railroad  Company  fur  |«rmis*ion  to  construct  a  tunnel  railroad 
in  New  York,  for  the  purpose  of  connecting  the  Pennsylvania  and 
Long  Island  roads.  Testimony  regarding  the  proposed  new  sys- 
tem was  given  by  Samuel  Rea,  fourth  vice-president  of  the  Pennsyl- 
vania; Charles  M,  Jacob*,  one  of  the  engineers  in  the  propo*cd 
work,  and  Charles  A.  Cone,  a  real  estate  broker  of  New  York 
Interesting  bets  were  furnished  by  them  in  reference  to  the  future 
operation  of  the  system  anil  the  effect  of  the  improvement  on  the 
conditions  of  business  and  the  value  of  property. 


Change  of  Control  in  Railways  Company  General 


I  he  announcement  is  made  that  control  of  the  Railways  Com- 
pany General  which  was  organized  by  W.  W.  Gibbs  in  1809.  has 
passed  from  the  Investment  Company  of  Philadelphia  into  the 
hands  of  a  group  of  Philadelphia  and  New  York  capitalists, 
beaded  by  Evans  R,  Dick.  Practically  no  change  in  the  manage- 
ment will  ensue  The  capital  of  the  company  is  $1,200,000.  the 
par  value  of  shares  is  $10,  and  the  last  recorded  sales  were  at  4I4 
F.vans  R.  Dick  continues  as  president  and  John  J  Collier  as 
secretary  and  trra*urer,  Mr  Collier  is  reported  to  have  said  of 
the  change : 

"The  future  of  the  company  will  be  unaffected  by  the  transfer 
The  Investment  Company  of  Philadelphia  has  simply  sold  out  its 
interest  in  the  Railways  Company  General,  consisting  of  42.200 
shares  out  of  120.000.  to  a  syndicate  of  New  York  and  Philadelphia 
men.  headed  by  F.vans  R.  Dick.  It  is  the  belief  of  the  manage- 
ment that  the  company  will  Ik-  strengthened  rather  than  weakened 
by  the  deal,  the  members  oi  the  purchasing  syndicate  being  chiefly 
men  now  connected  with  the  company." 


One  of  the  many  instances  that  show  how  economies  are 
worked  in  small  cities  where  electric  railways  are  operated  is  fur- 
nished in  Northampton.  Mass ,  where  the  city  saved  over  $r  000 
this  year  by  transporting  crushed  rock  for  highway  construction 
by  electric  c»r$  instead  of  doing  the  work  by  teams. 
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Discussion  of  the  Aurora,  Elgin  &  Chicago  Railway 


New  Equipment  for  Nashville 


The  Chicago  Electrical  Association  held  a  very  largely  attended 
meeting  Iht-  evening  of  Nov.  2i,  at  which  Howard  Brooks,  assistant 
electrical  engineer  of  the  Aurora,  Elgin  &  Chicago  Railway  Com- 
pany read  a  paper  on  the  electrical  features  of  that  road.  The 
points  brought  out  at  the  meeting  were  mainly  those  covered  by 
1  tie  article  in  the  Souvenir  number  of  the  Street  Railway  Journal 
of  Oct.  4.  last.  Some  figures  were  given  in  the  discussion  by  E. 
Gonzcnbach,  the  electrical  engineer  of  the  company,  regarding 
tnetgy  consumption  of  cars  in  actual  service,  which  were  not  in- 
cluded in  the  article  mentioned.  It  was  slated  thai  the  recording 
wattmeter  readings  at  the  sub  stations  showed  a  consumption  of 
i-'j  kw-hours  per  car  hour,  and  that  the  cars  made  a  schedule  speed 
of  aUiul  jH  miles  per  hour,  so  that  the  energy  consumption  per 
car  mile  was  4  jo  kw-hotir.  The  cars  make  about  65  miles  per 
hour  on  a  level,  at  a  maximum  speed.  They  weigh  74.325  lb*.  The 
current  at  full  speed  is  400  amps.  Mr.  (ionzenbach  stated  that  they 
could  be  brought  up  to  a  speed  of  (10  miles  per  hour  in  35  seconds, 
with  a  maximum  current  01  1J0O  amps, 

Regarding  the  ability  of  the  cars  to  make  fast  runs  Mr.  Brooks 
said  that  on  one  occasion  a  car  behind  time  in  regular  service  made 
.t.t-9  miles  in  ,$8  minutes,  with  fi  stops,  or  5^  miles  an  hour.  An- 
other time  the  same  run  was  made  in  4.'  minute-,  with  7  slops 

The  fluctuations  in  the  power  house  load  are  very  great.  Seven 
ears  make  a  good  load  for  a  1500-kw  generator. 


The  Twenty-Second  Annual  Convention  of  the  Sherwin- 
Williams  Company 

The  twenty- second  annual  convention  of  the  Sherwin-Williams 
Company,  held  at  Cleveland  during  the  first  week  of  November, 
was  the  largest  and  most  successful  in  the  history  of  the  company. 
Each  year  the  convention  has  increased  in  si«,  importance,  anil 
interest,  until  it  is  now  considered  by  the  management  the  chief 
event  of  the  business  year.  By  means  of  these  annual  meetings, 
the  officials  keep  in  close  touch  with  the  representatives,  get  a 
better  insight  into  trade  conditions,  and  the  representatives  obtain 
a  fuller  knowledge  of  the  paint  business. 

The  convention  marked  the  close  of  the  most  successful  Of  the 
many  successful  years  of  the  Sherwin-Williams  Company,  h 
has  been  a  year  of  expansion  along  all  lines.  The  increase  in  sal  -; 
has  far  exceeded  the  estimates;  a  linseed  1  il  plant  in  which  the 
company  is  crushing,  treating  and  refining  its  own  linseed  oil,  has 
Iwen  established  at  Cleveland;  the  plants  at  Chicago,  Montreal 
and  Newark-  have  been  materially  enlarged;  a  new  Southwestern 
division  has  been  established  at  Kansas  City,  and  the  export  trade 
has  increased  rapidly. 

Although  careful  attention  to  business  with  valuable  re 
suits  was  the  feature  of  every  session,  social  pleasures  were  not 
neglected.  The  annual  banquet  was  held  in  the  Cleveland 
Chamber  of  Commerce  Auditorium.  Friday  evening  All  the 
Cleveland  employees  and  the  visiting  representatives  were  present, 
and  six  hundred  sat  down  at  the  tabbs  Alter  dinner  speeches 
were  delivered  by  Mr  Sherwin,  Mr  Cottmwham  and  representatives 
of  the  various  divisions  The  pmcf  for  the  different  factory  Com 
petitions  were  presented  to  the  winners  by  President  Sherwin.  an! 
-oitvenir  liadges  were  given  to  all  at  the  banquet. 


Turbo-Generators  for  Massachusetts  Railway  Plants 

The  Massachusetts  Electric  Company  has  recently  contracted 
with  the  General  Electric  Company  for  ten  joon-kw  turbo  alterna- 
tors The  machines  arc  t0  be  11>C,J  jn  three  new  generating 
stations,  which,  together  with  their  sub-stations,  will  represent  a 
capital  outlay  oi  $2,500,000  These  plants  are  intended  to  increase 
the  generating  capacity  of  the  Old  Colony  and  Boston  and  North- 
ern systems,  and  enable  the  companies  to  discontinue  a  □  umbel 
oi  small,  inefficient  stations.  These  new  stations  are  to  be  located 
at  Danvcrsport.  to  serve  the  Boston  anil  Northern  lines  and  the 
others  at  Quincy  and  Fall  River,  in  the  territory  of  the  Old 
Colony  system. 

■  

Annual  Meeting  of  the  Westioghou:e  District  Managers 

The  district  office  managers  of  the  Wcsiinghouse  Electric  &  Manu- 
facturing Company,  representing  all  the  principal  cities  of  the 
l  ulled  State*.  s|M-nt  last  week  in  their  Usual  annual  usit  to  the 
works  and  I'thocs  of  that  company  at  Ea»t  1'itisburgh.  On  the 
evening  of  Nov.  to  a  very  enjoyable  dinner,  in  honor  of  the  visitors, 
was  gueit  at  the  Duqm-siir  Chib.  at  which  the  engineers  and  execu- 
tive officers  of  the  company  were  al-o  present. 


I'ercey  Warner,  receiver  and  general  manager  of  the  Nashville 
electric  light  and  street  railway  system,  who.  during  the  past  week, 
has  been  at  the  Waldorf-Astoria  in  New  York,  has  completed  con- 
tracts for  the  equipment  of  the  electric  light  and  street  railway 
plants  of  Nashville  for  about  $1,000,000  Contracts  covering  light- 
ing and  apparatus,  cars,  etc..  were  placed  with  the  General 
Electric  Company.  J.  G  Brill  and  other  companies,  and  include  an 
otder  for  an  electric  locomotive.  The  present  ownership  of  the 
Nashville  system  has  made  plans  for  the  expenditure  of  $.1,000,000 
for  extensions  and  betterments  It  includes  additional  trackage,  the 
construction  of  up-to-date  car  houses  and  the  equipment  of  the 
entire  street  tailway  system  with  long  double-truck  cars  in  place 
oi  the  present  rolling  slock,  which  have  all  been  of  the  single,  small 
truck  variety. 



Annual  Meeting  of  the  New  York  Railroad  Club 

Hie  annual  meeting  of  the  New  York  Railroad  Club  was  held 
at  Carnegie  Hall  Nov.  21,  and  there  was  a  good  attendance.  Papers 
were  read  on  the  subject  of  the  discipline  of  employees  by  Messrs 
Mitten,  Whcatly.  Strickland.  Ketcham  Mid  others.  Some  of  these 
papers  are  published  in  this  issue,  and  others  will  appear  in  follow- 
ing issues  of  this  pa|nr.  Officers  for  the  ensuing  year  were  elected 
as  follows:  President,  H.  H.  Vreeland;  first  vice-president.  W. 
W.  Whcatly;  second  vice-president.  A.  M.  Waitt;  third  vice- 
president.  W.  K  Potter;  treasurer,  C.  A.  Smith;  executive  mem- 
bers. G  W  West.  \V  Mcintosh.  H.  S  Havward:  finance  com- 
mittee. W.  B.  Albright.  R  M  Dixon.  P.  M  Brady 




More  Increases  in  Wages  for  Street  Railway  Men 


Following  closely  the  anouncemcnt  of  increa-es  in  wages  for 
the  employees  of  the  Philadelphia  Rapid  Transil  Company,  Syra- 
cuse Rapid  Transit  Railway  Company  and  the  Georgia  Railwa- 
&  Electric  Company,  comes  announcements  of  increases  in  wages 
for  the  employees  of  the  Trenton  Street  Railway  Company,  of 
Trenton,  N.  J  ;  Scranton  Railway  Company,  of  Serariton.  Pa.: 
Lebanon  Valley  Street  Railway  Company,  of  Lebanon,  Pa  ;  Wilkes- 
barrc  &  Wyoming  Valley  Traction  Company,  of  Wilkesbarre,  Pa  . 
United  Traction  Company,  of  Reading,  Pa.;  Chester  Traction 
Company,  of  Chester.  Pa. ;  Schuylkill  Valley  Traction  Company,  of 
Norristown.  Pa.,  and  the  Portland  Street  Railway  Company,  of 
Portland.  Maine. 

Announcement  of  the  increase  at  Trenton  was  made  Dee-  18 
It  results  in  an  advance  of  5  per  cent.  The  men  are  at  present 
receiving  $2  a  day,  under  the  increase  will  receive  Sz.to  a  day. 
or  171,  cents  an  hour.  Although  announcement  of  the  new-  wage 
schedule  was  not  made  until  Nov.  18,  it  became  operative  Nov.  14 
This  is  the  fourth  time  the  wages  of  the  employees  of  the  company 
have  been  increased  during  the  last  few  years,  the  rate  being  in- 
creased from  $1  do  a  day,  The  last  increase  was  given  about  a 
year  ago,  when  the  rate  was  increased  front  $1.80  a  day  to  $2 

The  increase  to  the  employees  of  the  Scranton  Railway  Com- 
pany amounts  to  a  5  per  cent  advance  The  new  schedule,  which 
goes  into  effect  Dec.  I,  is  18  cents  an  hour  for  the  first  year.  10 
cents  for  the  second  year,  and  20  cents  for  the  third  year  and  there- 
after. The  increase  was  solicited  by  the  men,  and,  a*  a  result  of 
the  conference  between  the  company  and  its  employees,  it  is  said 
that  several  modifiactions  in  the  merit  system  of  discipline  which 
prevails  will  he  modified. 

The  wages  of  the  employees  of  the  United  Traction  Company,  of 
Reading,  are  increased  from  16  2-3  to  l?1^  cents  an  hour.  This  will 
mean  a  raise  of  aliout  S.17  a  year  in  the  wages  of  each  employee,  and 
an  increase  in  the  pay  roll  of  the  company  of  about  $12,000  a  year. 

The  increase  on  the  Lebanon  Valley  Street  Railway  is  from  15 
cents  I"  16  cents  an  hour;  that  at  Wilkesbarre  amounts  to  $2  a 
month,  but  the  details  of  the  increase  on  the  lint  s  of  the  Chester 
Traction  Company  are  not  available  The  increase  for  the  em- 
ployees of  the  Schuylkill  Valley  Traction  Company  affects  200 
n-.rti  and  means  an  increase  in  the  nay  roll  of  ab:itu  $7. 500  annually 
This  advance  is  one  cent  an  hour.  The  increase  announced  by 
the  Portland  Street  Railway  Company  is  10  cents  a  day,  fixing  the 
rate  of  pay  at  $1.85  a  day.  The  advance  benefits  300  men. 


All  street  cars  on  city  and  suburban  electric  railways  in  and  ad- 
jacent to  Salt  Lake  have  In-en  equipped  w-ith  mail-boxes  for  the 
Convenience  of  residents  who  live  at  a  distance  from  the  pout- 
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IThis  department  U  conducted  by  W,  A  Rosenbaum,  patent 
attomt')'.  Room  No.  1203-7  Na-sau-Bcckman  Building.  New  York  ) 

r.VJTED  STATES  PATENTS  ISSUED  NOV.  IS,  1»CS 
7'3.599.   Trolley  Pole;  T.  C-  Budcr.  St.  Louis.  Mo.   App.  filed 
April  4.  1002    The  harp  sleeve  can  turn  on  the  end  of  the  pole 
when  the  wheel  passes  a  curve  in  the  wire,  and  in  doing  so  it 
rise*  slightly  to  eaie  the  wheel. 

713.601.  Rheostat;  F.  EC  Case,  Schenectady,  N.  Y.  App. "filed 
May  to.  1902.  A  series  of  resistance  grid*  mounted  in  an  open 
frame  adapted  to  he  secured  under  a  car. 

713.689.  Brake  Shoe;  W.  I).  Sargent,  Chicago,  III.  App  filed 
Jan.  23,  1902.  The  brake-shoe  is  strengthened  by  a  strengthening 
piece  of  ductile  metal  having  a  backward-outstanding  flange  ex- 
tending longitudinally  of  the  shoe  and  at  one  side  thereof. 

713.741.  Means  for  Preventing  Accidents  at  Railway  Crossings. 
C.  E.  Brown.  Johnstown.  Pa.  App.  filed  April  16,  1902.  A  gate 
at  a  railway  crossing  cannot  be  lifted  to  allow  a  trolley  car  to 
cross  until  the  conductor  goes  to  the  other  side  of  the  track  and 
operates  a  circuit  closer. 

713.742.  Contact  Shoe  for  Electric  Railways;  \V.  M  Brown, 
Johnstown,  Pa.  App.  filed  Nov.  30,  toot.  A  shoe  having  a 
flexible  face  permitting  it  to  ;  ield  when  passing  over  button  con- 
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PATENT  NO  7U.74* 

7I3.7W-  Railway  Track  Structure;  II.  B  Nichols.  Philadelphia, 
Pa.  App.  filed  March  25.  1002.  The  ends  of  rails  crossing  each 
other  at  an  angle  are  set  in  a  metal  plate,  which  is  firmly  secured 
in  place  but  easily  and  quickly  removable. 

713,828.  Automatic  Releasing  Dune  tor  Safety  Trolleys.  A  C. 
Wolfe.  Dense.,  Col  App  filed  Feb,  f>,  1902.  A  centrifugal  gov- 
ernor operates  to  release  the  spring  from  the  trolley  po'e  when  the 
upward  movment  of  the  pole  is  abnormally  great. 

713,858.  Latch  for  Controller  Handles;  F.  B.  Corey.  Schenec- 
tady, N.  Y.  App  filed  April  12,  1902  A  mechanical  arrangement 
for  enforcing  a  step  by  step  movement  of  a  trolley  handle  con- 
taining a  latch. 

713-033.  Railway  Track  Structure;  A.  Angerer.  Ridley  Park. 
Pa.  App.  filed  July  29.  11x12.  Relates  to  means  for  fastening  the 
wear  plate  at  the  intersection  of  two  tracks  o  that  it  may  he  easily 
removed. 

714.021.  Controller  for  Klectric  Motors;  I..  G  N'iKon.  New 
York,  N.  Y.  App  filed  May  15.  1902.  Details 

714.068.  Railway  Track  Structure:  C.  B.  Voynow.  Philadelphia, 
Pa.  App  filed  July  29,  1902  Relates  to  mean*  tor  securing  the 
wear-plate  to  the  base-plate  at  the  point  where  two  rails  cross 
at  an  angle.  An  extension  is  formed  upon  the  wear-plate  which 
projects  into  the  base  plate,  and  a  curves]  locking  member  is  in- 
serted through  an  opening  in  the  wear-plate  to  engage  said  ex- 
tension and  base-plate. 

714.076  Truck  Side  Frame:  C  T.  Wcstlake,  Granite.  III.  App. 
filed  May  5.  1902.  The  web  of  the  frame  has  a  bolster  recess  at  its 
center,  flanges  extending  transversely  from  the  web  at  the  sides  Ot 
the  recess  to  form  truck  columns,  links  pivotally  mounted  within 
said  recess  and  a  bolster  connected  to  the  lower  ends  of  the  links 
as  required,  to  allow  the  bolster  to  swing  endwise 


PERSONAL  MENTION 


MR.  C.  A.  COFFIN.  President  of  the  General  Electric  Com- 
pany, was  elected  last  week  a  director  of  the  United  States  Mort 
ft  Trust  Company 


MR  JACOB  WENDELL,  JR.,  of  Wendell  &  MacDuffie.  sailed 
Nov  25  for  Europe,  where  the  company  has  a  large  business,  and 
where  Mr.  Wendell  will  stay  until  the  middle  of  January. 

MR  FREDERICK  L.  MLRR1LL.  formerly  of  the  Chicago 
office  of  the  Wcstinghouse  Electric  &  Manufacturing  Company, 
ha-  purchased  an  interest  in  the  Standard  Railway  Materials  Com- 
pany, with  J.  II  McGitl.  This  company  has  offices  at  Omaha  Build 
mg.  Chicago,  and  represents  the  R.  D.  Nuttall  Company  and  the 
A.  &  J.  M  Anderson  Company.  Mr.  Merrill's  experience  and 
acquaintance  as  salesman  in  the  Chicago  territory  make  him  well 
fitted  to  handle  his  new  business  well. 

MESSRS.  WATSON,  RAVEN  and  CUDWORTH.  engineers 
of  the  Northeastern  Railway,  of  Kngland,  are  in  this  country 
making  a  study  of  the  application  of  electric  traction  to  heasy 
railroad  service.  This  railroad  company,  which  is  one  of  the 
main  trunk  lines  in  England,  has  decided  to  engage  extensively  in 
electric  traction,  and  the  visit  of  its  engineers  to  this  country 
is  in  connection  with  this  proposed  installation.  Their  visit  is  in- 
dicative of  the  great  interest  felt  in  electricity  by  the  main  railway 
line-  of  Kngland,  which,  at  present,  seem  to  be  giving  more  at- 
tention to  the  subject  than  the  steam  railroads  in  this  country.  It 
is  predicted  by  some  who  are  well  acquainted  with  the  railroad 
conditions  of  both  countries  that  England  will  before  long  lean 
this  country  in  the  practical  application  of  electricity  to  heavy 
electric  railroading. 

MR  S  S  NEFF  has  recently  been  engaged  by  W.  E  Baker  & 
Company,  of  New  York,  as  superintendent  of  construction,  opera 
tion  and  traffic  in  their  various  street  railway  enterprises  Mr, 
NcrT  has  had  a  lung  and  successful  experience  in  both  steam  anil 
electric  railroad  engineering.  He  was  for  ten  years  with  the  Penn- 
sylvania Railroad  in  the  maintenance  and  construction  depart 
ment.  after  which  for  four  years  he  acted  as  superintendent  of  the 
Cornwall  Railroad  He  then  accepted  a  position  with  the  Great 
Northern  Railroad  as  division  superintendent,  where  he  served  for 
two  year*,  resigning  this  position  to  build  the  Lake  Shore  &  Indiana 
Railroad  for  the  Cincinnati  &  Cleveland  Iron  Company  and  J.nie- 
Sc  Laughlin.  After  the  completion  of  this  work  he  entered  the 
electric  railroad  field  as  superintendent  of  the  L'nion  Elevated  Rail- 
road, of  Chicago,  with  which  company  he  remained  four  years.  The 
most  difficult  engineering  problem  Mr.  NefT  helped  to  solve,  however, 
was  theconstructionandplacing  in  operation  of  the  Boston  Elevated 
Railroad  Mr  Ncff  went  with  the  company  during  the  early  period 
of  the  construction  of  this  tine,  and  he  was  superintendent  of  the 
elevated  system  in  Boston  for  two  years.  With  a  man  of  Mr.  NefT\ 
experience  and  ability  at  the  head  of  their  construction,  operation 
and  traffic  detriment.  W  E  Baker  &  Company  can  handle  any 
engineering  problem  which  may  present  itself  in  the  electric  railway 
field. 

MR  CHARLES  C  BENSON,  who  for  the  past  three  and  one- 
half  years  has  acted  as  superintendent  of  the  Cilirens"  Street  Rail- 
way Company,  of  Newburyport.  Mass  .  has  left  for  San  Juan. 

Porto  Rico,  where  he  will  act  as 


of  the  San  Juan 
&  Transit  Company,  Mr.  Ben 
son  was  born  in  Manchester. 
Me  ,  June  4,  1866.  He  attended 
the  public  schools  of  that  town 
and  afterwards  took  a  business 
college  course  at  Augusta.  Me. 
In  1886  he  entered  the  employ 
of  the  West  End  Street  Railway 
Company,  0!  Boston,  and  in 
short  time  became  foreman  ot 
the  construction  gang  for  that 
company.  He  afterwards  en- 
tered the  firm  of  Woodbridge  fit 
Turner,   contractors.     After  a 

.,     -          nTVs:     SI  >n"r'     N,a>'  ibat  firm> 

CHAS  C.  BENSON  lRW    hf  cmcrct|  ,llc  cmp]ny  „f 

the  Thomson- Houston  Company  as  constructing  engineer,  and 
while  with  the  company  assisted  in  installing  street  railway  lines  in 
many  important  cities  in  the  United  States.  He  was  for  some 
time  in  the  employ  of  the  Boston  Electric  Light  Company,  from 
which  company  he  resigned  to  become  connected  with  the  New- 
buryport Street  Railway  Company  Bringing  to  this  company  an 
experience  so  varied  he  was  especialy  well  qualified  for  the  work 
of  regenerating  the  system.  Physical  rehabilitation  oi  the  system 
took  place,  and  the  operating  management  was  placed  on  a  firm 
basis  As  a  token  of  the  appreciation  of  the  valuable  services 
rendered  by  Mr.  Benson  the  employees  of  the  company  presented 
him  with  a  handsome  diamond  ring 
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THE  MARKETS 

The  Money  Harket 

Wall  Strlet,  Nov  26.  1902. 
The  important  development  of  the  week  in  the  money  market 
is  the  ireer  offering  oi  time  motley.  L"p  to  a  week  ago  the  un- 
willingness of  hanker*  to  lend  on  time  contracts,  especially  for  the 
shorter  period*  of  sixty  and  ninety  days,  was  widely  commented 
upon  as  one  of  the  most  unfavorable  features  of  the  general 
financial  situation.  It  was  taken  to  mean  that  conservative  in- 
stitutions saw  no  immediate  prospect  oi  easier  conditions,  and 
were  so  doubtful  of  there  being  a  sufficiency  oi  funds  to  go  around 
that  they  wished  to  discourage  fresh  borrowing  as  iar  as  possible. 
On  the  contrary,  when  time  money  began  to  come  forward  in 
greater  abundance,  and  even  to  e<|ual  the  amount  of  the  demands, 
it  naturally  encouraged  the  view  that  in  conservative  quarters  the 
situation  was  considered  to  be  very  much  improved  The  basis 
lor  (his  opinion  lies  in  the  comparative  strong  position  of  hank 
resources,  occasioned  first  by  the  wholesale  liquidation  of  specula 
live  holdings  during  the  last  few-  weeks,  and  second,  by  what  ap- 
pears to  be  the  termination  of  the  currency  movement  to  the 
interior.  Both  last  week  and  the  week  before  the  inland  exchange 
ran  slightly  in  favor  of  New  York,  the  local  hanks  gaming  di 
rcctly  each  time  something  over  a  million  dollars  Hanking 
authorities  report  that  money  is  beginning  to  How  back  iron  the 
West  and  South,  while  the  only  important  movement  in  the  other 
direction  is  that  to  New  Orleans,  where  financing  the  sugar  crop 
will  create  a  demand  for  another  mouth  at  least  to  come.  Im- 
port- .  :  merchandisi  lo  uol  lai  ki  ri  and  coi  .1  qui  ill  >  tin  1  * 
cessive  customs  revenue  continues.  But.  owing  to  an  increase  in 
government  expenditures,  the  Treasury  is  drawing  less  from  the 
New  York  banks  than  it  was  either  in  Oetober  or  in  the  early  pan 
of  this  mouth  Meanwhile  sterling  exchange  hovers  around  the 
gold  shipping  point,  and  gold  exports  arc  still  a  possibility  for 
the  not  distant  future.  The  main  check  consists  oi  the  efforts 
which  the  Hank  of  England  is  making  to  prevent  gold  from  lea*  - 
tug  London.  It  has  succeeded  in  forcing  up  London  discounts 
sharply,  and  by  this  means  causing  an  advance  in  sterling  ex- 
change at  Paris.  This  advance  in  turn  inures  to  the  benefit  of  the 
New  York  market,  by  raising  the  specie  export  point.  The  indi- 
cations are  that  while  local  bank  reserves  will  decline  and  money- 
rates  remain  around  their  present  level  from  now  until  after  the 
new  year  settlements,  there  will  be  110  uncomfortable  strain. 
The  Mock  rtarket 

The  operations  in  the  stock  matkcl  during  the  last  week  have 
been  influenced  to  a  very  large  extent  by  the  extraordinary  rise 
in  Manhattan  Klevated  stock.  An  advance  oi  25  points  irom  the 
low  price  of  a  iorttiiglit  ago  is  explained  by  the  announcement 
to  day  of  the  lease  of  the  elevated  lines  to  the  subway  company 
The  majority  of  people  in  Wall  Street  had  accepted  the  report 
that  the  road  was  to  be  leased  or  acquired  by  the  new  lnter- 
borough  Rapid  Transit  or  Subway  Company,  on  a  gradually  as 
eending  dividend  guarantee.  At  the  same  time  it  was  held  in 
many  mil-informed  quarters  that  if  this  was  true  it  was  only  a 
part  of  the  "deal."  and  that  when  the  final  disposition  of  the 
elevated  lines  was  made  it  would  be  in  a  manner  both  satisfactory 
and  profitable  to  the  New  York  Central  Kailioad.  There  are  also 
strong  intimations  that  a  substantial  addition  to  Manhattan  s 
capital  will  shortly  l>e  announced,  and  that  the  subscription  rights 
to  the  new  issue  will  be  of  sufficient  value  to  account,  to  a  con- 
siderable extent,  lor  the  recent  advance  in  market  quotations. 
Beyond  question  the  pri  sent  supply  of  Manhattan  slock  in  the 
market  is  exceedingly  limited,  and  the  rise  in  the  stock  so  far 
from  resulting  in  a  distribution  has  seemingly  hit  holdings  even 
more  concentrated  than  they  were  before.  The  other  traction 
stocks  have  quite  naturally  been  favorites  in  speculative  circles, 
but  that  their  rise  is  anything  more  than  sympathetic  may  wi  II  be 
doubted.  In  Brooklyn  Rapid  Transit  and  Mrlro|mlitan  the  supply 
of  floating  slock  is  hardly  less  limited  than  in  Manhattan. 

The  recovery  in  the  general  market  has  proceeded  with  great 
rapidity,  showing  not  only  that  the  previous  liquidation  was  very 
thorough,  but  also  that  a  short  interest  of  large  dimensions  was 
built  up.  which  had  to  heat  a  precipitate  retreat.  Aside  from  tin 
important  influences  in  the  rise  have  been  the 
i  s.  and  the  widespread  advance  in  freight  rales 
hotit  the  country.  This  latter  development  re- 
isioned  by  the  recent  more  or  less  compulsory 
1  the  railroad  employees,  and  its  significance 
for  the  situation  both  immediate  and  future  can  scarcely  be  over- 
estimated.   The  probabilities  are  that  some  reaction  will  succeed 


"traction  deal"  t 
easing  of  time  m 
inaugurated  thru 
lieves  the  tear*  «i 
raising  of  wage 


so  sharp  an  upturn  in  prices,  and,  indeed,  during  the  last  few  days 
a  reaction  of  this  sort  has  already  appeared  in  numerous  quarters. 
But  confidence,  which  was  severely  shaken  in  the  early  part  of  the 
month,  has  now  been  restored,  and  the  financial  outlook,  as  a 
whole,  is  regarded  more  hopefully  than  for  a  long  time  past. 


The  local  traction  stocks  in  Philadelphia  have  been  left  to  follow 
the  course  of  the  general  speculation  during  the  week,  without  any 
particular  efforts  to  accelerate  the  advance.  This  is  shown  by  the 
exceptionally  small  volume  of  transactions  which  have  averaged 
only  a  few  hundred  a  day.  It  is  worthy  of  favorable  comment, 
therefore,  that  the  principal  stocks  have  gone  up  as  easily  as  they 
have.  Philadelphia  Rapid  Transit  rose  a  point  to  i7Ji.  and  Union 
Traction  moved  forward  from  a/it*  to  4754.  Philadelphia  Traction 
is  unchanged  at  98,  and  scarcely  anything  has  been  done  in  Ameri- 
can Railways,  which  has  merely  held  steady  around  53^i-  Railways 
Company  General  was  firmer  at  an  advance  from  4}i  to  5,  and 
thirty  shares  of  Fairmount  Park  Transportation  were  reported 
at  25.  Bond  sales  for  the  week  included  Electric  People's  Traction 
4s  at  08M.  L'nitcd  Railways  4s  at  an  advance  from  88 1  i  to  00,  Con- 
solidated Traction  of  New  Jersey  5s  at  I  to,  and  Union  Traction 
Of  Indiana  >s  at  soo}i. 

Chicago 

Only  scattering  sales  arc  to  be  noted  in  the  Chicago  traction 
»hare  market  this  week.  Three  hundred  Northwestern  Elevated 
common  sold  at  .1,1.  which  is  a  recovery  of  per  cent  from  the  re 
cent  low  point.  The  increase  in  the  daily  average  traffic  on  this 
system  during  November  is  said  to  be  some  17  per  cent  over  last 
year.  A  few  lots  of  Metropolian  Elevated  common  changed  hand* 
at  38.  and  of  the  preferred  between  85  and  87.  South  Side  sold 
at  107,  and  I-ake  Street  at  9%.  Chicago  City  Railway  in  odd  lots 
brought  210,  but  nothing  has  been  done  in  Union  Traction.  There 
arc  no  new  developments  regarding  the  reported  merger  of  these 
two  properties,  but  the  feeling  in  financial  circles  is  growing  that 
a  ileal  of  some  ^irt  under  the  servcillanee  of  Mr.  J.  P.  Morgan  is 
under  way, 

Other  Traction  5ecarlilea 

Boston  stocks  have,  as  a  rule,  sympathized  with  the  improve- 
ment m  general  market  conditions  during  the  week.  Boston  Ele- 
vated sold  up  to  156,  later  reacting  to  154.  Massachusetts  Electric 
common  rose  a  point  and  a  half  to  37,'i,  later  losing  the  greater 
part  of  the  gain.  West  End  common  <old  at  04^  and  95,  and  the 
preferred  at  113',/.  No  business  worth  mentioning,  however,  was 
done  in  any  of  these  issues.  Transactions  in  the  Baltimore  market 
have  also  been  very  light  throughout  the  week.  Nashville  Railway- 
stock,  which  recently  went  up  as  high  as  6M.  dropped  to 


There  were  no  dealings  in  the  5  per  cent  certificates.  L  nitcd  Rail 
way  of  Baltimore  issues  have  held  exceptionally  firm,  the  income 
bonds  particularly  rising  a  point  to  09.  The  general  mortgage  4* 
sold  up  fractionally  to  95,  and  the  stock  to  14,  later  receding  to 
I3#-  The  only  other  traction  sales  in  Baltimore  were  Newport 
New*  and  Old  Point  Comfort  5s  at  107' j.  and  Anacostia  and  Poto- 
mac 5s  at  99.  The  Complete  record  of  transactions  on  the  New 
York  curb  since  last  Wednesday  morning  is  as  follows :  Brooklyn 
City  Railroad  at  247  and  afterwards  at  245'^.  Washington  Traction 
(  100  shares)  at  it>,  the  preferred  at  45,  American  Elevated  at  1. 
North  Jersey  Traclion  (10  shares)  at  30,  New  Orleans  common  at 
1 4  <St  to  15.  the  preferred  at  48  10  49,  the  4'  1  per  cent  bonds  at 
TO'-i  to  79.  and  lutcrborough  Rapid  Transit,  the  full  paid  stock 
rising  violently  from  104  to  123,  while  the  stock  on  which  40  per 
cent  has  been  paid,  started  at  107  and  rose  to  123.  This  movement 
is,  oi  course,  associated  with  the  advance  in  Manhattan  Elevated 
011  the  Stock  Exchange. 

Iron  and  Steel 

It  is  now  feared  by  authorities  in  the  iron  trade  that  the  scarcity 
of  fuel  will  continue  throughout  the  winter  months,  and  that  it 
will  continue  to  restrict,  as  it  is  now  doing,  the  output  of  pig  iron 
and  steel.  Buyer*  of  pig  iron  who  held  off,  expecting  an  easier 
situation  after  the  ending  of  the  coal  strike,  have  come  into  the 
maikct  as  eager  bidders,  and  it  will  require  the  utmost  exertion 
of  the  conservative  trade  interests  to  hold  prices  in  check.  The 
trouble  lies  altogether  with  the  freight  congestion,  which  renders 
the  railroads  absolutely  unable  to  handle  the  business  offering  to 
them.  Demand  for  steel  rails  is  reported  to  be,  if  anything, 
heavier  than  before.  Quotations  arc  as  follows:  Bessemer  pig 
iron,  $ji  75  and  $2200;  steel  billets,  $30.00  and  $31  So;  steel  rails. 
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Security  Quotations 

The  following  table  shows  the  prevent  bid  quotations  for  the 
leading  traction  stock*,  and  the  active  bonds,  as  compared  with 
last  week: 

Closing  IM 
Nov.  1*  N.  »,  2i 

American  Railways  Company      58  UW 

Aurora.  Elgin  &  Chicago    a37  :c 

boston  Elevated    IS*  1*4 

Brooklyn  R.  T.    SM»  «l*i 

Chicago  City    MO  Ml 

Chicago  I'niun  Tr.  (common)    15  ■ 

Chicago  I'nion  Tr-  (preferred!  ,    -     45  45 

Clcvclind  Electric    M  ■ 

  6»H  S»'i 


Consolidated  Traction  of  N.  J   » 

Consolidated  Traction  of  N.  J.  &s  

]>.tr  .  t  t'nited    «B 

Electric  People!  Traction  ffHJlilfrMl)  «>   $*H» 

Elgin,  Aurora  *  Southern    ail 

Indianapolis  Street  Railway  4.   ...  W'i 

Late  Shoie  Electrtc    U 

Lake  Street  Elevated    • 

Manhattan  Railway   143 

Massachusetts  Klec.  Co..  (common!    35\ 

Massachusetts  Elee.  Co..  (prcfcrrcdl   

Metropolitan  Elevated,  (  I. nag,,  uomm.nl   It 

Metropolitan  Ktr.alcd.  t  Imago  iptefcrroly    tt 

Metropolitan  Siren   137 

New  Orleans  Railways  (conimonl    14\ 

New  Oilcan.  Railway,  (prclcrrcd)    IM 

\.,rth  American   119 

Noethern  Ohio  Tract  son  (common)    »«7 

Northern  Ohio  Traction  .preferred  I   MM 

Noeth  Jersey    Xl\ 

Norlhwr.tern  Elevated.  Chscago  (common)   .lis, 

Philadelphia  Rapid  Transit    Hi*. 

Philadelphia  Ttartton    » 

Sf.  Louts  Transit  (common)  ,  IB 

i  Side  Elevated  (Chicago)   ..,  Wo 

Rapid  Traniit    SI 

Rapid  Tran.it  (preferred)    7V 

Third  Avenue    123 

Toledo  Railway  &  Light    » 

Twill  lily,  Minneapolis  leommon)    114 

t'nited  Railway*.  St.   Louis  Iprcferrcdl   — 

t'nited  Railways.  St.  Louia,  la   Sl*» 

t'nion  Traction  l  Philadelphia!   ,  

Western  (  >hio  Railway    Ill 


llu'-j 
Mi 

r,7 

mk 


m 

17 

v. 

139 

15 

tm 

us', 


31", 
17 

lis 

JS 
107 

3>a, 

7* 
IM 
b37 
UC 

hIS 


a  Asked,     b  Lavt  aale. 


Quotations  lor  the  lcaditiK  ittclals  arc  as  follows:  Copper,  lake. 
u«  and  li'A  cent?;  lead,  4* b  cents;  tin.  $251)0:  spelter,  $5.35. 


HAVERHILL,  MASS— The  Railroad  I i.ramissioncta  ha>e  approved  an 
issue  by  the  Haverhill  tt  Ando.cr  Street  Railway  (  ompany  ol  .hare.  of 
capital  nock  amounting  at  par  value  1..  IMi.iao  I  hi.  issue  ■»  authorised  to 
|w»nde  lor  paying  in  part  Boating  indebted™.,  incurred  by  the  company  in 
1  ol  ill  line.. 


DAN  VERS.  MASS— The  Railroad  Commissioners  have  appro,  rd  an 
by  the  Middlelon  tt  Danvers  Street  Railway  Company  ol  capital  stock 
>ng  al  par  value  to  $32.QUo.    The  issue  is  authoriled  to  provide  for  trying  in 
part  floating  indebtedness  incurred  by  the  company  in  constructing  its  lines. 

WORCESTER,  MASS.-TTir  stockholder,  of  the  Boston  4  W,»rce.i<r  Sirect 
Railway  (  ompany  voted  to  increase  the  capital  stock  of  the  company  from 
I73ii.(K»  to  tl  .000,000. 

MII.EoRD,  MASS.    The  Railroad  Commissioners  have  been  petitioned  by 
the  Milford  *  Uxbridgc  Street  Railway  Company  for  authority  It  issue  addi- 
of  KS5.0UU  for  the  purpo.e  ol  paying  it.  rloating 


noSTO.V.  MASS.-  The  Railroad  Commissioners  have  approved  an  issue 
of  IWI..OI  original  capital  stock  by  the  Reading.  Wakefield  &  I.ynnheld  Street 
Railway  Company;  »32.IK«l  original  capital  by  the  Middlelon  At  D.n.rr.  Street 
Railway  Company,  and  HMOO  or.gmal  capital  by  the  Haverhill  It  Andovcr 
Street  Railway  Company 

BOSTON.  MASS-The  ttoston  A'.ai  fia'can  siy.  it  i.  understood  (hat 
the  general  result,  of  the  Boston  Elevated  Railway  t  oni|*any  lor  the  year 
ended  Sept.  30  are  not  quite  a.  satisfactory  aa  those  ,.l  previous  years  in  that 


WEP.B  CITY.  MO  -  The  deal  for  the  purchase  of  the  Southwest  Missouri 
Electric  Railway  by  Stone  &  Web.tet.  of  Boston,  has  been  declared  off 

F.DCEWATER.  N.  J.  It  is  reported  that  the  New  Jersey  &  Hudson  Riser 
Railway  *  Kerry  Company  ha.  ..cured  control  oi  the  Newark  tt  Hackciisach 
Traction  Company. 

SYRACUSE.  N.  Y.-Il  is  .latest  that  the  recently  formed  Syracuse  tt 
Ontario  Railway  Company  is  negotiating  for  the  purchase  of  the  property  of 
the  Oi.tfo  Traction 


MINNEAPOLIS,  MINN  -  The  Twin  City  Rapid  Transit  I 
earnings  as  follow.: 

Oct  ,her 
Cros.  receipt. 

Opciating  capen.es    InLHS  11S.0SI 

Earnings  from  operation   H6I.091  $l5I.SSrJ 

F.aed  charge.    77.7a  75.961 

Net  earnings                                                                           Wi.loS  $77.»i 

Ten  months 

Grow  receipt.  tS.*71.»ll  tS.Gll.117 

Operating  eapens.                                                        l.»l.S4fj  l.lSIJul 

Net  earning.   ll.KBJUiS  $1,424.2111 

Fi.ed  charge.    7S5.98C  730.437 

Net  earning*    tm»Q»  $«7,77S 

SYRACUSE,  N.  Y.-Thc  Syracu-e  Rapid  Transit  Railway  Company  reports 
earnings  as  follows: 

Ouarter  ended  Sept.  30  1902  1901 

Gross  receipt.    1181.711  IKH.TW 

Operating  cspen.es    101,211  91,523 

LarniUK.  from  operation   $al.W7  $75,271 

Receipts  Irom  other  sources   1,(73  1.672 

Cro..  income    WJ.UB  tTS.IrU 

K.aed  charge.    57.075  67.K1 

Net  earning.    Ct/HI  I1S.IC2 

SYRACUSE,  N.  Y  — Tlicre  hat  been  hlesl  lo»  icvord  a  mortgage  in  favor  of 
the  City  Trust  Company,  of  New  York,  trustees,  given  by  the  Auburn  & 
Syracuse  Electric  Railroad  Company  lor  RcsKI.UUO.  to  secure  a  bond  i.sue. 
Over  ll.W.OOO  of  the  bonds  have  been  placed  will.  N.  W.  Harm  &  Company, 
of  New  York. 

DELAWARE.  OHIO.-Tbe  Delaware,  Berkshire  &  Sunbury  Electric  Rail 
way  (ompany,  which  plan,  to  build  an  electric  railway  from  Delaware  to 
Sunbury.  ha.  issued  bond,  to  the  amount  of  $150,010,  .ecured  by  a  mortgage 

DAYTON.  OHIO,  tt  is  reported  here  that  the  syndicate  headed  by  A.  E. 
Appleyard,  of  Boston,  is  negotiating  for  the  purchase  of  the  Springfield  Street 
Railway,  of  Springfield,  and  the  People'.  Railway  Company,  of  Dayton.  Thr 
Appleyard  lines  operate  over  the  tracks  of  both  companies  in  the  respective 
i-iliel 

TOLEDO.  OHIO.— It  ii  slated  that  within  two  weeks  title  to  the  Detroit 
&  Toledo  Shore  Line  Railway  will  be  vested  in  the  Grand  Trunk  Railway. 
The  Grand  Trunk  Railway  will  pay  IL5W.0U0  for  the  property,  which  consists 
for  the  most  part  of  a  double  track  line  evtending  from  'Toledo  to  Trenton, 
Mich.  To  covsr  the  extension  of  its  lines  into  Ohio  territory  the  Grand  Trunk 
will  i.sue  t2,0»:i.00f>  in  bonds,  paying  for  the  completed  portion  of  the  shore 
line  tl.e  amount  slated,  and  utilizing  the  remaining  $500,000  to  estcild  the  road 
north  from  Trenton  to  Detroit  and  to  rcballast  the  completed  portion. 

PITTSBl  RGH.  J*A.-The 
follow,: 

October  190! 

Gross  earning.   |1,14si,£97 

Operating  expenses  and  taae»   6o!.2»  fj(B,2<« 

Net  earnings    $«!.n»  $(57,325 

Other  I 

Total  i 
Deductions 

 r — -   

Balance                                                                               $502.1:1  $4«>r, 

Fined  charge*                                                                       330.7*7  36S.M5 

.     

Surplu   $171,337  $179.»ls 

From  Jan.  I  lo  Oct.  30 

Gross  earning.   $11,255,373  $9,911.<tV 

Opening  expcli.e.  and  taae*    6,3SO,04o  5,l07.5»i 

Net  earnings   $I,87».W7  $1,503,151 

  L1M,7« 

Total  income   $fU29.90s 

  »M.7l« 

Balance   

Fixed  charges 

Surplua   

PHILADELPHIA,  PA.  -The  .tockholder.  of  the  Philadelphia  A  West 
Clictrr  Traction  Company  will  vole  Ian.  12.  19KS.  on  a  proposition  to  make 
a  new  morfri.iitc  to  secure  $*/s),iaio  of  4  per  cent  $l.n*>  fifty  year  coupon  bonds, 
interest  |iayabte  Jan.  1  and  July  1.  They  will  he  put  aside  of  the  new  bonds, 
such  a.  will  he  necessary  to  retire  the  existing  SvoU.iMsj  rirst  mortgage  5  per 
cent  bonds  of  Isss,  which  are  subject  to  call  al  1116. 

SPOKANE.  WASH.-Conlrol  of  the  Spokane  It  Montrose  Motor  Railroad 
has  jsascd  into  the  hand,  of  J,  IV  Grave*,  of  Spokane, 
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Metl©*.— These  statistics  wilt  be  carefully  revised  from  month  to  month,  a  pen  information  received  from  the  companies  direct,  or  from  official  source*. 
Tlie  table  should  be  used  in  connection  wlto  our  Financial  Supplemeot  "American  Street  Railway  lovcatraenta,^  which  contains  to*  annual  operating 
reports  to  the  ends  of  the  various  rioancla)  rearv  similar  statistics  in  regard  to  mada  not  reporting  are  solicited  by  the  editors.  •  Including  taxes, 
t  Deficit.  aComparlvin  Is  made  with  1W0  bsxaan  in  I»J1  the  earnings  were  abnormal  on  account  of  the  Pan-  American  Exposition.  »  All  capital  stock 
owned  by  Detroit  United  Rv 


C.-'Nrs'i* 


AKItO.V.  <>. 
Northern  Ohio  Tr.  Co 


Al.lt ANY.  ST.  V. 

I  alien!  Tnsnllnli  Co. 


HINtlUAMroN.  N.  V. 
lllnghamton  >t.  It). 

Co  1  in., 

1  " 


KOSTOM,  MASS. 

r..     ....  F.ley.  Uy.  Cn.  IS 


husetts  Kler  Tii«  l-'m  .SeWe.   l.HX.lil  f,»r,.4-«  I.HBi.M"  WTjt*. 

b)  <"'i  s,Mh,«5:;.i.«»>!i,xi;  i,k»mu  vh.&u 


IIKIHIKLVN,  M.  V. 
I<r».>k  lyn  K.  T.  Co. 


«t'Kr.\IX>.  M.  V. 
International  Tr.  C 


CUAIUiKftTOM,  *.  C. 

Charleston  '  .  n  - .    ' .  .  .  1 
Hy.  Dan  as  V.l.  Co  . 


CH  ic  Aim,  III 
Chi-  'i     *  Milwaukee 

r.lee.  Ry.  Co  


Ct.KVBI.AMI.  I>. 
s».i.-ni  OIiIk  iiaellnn 

c«   •   


Cleveland,  Klyrla 

stealers'.... 


Clrselainl.  Palnesvllle 
e»  Kastern   


c  ovin»;to>.  KV. 

Cliirlimatl,  Newport 
sV  Covington  Its.  t'O.  I 


HKTItnlT.  MICH. 
Detroit  I  nil.-. I  Uy 


Detroit  anil  IN.rt  Ho- 
rns* Shore  Line*  llaplil 

K)  WXetrsW  


.iiiiii  MrNW. 
Dotulb.Moperior  Tr 
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THE  WORCESTER  &  SOUTHBRIDGE  STREET  RAILWAY 


For  several  years  Worcester  has  been  the  most  active 
center  of  street  railway  construction  in  the  Eastern  States. 
The  amalgamation  of  nearly  all  the  lines  in  ami  about  the 
city  into  the  Worcester  Consolidated  Street  Railway  Com- 
pany gave  the  opportunity  to  increase  greatly  the  facili- 
ties for  local  traffic  and  improved  the  suburban  and  interur- 


year,  and  which  has  just  closed  a  most  successful  summer 
season,  is  that  operated  by  the  Worcester  &  Southbridge 
Street  Railway  Company,  and  forming  the  subject  of  this 
article. 

Massachusetts  has  been  conservative  in  the  matter  of 
its  street  railways,  as  in  other  things,  and  the  managements 


• 

ENGINE  ROOM  IN  CHARLTON  POWER  HOUSE 


ban  service  of  many  of  the  roads  brought  under  the  con- 
trol of  the  general  management;  yet,  in  spite  of  the  fact 
that  the  Consolidated  operated  a  large  number  of  lines  ex- 
tending to  adjoining  towns,  there  were  left  many  routes 
which  offered  tempting  inducements  to  the  promoters  of 
interurban  railway  enterprises.  The  most  recent  of  these, 
the  Boston  &  Worcester,  was  described  in  these  pages 
two  months  ago.    Another  road  which  was  opened  this 


of  its  two  principal  systems,  the  Boston  Elevated  and 
Worcester  Consolidated,  have  adhered  to  simple  direct- 
current  distribution.  The  necessities  of  the  newer  roads, 
however,  have  prevented  this  policy  from  being  made 
general  throughout  the  State,  and  some  of  the  finest  ex- 
amples of  high-tension  distribution  work  for  long  rail- 
ways arc  now  to  be  found  there.  Second  to  none  in  ex- 
cellence of  construction  and  operation  is  the  Worcester  & 
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Southbridge,  This  road  runs  from  Worcester  to  South- 
bridge,  a  distance  of  about  20  miles,  owns  more  than  half 
its  right  of  way,  and  controls  the  Southbridge  &  Stur- 
bridge  Street  Railway  Company,  over  who.se  tracks  it  has 
entrance  to  the  center  of  Southbridge.  It  also  controls 
the  Worcester,  Rockdale  &  Charlton  Depot  Street  Rail- 
way Company,  the  connecting  link  between  the  Auburn 


the  ground  for  the  building  of  a  branch  from  North  Ox- 
ford to  Rockdale  and  Leicester.  The  capacity  of  the 
power  station  is  ample  to  accommodate  much  larger  loads 
than  is  at  present  required  of  it,  but  should  an  increase 
be  necessary  the  building  can  readily  be  enlarged  and  one 
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POWER  HOUSE  AT  CHARLTON,  MASS 

&  Worcester  Hue  and  the  tracks  of  the  Worcester  Con- 
solidated, and  by  arrangement  with  the  latter  road  can 
bring  its  cars  directly  to  the  City  Hall  Square,  the  heart 


ECONOMIZER  AND  MECHANICAL  DRAFT 

or  more  additional  generators  be  installed.  The  trans- 
mission is  at  1 1,000  volts,  so  that  the  line  might  be  con- 
siderably lengthened  without  changing  the  type  of  central 


PLAN  AND  SLOTIONAL  VIEW  OF  POWER  HOUSE  AT  CHARLTON  CITY,  MASS. 

of  all  the  radiating  lines.  The  following  towns  act  as  station  or  sub-station  equipment.  That  such  extension 
feeders:  Southbridge.  Sturbridge,  Britnfteld,  Wales,  will  be  made  in  the  near  future  in  the  direction  of  Hart- 
Charlton,  Brookficld,  Oxford,  Webster,  Dudley,  Leices-  ford  is  practically  assured,  and,  when  completed,  this  sys- 
ler,  Auburn  and  Worcester.  tcm  will  provide  a  direct  and  almost  straight  line  from 

The  prospects  arc  very  bright  for  the  extension  of  the  Worcester  to  Hartford,  a  distance  of  about  62  miles, 

road  and  the  building  of  branches.    Already  material  is  on  The  20  miles  of  road  already  completed  run  through  a 
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magnificent  New  England  country,  with  fine  scenery  quire  such  enlargement.    This  water  is  excellent  for  boiler 

throughout  the  entire  distance.    The  service  which  has  feeding  purposes  as  well. 

been  provided  has  made  this  route  a  most  enjoyable  pleas-  The  building  is  a  handsome  brick  structure  with  granite 

ure  and  excursion  run  for  summer  trips,  but  the  arrange-  and  tcrra-cotta  trimmings,  and  is  located  on  the  banks  of 

ment  of  the  closed  cars  is  such  that  even  in  the  colder  the  stream  supplying  the  condensing  water.    It  has  85  ft. 

weather  there  will  probably  be  much  pleasure  riding.    A  8  ins.  frontage  by  100  ft.  deep,  and  is  subdivided  by  a  brick 


PLAN  AND  FXF.VATIO.N  KOR  STEAM  PIPING 


half-hour  schedule  is  at  present  in  operation,  and  the  serv- 
ice is  such  that,  although  a  single-track  road,  there  is  little 
trouble  in  keeping  the  runs  up  to  the  time-table  and  pre- 
venting delays  at  the  turnout. 

POWER  STATION 

The  power  station,  which  supplies  the  entire  line,  is  at 
Charlton  City,  a  little  more  than  half  way  between  Wor- 
cester and  Southbridgc.  The  site  is  on  an  old  water 
privilcgc.whichallows  ample  water  for  condensation  for  the 
present  plant,  with  sufficient  surplus  for  supplying  a  dupli- 
cation of  the  apparatus  now  installed  should  occasion  re- 


wall  into  an  engine  room  44  ft.  6  ins.  deep,  and  a  boiler 
room.  Under  the  floor  of  the  engine  room  is  a  basement 
9  ft.  high,  which  is  well  lighted  and  contains  the  con- 
densers, fire  pumps,  large  transformers,  some  of  the  heav- 
ier rheostats,  oil  room,  etc.  The  engine  room  is  23  ft. 
high  at  the  sides  and  45  ft.  to  the  peak  of  the  roof.  At 
the  end  of  the  engine  room  is  a  shipping  platform  and 
large  doors,  while  the  entrance  for  ordinary  usage  is  at  the 
front.  At  the  side  of  this  entrance  the  front  wall  projects 
out  considerably,  giving  accommodation  for  the  high-ten- 
sion switchboards. 


Digitized  by  Google 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.    No.  23. 


ONE  OF  THE  SUB-STATIONS. 

The  building  has  damp-proof  granite  underpinning  ex- 
lending  entirely  around  it.  The  roofs,  arc  made  of  fire- 
proof material,  tcrra-eotta  slabs  supported 
on  steel  trusses  and  evened  off  with 
CCinent  to  receive  black  slate  for  the 
pitched  roof,  ami  tar  and  gravel  on  the 
level  portions.  The  boiler  mom  is  venti- 
lated by  two  deck  bousct  on  the  roof 
immediately  above  the  boiler*,  each  12  ft. 
square,  and  fitted  with  pivoted  sush,  while 
sufficient  ventilation  is  givetl  to  the  engine 
room  by  the  larye  windows  extending  up 
into  the  peak  of  the  roof  at  llic  gable 
ends.  The  floor  of  the  basement  un- 
der the  engine  room  and  that  of  the 
boiler  room  arc  made  of  concrete  cement. 
The  engine  room  Ibmr  is  constructed  of 
masonry  arches  supported  In  steel  girders, 
and  Consists  of  crushed  stone  and  Port- 
land cement  concrete.  All  foundation*  for 
engines  and  generators  are  laid  up  in  solid 
brick  work  in  Portland  cement  mortar  and 
thoroughly  grouted  in  liquid  Portland 
cement.  All  visible  masonry,  including 
settings  for  fans,  pumps,  condensers,  etc.. 
and  all  ceilings,  are  coated  with  water  fire- 
proof paint. 

The  boiler  equipment  consists  of  four 
30U-hp  water-tube  boilers  made  by  the 
Itabcock  &  Wilcox  Company,  arranged  in 
two  batteries  of  two  boilers  each.  The 
sale  working  pressure  for  these  boilers  is 
160  lbs.    Honey  merbancial  stokers,  ope- 
rated by  Westinghouse  engines,  are  at- 
tached to  each  boiler.    Induced  draft  is 
supplied  by  two  engine-driven,  direct- 
connected  fans,  placed  at  the  base  of  the 
stack.   This  >t;ick  extends  a  few  feci  only 
above  the  roof,  the  mechanical  draft  Ivcing 
depended  upon  at  all  times    As  each  fan 
is  large  enough  to  opernie  a  plant  of 
twice  the  size  of  the  one  now  installed,  no  difficulty  from 
lack  of  draft  is  possible  even  should  one  of  them  become 
entirely  disabled.    Above  the  boilers  arc  placed  econo- 
mizers made  by  the  Green  Intel  Economizer  Company. 
Tile  mechanical  scrapers  for  keeping  the  tubes  of  these 


economizers  in  a  clean  condition  are  operated  by  shafting 
belted  to  the  fan  engines  at  the  base  of  the  stack.  The 
feed-water  is  passed  through  a  National  feed-water  heater 
supplied  with  steam  from  the  auxiliaries,  and  is  raised  to 
a  temperature  of  about  200  degs.  F.  before  entering  the 
boilers.  Two  Dean  feed  pumps,  either  of  which  is  large 
enough  to  Supply  the  four  boilers,  arc  installed.  Between 
the  engine  room  and  the  boilers  is  the  Molly  steam  loop 
and  gravity  return  system,  which  returns  all  water  of  con- 
densation to  the  boilers,  the  steam  jackets  with  which  both 
the  high-pressure  and  low-pressure  cylinders  of  the  en- 
gines are  fitted  being  connected  thereto. 

Behind  the  boiler  house  is  a  well,  from  which  ample  con- 
densing water  can  always  be  obtained,  as  it  is  supplied 
from  the  creek  before  mentioned.  The  coal  pockets  are 
also  behind  the  building.  Tracks,  turntables,  cars,  etc., 
furnished  by  the  C.  W.  Hunt  Company,  of  New  York,  arc 
laid  so  as  to  facilitate  the  handling  of  coal,  and  a  weighing 
scale  is  placed  at  the  entrance  to  the  boiler  room.  The 
piping,  which,  like  the  rest  of  the  plant,  was  designed  by 
Westinghouse,  Church,  Kerr  &  Company,  of  New  York, 
is  of  extra  heavy  pipe.  No  elbows  are  used,  the  pipes  be- 
ing bent.  The  pipe  covering  was  furnished  by  the  H.  W. 
Johns- M  an ville  Company,  of  New  York.  The  piping  be- 
tween the  boilers  and  engines  is  placed  under  the  engine 


ROTARY  CONVERTER  IN  SUB-STATION 

room  floor.    In  the  spaces  between  the  machinery  founda- 
tions are  placed  two  Worthington  jet  condensers.  These 
run  at  a  speed  of  from  19  r.  p.m.  to  22  x.  p.  m  .  and  their 
dimensions  are  8-in.  x  12-in.  x  14-in.  x  10-in.  stroke. 
The  two  engines  arc  of  the  cross-compound  type,  16-in. 
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and  32-in.  by  42-in.  stroke.  They  represent  the  latest  form 
of  the  well-known  Rice  &  Sargent  design,  and  were  built 
by  the  Providence  Engineering  Works.  Both  high-pres- 
sure and  low-pressure  cylinders  are  jacketed  with  live 
steam,  and  between  the  two  cylinders,  underneath  the  floor, 
is  a  superheating  receiver.  The  rated  capacity  of  each 
engine  is  600  hp.  Wright  governors  arc  used,  and  the 
Monarch  engine  stop  has  been  installed  on  the  engine 
throttles  and  on  the  condensers. 

The  generators  are  double-current  machines  with  both 
the  direct-current  commutator  and  alternating  collector 
rings  at  the  same  end  of  the  armature.  They  have  a  ca- 
pacity of  400  kw  each,  and  the  entire  load  can  be  taken 
from  the  machine  as  either  direct  current  or  alternating 
current.  This  is  a  great  advantage  in  a  railway  system 
of  this  type,  as  the  traffic  at  times  i>  extremely  heavy  near 


motor,  and  when  up  to  speed  it  is  put  directly  into  circuit 
by  throwing  over  the  switch.  The  motors  are  connected  by 
a  flexible  coupling  to  550- volt  direct-connected  generators 
of  15-kw  capacity.  Either  one  of  the  exciter  sets  can 
furnish  enough  current  for  both  generators. 

Tile  transformers  which  convert  the  generator  current 
at  335  volts  to  the  line  current  at  11,000  volts  are  placed 
in  the  basement.  The  floor  above  them  is  open,  so  that 
at  all  times  they  are  ready  for  inspection.  There  are  three 
transformers  of  200  kw  each  and  of  the  oil-cooled  type. 

The  switchboard  apparatus  is  all  of  Westinghousc  stand- 
ard make.  The  low-tension  Ixiard,  containing  the  550-vok 
trolley  current  and  the  335-volt  alternating  current  front 
the  generators,  sets  out  into  the  room,  leaving  considerable 
space  behind  it.  This  space  is  increased  by  the  extension 
forward  nf  the  front  wall,  and  a  roomy  alcove  is  made  for 


INTERIOR  OF  CAR  MOfSF. 


the  end  of  the  road,  while  at  others  it  is  quite  evenly  dis- 
tributed throughout  the  entire  length.  The  direct-current 
voltage  is  550  volts,  the  alternations  are  3000  per  minute, 
and  the  Speed  1 15  r.  p.  m.  The  generators  arc  separately 
excited,  but  have  a  compound  winding  from  the  direct- 
current  side.  On  account  of  the  alternating-current  regu- 
lation they  are  not  over  compounded,  Arrangements  arc 
made  at  the  switchboard  so  that  the  shunt  winding  can  be 
excited  from  the  direct-current  side  of  the  machine  if  de- 
sirable, but  in  general  the  induction-motor  exciter  sets  are 
used  on  the  field. 

The  generators  arc  separately  excited  by  two  direct-con- 
nected motor-driven  exciters.  The  motors  are  Westing- 
house  Type  C  induction  motors.  20  hp,  335  volts  and  720 
r.  p.  m.  They  take  current  directly  from  the  alternating 
end  of  the  double-current  generators  without  transforma- 
tion. In  starting,  the  "auto-starter"  is  used.  This  con- 
sists of  a  resistance  box  on  which  is  placed  a  double-throw 
switch.  In  one  position  the  right  connections  and  com- 
binations of  resistance  arc  made  for  starting  the  induction 


the  high-tension  apparatus.  The  low-tension  board  and  a 
high  wire  fence  at  each  end  prevent  access  to  this  part  of 
the  station.  There  are  seven  panels  of  blue  Vermont  mar- 
ble on  the  low-tension  board,  three  being  used  for  alter- 
nating current  and  four  for  direct  current.  Alternating 
current  is  used  for  lighting  the  power  station  and  car 
house,  auxiliary  switchboards  being  placed  in  both  build- 
ings for  this  purpose.  A  storage  battery  is  provided,  and, 
by  means  of  throw-over  switches  on  the  lighting  boards, 
the  circuits  can  be  connected  to  this  source  of  current  when 
the  plant  is  shut  down. 

There  is  a  traveling  crane  running  the  entire  length  of 
the  engine  room.  This  crane  has  a  capacity  of  20  tons,  and 
was  built  by  the  Whiting  Foundry  Equipment  Company. 
A  steam-driven  Westinghousc  air  compressor  is  installed 
in  the  basement  which  furnishes  compressed  air  for 
blowing  dust  out  of  the  generators,  etc.  This  com- 
pressed air  is  also  used  in  connection  with  the  automatic 
oiling  system.  The  oil  is  circulated  by  means  of  gravity 
and  is  forced  to  the  upper  tank  by  the  compressed  air. 
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Cross  filters  arc  used  for  purifying  the  oil.  There  is 
a  fireproof  oil  room  in  a  corner  of  the  basement.  This 
room  is  8  ft.  by  12  ft.,  built  of  brick,  with  iron  doors, 
and  so  arranged  that  the  lubricating  oils  and  grease  can 


CAR  HOUSE  OF  WORCESTER  &  SOUTHBRIDGE  RAILWAY 


be  placed  in  it  directly  (nun  a  car  on  an  adjacent  track. 
In  the  basement  is  also  a  Wortbington  fire  pump  having  a 
capacity  of  1000  gals,  per  minute,  or  four  good  i}-in 
smooth-nozzle  streams. 

SUB  STATIONS 

There  arc  two  sub-stations,  one  at  N'ortb  » Ixford,  011 
the  road  to  Worcester,  and  the  other  near 
the  Sooth  bridge  term  inns.  Each  of  the« 
stations  is  equipped  with  six  75-kw  oil- 
cooled  step-down  transformers,  and  two 
200-kw  rotary  converters.  The  switch- 
boards consist  of  two  alternating-current 
panels,  two  direct-current  panels  and  a 
double  feeder  panel.  There  are  also  high- 
tension  alternating  lightning  arresters  and 
circuit  breakers.  Ilcsidcs  being  built  with 
large  wailing  rooms  for  passengers,  the 
sub-stations  will  form  an  important  adjunct 
in  the  development  of  the  freight  and  ex- 
press business  contemplated  by  the  com- 
pany. 

t  \N    Hoi  *)'. 

The  main  car  house  is  situated  at  C'harl- 
ton  City,  near  the  power  station.  It  is  di- 
rectly on  the  railway,  and  contains  the 
operating  offices  of  the  company.  Tin-  di- 
mensions of  the  main  building  are  rjn  ft. 
8  ins.  wide  by  to'  ft.  S  ins.  deep,  and  there 
is  an  addition  011  one  side  used  as  a  supply 
house,  etc..  22  ft.  by  4.'  ft.  The  capacity 
for  storage  is  twenty  -eight  cars  of  the 
largest  tvpe.  <  >n  one  side  two  tracks  are  par- 
titioned off  from  ihc  main  room,  making  a  paint  shop 
104  ft.  in  depth,  and  on  the  uther  side  a  repair  shop  6j 
ft.  in  ikrjith  is  made  by  enclosing  two  tracks.  The 
car  house  is  built  of  brick  with  granite  foundations  and 


sandstone  window  ledges  and  trimmings,    The  roof  is 
supported  on  steel  trusses  and  columns,  and  is  covered 
with  tar  and  gravel  on  flat  portions  and  black  slate  on  the 
pitched  roofs.    The  doors  extending  across  the  entire 
front  of  the  car  house,  as  well  as  those 
closing  the  paint  shop  and  repair  shop, 
arc  of  the  steel  rolling  type,  made  and 
erected  by  the  Kin  near  Manufacturing 
Company,  of  Columbus,  Ohio.    The  in- 
terior is  lighted  by  large  windows  in  the 
exterior  walls,  and  by  8-ft.  x  22-ft.  sky- 
lights placed  in  the  roof. 

'lite  ground  floor  of  the  supply  house 
offers  accommodation  for  repair  wagons, 
two  stalls  for  horses,  and  a  fireproof  oil 
room.  The  second  floor  is  utilized  for 
storing  supplies  of  a  costly  or  delicate 
nature;  there  is  also  provided  a  room 

 ,       having  a  capacity  of  1500  cu.  ft.  for  sand. 

which  feeds  by  gravity  to  an  outlet  at  the 
^^^f  floor  level  of  the  car  house  The  entire 
surface  of  the  main  floor  has  been  exca- 
vated to  the  depth  of  4  ft.  and  concreted 
and  so  graded  as  to  drain  to  a  given  point. 

At  the  corner  of  the  main  building  is  a 
two-story  addition  used  for  office  pur- 
poses, etc.  On  the  first  floor  is  the  em- 
ployees" lobby,  or  lounging  room,  to  ft. 
by  22  ft.,  containing  a  fireplace,  reading 
table  and  lockers.  The  locker  room 
proper  adjoins  this  room,  as  do  also  bath 
and  toilet  rooms.  The  second  floor  con- 
tains the  general  office,  superintendent's 
private  office,  supply  room,  lavatory,  etc.  The  finish 
of  this  portion  of  the  building  is  red  oak,  with  floors 
of  Southern  rift  pine.  The  windows  are  provided  with 
screens,  outside  awnings  and  shades,  making  a  very 
plea<ant  interior.  In  the  basement  of  the  office  is  a  low- 
pi«--ure  60  hp  tubular  boiler,  used  for  heating  the  entire 


AN  ELEVATED  CROSSING 

ear  house.  There  is  also  a  hot-water  heater  for  supplying 
the  bath  fixtures.  Two  standpipes  are  located  in  the  car 
house,  each  fitted  with  too  ft.  of  2i-in.  linen  hose,  and  out- 
side are  five  two-way  hydrants.  These  arc  all  connected 
with  the  fire  pump  in  the  power  station.    In  addition. 
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chemical  fire  pails  are  distributed  throughout  the  entire 
building. 

ROLLING  STOCK 

The  equipment  consists  at  present  of  twenty  long, 
double-truck  cars,  eight  closed  and  twelve  open.  These 
were  all  built  by  the  Osgood  Uradlcy  Car  Works,  oi  Wor- 
cester, and  are  equipped  with  Laconia  trucks  and  West- 
inghousc  No.  40  135"''P)  motors.  The  closed  cars  are 
42  ft.  4  ins.  over  all,  with  32-ft.  car  bodies.  The  width  is 
7  ft.  to  ins.,  height  inside  8  ft.,  and  height  from  head  of  rail 
to  top  of  roof  1 1  ft.  4J  ins.  The  cars  are  finished  in 
cherry,  with  plate-glass  double  windows.  _>4  ins.  x  afi  ins. 
pnd  10  ins.  x  26  ins.,  fitted  with  spring-rolling  I'.mtasotc 
curtains  on  Hartshorn  rollers,  and  equipped  with  fixtures 
made  by  the  Curtain  Supply  Company,  Chicago.  The 
ears  are  of  the  straight-sided  type,  with  vestibules  4  ft.  * 
ins.  at  each  end.  holding  doors  are  used  at  the  side-,  "i 
the  vestibules,  and  single  sliding  doors  at 
the  end  of  the  cars.  The  vestibule  shades 
For  these  latter  doors  are  on  vertical  rollers 
at  the  side  of  the  jamb,  nud  unroll  as  the 
door  is  closed.  They  were  supplied  by  tin- 
Trolley  Vestibule  Shade  Company.  The 
capacity  is  forty-eight  pas.uigcrs,  and  the 
seating  arrangement  is  similar  10  that  origi- 
nated in  Worcester  some  years  ago  and 
found  to  be  very  satisfactory  where 
the  traffic  is  made  up  of  mixed  local 
and  long-distance  riders.  At  the  cen- 
ter of  the  car  are  five  walk-over  seats 
on  each  side,  and  at  the  ends  ;ire 
longitudinal  seats.  The  seals  are  covered 
with  red  plush,  and  were  furnished  by  the 
licywood  Brothers  and  Wakefkld  Com- 
pany, of  Wakefield,  Mass.  The  walkover 
seats  are  of  the  well-known  Wheeler  pat- 
tern, with  grab  handle*  at  the  upper  corner. 
At  the  ends  of  the  cars  hold-straps  arc- 
provided  for  standing  passengers.  The 
cars  are  painted  a  handsome  olive  green 
with  neat  gold  lettering, 

The  open  cars  are  44  ft.  >)  ins.  over  all. 
7  ft.  I  in.  wide  at  the  sills,  and  7  ft.  6  ins. 
wide  at  the  seat  rail.  They  are  7  ft.  <>  ins. 
high  inside,  and  the  distance  from  head  of  rail  to  top  o!  roof 
is  11  ft.  The  cars  have  bulkheads  fitted  with  plate  gla*s 
window1;,  but  no  vestibules.  The  roofs  ate  of  the  oi  am- 
c;.r  type.  There  are  fifteen  benches,  eleven  of  which  have 
reversible  backs.  The  finish  is  of  ash  with  solid  hroflzc 
trimmings.  Pantasotc  side  curtains  which  can  be  pulled 
down  to  the  floor  of  the  car  in  bad  weather  are  placed  be- 
tween the  side  posts. 

The  trucks  for  both  open  and  closed  cars  are  of  a  type 
pcricclcd  especially  for  this  class  of  service,  and  built  by 
the  Laconia  Car  Company  Works,  of  I  tost  on.  'I  bey  have 
a  wheel-base  of  5  ft.  4  ins.,  and  the  fhaiftetef  of  ihe  wheel 
is  31  ins.  A  I-in.  flange  is  used.  Each  truck  carries  two 
of  the  35-hp  motors,  making  a  total  nf  140  hp  per  car 
The  gear  ratio  is  iS  to  64  The  other  electrical  equip- 
ment comprises  two  trolleys,  two  controllers,  two  circuit- 
breaker  switches,  fuses,  lightning  arresters,  etc.  Arc 
headlights  are  used  made  by  the  Dayton  Manufacturing 
Company,  of  Dayton,  Ohio.  Roth  open  and  closed  cars 
are  equipped  with  the  Standard  Traction  ftrake  Company's 
svsteni  of  motor-driven  compressors  and  air  brakes,  ami 
are  supplied  with  whistles,  as  well  as  gongs. 

There  is  also  operated  a  parlor  car.  which  cat',  be  Used 
as  a  directors'  car  or  leased  to  private  parties.  This  car 
is  very  handsomely  fitted  up  with  mirrors,  buffet,  writ- 


ing desk,  etc.,  and  is  equipped  with  wicker  easy  chairs, 
instead  of  fixed  seats.  The  buffet  is  supplied  with 
glasses,  plates  atid  silverware,  every  article  being 
marked  with  the  name  of  the  car,  "Huguenot."  There 
are  smoking  and  toilet  rooms  and  every  convenience 
ordinarily  found  on  the  steam  roads.  Arrangements 
are  being  made  with  connecting  lines  so  that  this  car  can  , 
be  operated  on  any  road  in  the  State,  and  it  has  already 
become  so  popular  with  excursion,  theater,  wedding  and 
special  parties  that  engagements  are  booked  for  months 
jhcad. 

Several  express,  baggage  and  mail  cars  have  been  or- 
dered from  the  Wasotl  Manufacturing  Company,  of 
Springfield.  These  w  ill  be  used  ior  the  freight  anil  express 
business,  ;i*  well  as  for  carrying  the  mails.  A  special  com- 
partment in  each  car  for  the  use  oi  the  mail  clerks  will  be 
titled  tip. 


STATION  AT  PINEHIRST  PARK 

J  UK  RKAIl 

No  expense  has  been  spared  in  making  the  permanent 
way,  overhead  construction,  waiting  stations,  etc..  of  the 
Worcister  \  Sniithbridge  Railway  up  to  the  best  stand- 
ards of  electric  road  building  ill  the  country.  The  larger 
portion  of  the  line  runs  on  the  company's  own  right  of 
way.  and  about  half  of  the  entire  line  is  rock  ballasted,  the 
r.  niaindcr  being  gravel.  The  rail  is  a  70-lb.  T.  A.  S.  C.  E. 
section,  laid  in  Co  ft.  lengths  on  6-in.  chestnut  ties  placed 
20  ins.  center  to  center.  The  overhead  material  w  as  manu- 
factured by  the  Albeit  &  J.  M.  Anderson  Manufacturing 
t  iimpany,  oi  lio-ton.  Mr.  John  I',  t'oghlin.  of  the  I 'age 
Electric  Company.  Worcester,  was  tile  road's  electrical 
engineer,  and  in  addition  to  the  laying  out  of  the  power 
pl."ut  also  erected  ior  the  company  all  the  overhead  work. 
Main  iron  brackets  attached  lo  wooden  pole*  spaced  70  ft. 
apart  support  the  trolley  wire.  Ifc>nhle  trolley  wires  are 
used,  obviating  the  necessity  of  overhead  switches  at 
the  'turn-outs,  as  well  as  giving  sufficient  carrying 
capacity  to  dispell**  with  oilier  feed-wires  from  the 
main  and  sub-stations.  The  trolley  wire  is  of  the 
grooved  type,  held  firmly  in  screwed  clips  without  solder- 
ing \"o.  <xxio  P.  &  S.  gage  is  Used.  The  11, 000- volt 
three-phase  transmission  lines  are  carried  at  the  top  of  the 
poles  on  heavy  porcelain  insulators  with  extra  wide  petti- 
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coats,  supplied  by  C.  S.  Knuwles,  of  Huston.  A  feature  of 
interest  is  the  placing  of  signboards  bearing  the  names  of 
the  stops  along  the  line.  These  are  suspended  from 
brackets  on  the  poles,  and  are  painted  white  with  black 
lettering.    Eight  waiting  stations  have  been  erected  at 


FRONT  ELEVATION 


GROUND  PLAN  OF  WAITING  STATION  AT  CHARLTON  CITY.  MASS 


points  along  the  line.  A  portion  of  each  station  is  adapted 
to  handling  the  express  business,  while  the  remainder  is 
devoted  to  the  accommodation  of  the  road's  patrons. 
These  stations  will  be  open  in  the  summer  time,  but  in 
winter  glazed  sash  are  placed  around  them.  The  accom- 
panying illustrations  show  the  general  types  placed  along 
the  road,  and  the  more  pretentious  one  built  at  Charlton 
City. 


Besides  five  instruments  connected  with  the  exchanges 
of  the  New  England  Telegraph  &  Telephone  Company  at 
different  points  of  the  line,  the  road  has  a  private  tele- 
phone system  of  its  own,  and  a  private  exchange  with 
switchboard  at  the  company's  office  in  Charlton  City,  and 
is  used  as  a  despatcher  station.  Each 
car  is  provided  with  a  portable  tele- 
phone outfit,  and  connection  to  the 
line  wires  can  be  made  at  any  place 
by  means  of  a  jointed  pole  carried 
in  the  car  and  equipped  with  con- 
tacts at  the  end.  There  are  also  tele- 
phones at  the  turnouts,  sub-stations, 
etc.,  all  connected  to  a  main  switch- 
board in  the  general  office.  All  de- 
spatching is  done  by  telephone.  The 
road  is  also  thoroughly  protected 
against  accident  by  an  automatic 
block  signal  system  put  up  by  the 
United  States  Electric  Signal  Com- 
Company,  W  est  Newton,  Mass. 

The  entire  electrical  equipment  of 
the  power  plant,  sub-stations  and 
rolling  stock  was  furnished  by  the 
Westinghouse  Electric  &  Manufac- 
turing Company. 

OPERATION 

By  a  twenty-five-year  traffic  ar- 
rangement witli  the  Worcester  Con- 
solidated, the  Worcester  &  South- 
bridge  can  carry  its  passengers  di- 
rectly to  City  Hall  Scmare,  in  the 
heart  of  the  trolley  systems  of  central 
Massachusetts,  where  transfers  are 
given  to  the  other  lines.  At  a  point 
just  outside  of  Worcester,  when 
leaving  the  city,  conductors  and 
registers  are  changed,  and  on  ap- 
proaching the  city  a  Worcester  Consolidated  conductor 
and  register  are  put  on  at  New  Worcester,  where  the  com- 
panies* tracks  connect,  The  rush  to  Pinchurst  Park  and 
Prospect  Park,  on  the  Southbridge  road,  in  the  town  of 
Auburn,  last  season  taxed  the  facilities  of  the  road  to  the 
utmost,  and  far  exceeded  the  most  sanguine  hopes  of  the 
officers.  Arrangement  are  now  being  made  for  the  build- 
ing of  a  thoroughly  up-to-date  theater  at  Pinchurst  Park. 


COMBINATION  PASSENGER  AND  EXPRESS  STATIONS 
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These  are  two  of  the  most  picturesque  pleasure  grounds 
near  the  city  of  Worcester,  and  the  company's  business  last 
season  shows  how  highly  they  are  appreciated  by  the 
people.  To  provide  for  the  increased  traffic  expected  (or 
next  year  additional  turnouts  ami  tracks  are  being  provided 
between  the  parks  and  the  city  and  additional  open  car* 
Two  other  resorts  are  being  filled  up  farther  down  (he  line. 


few  hours,  while  shopkeepers  in  both  Southbridge  and 
Worcester  can  send  goods  to  the  respective  terminal  and 
have  them  delivered  to  all  parts  of  the  system.  Deliveries 
are  made  several  times  a  day.    Stamps  sold  by  the  rail- 


TYPICAL  VIEWS  ALONtj  THt  ROADWAY 


which  will,  it  is  hoped,  divert  some  of  the  attendance  from 
the  present  resorts. 

The  present  schedule  provides  for  a  half-hour  headway. 
It  is  intended  to  shorten  this  next  season,  probably  at 
least  15  minutes.  The  distance  of  about  20  miles  between 
Worcester  and  Southbridge  is  made  in  75  minutes.  The 
steam  railroad  time-table  makes  the  time  between  the  two 
stations  from  70  minutes  to  120  minutes. 

The  handling  of  freight  and  express  matter  is  to  be  made 
a  special  feature  by  the  management.  The  waiting  sta- 
tions described,  together  with  special  accommodations 
and  arrangements  at  the  terminals,  among  which  is  the 
securing  of  a  large  terminal  near  the  Boston  &  Albany 
Railroad  station  in  Worcester,  give  excellent  facilities  for 
competing  with  the  old  express  service.  It  will  be 
possible  for  the  storekeepers  in  Southbridge  to  use 
the  private  telephone  line  of  the  railway  companv  in 
ordering  goods  in  Worcester  and  receive  them  within  a 


way  will  be  used  to  prepay  express  charges,  greatly  sim- 
plifying the  clerical  work.  The  express  cars  will  also 
carry  United  States  mail. 

ORGANIZATION 

The  officers  of  the  Worcester  &  Southbridge  syndicate 
are:  Fred  Thayer,  president ;  Wilford  A.  Bailey,  secretary, 
treasurer  and  general  manager:  George  W.  Wells,  vice- 
president,  and  E.  L.  Parker,  auditor.  0.  Willis  Rugg.  of 
Worcester,  is  engineer,  and  George  M.  Thompson,  of 
Wakefield.  Mass.,  consulting  engineer  and  appraiser.  The 
board  of  directors  consists  of  Fred  Thayer.  Wilford  A. 
Pailcy,  Edmund  L.  Parker.  Samuel  H.  Colton.  Frank  D. 
Perry,  Calvin  D.  Paige.  George  W.  Wells  and  Albert  B. 
Wells.  The  direct  supervision  of  the  road  is  under  the 
superintendent,  Leavenworth  Wheeler,  whose  office  is  at 
Charlton  City.  11.  W.  Culver  is  chief  engineer  of  the 
power  station,  and  C.  F.  I  larding,  electrical  engineer. 
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Third-Rail  Electric  Traction  in  Italy 


One  of  the  very  few  interurban  lines  in  Europe,  and  one  of 
the  few  converted  steam  railroads  in  the  world,  is  the  third- 
rail  electric  railway  between  Milan  and 
I'orto  Ccrcsio  in  Italy.    This  line  is  a  j>art 

<>f  the  system  of  the  Mediterranean  Rail* 

road  Company,  one  of  the  largest  railroad 
companies  of  Italy,  and  a  description  of 
some  of  the  important  feature*  of  the  line 
was  published  in  the  STREET  k.\n.v\  w 
JOURNAL  for  August.  1901.  At  that  time 
particulars  were  given  of  the  distribution 
system  and  the  rolling  stock.    They  will 

not  Ik-  repeated  here,  hut  a  description  will 

he  given  of  the  Steam  plant  which  has  not 
heen  described,  and  which  possewws  a 
great  number  of  novel  features.  The 
steam  plant,  although  a  very  complete  one. 
is  for  temporary  use  only,  as  the  company 
is  developing  a  water-power  which  is 
eventually  to  furnish  power  for  the  entire 
line,  as  well  as  for  other  industries  in  the 
neighborhood.  On  the  completion  of  the 
hydraulic  plant,  now  under  construction, 
the  steam  plant  will  be  used  a*  a  reserve. 

The  entire  line,  including  power  stations,  was  installed 
for  the  Mediterranean  Railroad  Company  or  to  give  the 
company  its  Italian  title.  "Socicta  per  le  Strade  Ferrate  del 
Mediterranen,"  by  the  "Compagnie  d'Ekctricite  Tltomson- 
Houiton  de  la  Mcditcrranec."  At  present  i,~  miles  of  the 
line  are  in  operation  from  Milan  to  Porto  Cerosio,  but  1  ho 
company  proposes  to  extend  the  eleetric  service  to  certain 


branch  lines  extending  from  Gallarate  to  Arona  and  to 
Lavcno,  which  will  comprise  25  miles  more  of  track.  The 
maximum  schedule  speed  of  the  electric  cars  is  from  50 

miles  to  60  miles  an  hour. 


f'ARAUIAGO  SIB-STATION  AND  CROSSING  OF  HIGH-TENSION  LINES  WITH  TRACK 


The  generating  station  of  the  plant  is  situated  at  Y  mia- 
vento  on  the  Ticiito  River. 

The  present  steam  generating  station  consists  of  three 
high-tension,  three-phase,  25  cycle  alternators  supplied  by 
the  General  Electric  Company,  with  a  normal  rating  of 
750  kw,  but  capable  of  working  up  for  a  short  time  to  1400 
kw.    Each  alternator  is  coupled  directly  to  a  horizontal 


GENERAL  VIEW  OF  POWER  STATION  AT  TORNAVENTO 
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tandem-compound  steam  engine.  These  steam  engines,  as 
well  as  the  boiler  plant,  were  supplied  by  the  well-known 
firm  of  Franco  Tosi,  of  Legnano.  Although  coupled  to 
single-crank  engines  and  driving  rotaries,  no  trouble  has 


that  poppet  valves  are  used,  which,  though  popular  in 
Europe,  arc  not  in  common  use  in  this  country  for  engines 
of  the  size  of  those  in  this  plant. 

The  three  horizontal  tandem  compound  condensing  en- 


I'LAN  OF  POWHR  STATION  AT  TORNAVENTO,  SHOWINO  PIPING 


been  experienced  in  the  synchronizing  and  the  parallel 
running  of  the  alternators.  Since  a  number  of  very  com- 
petent engineers  had,  during  construction,  expressed  their 
doubt  as  to  this  result,  it  may  be  ol  interest  to  give  in  detail 
some  particulars  of  the  design  and  construction  of  the 
steam  plant.  The  engines  are  also  of  interest,  from  the  fact 


giius  are  of  the  following  dimensions:  Diameter  of  high- 
pressure  Cylinder,  Jy  ins.  (725  mm)  ;  diameter  of  low- 
pressure  cylinder,  48  ins.  (1200  mm)  ;  length  of  stroke.  54 
ins.  (1350  mm}.  The  number  of  r.  p.  tn.  is  94.  and  with 
an  initial  steam  pressure  of  147  lbs.  (11  atm.),  the  en- 
gines develop  from  1500  hp  to  20OO  hp  each.  In  view  of  the 
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great  and  instantaneous  variations  of  load  the  engines 
are  of  (Specially  heavy  construction.  Both  engines  are 
jacketed  and  the  steam  has  to  pass  through  the  jacket  to 
reach  the  steam  valves.  The  cylinder  heads  are  also  jack- 
eted in  connection  with  main  jacket. 
The  low-pressure  cylinder  is  connected  to  the  bayonet 


trip  device,  the  advantage  claimed  for  which  is  that  the 
valve  can  be  raised  slowly,  and  tnus  without  shock  from  its 
scat,  and  then  opened  quickly.  As  will  be  seen,  rolling 
levers  arc  used  with  air  buffers  of  special  device.  Silent 
running  is  thus  obtained,  especially  with  small  loads. 
The  governor  is  of  the  high-speed  Porter  type,  driven 
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PLAN  AND  SECTION  OF  20OO-HP  ENGINE 


frame  and  the  high-pressure  behind,  so  as  to  reduce  the 
heat  transmitted  to  the  frame. 

Each  cylinder  has  four  valves  for  the  distribution  of 
steam.  These,  as  shown  in  the  cylinder  sections,  arc  four- 
seated  poppet  valves  1>v  which  the  valve  lift  is  reduced,  and 
quick  closure  is  obtained  without  throttling  the  steam. 

The  steam  and  exhaust  valves  of  the  low-pressure  cylin- 
der, as  well  as  the  exhaust  valves  nf  the  high-pressure  cylin- 
der, are  moved  by  means  of  earns  which  can  be  adjusted  by 
hand  to  change  the  amount  oi  load  and  compression.  The 
valve  gear  for  the  high  pressure  steam  valves  is  a  patented 


from  the  revolving  gear  shaft  by  means  of  a  worm  gear. 
It  will  regulate  the  cut-off  in  the  high-pressure  cylinder 
from  o  to  Co  j>er  cent.  The  cui-off  in  the  other  cylinders 
can  l>e  varied  by  hand.  The  speed  of  the  engine  can  be 
changed  by  means  of  a  weight  sliding  on  the  governor  lever. 

The  pistons  arc  made  in  one  piece.  The  piston  rings  are 
in  two  halves,  and  to  renew  them  or  set  them  out  it  is  only 
necessary  to  disconnect  the  piston  rod  from  the  cross  head 
and  slide  the  piston  and  rod  backward  until  the  rings  clear 
the  end  of  the  cylinder.  The  adjustment  or  joint  of  the 
rings  against  the  surface  of  the  cylinder  is  effected  by  a 
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[l amber  of  flat  spring*  equally  divided  around  the  inner 
circumference  of  the  ring,  where  ihev  are  held  in  Mots  cut 


Doth  cylinders  have  direct  lubrication  to  the  inside;  the 
horse-power  cylinder  has  an  additional  oil  supply  through 


THREE  ENGINE  AND  GENERATOR  UNITS,  TORNAVENTO 


into  projecting  tugf, 
The  low  •  pressure 
piston  is  also  easily 
accessible  betwecfl 
the  two  cylinders. 

The  bayonet  frame 
is  east  ill  one  piece 
with  the  crank  bear- 
ing, and  rests  on 
three  supports.  The 
crosshead  guide  is 
bored  with  recesses 
at  both  etuis  ><>  that 
the  slip|KTs  will  ob- 
tain oil  at  each  end 
of  stroke.  The  crank  | 
shaft  is  of  Siemens- 
Martin  steel  in  one 
piece,  and  carries, 
adjoining  each  other, 
ihe  flywheel  of  iK  ft. 
}  in.  < 5500  mm )  di- 

diameter,  weighing  thirty-seven  tons,  and  the  revolving  |«rt 
of  the  alternator.  The  crank  bearing  and  the  outboard  l>ear- 
ini*  have  bahbitt  metal  lined  bushes  in  four  pieces,  adjustable 
by  means  of  set  screws.  The  crank,  which  is  shrunk  on  the 
shaft  and  keyed,  the  connecting  rod,  the  cross-head  and  the 
crank-pin  are  all  of  Siemens- Martin  steel,  finished  bright. 

The  Duplex  single  acting  air  pump  is  driven  from  the 
crank-pin  by  means  of  a  connecting  rod  and  beam.  Suction 
valves  are  omitted  so  that  the  resistance  to  the  water  enter- 
ing the  pump  is  reduced  and  a  good  vacuum  obtained.  The 
passages  for  the  flow  of  water  and  air  are  of  ample  size  in 
order  to  secure  noiseless  running  at  high  speed,  and  the  de- 
livery valves  are  made  easily  accessible. 


SECTlO    lh ROUGH  HIGH  PRESSURE 
N        AND  EXHAUST  VAL\ I S 


SECTION  THROUGH  LOW  PRESSURE  CYLINDER,  SHOW- 
ING ADMISSION  AND  EXHAUST  VALVES 

the  steam  valves.  These  oil  supplies  are  fed  from  a  sextuple 
pump,  which  draws  from  one  oil  receiver.  The  oil  storage 
and  pump  are  mounted  in  a  very  compact  form  on  the  brace 
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between  the  high  and  low-pressure  cylinders,  and  the  pump 
is  driven  from  the  gear  shaft  by  two  eccentrics. 

The  lubrication  of  all  the  journals  and  gunks  is  made 


with  little  loss  of  oil  is  effected.  This  is  also  facilitated  by 
the  ample  provision  of  oil  trays  and  splashing  guards. 
The  two  vertical  tandem  compound  high-speed  condens- 


INTSRIOR  OF  SUB-STATION  AT  PARABIAGO 


continuous  from  a  reservoir  placed  about  10  ft.  above  the 
engine-room  floor,  and  special  care  is  taken  (b  make  the  oil 


in;,'  engines  arc  of  the  following  dimensions:  Diameter  of 
high-pressure  cylinder,  II  ins.  (275  mm) ;  diameter  of  low- 
pressure  cylinder,  16  ins.  (400  mm)  ;  length  of  stroke,  12 

ins.  (300  mm). 


THIRL)  RAIL  AND  HIGH  TliNs-ION  LINE  NEAR  BISUSCHIO 


THIRD-RAIL  EXPANSION  JOINT,  WITH  PLATE  REMOVED 


Sow  rapidly  over  the  turfacci  which  it  has  to  lubricate,  and 
then  discharge  through  pipes  into  an  oil  filter  located  in  the 
basement.  From  there  the  cleaned  oil  is  pumped  up  again  in 
the  reservoir,  and  in  this  manner  an  abundant  lubrication 


The  number  of  revolutions  per  minute  is  270,  and  with  an 
initial  steam  pressure  of  147  lbs.  (11  atm.)  the  engines 
develop  from  85  hp  to  125  hp  each. 

The  two  cylinders  are  cast  in  one  piece,  and  have  an 
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automatic  metallic  piston  rod  packing  in  the  intermediate 
head.  Nunc  of  the  cylinders  of  these  engines  is  jacketed, 
hut  they  arc  well  covered  with  non-conducting  material,  and 
an  exterior  finish  is  made  with  planished  slu-et  iron. 

The  distribution  of  the  steam  in  Until  cylinders  is  effected 
hy  means  of  two  balanced  pi-ton  valves  of  the  Tosi  pattern. 
They  arc  placed  on  the  same  rod  and  operated  by  one 


VIEW  OF  TRACK  AT  STATION.  SHOWINV,  GOV  FRED  THIRD  I' AIL 

The  frame  is  oi  the  duubfc-lirattcbed  or  "A"  shape,  cast 
together  in  one  piece  with  the  two  liearnigs.  The  guides  on 
this  class  of  engines  are  bored.  The  hub  of  the  lly-wheel  is 
sha]>rd  into  a  small  pulley  to  drive  by  lull  the  horizontal 
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Tosi  works,  and  are  of  the  water-tube  type.  Each  boiler  has 
312  si|.  ft.  (290  sqm.)  heating  surface,  and  60.8  sq.  ft.  (5.65 
fstpn.)  «rate  surface.   Each  boiler  has  144  tubes,  17  ft.  $ 


CONTACT  SHOE  ON  MOTOR  CAR 


in.  (5500  lam)  lung.  The  diameter  of  each  of  the  two 
cylindrical  steam  and  water  drums  is  3  ft.  7  ins.  (1 100  mm), 
and  their  length  is  25  ft.  7  ins.  (7810  mm). 

The  water  tubes  arc  inclined  and  fixed  at  each  end  into 


STANDARD  MOfOR  CAR  AND  TRAIL  CAR 

double-acting  air  pump  placed  underneath  the  flour  with  the  two  headers,  which  are  oi  approximately  rectangular  shape, 

condenser.    This  pulley  is  flanged  fur  direct  colliding  to  ami  which  connect  on  the  top  into  two  water  legs  terminat- 

the  exciter.  <ng  in  the  water  drums.   The  two  sides  of  the  header  are 

The  boilers,  of  which  there  are  eight,  arc  also  from  the  connected  rigidly  together  by  a  strong  and  well-studied  sys- 
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tern  of  braces.  The  outer  plate  of  the  header  is  provided 
with  round  holes,  one  opposite  the  end  of  each  tube,  for  in- 
specting and  cleaning  the  tubes  or  dunging  them.  These 
holes  are  closed  Ly  means  of  hand  hole  plates  of  pressed 


MAP  SHOWING  RAILWAY  AND  TRANSMISSION  LINE 

steel,  and  keep  perfectly  tight  without  packing,  being  only 
ground.  The  front  of  the  boiler  rests  on  a  fixed  support,  the 
back  on  rollers,  so  that  the  boiler  can  expand  freely  without 
injurious  tensions.  The  masonry  serves  only  as  enclosure, 
but  does  not  carry  any  part  of  the  boilers.    The  boilers 


CROSS  SECTION  OF  THIRD  RAIL,  SHOP  AND  HANGER 

steam  rapidly  and  have  a  large  steam  reserve  capacity,  so 
that  a  steady  pressure  is  obtained.  The  system  of  piping, 
which  is  very  similar  to  American  practice,  is  clearly  shown 
in  the  plan  view. 

Two  large  economizers  of  5812  sq.  ft.  (540  sqm.).  com- 
posed of  thirty-two  vertical  cast-iron  tubes  connected  by 
cross  tubes,  have  been  installed.  The  scrapers  for  these 
economizers  are  driven  by  electric  power. 


A  description  of  the  distribution  system  was  published  in 
a  previous  issue  together  with  views  of  the  third-rail 
adopted,  which  is  90-lb.  T,  mounted  on  reconstructed 
granite  insulators.  This  rail  is  supported  in  an  iron  cap  on 
top  of  the  insulator,  and  the  joints  are  bonded  by  a  con- 
cealed flxible  copper  bond  of  0.31  sq.  ins.  (200  mm')  sec- 
tion. To  avoid  creeping,  the  rails  are  connected  by  single 
plates  in  groups  of  ten  each,  and  the  middle  of  each  section 
is  anchored.  Cross-bonds  are  used  every  325  ft.   ( 100  m). 


SIDE  ELEVATION  AND  PLAN  OP  SHOE 


which  was  not  illustrated  in  the  previous  arti- 
f  novel  shape.    It  has  a  bearing  surface  12} 


1  he  six 
cle,  is  als 

ins.  long  by  10  ins.  wide  (317  mm  x  254  mmj,  and  is  hung 
to  one  side  of  the  center  so  that  it  will  clear  a  guard  carried 
over  the  third  rail  in  the  switch  yards  and  at  the  stations. 
This  guard  is  not  shown  in  the  sectional  diagram,  as  it  is  not 
used  on  straight  tracks,  but  is  illustrated  in  the  half-tone- 
illustration,  which  shows  one  of  the  locomotives  and  cars 
near  the  sub-station  at  Parabiago  and  in  the  view  of  the 
track  near  the  stations. 


Developing  Freight  on  the  Lake  Shore 

The  Lake  Shore  Electric  Railway  will  commence  the 
development  of  its  freight  business  on  a  broader  scale  after 
Jan.  t.  Heretofore  there  have  been  no  through  freight 
shipments  over  the  road  because  of  insufficient  power.  The 
company  proposes  to  undertake  the  experiment  of  o|wrat- 
ing  freight  cars  between  midnight  and  5  a.  m  ,  when  the 
tracks  are  not  occupied  by  jassenger  cars.  It  is  believed 
the  towns  along  the  line  will  offer  little  objection  to  the 
operation  of  standard  freight  cars  during  the  night.  The 
company  expects  to  secure  a  large  amount  of  business 
from  through  shipments  from  other  connecting  roads.  The 
Toledo  &  Western  Railway,  which,  as  is  well  known,  op- 
erates freight  cars,  recently  secured  an  order  for  a  large 
shipment  of  sugar  beets  from  Michigan  to  Fremont,  over 
the  Toledo  &  Western  and  Lake  Shore  Electric  roads,  but 
the  Lake  Shore  Company  was  forced  to  refuse  the  business 
owing  to  lack  of  facilities  for  handling  it. 



The  Belgian  Government,  says  the  Brussels  correspond- 
ent of  the  London  Times,  has  received  from  an  Anglo- 
American  capitalist  in  London  an  offer  to  construct  the 
proposed  electric  railway  between  Brussels  and  Antwerp. 
The  capitalist  offers  to  deposit  fj.ooo.ooo  as  a  guarantee 
of  good  faith  and  to  finish  the  line,  including  the 
under  the  River  Rupel.  within  eighteen  months. 
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Street  Railway  Wheels  In  Europe 

Strange  as  it  may  Keifl  to  American  readers,  the  car 
wheels  used  on  most  of  the  city  tramways  in  Europe  arc 
not  of  chilled  iron,  but  arc  of  steel,  that  is,  the  lire  is  of 
steel,  and  is  shrunk  on  to  a  separate  center  which  is 
usually  of  wrought  iron.  The  construction  of  a  wheel  of 
this  kind  can  easily  be  understood  from  Fig.  1,  which 
shows  the  side  view  and  section  of  a  standard  wheel  used 
by  the  llrussels  Tramways.  Eig.  2  is  a  section  (three- 
quarters  actual  size)  of  the  tire,  the  rim  ami  a  portion  of 
one  of  the  spokes  of  the  same  wheel.  The  weight  of  this 
wheel,  which  may  be  considered  typical  of  European  wheel 
practice,  is  about  170  kg  1374  lbs.),  of  which  the  tire- 
weighs  100  kg  and  the  hubs,  sjmkes  and  rim,  70  kg.  The 
diameter  of  this  particular  wheel  is  702  nun  at  the  thread 
anil  707  mm  at  the  Mange.  W  hen  a  tire  develops  a  flat 
s|»t  it  is  turned  down  on  a  lathe  and  the  thickness  of  the 
tire  is  usually  sufficient  \<>  allow  of  its  being  turner)  down 
twice.  A  new  tire  can  then  be  put  on  the  wheel,  which 
is  done  by  the  UMial  process  of  shrinking  it  on. 

The  cost  of  a  complete  wheel  with  new  tire  varies  ac- 
cording to  local  conditions.  In  Brussels  it  is  104  francs 
i$2o8o),  while  the  cost  of  a  tire  by  itself  is  about  35  francs. 
To  this,  of  course,  must  be  added  the  cost  of  taking  the 
axle  out  of  the  car,  pressing  off  the  wheel,  heating  the  old 
lire  so  as  to  slip  it  off,  and  shrinking  on  the  new  lire. 
The  cost  of  turning  down  the  tire,  which  is  done  on  a 


FIG.  2.- STANDARD  BRl.SsF.LS  WHfchL  1  THRFK  (.HJARTFR  SIZE) 

lathe,  is  about  3  francs,  not  including  the  time  and  laltor 
of  taking  the  wheel  out  of  the  car. 

The  wheel  question  in  Europe  is  complicated  very  much 
by  the  narrow  grooves  used  in  the  rails,  ami  it  has  been 
claimed  by  many  of  the  European  managers  that  a  cast- 
iron  wheel  cannot  be  used  in  these  rails,  as  the  flanges  chip 
badly.  As  a  rule,  the  flanges  to  tit  these  grooves  have  to 
be  even  smaller  than  in  the  wheel  shown  in  Eig.  2,  whose 
flange  is  only  25  mm  1  •  in.)  wide  at  the  throat  and  10  mm 
iS  of  an  in.)  deep.  Thus  the  Cotnpagnie  Parisiennc  de 
Tramways  uses  a  wheel  with  a  flange  only  13  mm  x  13 
mm.  Originally,  this  company  employed  a  much  larger 
flange,  viz..  one  20  mm  x  20  mm.  but  with  the  low  speeds 
used,  the  smaller  flange  has  given  no  trouble  from  derail- 
ment.   The  rails  used  on  this  line  have  a  groove  --8  mm  x 


2X  mm.  In  Hamburg,  where  the  groove  in  the  rail  is  32 
mm  x  32  mm,  the  wheel  flange  has  a  depth  of  14  mm. 

In  llrussels,  where  the  rail  groove  is  30  mm  deep  x  32 
mm  wide,  some  experiments  were  made  with  cast-iron 
wheels,  but  they  did  not  prove  very  satisfactory,  and  the 
steel  wheels  arc  now  used  exclusively.  The  average  life 
of  the  present  tires  is  given  by  Mr.  Dugniollc,  engineer  of 
the  company,  as  about  65.000  km.  At  a  cost  for  the  tire 
of  about  35  francs,  plus  6  francs  for  two  turnings,  this  is 
equal  to  an  average  of  63  centimes  per  IO00  km,  not  COUrrt- 


! 


FIG.  I.— STANDARD  WHEEL  OF  THE  BRUSSF.LS  TRAMWAY 


ing  the  co>t  of  removing  the  wheel  from  the  car.  The 
cast-iron  wheels  used  in  llrussels  rarely  ran  up  to  60.000 

km. 

The  trouble  experienced  from  chipping  with  chilled 
iron  wheels  in  Europe  cannot  be  attributed  entirely  to  the 
narrow  groove  used,  however,  because  although  most 
American  roads  use  a  wider  groove  than  that  employed 
in  Europe,  rails  have  been  laid  on  a  number  of  systems  in 
America  where  the  groove  is  certainly  no  wider  or  deeper 
than  almost  any  in  Europe,  yet  chilled  iron  wheels  have 
given  no  trouble.  Eor  instance,  the  rail  used  by  the  Capi- 
tal Traction  Company.  <>i  Washington,  D.  C,  has  a  groove 
only  1  in.  (25  mm)  wide  and  1  in.  (25  nun)  deep.  This  is, 
perhaps,  the  narrowest  groove  of  any  used  in  the  United 
States,  although  the  Havana  Electric  Railway  Company 
nscs  a  rail  with  a  groov  e  1  in.  (25  mm)  wide  and  tj  in. 
[2t)  mint  deep,  and  the  Host  on  Elevated  Railway,  on  parts 
of  its  surface  lines,  uses  a  grooved  rail  with  groove  1}  in. 
(34  mm)  wide  and  1  3/16  in.  (30  mm)  deep.  The  princi- 
pal difference  in  practice,  however,  is  that  it  is  the  univer- 
sal rule  in  America  to  lay  a  different  type  of  rail  for  curves, 
i.  e.,  one  in  which  the  groove  is  made  wider  and  of  a  dif- 
ferent form,  while  in  Europe,  as  a  rule,  the  same  rail  is 
used  for  curves  as  on  straight  track.  On  the  Capital 
Traction  lines  of  Washington,  for  instance,  where  the 
straight  rail  has  a  groove  1  in.  wide,  the  curve  rail  has  a 
groove  1 }  in.  (31.5  mm)  wide  ami  it  is.  perhaps,  to  this  fact 
of  not  widening  the  groove  on  curves  that  the  greater  part 
of  the  flange  chipping  experienced  in  Europe  may  be  at- 
tributable. 

A  few  companies  on  the  Continent  are  using  chilled 
iron  wheels.  The  street  railway  in  Milan  is  one  of  these. 
The  rail  groove  in  Milan  is  31  mm  wide  and  35  mm  deep, 
and  the  average  life  of  a  chilled  iron  wheel,  according  to 
Mr.  Daveri,  superintendent  of  construction  of  the  Milan 
SVStem,  is  40.000  km  before  being  ground,  and  about 
15,000  kin  after  the  wheel  has  been  once  ground.  All 
the  car  wheels  on  the  Milan  system  arc  of  chilled  iron,  and 
Ihej  are  considered  superior  to  steel-tired  wheels. 

the  largest  user  of  chilled  iron  wheels  on  the  Continent 
of  Europe  is  the  city  of  Uuda-Pest.  where  both  tramway 
companies  and  the  underground  railway  company  use 
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wheels  of  this  character  almost  exclusively.  The  under- 
ground railway,  which  is  laid  with  T-rails,  uses  a  wiled  of 
the  section  shown  in  Fig.  3,  while  the  surface  wheels  have 
a  center  Hange,  as  shown  in  Figs.  4,  5  and  6.  for  running 


Stadtbahn  electric  line  equipped  with  one  motor  only, 
and  H  and  C  for  cars  on  the  same  line  with  two  motors. 
P  is  an  underground  raitway  wheel  for  use  with  T-rails, 
and  /:  and  /•'  are  sections  of  600  mm  wheels.   These  latter 


FIG.  }.— SECTION  (HAIF  SIZE)  OF  WHEEL  USED  ON  THE 
BUDA-PEST  UNDERGROUND  RAILWAY 

u 
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FIG 


4.— SECTION  (HALF  SIZE)  OF  WHEEL  FOR  HAARMANN 
AND  SLOT-RAILS  BUDA  PEST  SURFACE  LINES 


1- 
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FIG.  6 —SECTION  (HALF  SIZF)  OF  WHEEL 
FOR  HAARMANN  AND  SLOT-RAIL 


FIG.  ft. -SECTION  OF  STAND- 
ARD T-RAJL 


FIG.  9. — SECTION  OF  CONDUrr  SLOT, 
BUDAPEST 


on  the  liaarinann  rails  and  slot  rails  of  the  side  conduit 
used  in  Uuda-Pest.  The  Haarmanu  rails  used  on  the 
Stadtbahn  (surface)  line,  from  whom  the  accompanying 


wheels  are  of  small  diameter,  to  economize  height  in  the 
car.  The  Budapest*?  Elcktrwchebahn  also  used  chilled 
iron  wheels  exclusively  for  its  surface  cars.   All  the  chilled 


-  •'-  •Mb  nnr  mntOf 
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FIG-  6. -SECTIONS  OF  ALL  TYPES  OF  WHEELS  USED  ON  BUDA  PEST  STADTBAHN  AND  UNDERGROUND  RAILWAY 


sections  were  obtained,  through  the  courtesy  of  Mr. 
Stromszky.  chief  engineer  °'  tut  company,  have  a  depth 

of  groove  of  26  mm  and  a  width  on  straight  track  of  35 
mm  and  on  curves  of  45  mm.  In  Fig.  (■>.  A  shows  the 
complete  section  of  a  wheel  for  a  surface  car  on  the 


iron  wheels  uscil  by  all  the  roads  in  Puda-Pcst  are  obtained 
from  Ganz  &  Company,  and  are  of  the  "Griffin"  type. 

The  wheels  on  the  underground  railway  are  650  mm  in 
diameter,  and  the  average  life  of  the  steel  wheels  on  this 
line,  when  they  were  employed,  was  about  120,000  km  with 
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two  turnings  down  of  the  tire,  nulled  iron  wheels,  how- 
ever, have  been  in  use  since  August,  i8yg,  anil  a  record 
of  all  of  these  wheels  (  ninety  in  number  I  which  have  been 
employed  from  that  time  to  Jan.  !.  iooj,  shows  that  all 
are  still  in  good  Condition,  so  that  their  total  life  is  yet  in- 
determinable. The  highest  record  made  by  any  of  these 
wheels  up  to  this  time  has  been  13X.575  km.  but  twenty- 
four  out  of  the  ninety  now  in  use  have  made  over  100.000 
km,  and.  as  stated,  none  of  them  is  yet  worn  out. 

The  life  of  the  wheels  on  the  surface  lines  of  I'.uda-I'cst 
has  naturally  not  been  so  high,  as  the  wear  on  the  flanges 
has  been  greater,  1  ut  a  number  ol  these  wheels  have  run 
over  1.20,000  km.  The  average  life  for  the  6oo-mm  diam- 
eter wheels  has  been  considerably  over  50.000  km.  The 
850-mm  chilled  iron  wheels  have  been  in  use  only  since 
March,  1901,  and  as  none  has  worn  out  or  been  discarded 
for  any  reason,  their  average  life  cannot  be  stated,  but 
between  March,  1901,  and  January,  IO02,  »eventy-six  of 
these  wheels  in  service  on  the  Stadtbahn  had  run  more 
than  30.000  km.  and  all  were  in  good  condition.  The  fol- 
lowing figures  show  the  kilometers  run  of  ninety-five  (mo- 
mm  diameter  wheels  taken  in  consecutive  order  from  the 
records  of  the  company,  and  extending  far  enough  back 
so  that  most  of  the  wheels  recorded  in  them  have  worn  out 
from  one  cause  or  another.  In  these  record*  tin-  asterisks 
indicate  wheels  that  are  still  in  good  condition.  /  those 
discarded  for  Hat  spots,  s  for  sharp  flanges,  h  for  broken 
hubs,  and  f>  because  no  suitable  mate  could  he  found  for 
them.  For  convenience  in  comparison,  the  asterisks, 
which,  as  stated,  indicate  the  wheels  which  were  in  good 
condition  on  Jan.  1.  1002,  when  the  record  was  made,  and 
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the  standard  rails  on  which  these 
9  the  outline  of  the  conduit  slot, 
which,  according  to  the  system 
used  in  Buda-IVst,  tonus  also 
one  service  rail  for  the  car 
wheels  on  the  lines  equipped 
with  the  underground  trolley. 
Fig.  10  shows  the  complete  steel 
wheel  and  axle  used  onthegear- 
less  locomotives  on  the  under- 
ground railway. and  big.  11, the 
chilled  w  heel  ami  axle  employed 
by  the  motor  cars  on  the  same 
railway, and  which  are  equipped 
with  gears  and  sprocket  chains. 

Rouen  is  another  city  in 
which  cast-iron  wheels  are  now 
supplanting  steel-tired  wheels.  The  chief  trouble  found 
in  Rouen  with  the  steel-tired  wheel  was  the  rapid  wear  of 
the  flange.  The  steel  wheels  had  to  be  taken  out  about 
once  every  four  months,  and  about  5  mm  in  thickness  of 
the  tread  of  the  wheel,  i.  e.,  10  mm  of  its  diameter,  was 
removed  by  a  lathe.  The  company  reports  that  it  took 
about  a  day  to  turn  down  the  tires  and  flanges  of  two  pairs 
of  wheels  in  this  way  on  otie  lathe,  although  the  lathe  had 
two  saddles,  which  are  worked  simultaneously,  and  it 


FIG.  7. — SECTION  OF  STAND 
ARD  HAARMANN  RAIL 


FIG.  10.-MARTIN  STEEL  WHEEL  USED  IN  GEARLESS  LOCOMOTIVES  OF  BUDA-PEST  UNDERGROUND  RAILWAY 


the  />,  which  indicates  that  the  wheels  were  discarded  for 
no  fault,  arc  placed  in  front  of  the  record  in  each 
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required  lour  men  two  hours  to  put  the  tire  on  the  hub. 

Most  of  the  English  railways  are,  at  present,  using 
chilled  iron  wheels,  but  there  seems  to  be  a  tendency 
toward  the  employment  of  steel  wheels.  The  chief  charge 
brought  against  the  chilled  iron  wheels  is  the  chipping  of 
the  flanges.  This,  as  stated,  may  be  largely  due  to  the 
practice  of  using  the  same  rail  on  straight  track  and  on 
curves.  It  is  also,  of  course,  always  more  liable  to  occur 
when  a  very  narrow  rail  groove  is  used.  Such  a  groove 
requires  a  thin  wheel  flange,  and  it  is  difficult  to  cast  a 
flange  of  this  kind  and  give  it  enough  chill  to  make  it  stand 
the  wear,  and  yet  not  carry  the  chill  all  the  way  through  the 
flange.  A  long  thin  wheel  flange  which  is  chilled  all  the 
way  through  is  naturally  liable  to  chip,  but  it  seems 
probable  that  with  a  narrow  rail  groove  a  stubby  chilled 
flange  would  wear  as  long  as  a  steel  flange  of  the  same 
depth.  Of  course,  grooves  as  narrow  and  shallow  as  many- 
used  in  Europe  invite  trouble,  no  matter  what  type  of  wheel 
is  used,  and  would  be  actually  unsafe  if  it  were  not  (or  the 
very  slow  speed  at  which  the  cars  run. 
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There  i>  probabh  tto  single  department  in  railway  opcr- 
niion  where  there  is  such  a  great  opportunity  for  improve- 
ment in  European  railway  construction  and  operation  as 
in  that  of  rail  sections,  ami  it  is  a  somewhat  peculiar  fact 
that  no  effort  has  seemingly  been  made,  either  by  Manu- 
facturers <<r  by  the  street  railways  associations,  to  ,'t3nd- 
ardi/e  the  rail-heads  in  use.  The  number  in  use  is  cnor- 
IIKitU    particularly    in    England,    where    the    type  of 


although  a  more  flaring  lip,  as  mentioned  below,  would 
help  the  wheels  clean  the  dirt  out  of  the  groove.  The  ex- 
tremely narrow  head  in  the  case  of  one  rail  and  the  pe- 
culiar  projecting  lip  in  the  case  of  another  rail,  the  latter 
intended,  douhtless,  to  carry  vehicle  traffic,  wdl  he  noticed. 
The  fishing  surface  under  the  head  is  alniut  at  the  inclina- 
tion which  would  he  found  in  American  rails,  hut  in  the 
fishing  surface  under  the  lip,  the  reader  will  notice  a 


u — uy 


HP 


FIG-  1 1. — CHILLED  IRON  WHEEL  USED  ON  KU1MPKST  UNDERGROUND  RAILWAY 


rail-head  is  very  often  dictated  by  the  local  city  engineer, 
who  wishes  to  establish  a  record  for  originaiity  by  insist- 
ing upon  a  new  type  of  head.  A  good  idea  of  the  variety 
of  sections  in  use  can  be  obtained  from  Fig.  13,  which  is 
a  reproduction  of  twenty  different  rail-heads  of  different 
cities  in  Europe,  most  of  ihem  in  Great  Britain.  As  will 
be  seen,  the  grooves  run  anywhere  from  1}  ins.  to  ]  in 
in  width,  and  1  in.  to  }  in.  in  depth.  Some  have  a  flaring 
groove  and  others  a  very  contracted  one.  The  heads  of  the 
rails  ran^e  from  ;  in.  to  1  :>  ins.  in  width.   The  cities  from 


FIGS.  IJ  AND  H.— COMPOSITE  DRAWING,  SHOWING  A  NUMBER 
Of  SECTIONS  OF  WHEELS  AND  RAILS  USED  IN  EUROPE 

which  these  sections  are  taken  were  selected  at  random, 
and  undoubtedly  a  much  greater  variety  of  patterns  could 
have  been  obtained  by  using  «,nmc  of  the  very  narrow 
grooves  employed  in  some  cities.  A  "composite"  section 
of  the  wheels  using  these  rails  is  given  in  1'ig.  1  J.  As  will 
be  seen,  the  wheels  represent  almost  as  wide  a  divcrsitv 
of  practice  as  cxi-l*  in  rails. 

The  general  shape  oj  the  "  composite"  scc'.ion  shown  ill 
I'ig.  t_»  is,  on  the  whole,  not  bad  (or  a  full  grooved  rail. 


marked  curve,  somewhat  in  the  form  of  an  elongated  S 
lying  horizontally.  The  effect  of  this,  we  should  think, 
would  be  to  make  it  very  difficult  to  hold  the  angle-plates 
in  place  mi  this  side  of  the  rail,  and  a  straight  surface  at 
this  point  would  l>e  better. 

Many  of  these  sections,  however,  are  so  nearly  alike  that 
the  total  number  could  be  reduced  to  two  or  three  at 
most,  without  the  sacrifice  of  any  essential  in  construction. 
If  such  a  reform  should  be  instituted,  and  it  is  one  to  which 
the  city  authorities,  as  well  as  the  associations,  could 
well  turn  their  attention,  it  is  to  be  hoped  that  a  self- 
cleaning  section  will  be  adopted;  that  is.  one  in  which  the 
dirt  is  crowded  out  of  the  griMjvc  by  the  wheel  flange,  and 
not  packed  in  by  it.  a  fault  which  exists  in  too  many  of 
the  sections  now  in  common  use.  Such  a  section  offers 
practically  no  more  obstruction  to  vehicular  traffic  than 
those  now  in  common  use.  anil  would  be  much  cheaper  to 
operate  over,  and  will  greatly  reduce  the  possibilities  of 
derailment. 



Interurban  Road  for  Porto  Rico. 


li  is  stated  that  the  Yandcgrift  Construction  Company, 
of  1'hiladclphia.  has  in  contemplation  the  construction  of 
an  electric  railway  from  Catano.  to  Ponce,  a  distance  of  70 
miles,  and  the  development  of  water  power  for  lighting  and 
railway  service.  It  is  proposed  to  construct  a  line  of  ferry- 
boats between  Catano  and  San  Juan,  on  the  San  Juan  Bay, 
and  thus  cut  off  10  miles  of  track,  w  hich  would  he  required 
to  connect  the  two  cities  by  rail.  It  is  also  planned  to 
build  several  piers  on  the  Catano  side  of  the  hay.  to  allow 
ocean  going  steamships  10  dock.  Passenger  and  wagon 
traffic  will  be  carried  on  the  ferryboats,  and  until  the  con- 
cessions for  the  construction  of  the  piers  are  granted 
heavy  freight  for  export  trade  will  be  carried  out  into  the 
bay  on  lighters  and  loaded  on  the  steamers.  The  road  will 
pass  through  the  coffee,  sugar  ami  fruit  belts  of  the  island, 
which  ate  densely  populated,  ami  the  belief  is  that  large 
quantities  of  freight  will  be  handled.  Electric  locomotives 
w  ill  be  used  for  freight  work.  It  is  said  thai  the  plan  for 
power  development  calls  ior  the  building  of  a  power  house 
of  5000  hp  in  the  mountainous  district  of  the  interior  of  (he 
island. 
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The  Rolling  Stock  of  the  Manhattan  Railway  Company 

In  the  issue  ol  ihi.s  i«|ht  ior  January  5.  iHiji  (Interna- 
tional edition  lor  January .1,  an  extended  account  was  pub- 
lished of  the  pnwer  station,  transportation  system  and 
third-rail  construction  of  the  Manhattan  Elevated  Railway 
in  New  York.  At  that  time  it  was  impossible  to  publish  a 
description  of  the  rolling  stock  used  for  the  new  electric 
equipment,  from  the  fact  that  the  details  had  not  been  fully 
decided  upon.  Through  the  courtesy,  however,  of  J.  S. 
Doyle,  master  mechanic  of  the  company,  this  paper  is 
able  to  present  in  the  accompanying  inset  sheet  and  fol- 
lowing pages  full  particulars  and  working  drawings 
of  the  cars  and  trucks  now  in  use  on  the  Manhattan  Ele- 
vated Railway.  Two  types  of  cars  are  used.  oj>en  and 
closed.  Tile  ebmpanj  has  at  present  1.286  cars  of  the 
closed  type  and  36  of  the  open  type,  and  also  are  about  to 
contract  for  60  additional  o|H-n  cars.    <  >f  the  closed  cars 


railway  service.  Everything  considered,  this  cab  is  prob- 
ably as  interesting  a  new  feature  of  the  Manhattan  rolling 
stock  as  any  other  portion.  It  was  designed  and  has  been 
patented  by  the  company's  engineer,  and.  as  will  be  seen, 
can  be  converted,  when  not  in  use  as  a  cab,  to  form  a  part  of 
the  sealing  space  of  the  car.  When  used  as  a  cab  a  swinging 
glass  door  cuts  off  all  interference  with  the  niotornian  by 
the  passengers,  and,  as  no  passengers  are  allowed  on  the 
front  platform,  an  unobstructed  view  is  obtained  of  the 
track  ahead  by  the  niotornian.  who  is  provided  with  a  seat 
facing  the  direction  in  which  the  car  is  going.  While  in 
this  cab  the  niotornian  has  all  the  protection  and  comfort 
that  passengers  have,  and  it  is  needless  to  say  that  the  1110- 
tormen  themselves  arc  very  much  pleased  with  such  an 
arrangement,  and  much  prefer  it  to  the  outside  cab. 

The  objection  to  inside  cabs  has  previously  been  that 
the>  took  up  valuable  seating  space,  but  it  will  be  noticed 
that  when  this  cab  is  not  used  by  the  niolormen  that  the 


STANDARD  CLOSED  MOTOR  CAR,  MANHATTAN 


850  are  motor  cars  and  430  trailers.  (  >f  the  closed  cars 
310  were  constructed  by  the  Wason  Manufacturing  Com- 
pany anil  50  by  the  American  Car  it  Foundry  Company 
at  its  Wilmington  shops.  ( >(  the  open  cars  j~,  were  built 
by  the  Jcwctt  Car  Company  and  1 1  by  the  American  Car 
&  Foundry  Company.  The  remaining  cars  of  the  equip- 
ment have  l>ccn  remodeled  from  cars  used  in  the  old 
service. 

It  is  the  practice  of  the  company  to  operate  the  cars  in 
trains.  With  a  six-car  train,  which  is  a  standard  train,  the 
first,  third,  fourth  and  sixth  are  motor  cars.  With  a  five 
or  a  four-car  train,  the  first,  thin!  and  fourth  are  usually 
motor  cars.  Five-car  trains  will,  however,  not  be  used  to 
any  extent  as  soon  as  the  platforms  mi  the  Sixth  Avenue 
line  arc  extended  to  allow  the  use  of  six-car  trains.  With 
a  three-car  train  the  first  and  third  are  motor  cars.  N'oiie 
of  the  open  cars  is  equipped  with  motors. 

MOTOR  CAkS 

Although  it  might  seem  that  there  is  nut  much  variety 
possible  in  car  construction,  the  cars  of  the  Manhattan 
Company  embody  a  number  of  novel  features,  certain  of 
which,  such  as  the  type  of  motor  cab  adopted,  constitute 
great  advances  in  the  construction  of  cars  for  elevated 


door  closes  in  and  protects  the  controlling  apparatus.  At 
the  same  time  the  mot  or  mail's  scat  is  turned  down,  form- 
ing a  scat  for  two  passengers. 

It  might  be  interesting  to  compute  how  much  gain  such 
nn  arrangement  makesiiidollarsand  cents  to  the  Manhattan 
Railway,  where  additional  s|>ace  during  rush  hours  act- 
ually means  additional  nickels  taken  in.  The  seat  me- 
chanism is  simple  and  durable,  and  has  given  110  trouble. 
The  right-hand  ends  of  each  motor  car  are  finished  off  in 
this  way  with  uiotormau's  cabs,  so  that  either  end  of  any 
motor  car  can  be  used  by  a  niotornian. 

A  few  of  the  general  dimensions  of  the  motor-car  bodies 
tol  low : 

Feet  Indies 

I.cnjflh  of  car  body  on  center  line  over  end  ptatr*.  - 

Length  of  car  body  over  mil  sills   

Extreme  width  of  car  over  caves  

Extreme  width  of  car  over  side  sills  

K.xtrcmc  width  of  car  ovrr  window-sills  

Width  between  truss  planks  

Height  of  car  from  top  of  rail  to  top  of  dome  roof 
not  to  exceed   
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All  timber  used  in  the  under  frame  is  selected  long-leaf 
yellow  pine,  except  needle  hcanis  and  end  sills,  which  arc 
of  white  oak.  The  end  sills  are  secured  to  the  intermediate 
sills  with  double  tenons  and  four  i-in.  iron  rods  passing 


8  ins.  wide  and  J  ins.  thick,  placed  flatwise  with  the  ends 
fastened  together  at  each  end.  The  upper  plate  is  let  into 
the  Itottom  of  the  side  sills  £  in.  and  secured  to  the  body 
of  the  i-ar  by  two  }-in.  holts  through  each  longitudinal 
sill.  The  plates  are  spread  at  the  center  to  6  ins.  clear 
space.  The  needle  beams  are  of  white  oak,  5  ins.  wide 
and  5  ins.  deep  at  the  ends  and  6  ins.  deep  at  the  center, 
and  each  timber  is  strengthened  by  a  J-in.  round  truss-rod. 

The  cars  are  strengthened  by  longitudinal  truss-rods  ij 
ins.  in  diameter,  two  in  number,  with  ends  upset  to  l{  ins. 
and  about  6  ins.  long  for  threads. 


 St 


1 


\ 


VIEW  OF  MOTORMAN'S  CAB 

through  the  end  sills  and  hooked  over  the  bolster.  As 
shown  in  the  floor  plan,  there  are  two  43-in.  x  7i'm.  side 
sills,  two  jj'in-  X  4*-in.  center  sills  and  two  j}-in.  x  4i-in. 
intermediate  sills.    The  side  sills  are    placed  with  their 


SEAT  IN  MOTORMANS  CAB,  LOWERED  FOR  USE  OF  PASSENGERS 

The  comer  and  door  posts  are  made  of  a  composite 
piece  of  straight-grained  white  ash  and  whitewood,  and 
the  side  posts  of  yellow  pine. 

The  truss  plank  is  of  long-leaf  yellow  pine  in  one  piece 
foT  the  full  length  of  the  car.  with  outer  face  gained  out 
J  in.  for  each  post,  and  is  secured  to  each  ]w»st  by  two  3-in. 
screws.  The  diagonal  bracing  under  each  window  is  of 
white  ash. 

The  roof  is  supjwirtcd  by  five  principal  car  lines  which 


R)  J'«tnil 


MOTORMAN'S  CAB  TRANSFORMED  FOR  USE 
BY  PASSENGERS 

outer  faces  4  ft.  3  ins.  from  the  longitudinal  axis  of  ear,  and 
the  center  sills  have  their  inner  lares  j{  ins.  from  same 
axis,  while  the  outer  faces  of  intermediate  sills  are  2  ft.  1] 
ins.  from  the  same  axis. 
The  body  bolsters  are  made  of  two  wrought-iron  plates 


VIEW  UNDER  MOTOR  CAR,  TRAILER  END 

are  made  up  of  i.J-in.  wroitght-iron  bar  forged  to  the 
shape  of  the  roof  and  sandwiched  between  two  white  ash 
car  lines  i  in.  thick,  bolted  together.  There  are  also  sixtv- 
ioiir  white  ash  lower  intermediate  car  lines  secured  to  the 
bottom  of  the  rail  of  the  clear  story,  and  thirty-two  clear- 
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vvitlt  twelve  windows  along  each  side  uf  car 
ln«ly,  all  uf  which,  with  ihe  exception  (if  the 
cab  windows,  have  two  sash  each.  The  sash 
of  the  cah  side  windows  is  in  one  piece,  and 
is  opened  by  dropping  the  sash  into  a  pocket 
between  inside  and  outside  finish.  The  sash 
of  the  end  window  in  the  cabs  is  in  one  piece, 
and  is  arranged  to  raise  12  ins.  I'antasote 


SIDE  fcLfcVATIO.N  OF  CONTACT  SHOP  AND  HANGER 


KtQ(]  intermediate  car  lines.    All  of  white  n> 
U.ard-  are  of  kiln-dried  whitcwood  \  in  thick  ail 
Wide,  covered  with  cotton  duck. 

The  trailer  end  platform  is  8  ft,  7  ins.  wide  and  project? 
beyond  the  end  sill  2  Ft,  <)  ins.  measured  along  the  outside 
of  the  side  sills  It  is  Mipporied  on  four  platform  sills  of 
white  uak,  the  side  and  center  Mils  being  reinforced  with  a 
J-iii.  plate. 


-a  1  - 


CROSS  SECTION  OF  SHOE  AND  HANGER 


SIDE  ELEVATION  AND  SECTION  OF  BRAKE  RIGGING 


The  motor  end  platform  is  supported  by  rolled  open- 
hearth  steel  I-beams  and  channel.  There  are  two  6-in. 
14.75-II1.  I-beams  fastened  to  (lie  bolster  and  extending 
to  the  buffer  limber,  with  outer  ends  connected  by  one 
lo-in.  25-lb.  channel.  The  platform  sill-  are  yellow  pine  or 
while  oak.  .}}  ins.  x  4  ins.,  fitted  between  the  end  sill  ami 
the  buffer  limber. 

The  platform  gates  are  the  Manhattan  standard,  0|H.T- 
atcd  by  Gobi's  patent  gate  lock. 

The  inside  finish  of  the  cars  is  mahogany  throughout, 


curtains,  with  Curtain  Supply  Company's  fixtures,  are 
used  throughout  the  car. 

The  head  linings  are  of  three-ply  whitewood  or  birch 
finished  in  a  light  cream  color  with  stencilled  ornaments 
in  gold  leaf.  The  effect  is  to  give  a  very  light  appearance 
to  the  car,  especially  at  night.  The  fact  that  the  voltage- 
is  very  constant  on  the  line  also  improves  the  lighting 
effect,  I  or  lighting  the  cars  twenty-five  16-cp  lamps  are 
used.  In  addition,  there  are  five  lamps  in  each  end  of 
each  car  for  head-lights,  markers  and  cab  lights.    All  five 
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uf  the  switches  for  the  car-lijjlu  circuits  arc  mounted  in  ,1 
sheet-iron  l»>x,  and  <|uick-brcak  lever  switclies  arc  used, 
instead  of  the  ordinary  snap  switches. 

Hale  \-  Kilburn  spring  seats  and  backs,  Van  llnni 
couplers  and  Consolidated  electric  heaters  are  used, 

The  heater  connections  are  sdlnc- 
what  different  than  those  ordinarib 
employed.  There  are  three  coils  ill 
every  heater,  all  exactly  alike.  The 
object  of  having  the  coils  alike  is  so 
that  the  number  of  repair  parts  will 
be  reduced,  and  so  that  different  coils 
can  be  energized  at  different  times,  so 
that  each  coil  gels  practically  the  same 
amount  of  use.  In  this  way.  w lien  one 
coil  is  worn  out  the  entire  heater  can 
be  discarded.  The  three  circuits  are 
labeled  on  the  switches  \os.  1,  j  and 
3,  and  during  winter  weather  signals 
are  posted  at  the  terminals  by  the  di- 
rection of  the  superintendent  telling 
the  conductors  what  heat  switches  to 
throw  in.  Each  circuit  takes  ap- 
proximately 8  amps.,  so  that  during 
severe  weather  24  amps,  can  be  used 
to  heat  the  cars.  The  three  switches 
on  the  heaters  are  of  the  quick-break 
lever  tyjie.  and  arc  mounted  in  a  sheet-iron  box  at  the  >>p- 
]K>site  end  of  the  car  from  the  ligln  switches. 

The  cars  arc  equipped  with  the  VVcstlnghousc  automatir 


pressor  without  gears  and  pinions,  and  the  large  number 
of  wearing  parts  which  a  geared  compressor  necessarily 
has. 

The  automatic  governor,  which,  with  the  compressor, 
was  described  briefly  in  the  StKKKT  Railway  JpCKtfAt. 


1 

1  -At 

• 

TPUCK  AND  SHOE 

air  brakes  and  engineer's  valve,  operated  by  a  separate 
General  Electric  motor  compressor  on  each  car. 

The  compressor  used  is  the  (T-14  direct  connected  t>pe. 
such  as  the  General  Electric  Company  is  now  building  in 
Bmar  Par  Trt 


VIEW  UNDER  MOTOR  CAR,  MOTOR  END 

for  ( )ctober,  i</oi ,  is  of  the  M  !'•  type,  It  is  similar  to  pre- 
vious (ieneral  Electric  governors  in  that  a  llexible  rublter 
diaphragm  is  used,  but  otherwise  it  is  of  a  new  design.  It 
is  operated  entirely  pneumatically  and  so  no  magnet  coils 
are  needed.  At  the  same  time  a  (prick  make  and  break 
on  the  contacts  is  secured. 

A  through  air  reservoir  line  is  used  which  is  connected 
to  all  the  reservoirs  in  the  train.  In  order  to  equalize  the 
work  that  the  different  pumps  do,  a  train-line  circuit  is  also 
run  from  car  to  car  which  so  connects  the  governors  ami 
pumps  that  the  closing  in  of  any  governor  starts  all  the 
pumps  at  once.  This  (rain-tine  wire  carries  current  lor  all 
the  pumps,  so  as  to  do  away  with  any  complications,  such 
as  relays. 

The  weight  of  a  motor  car  with  equipment  complete  is 
51.800  lbs.,  divided  as  follows:  motor-car  end,  31.600  lbs.: 
trail-car  end.  20,200  lbs.  The  motor  trucks  complete  with 
gears,  but  without  motors,  weigh  10,100  lbs.  The  trailer 
trucks  weigh  70dd  lbs.  each.  Each  motor  complete  with 
gears  weighs  4420  lbs.  each. 

RMECTMCAt  KOI  I  I'M  KNT 

Each  motor  car  is  equipped  with  two  G.  E  -66  motors 
(125  hp),  both  of  which  arc  mounted  on  the  same  truck, 
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PLAN  OF  TRAIN  SHOWING  METHOD  OH  COUPLING 


several  different  sizes.  It  has  a  piston  displacement  of 
almoin  20  cu.  ft.  per  minute.  As  this  is  the  first  large  in- 
stallation of  direct-connected  compressors,  it  is  inter- 
esting to  know  (hat  these  compressors  are  giving  very 
good  results.  The  direct-connected  type  was  adopted 
because  it  was  thought  best,  if  possible,  to  get  a  rum- 


ami  the  train  unit-control  system  of  the  General  Electric 
Company  is  employed.  I'otli  system  and  motor  were  de- 
scribed in  the  Strf.lt  Railway  Journal  for  October, 
1001. 

Mention  should  also  be  made  of  novel  type  of  fuses  used, 
and  which  were  adopted  largely  to  avoid  all  possibility  of 
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the  use  of  a  fuse  or  circuit  breaker,  which,  with  the  large 
currents  employed,  would  make  much  smoke  or  noise  as 
it  opened,  and  thus  startle  the  passengers.  The  fuse  is  a 
copper  ribbon  with  "J  ins.  between  terminals,  i  \  ins.  wide 
and  10  mils,  thick,  and  has  a  J-in.  hole  drilled  in  the  center 
of  it.  This  is  the  first  time,  so  far  as  is  known,  that  a 
fuse  of  this  nature  has  been  used.  The  good  results  ob- 
tained are  due  to  the  fact  that  there  is  a  very  small  amount 
of  metal  in  the  fuse,  although  there  is  a  great  deal  01  ra- 
diating service.  This  fuse  will  carry  constantly  practically 
300  amps.,  and  will  open  400  amps. 

The  chief  point  in  favor  of  a  fuse  of  this  nature 
is  that  it  is  absolutely  reliable,  and  that  all  the  copper  that 
is  burned  away  is  practically  vaporized.  Generally  when 
one  of  these  fuses  blows,  only  a  very  small  amount  of  the 
fuse  burns  away,  as  the  ribbon  is  so  flexible  that,  due  to 
the  heating  action  of  the  current,  the  ends  turn  themselves 
back.  In  this  way  quite  often  not  over  1  in.  of  the  middle 
of  the  fuse  is  melted  away  when  a  heavy  short-circuit  is 
opened,  and  very  little  smnkc  results. 


tion,  which  is  practically  fireproof,  being  substituted  for 
the  wood.  Fireproof  paint  has  also  been  used  wherever 
practicable. 

OI'EN  CAKS 

The  proposition  to  run  open  cars  on  a  railway  elevated 
for  its  entire  length  was  one  to  which  the  managers  of  the 
Manhattan  Railway  Company  gave  considerable  thought 
before  a  decision  was  finally  reached.  The  cars  have 
proved  very  popular,  however,  and  by  the  system  adopted 
of  closing  all  the  entrances  before  the  car  starts  no  trouble 
has  been  experienced  in  the  way  of  accidents  to  pas- 
sengers. 

The  general  dimensions  of  the  open  cars  arc  as  follows: 


Feet  Inches 

Distance  between  center  of  trucks   33  2 

Distance  between  wheel*,  irf  each  truck   5  o 

Diameter  of  truck  wheels    2  6 

Length  of  car  body  on  center  line  over  end-plates  ...  47  I 

Width  over  sitle  sills    H  6 

Height  of  platform  over  top  of  rail    J  I0J4 

Height  of  center  of  draw-bar  over  tup  of  rail   2  lV» 


STANDARD  OPEN  CAR.  MANHATTAN  RAILWAY 


There  has  been  so  much  talk  during  the  past  year  in  re- 
ganl  to  the  danger  from  fire  ui  elevated  cars  that  it  is  grati- 
fying to  know  the  Manhattan  Company  has  so  installed 
the  electrical  apparatus  and  wires  that  the  fire  risk  has 
been  reduced  to  a  minimum.  The  wires  themselves  being 
much  more  likely  to  cause  fire  than  the  apparatus, 
especial  attention  has  been  given  to  this  part  of  the  equip* 
nienl.  The  insulation  of  the  lead*  to  the  cast-grid  resist- 
ance boxes  has  been  removed  between  the  resistance  Imx 
and  just  below  the  floor.  It  was  not  thought  advisable  to 
remove  the  insulation  from  the  leads  to  the  contactors,  so, 
instead  of  removing  the  insulation,  an  asbestos  hose  has 
been  slipped  on  over  the  insulation.  Asbestos  cloth  tape 
3  ins.  wide  has  also  been  used  to  wrap  the  cables. 
The  bottom  of  the  car  and  any  place  where  there  is  any 
possibility  of  an  arc  has  also  been  thickly  covered  with 
abestos  sheeting,  The  same  precautions  have  been  used 
with  the  motor  equipment  and  controllers.  There  is  prac- 
ticallv  no  wood  mi  any  of  this  apparatus,  moulded  insula- 


The  timber  used  in  the  under  frame  is  of  long-leaf  yel- 
low pine,  except  the  needle  beams  and  end  sills,  which  are 
of  white  oak.  The  side  sills  are  4k  ins.  x  7}  ins.  with  a 
8-in.  x  j-in.  steel  plate  running  the  full  length  of  the  sills. 
The  center  and  intermediate  sills  measure  4!j  ins.  x  3  ins 
The  needle  beams,  which  are  white  oak.  arc  5  ins.  wide  and 
5  ins.  deep  at  the  ends  and  6  ins.  deep  at  the  center.  The 
cars  are  also  strengthened  by  two  longitudinal  truss-rods 
extending  from  bolster  to  bolster.  I J  ins.  in  diameter  with 
ends  upset  to  ij  ins. 

All  seats,  with  the  exception  of  the  end  ones,  have  re- 
versible backs.  The  door-operating  mechanism  is  of 
wrought-iron.  with  the  sliding  bars  moving  on  rollers. 
The  lever  for  operating  the  doors  is  on  the  end  platform. 

The  weight  of  the  open  car  body  is  16.000  lbs.  The 
trucks  weigh  6700  lbs.  each,  making  the  total  weight  of 
an  open  car  29,400  lbs.  Each  bench  holds  six  passengers, 
and  passengers  are  not  allowed  to  stand  up  between  the 
seats. 
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M0T0R TRUCKS 

Four  hundred  of  the  motor  trucks  were  supplied  by  the 
American  Car  &  Foundry  Company,  and  464  by  the 
Wason  Car  Company,  ujhiii  s|Hcifications  of  the  Manhat- 
tan Railway  Company.  They  are  of  the  swing-lMilstci 
type,  with  6-ft.  wheel  base,  and  the  principal  characteristics 
u(  both  motor  and  trail  trucks  is  their  cheapness  and  sim- 
plicity. 

The  frame  is  rectangular  and  made  of  angle-iron  4  ins, 
x  3$  ins.  x  i  in..  14.6  lbs.  per  foot.  The  transoms  are  made 
of  10-in.  channels.  30  lbs.  per  foot,  connected  to  the  truck 
frame  by  1-in.  steel  gusset  plates,  securely  riveted  and 
bolted  as  shown.  The  holders  are  open-hearth  steel  plates 
8  ins.  wide  by  ]  in.  thick,  placed  tlaiwisc  and  fastened  to- 
gether, as  shown  in  the  tectum.    The  steel  has  a  tensile 


in  two  cables  bent  out  in  each  direction  so  as  to  reduce  the 
danger  of  breaking.  As  shown  in  the  cross  section  the 
hanger  is  also  made  with  a  toothed  slot,  where  it  is  bolted 
onto  the  truck  frame,  so  that  its  height  can  l>e  adjusted 
without  difficulty. 

MOTOR-CAR  TRAILS!  TRUCKS 

The  motor-car  trailer  trucks  have  been  remodeled  from 
the  former  trucks  used  in  steam  operation,  although  a  few 
new  trucks  were  purchased  from  the  Baldwin  Locomotive 
Works.  They  have  a  5-ft.  wheel  base,  instead  of  one  of  6 
ft.,  as  with  the  motor  trucks. 

The  truck  frame  is  made  of  3-in.  x  ij-in.  wrought-iron 
bars,  with  reinforced  corners.  The  bolster  is  made  of 
three  pieces  of  white  oak  y  ins.  deep,  and  two  7l-in.  x  J-in. 
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MOTOR  TRUCK,  GENERAL  ASSEMBLY 


strength  of  60.000  lbs.  per  square  inch  and  an  elongation 
of  22  pet  cent  in  K  ins.  The  spring-plank  is  made  of 
an  K-in.  channel.  13.75  lbs.  per  f< m it .  with  an  oak  plank 
fitted  to  the  channel.  The  pedestals  for  the  journal  Imixcs 
are  of  cast  steel,  and  the  equalizer  bars  are  of  steel  1  in.  x 
6  ins.  in  section.  The  journal  boxes  are  of  malleable  iron. 
The  journal  brasses  used  are  of  phosphor  bronze  lined  with 
babbitt.  The  phosphor  bronze  employed  follows  the  Man- 
hattan composition,  viz.:  77  |kt  cent  copper,  K  per  cent 
tin  and  15  per  cent  lead.  The  babbitt  is  made  up  of  12.50 
per  cent  tin,  1.25  per  cent  copper.  16  per  cent  antimony, 
and  70.25  per  cent  lead, 

The  third-rail  shoes  are  of  cast-iron,  and  are  somewhat 
lighter  in  weight  than  those  ordinarily  employed, 
Although  there  is  not  much  possibility  for  variety  in  |iat- 
tern  in  the  way  of  third-rail  shoes,  one  or  two  points  in 
connection  with  this  part  of  the  equipment  is  worthy  of 
notice.  Owing  to  the  constant  vibration  to  which  the 
shoe  and1  hanger  arc  subjected,  rivets  are  lifted  in  the  links 
and  elsewhere  where  possible,  instead  of  bolts,  and  the 
"shunts."  or  leads,  from  the  shoe  to  the  hanger  are  made 


wrought-iron  or  steel  plates,  the  plates  being  placed  be- 
tween the  timbers,  and  the  whole  securely  bolted  together, 
making  outside  dimensions  y  ins.  high  by  12  ins.  wide  by 
5  ft.  6j-ins.  long.  The  springplank  is  2\  ins.  x  12J  ins, 
w  hite  oak,  5  ft.  2  ins.  long,  supported  at  each  end  by  swing 
hangers.  The  pedestals  for  the  journal  boxes  are  of  cast 
iron.  The  equalizer  bars  are  of  forged  steel  1  in.  x  3  ins., 
and  the  center  plates  of  cast  steel.  The  journal  boxes  are 
of  cast  iron. 

WHEELS  AND  AXLES 

An  important  innovation  has  been  made  in  the  design 
of  the  wheels  used  on  motor  trucks  by  casting  one  of  the 
wheels  with  an  extended  hub  to  carry  the  motor  gear. 
This  arrangement,  the  invention  of  Messrs.  Doyle  and 
lirinekerhoff.  of  the  Metropolitan  West  Side  Elevated 
Railway,  of  Chicago,  is  also  used  on  that  road,  and  is.  of 
course,  intended  to  prevent  the  breaking  of  the  axle.  The 
breaking  of  an  axle  is  a  serious  matter  even  on  a  surface 
railway,  but  it  becomes  doubly  so  on  an  elevated  railway, 
ami  for  this  reason  the  improvement  is  one  which  seems 
very  commendable.   A  solid  gear  is  used  with  this  patent 
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huh.  While  not  new,  this  practice  lias  the  obvious  advan- 
tages of  eliminating  all  holts  and  danger  of  the  Rear  be- 
coming loose. 

The  cast-steel  wheel  centers  are  28  ins.  in  diameter,  and 
are  fitted  with  Midvale  steel  tires,  giving  a  total  outside 
diameter  of  34}  ins. 


SIDE  KI.EVATION  NEW  TRAILER  TRUCK 


In  addition,  there  arc  ten  equipments  of  oil  and  salt- 
water spraying  machines  on  each  of  the  four  lines  of  the 
system.  This  spraying  machine  consists  of  a  tank  which 
contains  either  oil  or  salt  water,  and  this  material  is  de- 
livered through  an  atomizing  nozzle  located  above  the 
contact  rail.  'Hie  object  of  the  oil  and  salt-water  ma- 
chine is  to  provide  an  auxiliary 
means  of  preventing  sleet  from 
forming  on  the  third  rail. 

( )ne  of  the  difficulties  in  remov- 
ing snow  and  sleet  from  a  third- 
rail  system,  up  to  the  present 
time,  has  been  the  time  required 
in  getting  the  apparatus  into  ac- 
tion, and,  second,  improperly  de- 
signed apparatus.  One  of  the  ad- 
vantages of  this  system  is  that  all 
the  brushes  and  also  the  auxiliary 


I  he  axles  are  of  acid  open-hearth  steel,  with  a  tensile 
strength  not  lc*-<  than  80,000  lbs.  per  square  inch,  and 
elastic  limit  not  less  than  40,000  lbs.  per  square  inch.  The 
journals  are  4I  ins.  in  diameter  and  oj  ins.  long,  without 
collars  and  with  large  fillets  at  inside.  The  lateral  motion 
is  taken  up  on  the  journal  brass  keeper.  The  trailer  wheels 
have  cast-iron  centers,  with  a  fused  steel  tire,  and  are  30 
ins.  in  diameter. 

si.kkt  i  LIAXIMG  DSVH  I 

The  electrical  equipment  of  the  Manhattan  Railway  Com 
|ianv  was  put  in  operation  on  the  Second  Avenue  division 
this  spring,  so  that  as  yet  the  company  has  not  had  any 
experience  with  sleet  on  the  third  rail.  There  is  no  doubt 
that  this  at  present  is  the  most  serious  problem  with  which 
third-rail  roads  have  to  contend.  This  question,  however, 
has  already  been  taken  up  and  two  types  of  apparatus  have 
been  designed  tor  removing  snow  and  sleet  from  the  con- 
tact rail.  The  first  is  that  of  a  steel  brush  operated  by 
means  of  an  air  cylinder,  and  the  second,  an  oil  and  salt 
water  atomizing  or  spraying  machine. 

Each  motor  car  is  equipped  with  four  steel  snow  brushes, 
and  there  are  four  motor  cars  in  each  six-car  train,  which 
necessitates  providing  means  of  placing  twenty-four  snow 


MOTOR  TRUCK  WHEEL.  SHOWING  EXTENDED  HUB  FOR  SOLID 
GEAR 


MOTOR  END  OF  MOTOR  CAR,  LONGITU DINAL  SECTION  AND  END  ELEVATION 


brushes  in  action  without  causing  a  delay  to  the  train  serv- 
ice. With  the  large  number  of  trains  on  the  Manhattan 
system,  this  could  not  be  done  any  other  way  than  auto- 
matically. The  brushes  are  therefore  mounted  on  a  pis- 
ton in  an  air  cylinder,  and  the  four-scraper  cylinders  on 
each  car  are  operated  by  means  of  a  single  air  cock  by  the 
motorman.  If  the  general  superintendent  decides  to  put 
the  scrapers  in  action  a  notice  to  this  effect  is  sent  to 
each  station  superintendent,  who  displays  a  sign  instruct- 
ing the  motorman  to  throw  the  air  cock  and  put  the 
brushes  in  service.  In  this  way  all  the  scrapers  on  the 
entire  line  can  be  put  in  operation  within  two  minutes  after 
the  general  superintendent  decides  it  is  necessary. 


salt-water  and  oil  machines  can  be  got  into  action  within 
three  or  four  minutes. 



The  Monterey  Street  Railway  Combpany.  of  Monterey. 
Mi'x  .  which  was  recently  organized  with  American  capital 
for  the  purpose  of  building  an  electric  traction  system  of 
the  city  of  Monterey,  in  addition  to  acquiring  some  30 
miles  of  horse  roads,  has  purchased  the  Enipresa  lines, 
which  >;ives  the  new  concern  control  of  the  entire  street 
tramway  system  of  that  city.  Some  70  miles  of  road  will 
be  converted  into  electric  traction.  The  American  inter- 
ests arc  represented  by  the  Baltimore  banking  house  of 
Sj>crry.  Jones  &  Co.  Digitized  by  GoOgle 
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CONDUCTED  BV  J.  F.  CALDERWOOD.  ASSISTANT  TU  THE  PKESI 
DENT    BROOKLYN    RAPID    TRANSIT    COMPANY.  AND 
MEMBER  INSTITUTE  OF  SECRETARIES  OF  LONDON. 

The  Standard  Form  of  Report  Adopted  at  Detroit 

BY  ).  F.  CALDEKWOOfi 

Kditorial  comment  cm  the  principal  action  taken  at  the 
Detroit  Convention  of  the  Street  Railway  Accountants' 
Association,  viz..  that  on  the  report  of  the  committee  on 
the  standard  form  of  report  for  -met  railway-,  has  liven 
withheld  from  these  columns  partly  owing  to  the  same 
pressure  of  work  which  prevented  the  writer  from  attend- 
ing the  meeting,  partly  to  allow  opportunity  for  other  ex- 
pressions .'i  opinion  •  11  the  subject,  but  more  particularly 
to  enable  the  writer  to  review  the  action  of  the  association 
aa  recorded  in  the  minutes  of  the  meeting.  The  publication 
of  these  minutes  has  come  at  a  date  too  near  the  time 
of  going  to  press  to  allow  of  an  extended  treatment  of  the 
matter  in  this  issue,  hut  in  the  mar  future  it  will  he  taken 
up  in  detail  and  given  the  attention  which  many  of  the 
radical  departures  from  the  established  system  formerly 
endorsed  by  the  association  deserve,  It  is  to  be  hoped,  in 
the  meantime,  that  members  who  had  the  good  for- 
tune tO  he  present  at  the  convention,  as  well  as  the 
others  who  are  now  in  possession  of  the  proceedings,  will 
send  to  the  writer  such  comment  on  the  form  of  report 
adopted  as  seems  warranted.  That  the  l>cst  friends  of  the 
association  cannot  fail  10  take  a  gre  at  interest  in  an  action 
of  so  much  importance  is.  of  course,  out  of  the  cptestion. 
ami  it  is  probable  that  many  of  them  feel  the  sentiment  of 
regret  expressed  by  a  member  last  mouth  at  the  change 
from  a  form  of  report  which  has  received  the  endorsement 
of  so  many  State  boards  of  railroad  commissioners,  and 
has  been  adopted  on  roads  operating  some  40  per  cent  of 
the  total  mileage  in  the  country. 

■  

The  Standard  Form  of  Report 

BY   II    l>  EMERSON 


The  standard  form  of  report  for  electric  railways,  as  sub- 
mitted by  the  committee  to  the  Street  Railway  Account- 
ants' Association  at  Detroit,  is  of  particular  interest  to 
those,  like  the  writer,  who  are  called  Upon  to  analyze  cor- 
poratiou  reports  and  determine  therefrom  the  earning 
power  of  securities.  We  are  handed  the  figures  covering 
the  operations  of  a  property  and  a  copy  of  balance  sheets, 
and  we  are  expected  to  determine  whether  the  price  asked 
for  a  specific  security  is  high  or  low,  and  give  the  reasons  as 
deduced  from  the  figures  presented.  Heretofore  the  re- 
ports of  many  electric  railway  companies  have  been  de- 
ficient in  some  of  the  essential  items  of  information,  and  the 
suggested  form  has  been  examined  w  ith  much  interest  and 
its  details  carefully  considered. 

The  income  account,  as  suggested,  is  a  long  way  in  ad- 
vance of  the  old  form,  but  appears  on  the  face  of  it  to  con- 
tain too  much  detail,  and  I  do  not  think  a  readjustment 
would  entail  any  more  work  upon  the  accounting  depart- 
ment or  eliminate  essential  items  Primarily  an  income 
account  should  be  a  condensed  Statement  of  th<  total  busi- 
ness of  the  Corporation  for  the  year,  and  should  indicate 
two  entirely  different  things.  It  should  show  first,  the 
total  and  net  profits,  and  second,  the  disposition  of  those 
profits.  The  meaning  of  the  word  income  is  well  under- 
stood, and  should  not  be  misused. 
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The  question  oi  the  disposition  or  handling  of  certain 
individual  items,  whether  they  be  charged  in  one  place  or 
in  another,  is  a  question  which  should  be  discussed  on  its 
abstract  merits  and  not  from  the  individual  standpoint  of 
any  particular  corporation.  It  seems  to  me  that  this  point 
was  well  brought  out  in  the  discussion  by  the  association, 
and  unquestionably  the  advocates  of  the  new  form  are  cor- 
rect. There  can  be  no  question  but  that  the  carry- 
ing of  a  net  amount  into  an  income  account  does  not 
exhibit  clearly  the  business  done;  consequently,  the  con- 
tention that  all  earnings  should  be  earned  into  schedule  A 
is  unquestionably  correct.  The  English  language  is  a  live 
language,  it  is  true,  but  at  the  same  time  it  will  not  do  to 
neglect  dictionary  definitions.  The  sums  received  for  sab- 
ot power  or  the  rentals  of  track  or  terminals  arc  unques- 
tionably earnings.  Taxes,  on  the  other  hand,  are  unques- 
tionably expenses,  and  any  statement  of  earnings  or  profits 
of  the  company  which  does  not  first  deduct  these  expenses 
is  unquestionably  misleading  to  that  extent,  and  in  this 
respect  Imth  old  and  new  form  are  lame. 

The  functions,  however,  of  a  periodical  statement  or  re- 
port are  not  ended  when  thev  have  shown  the  items  re- 
quired by  investors,  but  should  also  show  details  sufficient 
to  enable  judgment  to  be  passed  upon  improved  efficiency 
in  the  management  of  the  property  or  to  demonstrate  re- 
trogression. In  the  discussion  before  the  convention  this 
|wint  was  brought  out.  and  some  of  the  gentlemen  insisted 
that  the  inclusion  of  certain  items  in  schedule  A  would 
tend  to  affect  operating  ratio.  It  is  just  as  well  to  call  at- 
tention to  the  fact  that  the  comparisons  of  the  operations 
of  pro|KTties  by  comparing  the  operating  ratio  is  a  fad. 
which,  fortunately,  is  so  thoroughly  understood  to  be  a 
fad  that  it  is  not  used  by  up-to-date  statisticians.  Com- 
parisons are  purely  relative,  and  depend  for  their  value  and 
accuracy  upon  the  number  of  parallel  conditions  existing 
in  each  case.  The  actual  expense  of  operation  is  affected 
by  so  many  conditions  that  the  percentage  which  the  cost 
of  operation  bears  to  earnings  is  neither  a  guide  nor  an 
index  to  the  relative  value  of  the  different  properties. 

It  is,  however,  a  fair  guide  when  applied  to  the  same 
property  continuously  or  when  comparing  immediately  ' 
succeeding  or  preceding  periods.  To  illustrate,  a  com- 
parison of  the  operating  ratio  of  a  street  railway  company 
now  and  ten  years  ago  is  absurd  on  the  face  of  it,  and  it  is 
just  as  absurd  to  draw  any  conclusion  as  to  the  relative 
efficiency  of  management  of  two  different  properties  for 
the  same  year  Brooklyn  Rapid  Transit  and  Manhattan 
will  immediately  occur  as  an  excellent  illustration. 

The  income  account,  as  presented,  does  not  seem  to  lie 
thoroughly  consistent,  and  the  titles  of  some  of  the  items 
are  misleading.  But  this  is  easily  corrected.  There  is  no 
reason  why  details  of  the  principal  items,  gross  earnings 
and  operating  expenses,  should  be  carried  into  schedules 
and  then  the  details  of  miscellaneous  income  be  set  forth 
in  the  general  income  account.  It  is  clearly  understood 
and  should  be  practically  admitted  by  all  accountants  that 
there  are  two  separate  and  distinct  parts  to  an  income  ac- 
count, and  that  items  in  one  should  never  be  confused  with 
the  other.  The  operations  of  the  plant  and  the  profit  pro- 
duced therefrom  must  he  clearly  and  distinctly  shown,  and 
then  afterwards  the  disposition  of  that  profit  should  be 
recorded.  How  would  the  following  do  for  the  form  for 
general  income  account,  all  details  being  carried  into 
schedule  - 

Gross  enmities  (mm  operation   $000,000 

less  oprr.uine  rxpemcs   oon.000 


Net  carnhiK*  from  operation   $000,000 

Add  other  income   000  000 
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Total  income   $000,000 

I-ess  fixed  charges   000.000 

Net  income   $000,000 

!.»■>*  dividends   000.000 

Surplus  to  profit  and  ln>>   $000000 


With  this  form  of  income  account  the  general  results  of 
the  workings  and  operations  of  the  property  are  disclosed 
at  a  glance,  and  if  the  investigator  desires  to  (JO  into  details 
he  can  turn  to  the  various  schedules  showing  the  item 
under  each  principal  account,  and  thus  ascertain  for  him- 
self the  comparative  efficiency  of  the  management. 

The  disposition  of  earnings  remaining  after  charges  anil 
dividends  have  been  paid  is  not  a  matter  which  pertains  to 
the  business  of  the  corporation  for  the  particular  \car.  and 
so  it  should  lie  carried  into  the  profit  and  loss  account  and 
added  to  the  balance  brought  forward  from  previous  years; 
specific  deductions,  readjustment  of  charges  or  accounts 
should  Ik-  made  in  the  profit  and  loss  account,  and  there 
shown  as  debits  or  credits. 

The  considerations  underlying  the  determination  of  a. 
particular  form  of  report  are  twofold.  It  shottd  be  the  aim 
to  produce  a  simple,  comprehensive  but  easily  understood 
summary  of  the  business  of  the  corporation  for  the  benefit 
of  the  management  and  its  security  holders,  and  second, 
this  form  should  be  so  devised  as  to  entail  the  smallest 
amount  of  labor  on  the  accounting  department,  and  ye", 
produce  results  in  such  detail  as  will  enable  mi-takes  to  be 
corrected  anil  improvement  appreciated  Perhaps  a  better 
form  of  income  account  than  the  one  suggested  by  the 
committee  might  be  devised,  but  the  form,  as  reported, 
follows  sufficiently  near  established  forms,  well  known  ami 
understood  by  the  great  majority  of  investors,  to  be 
thoroughly  satisfactory  to  them.  If  it  be  accepted  by  the 
gentlemen  in  charge  of  the  accounts  of  the  principal  street 
railways,  and  the  specific  definitions  of  the  various  items 
argued  upon  be  followed  by  their  subordinates,  the  results 
produced  will  be  much  more  intelligble  to  the  investing 
public  than  statements  heretofore  submitted.  This  will 
tend  to  produce  confidence  in  the  integrity  of  earnings  and 
will  tend  to  raise  street  railway  investments  to  a  higher 
plane  and  broaden  the  market  for  this  class  of  securities. 

 . 

Some  Disputed  Points  Concerning  Transfers 

by  ahtimtr  wkntwoktii 


In  the  very  interesting  paper  at  the  recent  Detroit  con- 
vention by  C.  D.  Mcneely.  on  the  "Registration  of  Trans- 
fers," the  point  was  made  that  there  exists  a  wide  diversity 
of  opinion  among  railway  men  as  to  whether  or  not  trans- 
fers should  br  registered.  If  anything  will  serve  to  dispel 
these  differences  of  opinion  it  is  such  discussions  of  the 
subject  as  that  given  by  Mr.  Meneely,  There  is  really 
not  such  a  wide  divergence  of  opinion  as  would  at  first 
appear  to  be  the  case.  Mr.  Meneely  is  an  advocate  of  the 
registration  of  transfers — for  his  road,  It  does  not.  how- 
ever, appear  that  he  is  of  the  opinion  that  the  local  condi- 
tions of  Other  roads  may  not  make  the  non-registration  of 
transfers  advisable.  He  practically  admits  the  correctness 
of  the  position  i>f  the  advocates  of  non-registration  when 
he  say«:  "'Undoubtedly  the  fact  that  the  transfers  of  nthc- 
lines  cannot  be  turned  in  at  a  cash  value  (under  non-regis- 
tration) prevents  the  conductor  from  obtaining  fraudu- 
lently, either  directly  or  through  an  intermediary,  the 
transfers  of  intersecting  and  transferring  lines  and  con- 
verting the  transfers  so  obtained  to  his  own  dishonest 
gain."    This  makes  it  perfectly  clear  that  it  is  not  the  act 


of  registration  which  gives  the  transfer  a  cash  value  to  the 
conductor,  but  the  act  of  substitution  of  the  transfer  for  a 
cash  fare.  When  there  is  no  substitution  the  transfer  has 
no  cash  value.  Mr.  Meneely  admits  that  registration 
of  transfers  makes  substitution  easy,  but  in  doing  so  he  is 
speaking  primarily  of  the  practice  of  registering  transfers 
and  cash  fares  together  on  a  single  register. 

Will  Mr.  Meneely  not  also  admit  where  transfers  are 
registered  separately  from  cash  fares  that  substitution  can 
be  effected  without  great  difficulty?  Let  us  assume  that 
a  conductor  has  obtained  through  a  trade  twenty  trans- 
fers of  a  connecting  line  which  he  wishes  fraudulently  to 
substitute  for  cash  fares.  Now,  it  is  evident  that  if  the 
conductor  has  registered  faithfully  all  of  his  cash  fares  on 
a  separate  clock  he  must  of  necessity  turn  in  cash  equiva- 
lent to  the  cash  fares  registered,  and  he  cannot  therefore 
make  the  substitution.  This  is  the  fact  upon  which  the 
advocates  of  separate  registration  build  their  argument 
that  separate  registration  is  preferable  to  single  registra- 
tion. Hut  is  it  not  an  easy  thing  for  a  conductor  w  hen  he 
collects  cash  fares  to  register  them  as  transfers  without 
exciting  the  notice  or  suspicion  of  his  passengers,  who  are 
not,  as  a  rule,  watchful  ?  This  species  of  fraud  can  be 
detected  only  by  a  secret-service  operator  on  the  car.  The 
uniformed  ins|H-ctor  who  boards  the  car  en  route  can  not 
detect  it,  because  if  be  counts  the  transfers  in  the  posses- 
sion of  the  conductor  it  will  appear  that  the  substitution 
has  been  made  when  the  fares  were  registered.  Cash 
fares  board  cars  at  nearly  all  transfer  |K)ints,  and  in  a 
crowded  car  not  even  the  watchful  secret-service  operator 
can  always  tell  whether  the  conductor  collects  transfers  or 
cash  from  his  passengers.  In  a  small  load  he  might  do 
so,  but  conductors  who  pilfer  are  themselves  very  cun- 
ning and  watchful.  When  they  ring  up  cash  fares  on  the 
transfer  register  they  usually  select  the  opportunity  favor- 
able for  it,  and  that  opportunity  occurs  many  times  each 
day  at  heavy  transfer  points  on  crowded  lines.  To  ring 
up  cash  on  the  transfer  register  away  from  transfer  points 
requires  more  assurance  and  boldness,  but  it  is  undoubtedly 
frequently  done  without  detection.  The  percentage  of 
trips  covered  by  secret-service  men  on  a  large  road  is  so 
small  in  proportion  to  the  whole,  and  the  percentage  of 
rides  in  w  hich  the  registration  of  cash  on  the  transfer  regis- 
ter could  be  detected  is  so  much  smaller  that  it  is  hardly 
worthy  of  serious  consideration,  We  have,  therefore,  three 
points  upon  which  nearly  all  will  agree,  viz.:  First,  that 
registration  of  cash  and  transfers  on  one  single  register 
encourages,  promotes  and  makes  easy  the  substitution  of 
transfers  for  cash  fares,  and.  second,  that  separate  regis- 
tration of  transfers  renders  substitution  a  little  more  diffi- 
cult, but  still  enables  it  to  be  practiced  to  a  great  extent, 
and.  third,  where  registration  of  all  fares  is  on  one  clock 
a  failure  to  register  is  equal  to  a  failure  to  register  a  cash 
fare. 

It  would  lie  interesting  to  know  precisely  what  advan- 
tages the  advocates  of  registration  of  transfers  claim  for 
their  theory,  but,  unfortunately,  Mr.  Meneely  in  his  paper 
ilid  not  tell  us.  He  argued  against  non-registration,  but 
bis  negative  arguments  will  hardly  be  relied  upon  to  estab- 
lish the  case  in  favor  of  registration.  The  only  thing  he 
said  in  favor  of  registration  was:  "It  will  be  conceded.  I 
think,  by  all  practical  street  railway  men  that  the  ideal 
method  of  protecting  revenue,  assuming  one  uniform  rate 
of  fare,  and  a  sure  method  of  preventing  transfer  trading, 
would  be  to  register  all  fares  and  transfers  upon  a  single 
register.  Under  the  above  assumption  the  advantages  of 
such  a  method areobvious."  All  practical  street  railw  ay  nun 
will  not  agree  w  ith  Mr  Meneely  in  conceding  registration 
of  all  fares  on  a  single  clock  to  be  the  ideal  method,  even 
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if  transfer  trading  wen-  entirely  eliminated,  for  the  reason 
that  every  failure  to  register  a  transfer  is  equal  to  failure 
to  register  cash,  anil  the  chances  of  failure  to  register  cash 
are  multiplied  by  the  number  of  transfers  received.  The 
only  advantage  of  registration  of  transfer*  that  the  writer 
has  ever  heard  of  is  that  it  enables  secret  service  men  and 
uniformed  ins|xctors  to  check  the  conductor  to  better  ad- 
vantage: that  it  enables  the  conductor  to  cluck  himself,  or 
any  observing  passenger  to  discover  whether  all  fares  arc 
registered.  This  advantage  appears  to  be  entirely  nulli- 
fied by  the  fact  that  trailing  in  transfers  enables  the  dis- 
honest conductor  to  steal  by  substitution  ami  at  the  same 
time  register  every  fare  that  gets  on  his  car.  If  any  con- 
ductor wishes  to  be  dishonest  he  will  naturally  select  the 
safest,  easiest  and  most  profitable  way. 

Again,  quoting  Mr.  Mcneelv:  "While  the  non-regis- 
tered transfer  may  not  Ik-  used  by  the  conductor  in  this 
particular  manner,  its  value  has  not  been  one  whit  dimin- 
ished to  the  traveling  public,  to  whom  the  conductor  may. 
within  limits,  determine  by  the  accounting,  either  sell  or 
give  away  rides  on  the  company's  cars,  which  would  other- 
wise go  to  swell  its  earnings."  The  selling  or  giving  away 
of  transfers  could  not  be  practiced  to  any  great  extent 
without  detection,  because  it  would  require  the  collusion 
of  a  great  many  people  to  make  it  profitable.  W  here  so 
many  people  are  concerned  it  would  be  difficult  to  keep  the 
practice  a  secret.  Moreover,  transfers  are  not  like  un- 
limited tickets  that  arc  good  until  used.  They  have  the 
date  of  issue  printed  on  them,  anil  must  be  used  on  that 
day.  and  must  be  used  within  a  Specified  fifteen  minutes 
which  is  shown  thereon,  and  must  Ik-  used  at  a  specified 
transfer  point.  The  selling  or  giving  away  is  not  some- 
thing that  is  distinctive  of  the  method  ».f  non-registration. 
It  may  be  done  just  as  easily  when  registered  as  when  not 
registered,  therefore  the  argument  does  not  apply  to  non- 
registration with  anv  force.  It  is  not  quite  clear  what 
Mr.  Mcneelv  means  when  he  says:  "The  non-registration 
of  the  transfer  does  not  eliminate  its  cash  value,  except  to 
the  extent  of  preventing  trading  between  conductors,  and 
the  consequent  substitution  of  transfers  for  cash  fares." 
It  is  not  ap|>arcnt  what  cash  value  the  transfer  has  unless 
it  can  be  substituted  for  cadi,  Mav  we  not  prevail  upon 
Mr.  Mcneelv  to  be  a  little  more  explicit  ?  The  opinion  ap- 
pears to  be  warranted  that  if  the  managers  and  the  ac- 
countants, who  seem  to  be  on  one  or  the  other  side  of  this 
really  important  question,  will  take  the  trouble  to  state 
their  views  clearly  it  will  be  found  that  they  differ  very 
little  on  the  essential  points. 

An  ideal  method  of  protecting  the  revenue  and  the 
reason  for  each  step  is  as  follows: 

METHOD  REASON 
Register  cash  tare*  only,  and     Everybody'*  attention  will  be 
register  each  one  as  collected.      b>cuscd  cm  the  cash.    The  only 

way  conductor*  can  Meal  will  be 
ihroiifth  a  failure  to  register  cash 
fares. 

T11  destroy  their  value  as  sub- 
stitutes fur  cash  and  thereby  pre- 
vent trading 

As  a  safeguard  to  the  revenue 
and  to  a  Mm]  giving  llie  riuiduf- 
lor  opportunity  In  tamper  with 
day  card  or  trip  sheet,  as  may  be 
dune  when  register  is  recorded 
and  money  turned  in  at  end  of 
day"*  work 

To  facilitate  accounting  anil 
avoid  opportunity  for  conductor 
lo  juggle  with  the  returns. 


To  provide  an  automatic  self-  To  slum  without  the  aid  of 
recording  regi-ter  which  will  re-  |  register    takers    the  infallible 


Non-registration  of  transfers 


The  state  of  the  register  to  be 
recorded  and  cash  turned  in.  if 
practicable,  at  the  end  of  each 
round  trip.  On  many  road*  it 
cannot  easily  be  done,  but  the 
method  is  ideal. 

Transfers  to  be  turned  in  or 
placed  in  a  conveniently  located 
box  at  the  end  of  each  round  trip, 
which  can  always  he  arranged  in 
one  way  or  another. 


cord  on  paper  the  closing  number 
of  each  half  trip. 


record  of  each  half  trip,  the 
record  to  be  turned  in  by  conduc- 
tor with  hi*  cash  and  checked  by 
the  receiver. 

Summing  up  all  that  has  been  said,  the  great  and  im- 
portant question  remains  of  devising  some  method  of 
checking  the  cash  fares  and  knowing  whether  they  are  all 
registered.  The  only  method  known  at  present  is  the  em- 
ployment of  register  inspectors  and  secret-service  agents 
of  a  high  order  of  intelligence  and  loyalty,  anil  laying  out 
their  work  in  the  most  careful  and  systematic  manner.  If 
the  considerable  amount  of  money  which  some  roads  arc 
spending  to  watch  the  registration  of  transfers  and  prevent 
trading,  atnl  money  spent  for  the  placing  of  transfer  agents 
at  points  where  lines  operating  from  the  same  depot  inter- 
sect one  another,  could  be  saved  and  devoted  solely  to 
watching  the  registration  of  cash  fares  it  stands  to  reason 
that  better  results  could  be  obtained.  Likewise,  if  a  self- 
recording  register  can  be  found  land  two  or  more  are  now 
on  the  market  1  the  money  now  being  spent  for  register 
takers  may  be  also  devoted  to  the  purpose  of  protecting 
the  registration  of  cash  fares.  The  registration  of  trans- 
fers brings  with  it  so  many  attendant  expenses  and  com- 
plications that  it  would  be  better  to  abandon  it  and  sim- 
plify the  situation  by  devoting  all  the  energy  and  the 
money  available  to  improved  methods  of  safeguarding  the 
registration  of  cash  fares  The  accountants  should  not 
deceive  themselves  by  hugging  the  theory  that  non-regis- 
tration of  transfers  violates  the  cardinal  principle  that  con- 
ductors must  account  for  all  passengers  carried.  Regis- 
tration is  not  accounting,  but  is  merely  one  of  the  aids  to 
accounting  in  the  same  manner  as  is  the  case  with  the  gas 
meter  or  water  meter.  It  is  not  intended  that  all  pas- 
sengers shall  be  registered  or  accounted  for,  since  police- 
men, firemen  and  employees  wearing  the  proper  uniform 
and  badge  are  usually  carried  free  without  registration. 
The  advocates  of  non-registration  claim  that  the  transfer 
passenger  is  .sufficiently  accounted  for  when  the  ticket 
upon  which  he  rides  has  been  collected  and  returned  to  the 
company.  His  nickle  and  the  transfer  issued  to  him  have 
presumably  already  l>een  accounted  for.  and  the  return  of 
the  transfer  through  the  proper  channels  and  within  the 
proper  limitations  should  complete  the  transaction  in  all 
essential  respects. 



Desires  Method  of  Computing  Loss  from  Transfers 

CHICAGO  UNION  TRACTION  COMPANY.  ACCOCNTINC  DEPART- 
MENT 

Chicago,  N'ov.  20,  Ujo2. 
Editors  Street  Railw  ay  Journal: 

To  comply  with  a  decision  of  the  Supreme  Court,  this 
company  and  the  Chicago  Consolidated  Traction  Com- 
pany have  increased  the  transicr  privileges  on  their  lines. 
I  should  be  very  glad  to  obtain  the  opinion  of  vour  readers 
among  the  accountants  how  shall  I  arrive  most  accuratclv 
at  the  loss  that  will  be  likely  to  follow  from  these  increased 
facilities  given  the  public?  Answers  through  the  columns 
of  the  Jocrnai.  will  doubtless  interest  all  of  our  members. 

F.  K.  Smith.  Auditor. 


As  a  result  of  the  refusal  of  the  employees  of  die  Havana 
Electric  Railway  Company,  of  Havana,  Cuba,  to  join  the 
general  strike  of  union  laborers  ordered  for  N'ov.  24  in 
sympathy  with  the  cig-armakers.  the  company  experi- 
enced considerable  difficulty  ;n  operating  cars,  and  at  one 
time  had  to  abandon  the  service  temporarily. 
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NOTICE. 

I'apers  and  torrespandence  on  all  subjects  of  practical  interest 
to  our  rtaders  are  cordially  nutted.  Our  columns  arc  always  open 
tor  the  discussion  oi  problems  of  operation,  construction,  engineer- 
ing, accounting,  finance  and  invention. 

Speiial  effort  will  he  made  to  answer  promptly,  and  without 
charge,  any  reasonable  request  for  information  which  may  lie  re- 
teived  from  our  readers  and  advertisers,  answers  being  given 
tin, nigh  the  columns  of  the  JoUnVHAl  ic'icm  of  general  inlerest, 
otherwise  by  teller. 

Street  railway  news  and  all  information  regarding  changes  of 
Officers,  new  equipment,  extensions,  financial  changes,  etc..  will  be 
greatly  appreciated  for  use  in  our  nf.es  columns. 

.ill  matters  intended  for  publication  in  the  current  issues  must 
be  retched  at  our  office  not  later  than  tfcdncsd.iy  of  each  -week. 

Address  alt  communications  to 

The  Street  Kailuuy  Publishing  Co  . 
lingincring  Huilding.  1 14  l.ibefty  Sired,  SfW  fork. 


The  recent  consolidation  in  New  York  of  the  elevated 
and  underground  systems  lias  Riven  rise  to  considerable 
speculation  as  to  the  economy  which  will  be  effected  by 
uniting  the  two  properties  In  many  of  the  theories  which 
have  been  advanced  a  considerable  economy  in  the  cost  of 
power  has  been  suggested,  but  we  do  nol  believe  that  this 
will  result  in  much,  if  any.  savin};,  as  the  amount  of  power 
required  on  the  united  system  could  be  generated  prac- 
tically as  cheaply  in  two  power  stations  as  in  one.  There 
will  be,  nf  course,  some  saving  in  the  distribution,  as  the 
present  Manhattan  station  can  supply  the  East  Side  lines 
of  hoth  systems  while  the  new  Intcrborough  station  can 
supply  the  West  Side  lines;  but  the  principal  economx  will 
come  in  other  directions  It  will  be  partly  in  administra- 
tion and  general  expenses,  hut  will  lie  principally  in  the 
fact  that  the  two  lines  will  not  be  obliged  to  compele  with 
each  other,  ami.  consequently,  that  the  schedules  can  be  10 
arranged  that  the  maximum  desirable  operating  efficiency 
can  be  secured  at  all  times.   Another  very  important  ad- 


vantage will  lie  in  the  fact  that  the  extensions  of  the  two 
systems  will  not  parallel  each  other.  The  lower  part  of 
New  York  is  so  arranged  that  the  main  transportation 
lines  have  of  necessity  to  lie  built  on  the  few  north  and 
south  avenues,  but  it  is  not  to  be  expected  that  the  two 
systems  will  always  remain  as  they  are.  Additional  mile- 
age will  necessarily  have  to  be  built  in  the  rapidly  develop- 
ing section  of  the  Bronx,  and  here  the  district  can  be 
divided  so  that  the  extensions  will  not  parallel  each  other 
10  any  extent.  In  other  words,  the  economies  to  be 
effected  will  lie  largely  in  the  department  of  operation,  and 
this  will  be  considerable,  as  has  been  shown  by  the  ex- 
perience in  Brooklyn  in  the  consolidation  of  the  elevated 
and  surface  systems. 


A  problem  of  most  vital  interest  to  street  railway  com- 
panies at  this  season  of  the  year  is  that  of  the  removal  of 
snow  from  the  tracks,  and  in  this  connection  the  iwqier  and 
discussion  on  this  subject  at  the  last  meeting  of  the  New 
England  Street  Railway  Club  brought  out  a  number  of 
points  which  seem  worthy  of  special  note,  particularly  a; 
the  present  time.  It  was  tolerably  well  established  that  no 
single  type  of  electrically  driven  snow  plow  is  adequate  to 
meet  all  classes  of  storms  and  service.  For  suburban  or  in- 
terurban  lines  subject  to  heavy  drifts  in  severe  storms  there 
seems  to  be  at  present  little  apparatus  on  the  market  thai 
can  rival  a  iMiwcrful  double-truck  rotary  equipped  with 
from  150  hp  to  200  hp  in  propelling  motors,  and  with  about 
■5  hp  in  motors  geared  to  drive  its  fans.  Such  a  plow- 
would  weigh  about  20  tons,  exclusive  of  its  electrical  equip- 
ment, and  it  should  be  liberally  supplied  with  emergency 
jacks,  lanterns,  ice  chisels,  sand,  salt  and  shovels,  which, 
when  needed,  are  wanted  badly. 

For  light  storms  and  general  city  service  some  form  of 
nose  or  radial  plow  is  desirable,  and  this  likewise  should 
be  equipped  with  emergency  tools,  and  should  have  from  75 
hp  to  too  hp  in  driving  motors  if  of  the  single-truck  variety 
In  all  classes  of  plow  s  the  motors  should  In-  geared  for  good 
acceleration  rather  than  for  high-maximum  speed,  al- 
though for  suburban  service  a  plow  should  be  capable  of 
getting  "tit  of  the  way  of  regular  cars  on  clear  track,  which 
means  a  maximum  speed  of  15  miles  to  20  miles  per  hour 
in  most  cases,  at  least. 

The  necessity  of  the  personal  interest  of  the  operating 
superintendent  in  securing  enthusiastic,  persevering  work 
from  the  nun  behind  the  plows  and  shovels  was  strongly 
emphasized.  The  company  which  cares  for  the  physical 
comfort  of  its  men  is  far  from  being  a  loser  in  the  end.  and 
proper  shelter,  food  and  hot  drinks  have  been  found  to  be 
no  mean  aids  to  the  snow  brigade  in  its  successful  cam- 
paigns against  the  storms.  The  assignment  of  various  sec- 
tions of  the  company's  territory  to  the  different  foremen  in 
the  same  manner  that  a  fire  department  chief  divides  his 
city  among  his  district  captains  was  also  commended. 

Another  ]>oint  brought  out  was  the  wisdom  of  cutting 
dow  n  the  service  by  running  fewer  cars  on  roads  w  here  the 
power  supply  is  inadequate  to  operate  l*>th  regular  service 
and  plows.  If  the  plows  are  to  keep  the  road  open  for 
traffic  they  must  in  no  case  fall  short  of  power,  am! 
must  do  effective  work  in  the  earlier  stages  of  the  storm, 
being  given  right  of  way  as  far  as  |vissible  and 
l.ept  moving. 

W  e  regret  that  more  details  were  not  forthcoming  at  the 
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meeting  in  regard  to  motors,  gearing,  control  of  fans,  power 
consumption  of  fan  and  propelling  motors  under  various 
conditions  of  speed,  grade  and  depth  and  quality  of  snow. 
Such  figures,  while  largely  dependent  upon  the  peculiar  cir- 
cumstances which  govern  the  operation  of  individual  roads, 
arc  highly  suggestive  and  helpful  to  managers,  superin- 
tendents and  engineers  who  have  the  snow  equipment  prob- 
lem to  face.  Figures  on  first  cost  and  maintenance  would 
also  have  been  specially  welcome  in  view  of  the  many 
thousands  of  dollars  which  will  be  paid  out  by  every  large 
road  this  winter  for  men  and  teams.  These  questions, 
together  with  the  varying  costs  of  electrically  equipping 
plows,  arc  of  great  practical  interest,  and  it  is  to  be  hoped 
that  in  the  near  future  additional  data  will  be  published  in 
the  interests  of  electric  railway  owners  and  operators. 


Considerable  space  is  given  in  this  issue  to  a  description 
of  the  third-rail  electric  railway  between  Milan  and  Porto 
Ceresio, which  is  interesting  not  only  from  the  fact  that  it  is 
the  largest  interurban  electric  railway  in  Europe,  and,  with 
one  or  two  possible  exceptions,  in  the  world,  but  also  from 
the  fact  that  the  practice  in  engine  design  differs  radically 
from  that  in  use  in  this  country.  While  in  this  country  the 
Corliss  valve  with  a  detachable  cut-off  mechanism  under 
the  control  of  the  governor  is  almost  universally  used  on 
all  engines  of  any  considerable  size  in  which  economy  is 
desired,  in  Europe,  and  especially  in  Germany, the  balanced 
form  of  poppet  valve  with  two  or  more  openings  is  used. 
These  valves  are  usually  operated  by  cams  on  a  weigh' 
shaft  at  right  angles  to  the  main  shaft  of  the  engine,  and 
are  routed  by  the  latter  through  a  pair  of  bevel  or  miter 
gears.  The  explanation  of  this  practice  undoubtedly  lies 
in  that  on  the  Continent  the  engineers  have  been  the 
pioneers  in  the  use  of  highly  superheated  steam,  which,  as 
it  is  probably  known  to  all,  is  of  little  value  unless  the  steam 
is  superheated  from  75  dc^s,  to  too  degs.  1".  This,  with 
the  pressures  now  prevalent,  from  150  lbs.  to  J50  lbs.  per 
square  inch,  means  that  the  temperature  of  the  steam  enter 
ing  the  cylinder  must  be  from  440  degs.  to  505  deys.  From 
this  it  is  at  once  evident  that  expansion  and  contraction  are 
excessive,  making  it  impossible  to  Use  any  of  the  forms  of 
plain  slide  valve,  and  while  the  piston  valve  may  lie  used 
it  it  be  made  to  rit  loosely  so  as  to  allow  for  expansion  and 
jjerniit  running  without  lubrication,  leakage  will  be  lar^e, 
and,  except  at  high  speed,  would  discount  the  gain  follow- 
ing the  use  of  superheated  steam.  As  no  adequate  means 
has  been  devised  to  introduce  graphite  into  the  steam,  it 
may  be  said  in  general  that  any  form  of  valve  in  which  one 
part  slides  over  another  should  not  be  used  with  super- 
heated steam,  as  at  the  eorres|x>nding  temperatures  ordi- 
nary lubricants  fail.  Hence  poppet  valves  must  be  used 
under  these  conditions. 

Though  it  would  seem  from  the  foregoing  that  the  poppet 
valve  should  always  be  used,  there  are  a  number  of  disad- 
vantages which,  combined  with  more  or  less  prejudice  in 
favor  of  the  Corliss  valve,  have  led  the  American  designer 
to  adhere  to  that  form.  Among  the  disadvantages  which 
have  retarded  the  introduction  of  the  poppet  valve  into 
American  practice  are  the  increased  clearance  volume,  re- 
sulting in  a  greater  loss  from  that  cause,  and  liability  of  the 
valve  cracking  from  the  constant  shock  in  those  forms  in 
which  a  releasing  mechanism  is  used,  though  a  carefully 
designed  dash-pot  will  obviate  this.  This  type  of  valve 
also,  owing  to  the  small  area  of  the  valve  seats,  is  particu- 


larly liable  to  "cutting,"  causing  leakage  and  necessitating 
frequent  regrinding  of  the  seats.  Lastly,  the  mechanism 
of  the  valve  gear  is  of  necessity  more  complicated  than  the 
Corliss  arrangement. 



Collisions  on  Interurban  Roads 

Attention  has  been  called  several  times  in  recent  street 
railway  conventions  to  the  importance  of  more  effective 
precautions  for  preventing  collisions  on  high-speed  inter- 
urban lines.  While  there  are  no  statistics  available  as  to 
the  causes  or  number  of  such  collisions  over  the  entire 
I  'nited  States,  the  paper  before  the  New  York  Street  Rail- 
wav  Association  last  Si  |iuii. Ik  :  '.\  1  k  1  !arnesa  engineer 
of  the  Railroad  Commission  of  the  State  of  New  York, 
made  it  plain  that  these  accidents  have  increased  rapidly 
with  the  increase  of  electric  railway  mileage,  and  that  the 
larger  per  cent  of  them  seem  to  be  due  to  laxity  in 
operating  methods  and  discipline  than  to  any  other  one 
cause. 

It  almost  goes  without  saying  at  this  stage  of  interur- 
ban development  that  rules  somewhat  similar  to  those  of 
steam  roads  should  be  adopted  as  regards  tail  lights  and 
signals  for  indicating  following  cars  operating  on  the  same 
time.  The  same  rules  should  also  apply  as  regards  pro- 
tecting the  rear  end  of  cars  stopped  unexpectedly  between 
stations. 

The  despatching  system  has  as  its  objects  the  prevention 
of  head-on  collisions  and  the  avoidance  of  delays  to  all  the 
cars  on  a  single-track  road  when  one  or  more  fall  behind 
schedule  time.  It  is  of  very  little  value  in  preventing 
rear-end  collisions,  because  the  despatching  system  can 
never  do  more  than  maintain  a  time  interval  between  trains 
at  stations,  and  as  ordinarily  applied  does  not  even  insure 
this,  as  it  leaves  the  space  interval  of  the  trains  to  the 
judgment  of  the  individual  train  crews.  Against  the  giving 
of  wrong  orders  by  the  despatcher  there  is  no  safeguard 
beyond  the  careful  selection  of  the  man  intrusted  with  the 
duty  of  despatching,  and  the  despatcher  is  nothing  more 
than  human,  and  hence  fallible.  The  best  despatcher  is 
likely  at  times  to  make  mistakes,  but  this  is  one  of  the 
inherent  weaknesses  of  the  despatching  system  which  can- 
not be  eradicated  unless  it  is  by  using  a  block-signal  sys- 
tem in  addition  to  despatchcr's  orders. 

Assuming  that  the  orders  are  given  correctly  by  the 
despatcher,  the  next  opportunity  for  mistake  is  the  mis- 
understanding of  orders.  The  telephone,  as  a  means  of 
transmitting  orders,  has  been  condemned  as  a  makeshift 
by  some  steam  railroad  men  on  this  account.  On  the 
other  hand,  certain  steam  railroads  arc  making  an  increas- 
ing use  of  the  telephone  for  train  despatching  in  locations 
where  rapidity  in  the  transmission  of  orders  is  desirable 
and  the  number  of  trains  per  hour  is  large.  While  the 
telegraphic  train-order  system  as  practiced  on  steam  roads 
is  undoubtedly  the  most  perfect  and  least  liable  to  error  of 
anything  ever  devised  along  that  line,  we  hardly  feel  that 
the  telephone  should  be  condemned  because  it  has  in  some 
cases  been  used  in  a  slip-shod  manner  without  proper  safe- 
guards as  to  the  correct  transmission  of  orders.  We  do 
not  agree,  therefore,  with  a  recent  speaker  at  an  electric 
railway  convention,  "that  the  merit  of  the  (telephone  des- 
patching) system  is  summed  up  in  the  fact  that  a  train  can 
be  handled  in  ten  seconds."  Neither  do  wc  think  that  be- 
cause under  certain  circumstances  this  can  be  done  that 
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the  telephone-despatching  system  is  a  "dangerous  one," 
or  that  the  safety  of  any  system  is  directly  proportionate 
with  the  amount  of  delay  and  red  tape  there  is  in  the  trans- 
mission of  an  order  and  the  number  of  hands  that  it  passes 
through.  Seriously,  though,  there  is  room  for  much  im- 
provement in  the  way  train  orders  are  received  on  very 
many  intcmrhan  lines,  both  the  rules  regarding  the  re- 
ceipt of  orders  and  the  way  existing  rules  are  enforced. 
It  is  true  that  the  telephone  opens  the  door  to  carelessness 
in  the  transmission  and  receipt  of  orders,  as  the  telegraph 
does  not,  but  the  use  of  operators  at  every  switch  on  an 
electric  intemrban  road  is  out  of  the  question,  and  we  are 
of  the  opinion  that  with  proper  safeguards  the  telephone- 
despatching  system  can  be  made  as  safe  as  the  telegraph 
There  is  no  reason  why  the  wording  of  a  train  order  can- 
not be  as  well  understood  when  received  over  the  tele- 
phone by  the  trainmen  as  when  delivered  in  the  form  of  a 
telegram.  If  it  is  not,  there  is  certainly  something  wrong 
w  ith  the  rules  about  receipt  of  orders  or  the  way  they  are 
enforced.  The  writing  down  of  orders,  although  taking  a 
few  minutes  extra  time,  tends  to  a  clear  understanding  and 
also  tends  to  eliminate  the  sending  of  ambiguous  orders  by 
the  despatcher  as  well.  As  to  whether  the  writing  clown  of 
tek  phone  orders  as  received  by  motornien  or  conductors 
is  necessary  is  a  matter  upon  which  there  is  considerable 
difference  in  opinion.  A  number  of  steam  railroad  men 
now  operating  intemrban  lines  do  not  require  this;  others 
are  of  the  opinion  that  it  is  very  necessary.  A  written 
order  is  probably  the  safest,  although,  of  course,  it  re- 
quires a  little  more  time.  With  proper  order  blanks  this 
time  need  be  very  short,  however. 

The  despatching  system,  although  necessary  on  a  single- 
track  interurban  road  of  any  size,  and  a  tremendous  safe- 
guard on  any  road,  has  certain  inherent  weaknesses,  as 
just  pointed  out,  and  there  is  an  increasing  need  on  certain 
interurban  lines  for  block-signal  systems,  which  will  add 
to  the  security  of  single-track  roads  by  furnishing  an  addi- 
tional check  on  the  despatching  system.  There  are  also 
a  few  cases  when'  double-track  interurban  lines  have  need 
for  block-signal  systems  for  keeping  a  definite  s|>aee  in- 
terval between  trains  going  in  the  same  direction.  In  the 
consideration  of  block-signal  systems  for  single-track 
roads  it  lias  usually  been  assumed  that  several  successive 
cars  must  be  allowed  to  follow  each  other  into  a  block  as 
different  sections  of  the  same  train.  As  long  as  interurban 
roads  arc  Operated  under  present  conditions  such  practice 
will  probable  be  necessary,  but,  of  course,  the  door  is  left 
open  for  rear-end  collisions  as  long  as  there  is  not  a  definite 
block  or  space  interval  maintained  between  cars  going  in 
the  same  direction.  The  tendency  in  the  future  will  prob- 
ably be  toward  shortening  up  the  distance  between  turn- 
outs or  meeting  points,  so  that  cars  can  be  run  at  more 
frequent  intervals  without  necessitating  two  cars  in  a  block 
between  turn-outs  at  once.  Such  improvements  will  be 
inade  as  traffic  increases,  not  only  on  the  ground  of  safety, 
but  of  expediency,  because  it  .w  ill  permit  greater  traffic 
movement,  less  delay  of  trains  and  the  carrying  of  a 
greater  number  of  passengers.  Of  course,  it  is  possible 
that  in  the  future  signal  systems  will  he  forthcoming  by 
which  signals  will  be  located  several  points  between  turn- 
outs, ami  so  arranged  as  to  maintain  a  definite  space  in- 
terval between  different  sections  of  the  same  train  running 
in  the  same  direction  between  two  turn-outs.  Such  a  sys- 
tem would  give  all  the  security  of  any  block-signal  sys- 


tem without  the  expense  of  providing  turn-outs  at  fre- 
quent intervals. 

The  block-signal  systems  employed  so  far  on  electric 
roads  can  be  divided  into  two  general  classes,  automati- 
cally operated  and  manually  operated.  Although  the 
automatic  signals  are  admitted  to  be  by  all  means  the  most 
desirable,  if  reliable  ones  can  be  secured,  practice  so  far 
has  been  more  dependent  on  manually  operated  lamp  sig- 
nals. The  manually  operated  lamp  signals  as  frequently 
used  have  failed  to  offer  as  perfect  protection  to  a  car  as 
they  could  if  slightly  modified.  It  is  one  of  the  fundamen- 
tal principles  of  signal  apparatus  recognized  by  the  Ameri- 
can Railway  Association  that  all  failures  in  the  signal  ap- 
paratus shall  be  on  the  side  of  safety,  or,  in  other  words,  if 
the  signal  apparatus  fails,  it  shall  give  a  danger  rather 
than  a  clear  indication.  In  steam-railroad  practice  no 
small  part  of  the  ingenuity  of  signal  engineers  is  spent  in 
designing  apparatus  which  will  never  stick  in  a  clear  posi- 
tion, and  so  w  ill  never  indicate  safety  when  there  may  be 
danger.  The  simple  lamp  signals  so  frequently  used  by 
electric  roads  for  indicating  the  presence  of  a  car  in  a 
block,  and  operated  by  hand  switches  at  each  end  of  the 
block,  are  often  arranged  so  that  the  closing  of  a  lamp 
circuit  gives  a  danger  signal.  No  signal  apparatus  should 
be  dependent  upon  the  closing  of  any  circuit  whatever  for 
a  danger  indication.  It  may  be  permissible  to  allow  the 
closing  of  a  local  circuit  to  light  red  lamps  for  danger  in- 
dications, but  such  circuits  should  not  involve  the  use  of 
any  line  wire  likely  to  get  broken,  and,  furthermore,  it 
should  be  expressly  understood  when  such  a  signal  is  in- 
stalled that  the  absence  of  a  light  indicates  danger  just  as 
fully  as  if  the  red  light  were  burning.  With  the  manually 
operated  lamp-signal  system,  arranged  to  work  according 
to  these  principles,  the  only  chance  for  a  head-on  collision 
would  be  through  the  failure  of  the  trainmen  to  protect 
themselves  by  throwing  the  signal  to  danger  upon  enter- 
ing the  block,  or  direct  disobedience  of  the  signal.  There 
is  probably  an  increasing  tendency  toward  the  use  of  sema- 
phores, which  indicates  danger  or  safety  by  their  position, 
rather  than  to  depend  upon  lamps  alone.  From  an  oper- 
ating man's  standpoint  the  semaphore  is  desirable.  It  has 
been  frequently  maintained  that  incandescent  lamps  are 
very  likely  to  be  burned  out.  but  the  same  thing  might  be 
said  with  even  greater  emphasis  in  regard  to  magnets 
placed  in  block-signal  apparatus  on  an  electric  road,  and 
such  magnets  are  necessary  to  operate  a  semaphore. 

The  staff  system  has  been  frequently  mentioned  of  late 
and  discussed  in  our  columns.  The  original  simple  staff 
system  had  nothing  electrical  about  it,  and  consisted  sim- 
ply of  a  staff,  which  gave  the  right  of  way  between  passing 
points  to  the  train  which  has  possession  of  it.  A  late  modi- 
fication makes  use  of  a  staff  instrument  at  each  end  of 
the  block,  with  electrical  connections  between  the  instru- 
ments and  with  a  number  of  staffs  in  each  instrument.  This 
permits  the  movement  of  a  number  of  trains  either  way.  It 
allows  but  one  train  in  a  block  between  staff  instruments 
at  one  time,  which,  as  we  have  pointed  out  before,  is  really 
the  only  sure  preventive  of  rear-end  collisions,  but  which 
is  a  practice  which  many  interurban  roads  would  have  dif- 
ficulty in  adopting  without  increasing  the  present  number 
of  turnouts.  Nevertheless,  with  so  large  a  per  cent  of  the 
collisions,  rear-end  collisions,  this  increasing  of  the  num- 
ber of  turnouts  is  certainly  a  matter  worth  considering 
when  a  road  is  investing  money  in  improvements. 
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The  Concord  &  Manchester  Branch  of  the  Boston 
&  Maine  Railroad 


Electrical  transportation  has  shown  such  remarkable 
progress,  particularly  in  the  last  ten  years,  that  the  large 


flexible  street  railroad,  on  tiie  other  hand,  is  so  to 
extend  its  lines  as  to  be  able  to  carry  a  passenger  from  his 
own  doorway  to  practically  any  destination  he  may  select. 
The  combination  of  the  two  ideas  is  the  ideal  of  modern 
railway  practice,  and  its  most  convenient  and  economical 


TMRI  E-CAR  TRAIN 


steam  railroad*  h;ivc  been  lorced  tU  give  serious  consider- 
ation to  all  tnatlcrs  of  electrical  development.  It  was  at 
first  thought  that  the  steam  roads  would  bo  threatened  by 
a  new  and  dangerous  sort  of  competition*  Up  to  the  pres- 
ent, however,  this  has  proved  to  be 
only  for  local  traffic,  and  il  is  a 
question  with  the  leading  strain 
railroad   managers   whether  this 

loss  has  not  been  more  than  coun- 
terbalanced in  most  cases  by  the 
effect  of  the  electric  railways  as 
feeders  to  the  main  lines.  In  New 
England  the  steam  railroad  com- 
panies adopted  a  somewhat  differ- 
ent course  in  dealing  with  the  sub- 
ject of  electric  lines  in  their  terri- 
tory than  in  other  parts  of  the 
country.  The  New  York,  New 
Haven  &  Hartford  Railroad 
Company  purchased  control  of  the 
local  railway  systems  at  certain 
strategic  |M>ints  along  its  route,  as 
at  Mended  and  Stamford,  ami  has 
also  equipped  with  electricity 
some  of  its  branch  lines.  The 
Boston  &  Maine  Railroad  Com- 
pany has  also  entered  the  electric 
railway  field,  and  has  recently 
completed  the  construction  oi  an 
electric  branch  between  Concord 
and  Manchester.    This  railway  is 

also  notable  from  the  fact  that  it  is  -.aid  to  be  the  first  elec- 
tric road  of  the  typical  sort  to  be  built  and  Operated  by  a 
Steam  railroad  company  as  an  integral  part  of  its  general 
S)  ~tcm. 

The  primary  idea  of  the  steam  railroad  is  to  give  a 
jwsscnger  a  "lift"  for  a  longer  or  shorter  distance  upon  a 
definitely  established  line  of  travel ;  it  is  more  or  less  a  fixed 
proposition,  the  extension  of  which  causes  great  expendi- 
ture of  money  and  energy.    The  primary  idea  of  the  more 


working  out  must  necessitate  the  operation  harmoniously, 
or  else  conjointly  of  steam  railroads  and  street  railways  in 
some  such  way  as  that  undertaken  by  the  Boston  &  Maine. 
The  first  experiment  made  by  the  Boston  &  Maine  was 


STfcfiR  GRADE  AND  SHORT  RADIUS  CURVE  NEAR  ALLENTOWN 


the  building  and  operating  of  the  local  system  near  Ports- 
mouth, N.  H.,  which  was  supplemental  to  the  steam  road, 
but  was  operated  distinctly  as  an  independent  electric  rail- 
way company.  The  Concord  &  Manchester  branch,  how- 
ever, is  practically  a  part  of  the  company's  steam  railroad 
system,  and  all  the  safeguards  that  are  provided  for  the 
steam  road  have  been  utilized  in  this  electric  branch. 

One  of  the  obstacles  which  has  stood  in  the  way  of  the 
consolidation  of  steam  roads  and  electric  roads  or  the 
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operating  of  electric  roads  by  steam-railroad  managements    steam  railroads  and  existing  street  railways,  but  this  partic- 


has  been  the  charter  rights  of  the  railroads  and  the  re- 
strictive laws  of  most  States  in  regard  to  public  highways. 


ular  difficulty  has  been  overthrown  in  part  in  the  case  of  the 
Concord  Street  Railway,  operating  in  the  city  of  Concord 


In  New  Hampshire,  however,  in  1895,  an  act  was  passed    and  connecting  with  the  electric  branch,  by  having  the 
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providing  for  the  organization  of  street  railway  companies 
under  the  general  law,  which  thus  permits  existing  steam 
railroads  to  build  branches  and  extensions  in  the  shape  of 


END  ELEVATION  (Interior  Sir-*  R>  J...-.I 

KND  ELEVATION  OF  CAR 


same  officers,  the  stock  being  held  by  Boston  &  Maine 
officials  as  individuals.  It  is  the  expectation,  moreover, 
that  this  difficulty  will  be  removed  by  legislation  in  the 
near  future. 

The  route  of  the  Concord  &  Manchester  electric  branch 
follows  the  line  of  the  Mcrrimac  River  between  these  two 
cities  through  a  picturesque  valley  sprinkled  with  typical 


DERAILING  SWITCH  ON  STEAM  ROAD  AT  BOW  JUNCTION 


street  railways  using  electricity  as  their  motive  power. 
The  same  act  allowed  street  railways  to  exercise  the  right 
of  eminent  domain  in  establishing  private  rights  of  way, 
so  that  now  street  railway  companies  can  either  follow 
the  public  highway  or  their  own  private  rights  of  way  as 
appears  to  be  most  advantageous.  Legislation  is  not  yet 
sufficiently  complete  to  enable  an  absolute  union  between 


New  England  villages  and  homesteads.  The  distance  be- 
tween Concord  and  Manchester  by  the  line  of  the  road  is 
about  i6£  miles;  the  present  running  time  is  one  hour.  It 
has  often  been  assumed  that  a  roadbed  as  substantial  as 
that  used  by  steam  railroads  would  cost  more  than  an 
electric  road  can  afford  to  pay,  but  this  problem  has  been 
solved  by  the  application  of  steam  railroad  methods  to  the 
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street  railway  field.  Instead  of  the  usual  method  of  dig- 
ging out  the  highway,  putting  down  tics  and  rails  and 
throwing  in  the  dirt  again,  the  branch  line  is  ballasted  as 
carefully  as  if  it  was  intended  to  be  used  for  standard 
trains.    The  highway  was  dug  out  to  a  depth  of  2  ft.  or  3 


permanent  advantage.  To  a  considerable  extent  grades 
have  been  avoided.  In  some  places  "cuts"  and  "fills"  as 
heavy  as  those  on  the  average  steam  railroad  line  may  be 
found,  and  in  other  places  the  grade  of  the  whole  street 
was  changed  at  the  railroad's  expense  in  order  to  minimize 


MAP  OF  CONCORD  H  MANCHESTER  BRANCH 


ft.,  as  the  nature  of  the  grade  demanded,  and  the  wornout 
road  material  was  replaced  with  clean  gravel.  This  would 
have  been  altogether  too  cx|>cnsive  an  undertaking  if  the 
tttlttl  street  railway  methods  had  l>een  employed,  but 
Frank  A.  Merrill,  the  assistant  chief  engineer  of  the  com- 
|tany.  laid  the  roadbed  at  about  one-third  (Tie  usual  ex- 
pense by  the  employment  of  a  regular  construction  train. 


the  wear  and  tear.  The  town  authorities  co-operated  in 
some  instances  by  changing  the  street  lines  so  that  sharp 
curves  would  be  avoided,  and  in  one  case  the  road  was 
made  perfectly  straight  in  this  way  for  a  distance  of  some- 
thing over  a  mile.  On  such  curves  as  could  not  be  elimi- 
nated the  outer  rail  has  been  elevated  as  in  steam-railroad 
practice. 
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CROSS  SECTION  OF  CAR  HOUSE  AND  SUB- STATION  AT  CONCORD 


with  dump  cars,  workmen's  cars  and  steam  shovel  com- 
plete. As  some  of  the  grades  were  as  high  as  10  per  cent. 


In  a  private  right  of  way  near  Concord  the  electric 
branch  parallels  for  a  mile  or  more  the  Hooksetl  branch  of 
the  Boston  &  Maine,  and  this  direct  comparison  of  the  two 
roadbeds  shows  that  there  is  little  to  choose  between  them. 
At  the  Suncook  River  there  is  a  cut  and  fill,  each  of  con- 
siderable depth,  and  a  trestle  bridge  over  the  river,  and 
except  for  the  trolley  wire  the  construction  would  be  easily 
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METHOD  OF  PIT  CONSTRUCTION  IN  CAR  HOUSE 


a  geared  locomotive,  such  a*  i*  used  in  South  American 
mountain  work,  was  employed.  Permission,  of  course, 
was  secured  from  the  town  authorities  far  the  use  of  a  loco- 
motive in  the  streets,  and,  although  the  construction  train 
was  possibly  an  annoyance,  its  use  enabled  the  railroad  to 
do  the  svork  better  and  quicker,  and  to  the  townspeople's 


taken  for  that  of  a  first-class  steam  railroad.  Wherever 
streams  are  of  sufficient  size  standard  masonry  culvert 
work  has  been  put  in  and  150  tons  of  cast-iron  pipes  have 
been  used  for  the  smaller  culverts.  At  How  Station, 
named  from  the  sharp  curve  of  the  Merrimac  as  it  leaves 
Concord  and  plunges  over  Garvin's  Falls,  the  river  itself 
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is  crossed  on  the  existing  railroad 
bridge,  but  all  danger  of  accident  is 
avoided  by  an  intcrlocking-signal  sys- 
tem with  derailing  switches.  In  an- 
other instance  near  Concord  the  high- 
way bridge  has  been  paralleled  by  a 
new  bridge  used  exclusively  by  the 
street  railway,  which  not  only  gives 
greater  safety,  but  less  liability  to  de- 
lay, than  if  the  highway  bridge  were 
used. 

At  the  present  time  the  line  has 
16.27  miles  of  single  track  and  0.32  of 
a  mile  sidings.  The  maximum 
grade  is  10  per  cent  and  250  ft.  long. 
There  is  one  curve  with  a  radius  of 
100  ft.  Seventy-two  and  seventy-six- 
pound  rails  are  used,  ami  ties  7  ft.  long 
with  5-in.  face  and  5  ins.  thick.  Pro 
acted  double-0000  rail  bonds  are  em- 
ployed. The  highest  |«jint  on  the  line 
is  at  the  corner  of  Pembroke  Street 
and  Broadway,  446  ft.  above  sea  level. 
The  lowest  point  is  at  Hooksett,  it/H 
ft.  above  sea  level.  The  total  rise  of 
a  car  on  a  round  trip  from  Concord  to 
Manchester  and  return  is  171/)  ft.,  or 
nearly  one-third  of  a  mile.  About 
80.000  cu.  yds.  of  gravel  were  used  as 
ballasting,  and  80.000  cu.  vds.  of  earth 
and  more  than  6000  cu.  yds.  of  solid 
rock  were  excavated.  Gravel  ballast 
is  used  to  a  depth  of  from  18  ins.  to 
30  ins. 

Section  houses  are  being  con- 
structed along  the  line  of  the  road. and 
the  work  of  maintaining  the  roadbed 
is  kept  up  during  the  whole  year,  as 
upon  steam  railroads.  This  is  con- 
trary to  the  usual  practice  of  electric 
roads,  since  the  roadbed  is  frequently 
neglected  until  it  is  in  need  of  renewal 
over  almost  its  whole  length.  |5y  the 
practice  of  keeping  section  gangs  con- 
stantly at  work  it  is  expected  that  the 
roadbed  will  always  be  in  the  best  pos- 
sible condition,  and  greater  comfort 
will  be  secured  for  its  passengers.  The 
road  is  divided  into  three  sections, 
with  a  foreman  and  gang  to  each  sec- 
tion. 

The  trolley  wire  used  is  a  OOO 
grooved  copper  wire.  It  is  suspended 
in  flexible  brackets  by  means  of  An- 
derson I.S  straight-line  hangers  and 
General  Electric  mechanical  ears.  For 
curves  Johns'  milled  ears  are  used, 
while  the  pull-off*  arc  of  the  Anderson 
LS  type.  Especial  attention  has  been 
given  to  guying  the  poles  with  heavy 
iron-wire  stays  wherever  there  has 
been  danger  of  the  trolley  wire  being 
deflected  from  the  center  of  the  line, 
as,  for  instance,  on  hillsides  and 
curves.  On  heavy  curves  a  double  set 
of  poles  has  been  put  up.  All  the  elec- 
trical work  was  under  the  direction  of 
F.  D.  Hall,  chief  electrician  of  the 
Boston  &  Maine  Railroad. 
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The  road  takes  its  power  from  the  Manchester  Traction, 
Light  &  1'owcr  Company,  and  also  from  the  Concord 
Street  Railway.  The  former  company  has  an  available 
10,000  hp,  part  of  which  is  transmitted  to  the  sub-station 
at  Hooksett  at  a  pressure  of  io.ooo  volts,  thrcc-phasc 
alternating  current.  At  this  station  it  is  passed  through 
General  Electric  transformers  and  rotary  converters  and 
transformed  to  550-volt  direct  current.  Aluminum  feeder 
cables  equal  to  500,000  circ.  mils  eop|>er  cable  are  used 


Railroad,  and  were  built  in  the  shops  at  Concord.  They 
are  heavier  than  ordinary  street  railway  cars  of  the  same 
length,  arc  39  ft.  5  ins.  long,  and  are  8  ft.  8  ins.  wider. 
This  width  makes  it  possible  to  have  a  center  aisle  of  con- 
venient width  with  two  comfortable  seats  on  each  side. 
The  weight  of  each  car  is  40,000  lbs.  They  are  finished 
inside  in  mahogany,  and  arc  equipped  with  large  windows 
so  constructed  that  the  whole  sash  drops  into  a  pocket, 
leaving  the  sides  open  and  securing  all  the  advantages  of 


MASONRY  CULVERT,  JOINT  STEAM  AND  STREET  RAILWAY  BRIDGE,  ROCK  CUT  AND  LONG  GRADE,  SHOWING  WHISTLING 

POST  AT  SIDE  OF  TRACK 


for  direct-current  distribution.  The  Concord  Street  Rail- 
way power  plant  consists  of  four  General  Electric  dyna- 
mos belted  to  Rollins  engines,  and  has  a  total  capacity  of 
600  hp.  From  this  station  a  large  aluminum  feeder  equal 
to  500,000  circ.  mils,  copper  cable  is  strung  nearly  the  en- 
tire length  of  the  line,  and  is  also  tapped  onto  a  large  264- 
cell  storage  battery  at  the  Concord  sub-station,  for  equal- 
izing the  load. 

The  cars  used  on  this  branch  were  designed  by  J.  T. 
Chamberlayne,  master  car  builder  of  the  Boston  &  Maine 


an  open  car  without  its  disadvantages.  Each  car  has  an 
air  whistle,  and  whistling  posts,  such  as  are  used  to  cau- 
tion locomotive  engineers,  arc  found  at  every  street  cross- 
ing and  at  other  points  where  the  necessity  exists.  At 
such  points  two  long  and  two  short  blasts  are  given  just 
as  on  steam  railroads. 

The  cars,  which  are  eight  in  number,  are  mounted  on 
Laconia  B3  trucks  and  are  equipped  with  General  Elec- 
tric multiple-unit  control,  also  with  General  Electric  No.  67 
motors,  four  motors  to  each  car,  or  about  160  hp  alto- 
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gcther.  They  have  electric  magnet  circuit  breakers  and  during  the  %oltage  below  500  volts.  The  wheel  used  was 
Christcnsen  automatic  air  brakes.  Single-motor  cars  are  supplied  by  the  Laconia  Company,  and  has  a  33-in.  diame- 
gcnc  rally  used,  but  during  heavy  traffic  trains  are  run  with     ter,  3-in.  tread  and  J-in.  x  i-in.  flange. 


SOUTHERN   END  OF  BOW   RAILROAD   BRIDGE,  USED  BY  STEAM  AND  ELECTRIC  TRAINS,   SHOWING  SEMAPHORES  AND 

DERAILING  SWITCHES 


two  and  three  cars,  operated  by  one  mot  or  man.  with  a 
conductor  for  each  car.  The  trolley  wheel  is  form  ti. 
Union  standard ,  which  is  somewhat  larger  and  heavier 


ELECTRIC  ROAD  PARALLEL  TO  STEAM  TRACKS 

than  the  ordinary,  trolley  wheel,  ami  when  operated  as  in 
trains  llic  trolley  of  each  car  is  used  against  the  trolley 
wire.  It  has  been  found  by  experiment  that  a  train  of 
three  cars  can  start  on  a  4  per  cent  grade  at  the  terminus 
of  a  line  9  miles  hum  the  nearest  sub-station  without  rc- 


As  already  Stated,  the  Concord  &  Manchester  electric 
branch  is  run  entirely  on  steam-railroad  principles  with  the 
exception  that  motors  are  substituted  for  steam  engines. 

1 'rimed  time-tables  arc  used 
showing  the  leaving  time  at  the 
principal  stopping  points.  Motor- 
men  and  conductors  arc  obliged  to 
carry  watches  of  standard  makes 
and  have  them  regulated  by  the 
official  watch  inspector,  and  are 
compelled  by  heavy  penalties  to  live 
up  to  the  running  schedule.  At  the 
central  car  house  is  a  train  dc- 
spatcher  ami  at  every  siding  is  a 
telephone.  If  a  car  is  delayed  more 
than  two  minutes  at  the  siding  the 
rules  require  the  conductor  to  call 
up  the  despatcher  to  receive  in- 
structions. From  steam  railroad 
practice  also  the  joint  responsibil- 
ity of  motorman  and  conductor,  as 
in  the  case  of  locomotive  engineer 
and  train  conductor,  has  been 
adopted,  and  the  conductor  docs 
not  leave  the  telephone  post  until 
he  has  repeated  his  instructions  to 
the  motorman.  so  that  in  ease  of 
doubt  the  instructions  may  be  veri- 
fied by  the  latter. 

Extra  ears  are  run  as  sections  oi 
the  rej-ular  car  run.  Superintendent  H.  A.  Albin,  a  gradu- 
ate of  the  Massachuscets  Institute  of  Technology,  who  has 
had  charge  of  this  line  since  its  inception,  has  adopted  a  de- 
vice for  indicating  extra  cars,  which  consists  of  target  sig- 
nals by  day  and  lanterns  by  night,  both  carried  on  the  howl, 
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corresponding  to  the  colored  lights  and  colored  flags  carried 
on  the  pilot  of  locomotives  to  denote  following  sections.  A 
green  light  or  target  on  a  car  means  that  the  line  is  ctear 
to  the  next  crossing  point,  while  a  red  target  or  red  light 
shows  that  a  car  is  following,  and  the  motorman  cannot 
leave  the  siding  until  a  car  appears  with  a  green  target  or 
green  light.  The  absence  of  signals  denotes  danger.  If 
for  any  reason  a  car  be  delayed  beyond  a  reasonable  limit 
it  loses  its  regular  run  and  becomes  a  section  of  the  follow- 
ing car. 

This  branch  road  is  also  unique  as  a  street  railway  be- 
cause it  has  a  fully  equipped  passenger  agency  in  charge 
of  the  resident  assistant  general  passenger  agent  of  the 
Boston  &  Maine  Railroad  at  Concord,  F.  E.  Brown.  One 
of  Mr.  Brown's  innovations  is  the  use  of  coupons  corrc- 
sjxinding  to  railroad  tickets.    For  example,  four  fares  are 


The  superintendent  of  this  street  railway  system  reports 
to  the  general  superintendent  of  the  Boston  &  Maine  Rail- 
road Company,  just  as  the  superintendent- of  any  other 
division  does.  The  passenger  agent's  department  does  the 
same  class  of  work  that  is  done  for  a  steam  railroad,  and 
takes  the  same  care  of  its  patrons.  Altogether,  although 
the  Concord  experiment  is  young,  the  officers  of  the  Bos- 
ton &  Maine  arc  convinced  that  it  demonstrates  the  fact 
that  steam  railroads  and  street  railways  may  work  in  har- 
mony to  their  mutual  benefit  and  to  the  great  enhancement 

of  public  convenience  and  comfort. 

 **«  

Rehearing  Asked  for  Chicago  Union  Traction  Transfer 
Cases 
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TRANSFORMERS  AT  SUB-STATION  AT  HOOKSETT 


taken  up  during  the  progress  of  the  car  over  the  line.  In- 
stead of  taking  up  these  four  times,  necessitating  four 
times  of  making  change  with  the  passenger,  the  whole 
amount  is  collected  and  a  coupon  for  each  interval  to  be 
traversed  is  given.  The  conductor,  after  selling  the  ticket, 
has  only  to  collect  a  cou]wm  at  each  of  the  four  stages  of 
the  journey,  and  it  is  therefore  possible  to  keep  a  complete 
check  upon  the  business  and  furnish  the  road  with  ail  the 
statistics  required,  besides  avoiding  disagreements  as  to 
whether  or  not  a  passenger  has  paid.  The  fares  are  regis- 
tered on  a  New  Haven  double  register. 

An  effort  has  been  made  to  inspire  among  the  em- 
ployees the  same  spirit  of  loyalty  that  is  so  often  found 
among  men  on  the  steam  railroad.  Fains  are  taken  in 
selecting  good  men  and  every  inducement  is  given  for 
faithful  and  permanent  service.  The  Brown  system  of 
discipline  is  used,  by  which  a  record  is  kept  of  every  man. 
Infractions  of  rules  are  recorded  by  a  svstem  of  graded 
marks,  and  when  a  man  falls  below  a  certain  percentage 
he  simply  loses  his  place,  but  meanwhile  he  has  the  right 
to  see  his  own  record  at  any  time,  and  may  claim  a  hearing 
on  any  marking.  The  record  is  taken  into  consideration 
at  the  time  of  the  annual  examination,  which  includes 
tests  for  color  blindness  anil  physical  condition,  as  in  the 
case  of  steam  railroads.  Motormen  and  conductors  re- 
ceive $2  per  day  as  wages. 


The  Chicago  Union  Traction  Company  ami  the  Chicago 
Consolidated  Traction  Company 
have  asked  for  a  rehearing  of  their 
transfer  case  before  the  Supreme 
Court  of  Illinois.  This  is  the  case 
which  has  attracted  so  much  at- 
tention recently,  the  decision  of  the 
court  making  obligatory  the  giving 
of  universal  transfers.  The  compa- 
nies maintain  that  they  are  entitled 
to  a  rehearing,  because  a  number  of 
the  points  that  were  made  by  the 
court  were  not  mentioned  in  any 
brief  or  oral  argument,  and  were  of 
vital  significance  to  the  companies, 
It  is  also  averred  that  the  court  has 
expressed  Opinions  in  vital  matters 
which  were  not  issues  in  the  case- 
before  it.  Some  of  the  points  on 
which  the  companies  relied  with 
much  confidence,  it  is  claimed, were 

overlooked  entirely  by  the  court, 
and  that  part  of  the  argument 
seems  to  have  escaped  perusal:  and. 
further,  that  the  court  has  a  clearly 
erroneous  conception  of  the  power 
of  the  city  of  Chicago  to  pass  the 
ordinance  which  was  the  basis  of 
the  suits.  The  court  held  that  this  power  is  found  in  a 
clause  of  the  cities'  and  villages'  act,  which,  after  con- 
ferring upon  a  city  the  power  to  tax,  regulate  and  fix  the 
compensation  of  hacktnen,  grants  the  same  power  over 
"all  other"  individuals  or  companies  pursuing  like  occu- 
pations, The  Supreme  Court  has  proceeded  Upon  the 
theory  that  all  doubts  as  to  whether  street-car  companies 
are  included  in  the  expression  "all  others."  are  to  be  re- 
solved in  favor  of  the  city.  The  attorneys  for  the  compa- 
nies maintained  that  all  authorities  show  conclusively  that 
any  reasonable  doubt  is  to  be  resolved  against  the  exist- 
ence of  any  municipal  power  that  may  be  the  subject  of 
discussion. 


Railway  agents  of  Salt  Lake,  who  held  a  meeting  in 
that  city  recently  to  consider  the  question  of  competition 
between  electric  railways  and  steam  railroads,  concluded 
that  com]>ctition  is  not  the  same  in  all  localities.  Accord- 
ing to  the  findings,  in  some  localities  the  competition  has 
been  beneficial  by  building  up  suburban  traffic  to  a  point 
never  reached  before.  Much  of  this  patronage,  it  seems, 
is  obtained  hy  steam  roads,  while  in  other  instances  rail- 
roads affected  by  electric  traffic  have  closed  way  stations, 
making  it  possible  to  give  better  express  service  for  long 
distances  than  was  possible  before  the  electric  competition. 
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The  Electric  Railway  in  Sydney 


The  city  of  Sydney,  in  New  South  Wales,  boasts  of 
having  the  largest  and  most  complete  electric  railway  sys- 
tem in  Australia.    The  enterprise  is  owned  and  controlled 


steam  line  between  Randwick  and  Waverly,  which  could 
not  be  made  to  yield  a  profit  until  it  had  been  converted 
into  an  electric  road.  This  experiment  was,  however, 
soon  discontinued,  and  the  electrical  apparatus  removed  to 
North  Svdnev  and  erected  at  the  terminus  of  the  cable 


CIRCULAR  QUAY  AT  SYDNEY,  SHOWING  TROLLEY  LINE 


by  the  government,  three  com  miss  inner  s  appointed  by  the 
Premier  for  a  term  of  seven  \ears  being  in  direct  charge 
of  this  depart  incut  <>i  public  service,  The  work  of  organi- 
zation and  construction  has  occupied  five  years,  and  the 
plans  of  the  government  provide  ior  still  further  extension 
and  Improvement  in  the  service. 

A  description  of  the  initial  plant  for  this  lysiem  was 
printed  in  the  Stkekt  Rai&WAV  Joiknal  in  October, 


CENTER  POLE  CONSTRUCTION  ON  GEORGE  STREET,  SYDNEY.  BEFORE  CHURCH 
OF  ENGLAND  CATHEDRAL  AND  TOWN  HALL 


1H97,  but  since  that  time  important  changes  and  modifica- 
tions of  the  original  plans  have  been  made,  and  the  pres- 
ent equipment  is,  of  course,  along  entirely  different  lines 
from  those  first  contemplated.  The  first  electric  line  in 
Sydney  was  installed  about  1890,  and  comprised  a  short 


system  for  an  extension  to  Middle  Harbor.  The  next 
development  was  the  extension  of  the  Ocean  Street  cable 
line  as  far  as  Rose  Bay,  the  new  part  being  operated  by 
electricity. 

This  line  skirts  the  shores  of  Sydney  Harbor,  and  has 
many  steep  grades  and  sharp  curves.  A  view  of  the  cir- 
cular quay,  showing  the  trolley  lines  in  operation  at  the 
present  time,  is  presented  on  this  page. 

From  these  modest  beginnings  developed 
the  present  city  and  suburban  system  for 
Sydney,  which  includes  145  miles  of  track 
and  527  ears.  In  the  center  of  the  city  along 
George  and  Harris  Streets,  center-pole  con- 
struction with  double-bracket  arms  and 
cast-iron  ornamental  bases  set  in  concrete  is 
used.  A  view  of  the  line  |wssing  the  Church 
of  England  Cathedral  and  the  public  build- 
inj»>  shows  this  form  of  construction.  In 
all  other  parts  of  the  city  span-wire  con- 
struction, using  both  wood  and  Manncs- 
mann  steel  poles,  has  been  adopted. 
Grooved  girder  rails  weighing  about  85  lbs 
per  yard  are  laid  on  concrete  foundation 
with  a  wood  block  roadbed.  Both  Brown 
plastic  and  Washburn  &  Moen  solid  crown 
lmnds  are  used,  and  copper  cables  are  laid 
between  these  tracks  and  are  bonded  to 
alternate  rails.  These  cables  are  laid 
against  the  inner  rails  of  their  respective 
tracks,  and  the  two  I  racks  are  cross-con- 
nected every  60  yards. 

Two  types  of  car  have  been  adopted,  both  of  which  are 
illustrated  herewith.  One  of  them  was  built  by  the  Prill 
Company,  while  the  other  was  furnished  bv  the  Clyde 
Engineering  Company,  of  Granville.  Australia.  Both 
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Pcckham  and  Brill  trucks  are  employed.  Christensen  air 
brakes  have  also  been  adopted. 

A  great  deal  of  attention  has  been  given  the  problem 
Of  collecting  fares  and  arranging  rates  that  would  prove 
satisfactory  to  the  community  served  and  sufficient  to  sup- 
port the  system.  The  plan  adopted  is  similar  to  that  com- 
monly used  in  European  cities,  and  consists  in  dividing 
the  city  into  sections.  A  fare  of  a  penny 
(2  cents)  is  collected  for  each  section  trav- 
eled over.  Different  colored  tickets  are 
issued  by  the  conductor  for  the  several 
sections,  and  it  is  optional  with  the  pas- 
senger whether  be  will  pay  for  one  section 
at  a  time  or  for  the  entire  distance  he 
wishes  to  go  at  once  Each  ticket  is  num- 
bered, and  inspectors  are  likely  to  enter 
a  car  and  examine  each  passenger's  ticket 
at  any  time,  thus  reducing  the  chance  of 
dishonesty  to  a  minimum. 

PoWCf  for  the  operation  of  this  system 
is  furnished  b\  the  I'ltimo  power  house, 
which  has  lately  been  enlarged  ami  ex- 
tended, the  original  installation  having 
been  made  in  1898.    The  obi  electrical 
equipment    consisted    of    direct -current 
Kenerators.  but  when  the  new  lines  were 
built  and  the  steam  roads  converted  to 
electricity  it  was  decided  to  build  an  ad- 
dition to  the  old  station  and  install  a  three- 
phase   25-cycle   6600-volt    system,  with 
rotary    sub-staiions.    The   original    plant    occupied  a 
building  close  to  the  tracks  of  the  government  rail- 
ways and  only  a  short  distance  from  the  shores  of 
Darling  Harbor,  from  which  a  supply  of  water  for  con- 
densing purposes  was  obtained.    It  is  a  brick  and  steel 
structure,  arranged  with  the  offices  in  front  and  the 
engine  and  boiler  rooms  behind  the  offices.  Fourteen 
multi-tubular  JOO-hp  hand-fired  boilers,  16  ft.  lonj;  and  7 


for  an  additional  equipment  of  three  1500-kw  generators 
with  the  necessary  engines,  boilers  and  auxiliary  apparatus, 
in  the  extension  to  the  Ultimo  power  house.  The  principal 
features  of  the  completed  plant  are  illustrated  in  the  ac- 
companying views  and  diagrams.  The  introduction  of 
alternating-current  generators,  of  course,  necessitated  the 
designing  of  a  new  system  of  distribution.    Five  sub-sta- 


COMBINATION  CAR  MAPE  IN  AUSTRALIA 

ft.  in  diameter,  with  seventy-two  tubes  4  ins.  in  diameter, 
furnished  steam  for  four  engine-dynamos.  The  machines 
were  General  Electric  direct-current,  compound-wound 
railway  generators  directly  connected  to  cross-compound 
horizontal  engines  built  by  the  E.  P.  Allis  Company,  of 
Milwaukee.  The  engine  cylinders  were  26  ins.  and  48  ins. 
in  diameter  for  high  and  low  pressure,  with  a  48  in.  stroke, 
and  their  speed  100  r.  p.  m.   Provision  has  now  been  made 


AMERICAN  CARS  ON  SYDNEY  TRAMWAY 

lions  have  been  built;  one  each  at  Newtown,  Kandwick, 
Wavcrly,  Hunter  Street  and  North  Sydney.  In  each  of 
these  sub-stations,  with  the  exception  of  that  at  Kandwick, 
there  have  been  installed  two  450-kw  rotary  converters, 
six  175-kw  air-blast  transformers,  and  two  500  amp -hour 
storage  batteries,  each  provided  with  a  50-kw  booster  set 
for  charging  purposes.  Randwick  sub-station  contains 
only  one  rotary  converter  and  one  storage  battery. 

The  new  building,  known  as  the  Ultimo 
power  house  extension,  was  designed  by 
J.  (i.  While  &  Co.  The  boiler  room  is 
176  ft.  long  by  84  ft.  wide,  and  occupies 
two  floors.  Two  steel  coal  bunkers, 
capable  of  holding  2500  ions  of  coal,  oc- 
cupy the  spMC  directly  under  the  roof. 
Two  chimneys  have  been  built,  each  224 
ft.  high,  and  are  covered  with  cast-iron 
caps  each  w  eighing  6  tons.and  made  up  of 
twenty  segments.  A  brick  party  wall 
separates  the  engine  room,  which  is  96  ft. 
wide,  from  the  boiler  room.  Foundations 
have  been  built  for  six  units,  which  will 
permit  doubling  the  capacity  of  the  pres- 
ent alternating-current  plant. 

The  sub-station  buildings  are  brick 
structures  with  brownstonc  trimmings 
and  red  liled  roofs.  They  arc  divided 
longitudinally  into  two  parts —  one  for  the 
rotary  converters  and  the  other  for  the 
storage  batteries,  a  double  interlocking 
door  preventing  the  fumes  from  the  latter 
room  penetrating  the  former. 

The  battery  room  is  50  ft.  long  by  40  ft.  wide,  two 
stories  high.  The  floor  up  stairs  is  covered  with  sheet 
lead,  with  the  scams  burnt  together,  while  the  first  floor  is 
of  cement. 

The  rotaries  occupy  a  room  in  each  station  50  ft.  long  by 
30  ft.  wide,  one  story  high,  with  a  monitor  at  the  top.  The 
floor  is  of  cement,  and  is  tiled  around  each  rotarv  for  a 
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distance  of  about  2  ft.,  thus  giving  a  very  finished  appear- 
ance to  the  machinery. 

TOWER  BOUM  EQUIPMENT 

Thirty-two  boilers,  made  by  the  P.abcock  &  Wilcox 


ULTIMO  POWER  HOUSE  EXTENSION  BEFORE  BOILER  ROOM 
WAS  ENCLOSED 

Company,  are  set  in  batteries  oi  two  each,  eight  batteries 
on  the  lower  floor  and  eight  on  the  upper  floor.  Each 


the  reception  of  Rabcock  &  Wilcox  patent  chain-grate 
stokers.  Coal  is  fed  from  the  overhead  coal  bunkers  by 
means  of  iron  chutes  and  feeds  over  the  whole  width  of 
the  grate,  the  thickness  of  the  coal  layer  being  regulated 
by  means  of  the  vertically  sliding  arrangement  of  fire 
doors.  The  stokers  arc  operated  by  means  of  shafting  and 
eccentrics.  The  John  A.  .Mead  system  of  noisless  coal  and 
ash  conveyors  is  in  use.  The  apparatus  is  operated  by  an 
electric  motor,  and  includes  a  crusher  operated  by  a  sec- 
ond motor,  and  twenty  center-dumping  ash  cars. 

Three  Worthington  fecd-water  pumps  arc  provided, 
each  having  two  high-pressure  .steam  cylinders  9  ins.  in 
diameter,  and  two  low-pressure  steam  cylinders  14  ins.  in 
diameter:  four  single-acting  outside-packed  plungers  7 J 
ins.  in  diameter,  all  of  10-in.  stroke.  Each  pump  is  guar- 
anteed to  deliver  240  gals,  per  minute  when  running  at  a 
piston  speed  of  52  ft.  per  minute  cm  each  side.  The  two 
feed-water  heaters  are  each  provided  with  1500  sq.  ft.  of 
heating  surface,  and  are  arranged  so  that  the  exhaust  steam 
from  the  boiler  feed,  circulating  and  air  pumps  will  be  car- 
ried through  the  heaters. 

The  steam  piping  was  furnished  by  the  Rest  Manufact- 
uring Company,  of  Pittsburgh,  and  extra  heavy  piping  and 
fittings  were  used.  Ample  provision  was  made  for  expan- 
sion by  using  wrought-iron  bends. 

The  three  main  engines  were  built  by  the  Allis-Chal- 
mers  Company.  They  arc  vertical,  rrnss-com|>ound  con- 
densing machines  of  the  Reynolds-Corliss  type,  with  high- 
pressure  cylinders  32  ins.  in  diameter,  and  low-pressure 
cylinders  64  ins.  in  diameter,  6o-in.  stroke,  and  operating 


CMO<S  SECTION  THROUGH  ENGINE  AND  BOILER  ROOM  Or  ULTIMO  EXTENSION  POWER  HOUSE 

Iwilcr  is  rated  at  4,0  hp,  has  2852  sq.  ft.  heating  surface,  ;it  75  r.  p.  m.  with  150  lbs.  steam  pressure.  The  steam 
Mid  was  built  tn  operate  under  t  steam  pressure  of  i<>o  lbs.  from  the  boilers  is  led  directly  into  a  Reynolds  separator 
per  s<|tiaro  inch,    The  front  of  each  boiler  is  arranged  fur     placed  in  the  basement,  flowing  from  there  into  thr  high- 
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pressure  cylinder,  and  thence  through  a  receiver  and  re- 
hcater  into  the  low-pressure  cylinder.  A  small  motor  oper- 
ated by  the  switchboard  attendant  is  provided  for  controll- 
ing the  speed  of  the  engine  within  2  per  cent. 

Two  150-hp  horizontal  tandem  compound  engines  made 
by  the  Harrisburg  Foundry  and  Machine  Works,  opcr- 


OLD  ENGINE  ROOM  AT  ULTIMO  POWER  HOUSE 


ating  at  270  r.  p.  in.,  and  each  direct -c<  >tinected  lo  a  six- 
pule  100-kw  125-voli  compound- wound  generator,  are  lo- 
cated between  the  main  engines  and  the  high-tension 
switchboard  gallery.  These  engines  are  equipped  with  an 
automatic  self-lubricating  device  whereby  the  In-arings  on 
the  engine  frame,  crank-pin,  cross-head  pin  ami  guides  will 
be  lubricated  from  a  reservoir  of  pure  oil.  which  constantly 
seeks  its  level,  in  the  engine  base  beneath  the  crnnk-pin. 
The  crank  delivers  the  oil  from  this  reservoir  in  a  continu- 
ous supply  to  the  crank-pin.  from  which  it  is  thrown  off  by 
centrifugal  force  into  a  pocket  provided  in  the  inside  of  the 
nil  hood,  and  from  this  pocket  flows  through  tubes  lo  the 
crank-shaft  bearing,  and  thence  back  lo  the  reservoir. 


VIEW  OF  LOWER  BOILER  ROOM 


Kach  main  engine  is  provide]  with  a  Worthington  sur- 
face condenser  which,  together  with  its  air  pump,  is  lo- 
cated in  the  engine  basement  close  to  its  respective  engine 
foundation.  Each  condenser  has  a  total  of  3000  sq.  ft. 
of  cooling  surface.  Adjacent  to  the  condenser  is  located 
a  Worthington  vertical  compound  beam  air-pump  having 
its  steam  cylinders  of  9-in.  and  16-in.  diameter,  and  its  air 
buckets  of  20-in.  diameter,  with  a  common  stroke  of  12  ins. 
The  circulating  pumps  in  the  boiler  room  are  of  the  Worth- 


ington horizontal  compound  outside-packed  plunger  type. 
The  water  used  for  condensing  purposes  is  pumped  from 
Darling  Harbor,  and  the  piping  is  so  arranged  that  any 
circulating  pump  can  supply  any  condenser  with  cooling 
water.  The  two  condensers  for  the  exciter  engines  arc 
similar  to  those  for  the  main  engines,  except  that  they  arc 
smaller  and  are  provided  with  combined  air  and  circu- 
lating pumps  attached  to  the  same  steam  Cylinder,  A 
gravity  oiling  system  is  provided  for  the  main  engines. 

A  Genera]  Electric  1500-kw  6600- volt  three-phase 
generator,  running  at  75  r.  p.  m„  is  directly  connected  to 
each  of  the  main  engines.    The  armatures  are  stationary, 


ONE  OF  THE  NEW  GENERATING  SETS  IN  THE  ULTIMO  EXTEN- 
SION POWER  HOUSE 


while  the  field  poles  arc  attached  directly  to  the  periphery 
of  the  engine  fly-wheel.  The  fly-wheel  huh  and  spider  is 
a  casting  in  two  parts,  and  the  hub  is  Fastened  to  the  shaft 
by  means  of  six  long  bolts  through  the  hub  and  lightened 
in  place  while  hot.  The  rim  is  made  up  of  eight  cast- 
stccl  segments,  four  of  which  arc  equal  to  the  circum- 
ference of  the  wheel,  the  other  four  being  placed  beside 
the  first  four,  but  arranged  lo  break  joints.  Forty  field 
poles,  which  at  seventy-five  revolutions  will  give  a  fre- 
quency of  25  cycles,  are  bolted  to  the  outer  face  of  the 
engine  fly-wheel  rim,  the  bolts  passing  right  through  the 
rim  of  the  wheel.  Exciting  current  is  led  by  means  of  two 
cables  fastened  to  one  of  the  Spider  arms,  from  the  collector 
rinj;  on  the  shaft  to  the  field  winding.  The  stationary 
armature  is  divided  into  four  parts  for  convenience  of  ship- 
ping, and  are  bolted  together  when  assembled,  giving  an 
internal  diameter  of  280  ins.  The  coils  arc  rectangular, 
wound  on  forms  and  placed  in  the  slots  when  the  armature 
is  assembled. 

A  raised  gallery  across  the  dynamo  room,  between  the 
old  and  the  new  portions  of  the  station,  provides  an  excel- 
lent location  for  the  switchboard.  There  is  space  on  this 
board  for  controlling  three  exciters,  two  of  which  arc  now 
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installed,  six  three-phase  generators.,  three  of  which  are  at 
present  installer!,  and  five  sub-station  feeders,  all  of  which 
are  now  installed.  These  feeder  panels  were  placed  at 
the  end  of  the  board  so  that  extensions  could  be  pro- 
vided for  without  disturbing  the  rest  of  the  switchboard. 
There  is  also  an  exciter  summation  and  a  generator  sum- 
mation panel,  The  instruments  and  low-voltage  con- 
trolling apparatus  are  mounted  on  blue  Vermont  marble 
panels,  while  the  high-tension  parts,  consisting  01  switches, 
bus-bars  and  transformers,  are  placed  some  distance  be- 
hind the  operating  hoard.  Each  generator  and  feeder  is 
controlled  by  three  oil  switches  connected  lo  a  common 
shaft,  which  is  operated  by  a  lever  from  the  front  <>i  the 
operating  board  by  means  of  rods  and  bell  cranks.  Each 
oil  switch  is  placed  in  a  separate  brick  compartment.  Arcs 
which  may  be  accidentally  formed  in  one  compartment. 


HIGH  TENSION  AND  EXCITER  BOARD  AT  ULTIMO  POWER  HOUSE 


LAYING  HIGH  TENSION  CABLES  IN  SYDNEY 


WAVERLY  SLB-STATION 

cannot  Ik  communicated  to  the  others. 
Generator  switches  are  provided  with  re- 
verse-current relays  which  light  up  a  red 
lamp  on  the  front  of  the  board  should  any 
reversal  of  current  take  place,  but  do  not 
trip  the  switch,  as  this  is  not  thought  ad- 
visable. Feeder  switches  are  provided 
with  overload  relays,  which,  in  addition  to 
tripping  the  sw  itch,  should  the  current  rise 
above  a  predetermined  amount,  also  light 
up  a  red  lamp  in  the  front  of  the  board, 
thus  drawing  the  attendant's  attention  to 
this  switch.  Each  generator  panel  is  pro- 
vided with  a  recording  and  an  indicating 
w  attmeter,  a  main  ammeter  and  voltmeter, 
and  a  field  ammeter.  Each  feeder  panel  is 
provided  with  a  recording  wattmeter  and 
three  ammeters,  one  for  each  phase.  The 
generator  summation  panel  is  provided 
with  one  recording  wattmeter,  three  am- 
meters and  three  voltmeters,  thus  showing 
the  grounding  or  unbalancing  of  any 
phase.  Two  indicating  wattmeters  deter- 
mine the  instantaneous  power  factor. 
Ammeters,  voltmeters  and  indicating 
wattmeters  are  of  the  horizontal,  edgewise  type  with 
black  enamel  finish,  while  the  recording  wattmeters 
arc  of  the  round  pattern,  balanced  induction  type.  Ex- 
citers are  provided  with  astatic  ammeters  and  vohmcters. 
while  the  exciter  summation  panel  is  provided  with  a 
Thomson  recording  wattmeter,  lioth  the  exciter  and 
generator  field  rheostats  are  placed  in  the  basement  and 
controlled  by  means  of  a  long  shaft  with  gearing. 

A  duplicate  set  of  three  conductor  cables  connects  the 
sub-stations  with  the  switchboard  at  the  Ultimo  power 
house.  'l"he  cables  are  placed  in  two  troughs  and  sur- 
rounded by  an  insulating  material.  One  of  the  troughs 
in  which  the  high-tension  and  6oo-volt  feeder  cables  are 
laid  is  about  8  ins.  deep  by  ■  1 1  ins.  wide,  while  that  in- 
tended for  the  return  cables  is  5  ins.  deep  by  6  ins.  wide. 
The  cables  are  laid  in  trenches  3  ft.  below  the  street  sur- 
face, and  arc  supported  by  bridges  of  wood  and  surrounded 
by  a  com|Muind  composed  of  Stockholm  tar,  resin  and  sattd. 
the  trough  being  then  covered  with  an  iron  bark  plank 
held  in  place  by  three  layers  of  common  brick.  Each 
I  base  of  the  three  conductor  cable  is  comprised  of  nine- 
teen No.  16  H.  \V.  (i.  wires  (equivalent  to  about  Xo,  4-0 
U.  &  S.)  stranded  together  and  insulated  with  7-32-in. 
paper,  the  entire  three  conductor  cable  being  covered  first 
with  6-32-in.  paper,  then  with  lead,  and  outside  of  all  with 
impregnated  jute.  The  section  of  the  cable  running  to  the 
North  Sydney  sub-stations  is  submerged  under  the  waters 
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ol  the  harbor,  and  this  cable  is  armored  in  addition  to  the 
ordinary  covering  with  two  layers  of  Xo.  1 1  S.  W.  G.  steel 
wire,  and  outside  of  this  with  a  covering  of  impregnated 
jute.  Wirt  alternating-current  short-gap  lightning  ar- 
resters are  provided,  both  at  the  L'ltiruo  and  sub-station 
ends  of  each  duplicate  feeder,  for  taking  care  of  any  electric 
surgings  which  may  be  set  up  in  tlte  feeders  due  to  sudden 
heavy  changes  of  load  or  short  circuits. 

SI  B  STATION  ATTARATIS 

The  sub-stations  are  laid  out  on  a  general  plan  and  the 
equipment  is  similar  in  all  of  them.    They  are  provided 


ROTARY  CONVERTER  ROOM  IN  WAVhRI.Y  St  H- STATION 


with  two  six-poU-  450-kw  rotary  converter*  running  at  500 
r.  p.  It).  They  are  provided  with  four-pole  40-hp  induc- 
tion starting  motors.  The  (moo-volt  currents,  upon  enter- 
ing tlte  sub-station,  pans  the  high-tension  switchboard, 
and  are  conducted  to  two  sets  of  three  t*;-kw  delta-con- 
nected air-blast  transformers,  where  the  voltage  is  trans- 
formed from  6b00  to  3-5  for  use  in  the  rotary  converters. 


BATTERY  ROOM.  WAVERLY  SUB  STATION 


These  transformers  are  cooled  by  a  blower  set  consisting 
of  a  l-hp  induction  motor  direct  connected  to  a  stccl-prcs- 
sure  blower.  The  high-tension  switchboard  consists  of 
two  blue  Vermont  marble  panels,  on  each  of  which  are 
mounted  a  horizontal  edgewise  voltmeter  graduated  to 
read  to  8000  volts,  and  the  switch  handles.  The  switches 
arc  of  the  oil  type,  and  are  placed  in  brick  compartments, 
located  some  distance  behind  the  marble  panels.  These 
switches  are  arranged  to  trip  on  an  overload  by  means  of 
relays,  a  red  lamp  placed  in  the  front  of  the  marble  panel 
indicating  when  the  switch  is  open.    The  600-volt  switch- 


board is  of  the  ordinary  railway  type,  built  of  blue  Vermont 
marble,  and  provided  with  astatic  instruments,  circuit 
breakers,  etc.  In  each  battery  room  is  located  a  storage 
battery  consisting  of  280  cells.  Each  cell  contains  ten 
negative  and  nine  positive  plates,  and  is  made  of  wood 
lined  on  the  inside  with  sheet  lead.  The  cells  arc  mounted 
on  a  wooden  platform  built  up  of  three  11-inch  hardwood 
timbers  placed  on  edge  and  floored  over.  This  platform 
is  insulated  from  (he  floor  by  glass  blocks,  and  each  cell  is 
insulated  from  the  wooden  platform  by  porcelain  in- 
sulators, four  under  each  cell.  The  guaranteed  capacity 
oi  each  battery  is  500  amp. -hours.  The  charge  and  dis- 
charge of  the  battery  is  regulated  by  means  of  a  differen- 
tially wound  50-kw  booster  directly  connected  to  a  1  no-hp 
multipolar  motor  running  at  yoo  r.  p.  m. 

Meeting;  of  the  New  England  Street  Railway  Club 


'I  he  New  England  Street  Railway  Club  held  a  largely-attended 
meeting  in  Wesley  an  Hall,  j6  Rromficld  Street,  Boston,  on 
Tuesday  evening,  Nov.  25.  President  Farrington  was  in  the 
(hair,  and  introduced,  as  the  principal  speaker  of  the  evening. 
John  P.  Conway,  of  the  Old  Colony  Street  Railway  Company,  of 
(Juinry,  Mass.,  the  subject  being  "Snow  Equipment  and  Or- 
ganiralion  for  Properly  Handling  Snowstorms — Rotary  vs.  Shear 
Plows  "    This  paper  ha?  already  bee*  published. 

In  the  discussion  which  followed  the  reading  of  the  paper,  Mf, 
Rood,  of  the  Worcester  Consolidated  Street  Railway  Company, 
stated  that  his  company  had  used  a  rotary  MOW  plow  with  great 
success  in  the  outlying  districts  between  Worcester  and  Clinton. 
Drifts  from  6  ft.  to  10  ft.  high  were  cleaned  out  with  little  trouble, 
and  lines  Wtt*  kept  open  without  difficulty.  Mr.  Skane,  of  Urock- 
ton,  said  that  bit  company  hail  obtained  satisfactory  results  with 
both  rotar\  and  shear  plows.  With  the  former  they  used  two 
IV.  P.-50  motors  to  drive  the  fans  on  the  rotary,  and  Westing- 
house  jy  bp  mot nis  to  drive  the  plow  itself,  ife  had  found  no 
trouble  with  loose  paving  stones.  Mr.  Goss.  of  the  Milford  & 
L'xbridgc,  said  that  his  road  uses  an  eight-wheeled  rotary  with 
two  small  fans  on  eaeh  end,  am)  that  winter  before  last  it  bandied 
"Iritis  which  shear  plows  could  not  touch.  It  was  then  stated  that 
a  nose  plow  only  crushes  and  presses  heavy  drifts  of  snow  into 
a  more  eompaet  nia>s.  whereas  the  rotary  plow  throws  slices  of 
-.now  off  to  one  side  and  gradually  eats  its  way  through. 

W.  E.  Wilder,  of  Worcester,  then  presented  a  paper  on  the 
equipment  side  of  the  work  oi  snow  fighting.  He  said  that  it  was 
hardly  correct  to  speak  of  "rotary  vs  shear  plows,"  as  there  is 
really  no  comparison  between  the  two.  The  shear  plow  is 
adapted  10  handling  the  lighter  snow  and  the  rotary  the  heavy 
drifts.  It  is  surprising  how  little  regard  has  been  paid  to  the 
steam  road  experience  of  the  last  sixty  years,  which  has  cost  so 
much  in  lives,  money  and  time.  Suburban  and  intcrurban 
practice  should  follow  the  steam  road  as  far  as  possible  if  the 
Nuci  are  to  be  kept  open  satisfactorily.  No  obstruction  should  be 
allowed  above  the  head  of  the  rail  for  a  distance  of  at  least  30  ins. 
on  each  side.  If  there  is  not  power  enough  in  the  power  house  to 
properly  run  the  plows  power  should  be  obtained  from  any 
source  possible.  The  best  way  to  fight  snow  is  to  have  enough 
plows,  properly  equipped  and  capable  of  handling  the  heaviest 
•.tonus  Four-wheeled  plows  are  out  of  the  question  for  either 
suburban  or  intcrurban  roads.  Mr.  Wilder  said  that  he  thought 
an  equipment  of  four  Jls-hp  motors  too  light  for  the  heavy  eight- 
wheeled  plows  now  in  service.  Nothing  under  four  50-hp  motors 
should  be  put  in.  When  one  considers  the  steam  railway  plows, 
driven  at  from  30  miles  to  40  miles  per  hour  by  several  locomo- 
tives, each  ranging  from  1000  hp  to  1500  hp,  and  weighing  from 
75  tons  to  150  tons,  the  comparison  between  the  30-ton  elec- 
trically-driven plow  becomes  decidedly  marked. 

Rapid  acceleration  is  a  desirable  feature  and  greatly  augments 
the  efficiency  of  the  plow  on  the  electric  road. 

The  wedge-nosed  plow  has  not  been  much  improved  since 
horse-car  days.  If  the  resistance  of  the  snow  exceeds  the  weight 
of  the  plow,  the  outfit  become  easily  derailed,  and  it  has  long  ago 
heen  discarded  by  steam  roads.  Its  short  wheel  base  of  12  ft.  to 
14  ft.,  compared  with  its  over-all  length  of  from  40  ft.  to  44  ft., 
produces  a  leverage  which  easily  derails  the  plow.  Rotary  plows 
are  especially  adapted  to  sharp  cuts  and  bad  places  where  huge 
drifts  abound.  Snow  from  I  ft.  to  2  ft.  deep  can  be  cleaned  out  at 
a  speed  of  from  8  miles  to  10  milet  per  hour  by  a  rotary  plow, 
and  when  6  ft.  to  8  ft.  deep,  at  a  speed  of  from  t  mile  to  2  miles  per 
hour.    A  rotary  plow  is  very  handy  in  raising  blockades  and 
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digging  out  stalled  train*.  Usually  the  schedule  has  gone  to 
pieces  when  the  rotary  plow  has  been  called  in.  Motors  that 
drive  the  fans  are  generally  speeded  too  high.  The  rotary  plow 
quickly  does  the  work  of  an  army  oi  shovelers.  and  save*  much" 
expense  and  loss  by  its  use  under  conditions  oi  heavy  storm. 

The  Russill  plow  is  an  example  of  a  square  or  shovel  plow, 
which  has  been  used  with  great  success  on  steam  road*.  No 
records  of  accidents  have  yel  been  made  by  it.  This  plow  moves 
snow  in  the  line  of  least  resistance,  and  cannot  be  derailed,  as 
every  pound  ol  snow  on  the  plow  adds  so  much  to  the  plow's 
weight,  and  consequently  to  the  tractive  effort.  Mr.  Wilder  then 
spoke  of  a  plow  which  he  designed  last  winter  for  the  Worcester 
Consolidated  Street  Railway  Company,  which  was  very  success- 
ful. It  has  plows  mounted  on  each  of  its  two  trucks,  and  is  of 
the  radial  type,  the  trucks  accommodating  themselves  to  sharp 
curses  easily.  A  jack  can  be  put  on  at  any  point  of  the  plow. 
There  is  no  leverage,  as  the  forward  wheels  are  but  5  ft.  6  ins. 
from  the  very  front  of  the  plow,  which  is  8  ft.  wide,  with  wings 
extended,  and  20  ft.  from  center  to  center  of  trucks.  It  is  37  ft. 
6  ins.  over  all,  and  its  diggers  will  remove  .1  ins  of  solid  -now 
from  the  rails  A  stream  ol  dry  sand  can  be  tunied  in  front  of 
the  wheels,  and  no  salt  is  required.  It  has  sheltered  double-glass 
windows,  and  111  operation  last  winter  ran  150  miles  at  an  average 
speed  ot  8  miles  per  hour  without  being  once  stalled  or  derailed 

F.  G.  Henderson,  of  Newton,  emphasized  the  importance  of  a 
Rtitablc  house  on  the  plow  for  the  proper  care  of  the  men's  com- 
fort, and  urg.il  the  nece»sit}  of  the  superintendents'  getting  out 
with  the  men  in  the  field  and  showing  a  live  interest  111  the  work- 
He  suggested  a  scry  deep  nosed  plow,  and  stated  that  he  had 
himself  laid  out  the  idea  of  one  of  the  earliest  nose  plows  limit  in 
the  East,  and  had  watched  the  development  oi  plows  with  much 
interest  Colonel  Parker,  of  the  Lexington  cit  Boston,  said  that 
li i road  was  largely  troubled  with  snow,  which  would  drift  in 
over  stone  walls  on  country  roads.  He  has  a  plow  ol  the  rotary- 
type,  being  a  1'cckham  double  truck  plow,  equipped  wiih  four 
General  Electric  67  (,t8  hp)  motors,  with  low»pced  gearing  (or 
driving  the  car.  and  with  two  General  Electric  o-  motors,  geared 
for  passenger  car  speeds  for  driving  the  fans.  Last  winter  there 
was  but  one  opportunity  to  use  this  plow,  but  cm  the  Lexington 
&  Wohum  line  Superintendent  Greene  has  gone  through  a  drill 
to  It.  deep  and  1000  ft.  long  in  two  hours,  the  plow  moving 
steadily  all  the  time  He  figured  that  it  would  base  cost  at  least 
$500  for  shoveling  if  the  road  had  not  had  the  plow  On  country 
lines  which  drift  badly  a  rotary  plow  seems  almost  a  necessity. 
A  double-truck  plow  rides  very  much  steadier  and  does)  its  work 
far  better  than  docs  a  single  truck  equipment.  In  ordinary  storms 
a  single-truck  nose  plow  is  highly  satisfactory.  The  Lexington 
St  Boston  also  have  a  large  double-truck  plow,  equipped  with  four 
General  Electric  57-motors.  but  this  is  not  required  to  be  used 
except  in  the  heaviest  storms  Colonel  Parker  added  that  both 
of  his  rotary  plows  were  equipped  with  air  brakes. 

President  Harrington  then  emphasised  the  need  of  confidence 
being  felt  by  the  man  who  is  operating  the  plow  He  said  he 
had  repeatedly  seen  men  run  into  a  drift  and  turn  the  power  off 
the  moment  they  struck  the  snow  (sir  fear  of  being  derailed,  lie 
said  that  a  man  should  keep  the  power  on  in  practically  every 
ease,  whether  the  plow  was  derailed  or  not.  and  should  'tick  by 
his  machine,  even  if  it  was  derailed.  He  hail  found  it  much  easier 
to  put  a  derailed  single  truck  plow  back  on  the  track,  and  urged 
the  necessity  of  blading  down  the  plow  as  much  as  possible  to 
give  it  adhene  weight,  rcromtm  ndiug  the  carrying  of  a  liberal 
supply  of  sail  and  sand. 

The  paper  by  William  Pcstell.  on  "Car  House  Labor-Saving 
Services."  was  postponed. 

The  New  York  Central  After  the  Electrics  Again 


A  writ  ot  certiorari,  granted  by  Justice  Nash,  of  Rochester,  on 
the  application  of  the  attorneys  of  the  New  York  Central  & 
Hudson  River  Railroad,  has  bun  served  <<n  the  State  Railroad 
Comniissioners.di  rccting  tin  in  to  certify  to  their  proceedings  in 
granting  to  the  Rochester.  Syracuse  and  Eastern  Railroad  Company 
a  certificate  to  construct  and  operate  a  line  between  Rochester  and 
Syracuse. 

When  the  certificate  was  granted  the  Central  opposed  the 
application.  The  commissioners  stipulated  that  the  trolley  line 
must  be  built  on  private  property,  except  where  it  ran  through 
cities,  towns,  and  villages,  its  total  length  being  816  miles  In  its 
application  for  the  writ  of  certiorari,  the  New  York  Central  Com- 
pany argues  that  its  line  runs  through  all  of  the  towns  concerned 
lietween  Rochester  and  Syracuse,  by  a  route  six-tenths  ol  a  mile 
shorter  than  the  electric  railway.    It  points  out  that  the  West 


Shore  road  also  runs  through  most  of  those  places,  and  that  a  third 
railroad  connects  Rochester  and  Syracuse  by  way  of  Auburn. 

The  Central  points  out  that  it  has  expended  a  large  amount  of 
money  on  its  road  and  stations.  and  that  the  construction  of  the 
proposed  electric  railway  would  divert  its  business  and  seriously 
diminish  its  revenue.  The  writ  is  returnable  within  twenty  days. 


Efficient  Discipline'1' 

BV  THOMAS  E.  MITTEN 

Railroad  service  requires  men  who  are  steady  and  reliable  in 
habits.  Efficient  discipline  demands  that  they  be  well-trained  and 
prompt  in  obedience  to  orders.  In  addition  to  a  carefully  pre- 
pared boo k  ot  rules,  it  is  essential  that  there  be  a  well-defined 
policy  covering  the  method  by  which  discipline  is  to  be  main- 
tained, the  underlying  principles  of  which  must  be  thoroughly 
understood  by  those  to  whom  its  enforcement  is  entrusted.  All 
matters  of  discipline  should  be  under  the  genera!  direction  ol  a 
clue!  operating  head,  with  whom  subordinate  officials  should  be 
in  close  touch  and  accord,  and  to  whom  all  employees  should  have 
the  right  of  appeal. 

Much  depends  upon  the  selection  of  new  men.  and  in  order  that 
the  employment  shall  be  sufficiently  attractive  to  interest  the 
better  class  of  wage  Canters,  a  fair  wage,  at  least  equal  to  that 
paid  for  a  like  class  of  men  111  other  lines  ot  work,  should  be  as- 
sured to  applicants  as  soon  after  they  have  entered  the  service 
as  is  practicable.  The  acceptance  or  rejection  of  applicants  should 
be  entrusted  only  to  those  who.  from  their  experience  have  be- 
come good  judges  oi  human  nature,  and  arc  thoroughly  con- 
versant with  the  requirements  of  the  position  for  which  applica- 
tion is  made. 

The  habits  and  history  of  each  applicant  should  be  carefully 
inquired  into,  his  physical  condition  determined,  and  a  conclusion 
as  to  his  fitness  tor  the  service  arrived  at.  independent  oi  any  out- 
side influence. 

Instruction  should  be  given  to  new  appoL.tcts  only  by  the  most 
competent  men  in  each  branch  oi  the  service,  who  should  believe 
in  and  be  fully  familiar  with  the  policy  of  the  management.  It 
should  be  thorough  and  systematic  in  character  and  subject  to 
careful  review  before  the  final  acceptance  oi  applicant  is  ducidcd 
upon. 

Men  who  arc  undesirable  do  at  times  secure  employment  even 
after  the  most  careful  scrutiny  of  their  history  and  personal  ap- 
pearance, and  being  on  good  behavior  during  instruction,  are 
passed  as  satisfactory,  but  prove  later  to  be  an  actual  detriment 
to  the  service.  Such  men  should  not  be  allowed  the  latitude  and 
consideration  given  to  old  employees,  but  removed  by  prompt 
discharge  as  soon  as  their  unfitness  is  assured. 

Other  men.  during  the  early  stages  oi  their  employment,  make 
mistakes  which  are  due  largely  to  an  insufficient  understanding 
of  what  is  required  of  them;  such  errors  are  best  corrected  by  sub- 
jecting the  offender  to  further  instruction,  the  logical  conclusion 
being  that  under  these  circumstances  punishment  administered 
educationally  will  ultimately  correct  the  man  of  his  shortcomings 
or  prove  him  unfit  for  the  service. 

Men  employed  for  a  sufficient  length  of  time  to  have  become 
thoroughly  familiar  with  ihe  dut.es  which  they  are  required  to 
perform,  have,  as  a  rule,  acquired  a  certain  pride  in  their 
knowledge  and  skill,  and  al<o  in  the  fact  of  their  extended  service 
Punishment  of  any  character  innicted  upon  such  men  almost  in- 
variably humiliates  to  such  an  extent  as  to  leave  in  their  minds  a 
feeling  of  resentment.  More  can  be  accomplished,  generally 
speaking,  by  a  plain,  straightforward  talk,  such  as  will  appeal  IO 
their  manliness 

A  book  record  should  be  kept  covering  the  history  of  each  em- 
ployee during  the  period  of  his  employment,  in  which  proper  entry 
should  be  made  ri  garding  all  matters  which  have  a  bearing  upon 
the  efficiency  of  the  service  rendered 

When  accused  of  shortcomings  men  should  be  notified  by 
written  communication,  setting  forth  their  offense  in  detail,  to 
which  they  should  be  permitted  to  make  a  written  reply,  as  by  so 
doing  they  avoid  the  necessity  of  being  called  to  the  office  with 
consequent  loss  of  lime  and  W3ge.  If  the  reply  is  unsatisfactory 
the)  should  be  so  informed,  and.  unless  they  then  appear  at  the 
office  and  make  a  satisfactory  explanation,  an  entry,  covering  the 
facts  in  the  matter,  should  be  duly  made  on  the  record 

l-'or  repeated  infraction  of  rules,  or  in  case  of  serious  accident, 
the  party  at  fault  should  be  given  a  hearing  before  the  officer  by 
whom  discipline  is  administered,  who  in  rendering  decision  should 
take  into  consideration  the  gravity  of  the  offense  with  which 
the  man  is  then  charged,  the  length  of  time  in  service  and  previous 
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record.  In  case  of  a  man's  discharge  bring  necessary  the  record 
will  show  that  he  has  practically  discharged  himself,  having  been 
given  every  Opportunity  to  mend  his  ways  bctorc  being  dis- 
missed. As  every  effort  is  made  to  reclaim  erring  employees 
before  their  services  are  dispensed  with  consistency  demands  that 
when  once  discharged  the)  be  never  again  re-employed. 

Under  this  method  the  number  of  discharge*  are  reduced  to  the 
minimum  consistent  with  the  maintenance  of  good  discipline. 
Employees  arc  made  to  feel  that  ailer  having  served  a  company 
sufficiently  long  to  have  become  identified  with  its  practice  they 
become  a  part  of  its  System,  and  are  not  to  be  divorced  therrfrom 
unless  absolutely  necessary  for  the  good  oi  the  whole.  It  should 
be  impressed  upon  them  that  their  employment  is  of  a  fixed  and 
permanent  character,  promotion  being  open  to  all,  dependent 
solely  upon  the  faithful  periormancc  oi  duty  and  fitness  ior  in- 
creased responsibility. 

The  right  of  appeal  to  the  chief  operating  head  is  considered 
to  be  of  the  utmost  importance,  in  that  it  insures  to  each  employee 
a  review  of  his  case  before  an  unprcdjndiced  judge,  who  should 
possess  the  absolute  confidence  of  his  men  Wnhout  such  a  court 
of  appeal  employees,  who  feel  that  they  have  been  dealt  with  un- 
justly, hating  no  means  of  n dress,  are  in  some  instances  almost 
forced  into  forming  associations  for  their  own  protection. 

Those  entrusted  with  the  enforcement  of  discipline  are  also,  by 
this  method,  made  to  be  more  careful  in  their  rulings,  and  where 
in  any  doubt  will  be  found  to  submit  almost  invariably  the  que*- 
Hon  to  the  chief  operating  head  for  decision  before  taking  definite 
action,  realizing  that  by  so  doing  they  avoid  the  possibility  of 
being  overruled. 

Subordinate  officials  should,  wherever  possible,  be  selected  from 
the  ranks,  preference  being  given  to  those  who  have  served  as  in- 
structors They  should  be  calm  and  considerate  in  their  treat- 
ment of  men.  and  consistent  in  the  enforcement  of  rules. 

Discipline  sometimes  fiernmcs  lax  and  inefficient  owing  to 
superannuated  employees  being  retained  in  the  service,  who  from 
no  lack  of  willingness,  but  entirely  owing  to  their  infirmities, 
are  unable  properly  to  perform  their  duties.  A  most  satisfactory 
solution  of  this  question  seems  to  have  been  found  by  some  of  the 
larger  companies,  who  have  set  aside  a  fund  for  the  pensioning  of 
such  employees  as  become  incapacitated  after  long  years  of  faithful 
service;  this  not  only  permits  the  retirement  of  those  who  have 
outlived  their  usefulness,  but  also  serves  to  instill  in  the  minds  of 
all  employees  a  feeling  of  security  and  confidence. 

Suspension  from  duty  and  from  pay.  which  was  at  one  time  the 
generally  recognized  punishment  administered  for  minor  offenses, 
is  rapidly  falling  into  disuse,  having  proven  mischievous  in  its 
effects,  not  only  by  its  leaving  the  man  so  punished  in  a  dis- 
gruntled state  of  mind,  but  in  addition  often  resulting  in  his  family 
being  subjected  to  severe  hardship  by  the  loss  of  revenue  incident 
thereto. 

Arbitrarily  discharging  employee  guilty  of  violating  certain 
specified  rules,  without  reference  to  their  previous  rrcord.  was  at 
one  time  considered  absolutely  necessary  in  order  to  prevent  the 
increase  of  certain  elasses  of  accidents,  While  the  fear  of  dis- 
charge seemed  in  some  instances  to  make  men  more  careful,  very 
good  men  were  at  times  necessarily  sacrificed  to  maintain  this 
principle,  the  result  as  a  whole  b'ing  found  generally  unsatisfac- 
tory, as  the  feeling  became  prevalent  that  as  the  best  and  most 
cartful  of  men  were  liable  to  accident  on  occasion  no  man  could 
be  absolutely  sure  of  retaining  his  position. 

Wilhin  the  last  few  years  over  fiily-scven  railroads  have  aban- 
doned the  methods  of  punishment  formerly  used,  and  are  now 
relying  almost  entirely  upon  the  Brown  system  of  discipline  by 
record,  either  in  its  entirety  or  in  some  modified  form,  it  having 
become  apparent  that  as  the  requirements  of  the  service  grow 
more  exacting,  making  necessary  the  employment  of  a  higher 
degree  of  intelligence,  men  with  minds  capable  of  such  training 
are  not  to  be  controlled  by  the  arbitrary  methods  formerly  used, 
hut  that  they  respond  more  readily  to  moral  suasion  and  appeals 
to  the  better  sole  of  their  natures 





The  Trolley  in  the  Eternal  Gty 

The  trolley  system  is  being  extended  in  Rome,  and  this  modem 
vehicle  now  traverses  many  of  the  ancient  highways  formerly  trod- 
den by  the  army  of  the  Senate  and  people  of  Rome  The  seven  hills 
of  the  city  have  created  considerable  difficulty  in  the  way  of  electric 
railway  construction.  This  has  been  especially  true  of  the  Qnirinat 
hill,  which  formed  a  serious  harrier  between  the  old  part  and  the 
new  parts  of  the  city.  This  difficulty  has  been  finally  overcome  by 
constructing  a  tunnel  under  ti  e  Quirinal.  upon  whVh  is  the  royal 
palace.  The  eastern  rnd  of  this  tunnel  commences  near  the  art 
museum  on  the  Via  Narionale.  and  emerges  at  a  point  near  the 
Place  d'Espagne  near  the  Piazza  Cuilona  and  the  Corso. 


Electrical  Testing  Laboratory 

The  lamp  testing  bureau,  which  was  conducted  for  several 

years  under  the  auspices  of  the  Association  of  Edison  Illuminat- 
ing Companies,  has,  during  the  last  year,  extended  its  field  of 
operations  in  response  to  a  general  demand  for  a  similar  organ- 
isation covering  other  branches  of  electrical  work.  It  will  be 
remembered  that  the  bureau  was  established  to  meet  the  require- 
ments of  the  Edison  operating  companies  for  a  testing  labo- 
ratory which  would  determine  the  efficiency  and  life  of  inran- 
dcseenl  lamps  anil  furnish  them  other  data  for  securing  uniformity 
in  practice.  During  the  last  seven  years  this  bureau  has  inspected 
upwards  of  25.000.000  incandescent  lamps,  and  has  measured  the 
candle  power  and  life  of  over  tycoon  sample  lamps.  The  work 
of  the  bureau  has  attracted  a  great  deal  of  attention  outside  of 
the  field  in  which  its  operations  have,  up  to  the  present  time, 
been  confined,  and  the  advantages  of  having  a  similar  organiza- 
tion equipped  for  genera!  electrical  testing  purposes  has  been 
recognized,  especially  by  street  railway  companies,  which  cannot 
afford  the  expense  of  oiganiring.  equipping  and  supporting  such 
.1  dcp.irtmi  nt  of  their  own.  The  lamp  testing  bureau  has  been 
induced  to  offer  its  facilities  for  making  electrical  tests  for 
purchasers  and  users  of  electrical  material,  supplies  and  ap- 
paratus, so  that  they  may  be  able  to  know  the  properties  and 
values  of  the  goods  which  they  use.  It  has  accordingly  fitted  up 
three  large  floors  at  14  Jay  Street.  New  York.  a«  a  general  clec- 
ti  !  md  plmi  rm  trical  testing  ab  iral  «y,  and  .-  prepared  to 
test  electric  lamps,  electricity  meters,  electrical  instruments  and 
apparatus,  and  to  provide  incandescent  lamps  accurately  cali- 
brated as  secondary  standards  of  candle  powers,  amperes  and 
watts,  nnd  Clark  cells  as  standards  of  e.  m.  f.  A  specialty  will  be 
made  of  the  calibration  of  instruments  against  authoriative  stand- 
ards as  well  ns  performance  tests  of  electricity  meters.  It  is  also 
equipped  for  making  extensive  tests  to  determine  the  accuracy 
ed  indicating  and  recording  instruments  for  railway  power  sta- 
tions, and  of  the  complete  equipment  of  electric  railway  systems 
Several  electric  railways  have  already  taken  up  the  matter  of  test- 
ing their  station  instruments,  their  transmission  system  and  the 
lighting  of  their  ears.  This  hist  feature  is  particularly  important 
on  large  roads  and  in  the  principal  cities. 

As  already  mentioned  the  lamp  testing  bureau  has  fitted  up 
three  floors.  00  ft.  x  23  ft  ,  at  14  Jay  Street,  for  work  of  this  charac- 
ter, and  the  equipment  has  been  selected  entirely  with  the  view 
of  affording  facilities  for  carrying  on  work  of  this  kind.  It  is  not 
intended  for  original  investigation,  but  for  commercial  testing, 
covering  a  very  wide  range,  and  at  the  same  time  maintaining  a 
very  high  standard  of  accuracy.  One  floor  is  fitted  up  as  a 
general  electrical  laboratory,  with  portable  instruments  as  well 
.is  instruments  of  precision,  including  an  accurately  adjusted 
WheatstOne  bridge  of  the  Anthony  pattern,  wound  with  man- 
gaum  wire:  a  Thomson  double  bridge  by  Wolff,  of  Berlin,  for  the 
measurement  of  low  resistances  and  of  the  conductivity  of  speci- 
mens of  wire:  potentiometers  by  Leeds  &  Co.,  of  Philadelphia, 
and  by  Wolff,  with  a  complete  outfit  of  standard  celts  and  with 
the  requisite  chemicals  and  apparatus  for  the  preparation  of 
standard  cells;  a  complete  set  of  manganin  resistances  by  Wolff, 
running  from  o.ooot  ohm  to  100.000  ohms,  which  arc  used  as 
standards  of  resistance,  and,  in  connection  with  the  potentio- 
meter, for  (he  accurate  measurement  of  direct  currents  up  to 
soon  amps.:  the  platinum  dishes  and  sensitive  balance  required  to 
make  standardisations  by  the  silver  voltameter.  For  alternating- 
current  measurements,  besides  a  very  complete  set  of  portable  and 
semi-portable  voltmeters,  ammeters  and  wattmeters,  there  is  a 
Rowland  elcctrodynamometer,  with  shunt  box.  by  which  a  great 
variety  of  alternating  current  work  ran  be  done,  including  much 
that  is  entirely  outside  of  the  range  of  the  ordinary  instru- 
ments. Standard  condensers,  keys,  secohmmclers  are  at  hand  for 
cable  testing,  determining  coefficients  of  induction,  capacity,  etc. 
Alternating-current  instruments  arc  checked  or  standardized  by 
reference  to  standardized  direct-current  instruments,  using  re- 
acianceless  transfer  instruments.  The  standard  photometer, 
which  is  equipped  for  making  all  kinds  of  photometric  measure- 
ments, is  also  on  this  floor.  The  accessory  apparatus  for  correct- 
ing measurements  made  with  the  Hefner  amylacetate  lamp  and 
the  10-cp  pentane  lamp,  taking  account  of  atmospheric  con- 
ditions, is  also  at  hand. 

On  another  floor  .100  cells  of  accumulator  are  arranged  in 
several  batteries  and  used  for  testing  purposes:  also  a  small  con- 
verter which  can  be  driven  by  storage  battery  current  to  furnish 
alternating  current  for  making  instalment  checks,  and  vibra- 
tion-frce  meter  boards,  with  the  necessary  arrangement  for 
making  accurate  tests,  and  complete  laboratory  investigations  on 
recording  electricity  supply  meters,  using  current  from  storage 
batteries.  Facilities  arc  also  provided  for  testing  heavier  ap- 
paratus. 
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The  equipment  also  includes  a  motor-dynamo,  which  supplies 
current  to  lamps  on  life  test,  working  photometers  (or  life-test 
measurements,  and  the  racks  on  which  lamps  on  life  test  are  set 
up  to  bum.  These  racks  arc  at  present  capable  o(  holding  and 
supplying  MOO  incandescent  lamps.  The  various  pressures  re- 
quired are  supplied  to  these  lamps  from  a  special  sectional  trans- 
former, the  e.  m.  f.  of  which  is  controlled  by  an  attendant  con- 
stantly on  duty.  Any  integral  voltage  can  be  steadily  main- 
tained between  too  volts  and  150  volts.  The  finer  adjustments  of 
voltage  on  individual  lamps  are  made  by  placing  suitable  resist- 
ances in  series  with  them. 

Owing  to  the  growth  of  this  business  and  the  expansion  of  the 
field  it  has  been  found  desirable  to  transfer  the  management  of  the 
bureau  to  an  incorporated  company,  and  provide  additional 
facilities  as  occasion  required.  The  president  of  the  company  is 
J.  W.  I.ieb,  Jr..  of  the  New  York  Edison  Company,  and  the  man- 
ager, Wilson  S.  Howell,  who  has  been  in  charge  of  the  testing 
work  of  the  Edison  association  since  its  inception.  The  bureau 
testing  officer  is  Dr.  Clayton  H.  Sharp,  a  graduate  of  Hamilton 
College,  New  York,  and  of  Cornell  University.  Dr.  Sharp  has 
also  studied  in  the  University  of  Leipsic.  where  he  undertook 
special  work  in  physics.  He  was  for  a  number  of  years  instructor 
in  physics  and  applied  clectrictity  at  Cornell  University.  Dr. 
Sharp  is  assisted  by  a  corps  of  experts  in  every  department  of 
electrical  testing  work.  Dr.  A.  E.  Kennelly,  of  Harvard  Uni- 
versity, is  associated  with  the  bureau  in  the  capacity  of  consulting 
engineer. 


so  that  the  crank  ends  of  the  pumps  discharge  into  the  crank  end 
of  the  power  cylinder,  and  the  head  ends  of  the  pumps  into  the 
head  end  of  the  power  cylinder. 

By  reference  to  Fig.  I  it  will  be  seen  that  the  piston  is  at  the 
outer  dead  point,  and  the  exhaust  ports  exposed  toward  the  head 


Double-Acting  Two-Cycle  Gas  Engine 


The  accompanying  cuts  illustrate  the  principal  features  of  a  new 
double-acting  two-cycle  gas  engine,  designed  by  Ernst  Kocrting. 
and  manufactured  by  the  Dc  La  Vcrgnc  Refrigerating  Machine 
Company,  of  New  York.  It  will  be  noticed  that  the  crank  end 
and  the  head  end  of  the  power  cylinder  are  similar  to  the  cor- 
responding parts  of  a  double-acting  steam  engine,  and  that  the 
admission  valves  arc  located  in  the  valve  boxes,  which  are  bolted 
to  the  cylinder  heads.  Exhaust  valves  are  not  required,  as  the 
products  of  combustion  escape  through  slots  or  ports  in  the 
middle  of  the  cylinder  leading  to  the  exhaust  pipe.  These  slots 
are  covered  by  the  motor  piston  itself,  which  is  made  very  long, 


FIG-  2. — SECTIONAL  VIEW 

end  of  the  engine.  In  operation,  as  soon  1  s  the  piston  begins  to 
uncover  the  exhaust  ports  the  pressure  of  the  residual  products 
ol  combustion  in  the  cylinder  drops  rapidly  to  that  of  the  atmos- 
phere; enabling  the  inlet  valve  to  be  opened  and  admitting  a  fresh 
charge  from  the  pumps.  Air  only  is  supplied  at  first  to  separate 
the  burnt  gases  from  the  succeeding  mixture,  and  afterwards  gas 
and  air  are  admitted  in  proper  proportions.    As  soon  as  the  cx- 


FIG.  I. — PLAN  OF  TWO-CYCLE  GAS  ENGINE 


and  is  backed  at  each  end  by  self-closing  spring  rings.  Two 
double -acting  auxiliary  pumps  are  employed  for  supplying  the 
combustible  mixture,  one  furnishing  gas  and  the  other  air.  and 
br>th  proportioned  so  that  their  combined  action  insures  a  proper 
mixture.  The  gas  and  air  arc  compressed  to  about  9  lb*,  per 
square  inch.   The  compression  spaces  of  the  pumps  are  divided 


haust  ports  arc  again  covered  by  the  receding  piston  the  air  ana 
gas  pump  pistons  reach  the  dead  point,  and  the  supply  oi  the 
combustible  mixture  is  interrupted.  The  next  step  is  the  closing 
oi  the  inlet  valve  when  the  charge  is  compressed  in  the  cylinder, 
and  ignition  takes  place  at  the  dead  point  of  the  stroke.  The 
ignited  charge  exerts  its  driving  power  and  ixpands  with  the 
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next  movement  of  the  main  piston.  Just  before  arriving  at  the 
other  dead  point  the  piston  uncovers  the  exhaust  ports  and  the 
consumed  charge  is  then  blown  out.  The  same  operation  takes 
place  on  the  opposite  end  of  the  piston.  The  separating  layer  of 
air  between  the  hot  consumed  gases  and  the  fresh  charge  is  in- 
sured through  a  special  feature  of  the  gas  pump,  which  is  built 
so  that  no  gas  is  delivered  until  after  a  certain  point  in  its  com- 
pression  stroke  is  reached.  The  valve  gear  in  this  pump  is  so 
arranged  that  the  maximum  capacity  will  not  exceed  50  per  cent 
to  60  per  cent  of  the  total  displacement.  The  amount  of  gat  thus 
furnished  corresponds  to  the  maximum  power  of  the  engine. 
When  the  load  on  the  engine  is  reduced  the  gas  pump  begins  to 
furnish  gas  as  a  correspondingly  later  period,  thus  discharging  a 
diminished  quantity  of  gas  into  the  working  cylinder.  This  is 
accomplished  cither  by  the  valve  gear  of  the  pump  and  con- 
trolled by  the  governor,  or  by  a  by-pass  located  between  each 
pump  end  and  respective  compression  channel  which  leads  to  the 
inlet  valve  on  the  main  cylinder.    The  throttling  device  in  this 


stuffing  boxes  in  the  cylinder  heads  are  surrounded  by  water,  and 
the  cylinder  walls  arc  also  cooled  except  at  the  middle,  where  the 
exhaust  slots  are  located. 

The  cylinder  is  equipped  with  relie."  valves,  which  serve  also  as 
safety  valves.  Hand-hold  plates  are  provided  for  cleaning  the 
exhaust  ports.  Experience  has  shown,  however,  that  the  inside 
of  the  cylinder  remains  very  clean  It  was  found  that  even  after 
long-continuous  running  the  exhaust  ports  especially  remained 
perfectly  clean,  which  is  the  result  of  the  violent  discharge  of  the 
burnt  gases  occurring  alternately  from  right  and  left  In  engines 
where  the  gases  arc  always  blown  out  in  the  same  direction,  scale 
or  crusts  of  oil  arc  liable  to  form,  which  become  intensely  hot. 
and  may  eventually  cause  premature  ignition.  Formation  of  the 
oil  crusts  is  further  effectively  prevented  by  the  cool  piston  sliding 
over  the  bridges  that  separate  the  exhaust  ports,  thus  keeping 
the  temperature  of  these  so  low  that  the  adhering  lubricating  oil 
docs  not  vaporize. 

The  engines  are  built  in  sizes  ranging  from  400  hp  to  2000  hp. 


FIG.  ).— LARGE  niRECTCONrsECTrD  GAS  tiNGINE  AN1>  ALTERNATOR 


hf  pass  is  also  under  the  control  ot  the  governor.  The  engine, 
therefore,  operates  with  a  variable  amount  of  mixture,  and  the 
air  first  sent  into  the  power  cylinder  stays  near  the  middle  while 
the  combustible  mixture  remains  at  the  head  of  the  cylinder,  near 
the  iulct  valves  and  ignitrrs.  Two  spark  coils  at  the  ends  of  the 
power  cylinder  are  operated  by  a  separate  shaft  driven  by  spur 
gearing  from  the  cam  shaft,  and  the  regulation  is  such  that  the 
time  of  ignition  can  be  changed  during  the  running  of  the  engine 
to  suit  whatever  kind  of  gas  is  being  used.  Moreover,  the  point 
of  ignition  may  be  set  so  that  it  will  take  place  only  after  the 
piston  has  passed  the  dead  point.  The  engine  may  be  started  very 
slowly  without  pre- ignition.  The  engine  is  started  with  com- 
pressed air;  those  to  which  a  blowing  cylinder  is  attached  re- 
quiring less  than  150  lbs.  pressure  and  those  without  such  cylin- 
ders 90  lbs.  to  120  lbs.  per  square  inch.  This  does  not  exceed 
the  amount  of  compression  under  which  the  engine  runs.  The 
power  cylinder  and  piston  are  cooled  by  circulating  water,  the 


and  are  adapted  for  all  classes  of  power  plants,  Fig.  i  shows 
twin  Kocrthrg  engines  directly  connected  to  an  alternating-cur- 
rent generator.  The  revolving  field  in  such  machines  can  be 
Utilized  for  a  fly-wheel. 


"The  Suburban  Railroad  and  Its  Fffect  on  Municipal  and 
I'rhana  Life."  was  the  subject  of  a  paper  read  a  tew  evenings  ago 
before  the  Cleveland  Council  of  Sociology,  by  \V.  F.  Carr,  a 
prominent  atiorney  of  Cleveland.  He  declared  that  he  believed 
in  lower  fare,  but  said  that  the  earnings  of  the  street  railway  com- 
panies had  been  greatly  exaggerated.  He  mentioned  no  names, 
but  incidentally  he  oritirin  r|  the  politician*  wlw  have  been  making 
political  capital  out  of  the  street  railway  situation.  "Let  us  treat 
the  matter  as  a  business  proposition;  take  the  street  railway  prob- 
lem out  of  politics."  A  plea  was  made  by  Mr.  Clark  for  the 
general  handling  of  all  freight  by  electric  railway. 
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High-Speed  Can  for  the  Wilkesbarre    &  Hazelton 
Third-Rail  Road 


Six  combination  passenger  and  baggage  ears  recently  built  by 


END  VIEW  OF  HIGH  SPEED  CAR 


ing.  y  It.  6  ins.;  height  from  bottom  of  sill  over  roof,  9  ft.  8J4  ins.; 
inside  length  of  passenger  compartment,  29  ft.  11  ins.;  inside 
length  of  baggage  compartment,  II  ft.  h:,  ins.  The  side  sills 
arc  5J4  ins.  x  S>4\  ins.,  reinforced  for  the  overhang  at  baggage 

cofrrpartment  end  of  cat  by  }4-in.  x  8-in.  plates;  intermediate 
sills,  4I,  ins.  x  7/4  ins.  The  center  sills  are  double,  with  '/t-ia. 
plates  sandwiched  between,  size  over  all,  61ns.  x8-)4  ins.  The  inter- 
mediate and  center  extend  from  bumper  to  bumper.  Body  trusses 
ol  l',i-m.  diameter,  and  double  trussed  needle  beams  are  amply 
able  10  counteract  deflection  fiom  lite  unusually  heavy  electrical  ap- 
paratus. The  flooring  is  double,  the  lower  being  laid  transversely 
and  the  interspace,  j>4  ins.  tilled  with  mineral  wool  10  deaden 
sound.  The  double  M<le  po>ts,  s}4  ins.  thick,  have  Vi-in.  rod  run- 
ning through.  The  corner  posts  are  S!S  ins.  thick.  Ten  Jvin.  x 
1!  j-in.  steel  car  lines  arc  sandwiched  between  extra  heavy  wooden 
car  lines. 

Double  sliding  doors  arc  provided  at  the  passenger  end  of  the 
cars,  and  single  sliding  door  at  baggage  end.  liach  side  of  bag- 
gage compartment  has  a  43-in.  >lnling  door.  The  sliding  dour 
in  the  partition  is  panelled,  not  glazed.  The  vestibule  side  doors 
arc  hinged  to  the  vestibule  post  next  the  car  body.  These  doors, 
WhM  closed,  are  locked  by  the  ch^e  fining  of  the  trap  door  cover- 
ing the  three  risers.  Swinging  doors  leading  to  trailers  have  hall- 
drop  sash.  The  UKJtOff  linuVi  cab  in  sestibule  has  sliding  door  to  plat- 
form and  drop  Mill  in  Aide  and  front  windows.  The  cab  is  pro- 
vided with  a  hinged  set.  The  upper  sashes  of  the  car  windows 
arc  stationary  and  are  of  decorated  plate-glass.  The  lower  sashes 
raise. 

The  interiors  of  the  cars  are  finished  in  solid  mahogany,  with 
pilasters  hand-omcly  carved  and  panels  richly  inlaid.  The  head- 
linings  arc  of  ihree  ply  curly  birch  in  natural  color  and  drcorated 
in  silver.  The  passenger  compartment  is  seated  for  thirty-eight. 
The  cane  scats  are  40  ins.  long,  and  have  high  reversible  backs 
and  mahogany  arm  rests.    Hour  double  seals  in  the  luggage  com- 
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LARGE  COMBINATION  CAR  FOR  THIRD-RAIL  ROAD 


the  J.  G.  BiiU  Company,  ol  Philadel- 
phia, tor  the  Wilke  sbarr*  &  Haa-elton 
Kailway  Con.pauy,  icpresint  emi- 
nently the  high  standard  to  which 
intcrurban  ear  buiiiiing  has  been 
brought;  and  in  plan,  construction 
ami  equipment  ate  highly  significant 
and  MqjCgOtiic  ui  the  trend  oi  this 
rapidly  developing  iorm  ol  service. 
The  Cjiftl  hare  been  bnill  in  i'»l>- 
birmily  to  conditions  cl»«"  ly  approxi- 
utatilig  thosi-  ui  sttaul  roads.  'I  be 
line  extends  through  a  populous  dis- 
trict between  the  cities  of  Wilkis- 
barre  and  Hawltou,  a  distance  ol  40 
miles.  Outside  of  the  cities,  T-rails 
are  Used  and  the  current  will  be  col- 
lected Ironi  a  third  rail.  A  speed  of 
over  bo  miles  per  hour  will  be  regu- 
larly attained  between  stations,  not- 
withstanding Ireipient  heavy  grades, 
one  of  wbirh  is  3  per  cent  tor  a  miles. 

The  general  dimension  of  the  cars  are:  Length  over  end  panels, 
43  ft.;  length  over  platforms,  ji  ft.;  width  over  outside  sheath- 


s 


Om  MIOR  OF  PASSENGER  COMPARTMENT 

parlmcnt  are  arranged  to  drop  against  the  walls.  A  saloon  of 
standard  character  and  fittings  occupies  a  corner  of  the  passenger 
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compartment  against  the  partition.  The  trimmings  throughout, 
and  basket  racks,  are  of  solid  bronze,  The  cars  arc  furnished 
with  "Dcdcnda"  gongs,  automatic  air  sand-boxes,  M.  C.  B.  couplers 
and  two-stem  spring  buffers.  The  cow-catchers  at  either  end  are 
so  placed  as  not  to  interfere  with  coupling.  Their  construction  is 
unusually  powerful,  as  will  be  seen  in  the  illustrations. 

The  trucks  are  Brill  No.  27-E;  wheel-base,  6  ft.  6  ins.;  36-in. 
steel-tired  wheel ;  diameter  of  axles.  6  ins.  ;  at  gear  seat  ins. ; 
at  wheel  scat,  7  ins.;  journals,  4'  1  ins.  x  8  ins.;  length  of  truck 
frames,  11  ft.  3  ins.;  weight  of  each  truck  without  motors,  13,000 
lbs.  The  transoms  are  secured  to  the  >olid  forged  side  frames  in 
a  manner  which  insures  squareness  and  enormous  vertical  strength, 
namely,  double-corner  brackets,  t  in.  thick,  and  forged  from  a  single 
billet,  arc  heavily  bolted  to  frames  and  inside  of  angle-irons  tran- 
soms :  single-corner  brackets  of  the  same  character  are  bolted  to 
frames  and  outside  of  transoms. 

An  extremely  interesting  part  of  the  equipment  is  the  brake 
system,  said  to  be  the  most  complete  ever  furnished  to  any  form  of 
rolling  Stock.  No  less  than  four  braking  appliances  arc  used. 
The  outside  brakes  arc  operated  by  two  methods:  Wcstinghousc 
automatic  air,  and  a  vertical  hand  wheel  in  the  motorman's  cab. 
The  inside  brake?  also  have  two  system*  of  Control :  Wcstinghousc 
magnetic,  and  a  vertical  wheel  in  the  vestibule.  The  cars  arc 
arranged  for  running  in  both  directions,  are  adapted  for  use 
either  singly  or  in  trains,  and  are  equipped  for  head-end  tram 
control.  The  total  weight  of  a  fully  equipped  car  is  84,000  lbs. 


upon  or  shoveled  into  heaps  or  into  carta,  the  volume  is  greatly 
reduced,  and  the  weight  per  cubic  yard  is  correspondingly  in- 
creased. In  actual  practice  it  has  been  found  that  a  cubic  yard  of 
handled  snow  weighs  (rem  500  lbs.  to  800  lbs.  Running  at  Jo 
yds.  per  hour,  therefore,  the  snow  mcltcr  will  melt  about  25.000 
lbs.  to  40,000  lbs.  of  snow  per  hour.  Theoretically,  1  lb.  of  coke 
will  melt  103  lb$.  of  snow  at  the  tempcralurc  of  32*  K. ;  hence,  to 
melt  40.000  lbs.  of  snow  about  400  lbs,  of  coke  per  hour  would 
be  required,  provided  there  was  no  loss  of  energy  whatsoever. 
In  actual  practice  it  has  been  found  that  the  snow  metier,  running 
as  above,  burns  about  500  lbs.  to  600  lbs,  of  coke  per  hour,  At 
this  rate  the  efficiency  of  the  machine  is  from  662-3  Pcr  eent  lo 
Ho  per  cent  of  the  total  energy  expended.  Assuming  the  cost  of 
coke  to  be  $500  per  ton,  the  cost  of  running  the  machine  pcr 
hour  would  be  from  $1.00  to  $i.jo  for  fuel.  As  the  machine  melts 
50  yds.  of  snow  per  hour,  (he  fuel  cost  pcr  yard  would  be  from  2 
cents  to  3  cents,  plus  the  cost  of  horses,  driver  and  fireman,  or, 
perhaps.  2  cents  pcr  yard,  making  a  total  of  less  than  6  cents  pcr 
cubic  yard.  ,  , 
 »♦«  

New  Type  of  Trolley  Wheel 


Snow  Melter 


The  New  Haven  Car  Register  Company,  which  some  time  ago 
signalled  its  departure  from  the  field  of  fare  registers  only  by 
bringing  out  a  number  of  other  devices,  has  recently  put  on  the 
market  a  new  trolley  wheel.  A  view  of  this  wheel  and  diagram 
showing  the  shape  of  the  groove  are  published  herewith.  The 


In  many  cities  the  street  railway  companies  in  winter  are  not 
allowed  to  pile  up  the  snow  wliirh  tiny  remote  from  their  tracks 
on  the  rest  of  the  streets,  but  hate  lo  remove  it  to  dumps.  This 
oltcn  is  very  expensive,  and  considerable  attention  has  been  given 
to  the  subject  of  snow  inciters.  Several  of  these  have  been  tried 
on  the  New  York  city  streets,  and  one  of  them  is  illustrated  here- 
with. 

This  melter,  which  is  placed  on  the  market  by  the  General 
Supply  Com|>any,  oi  New  York,  uses  a.  hot  air  blast,  which  is 
brought  into  direct  contact  with  the  snow  to  be  melted.  The 
melter  itself  consists  of  a  double-end  iurnaec  of  large  graic  area, 
surmounted  by  a  horizontal  water  jacket  oi  crescent-shaped  cross 
sretion,  with  two  inverted  I.  shaped  line*.  The  dimensions  oi  the 
melter  arc  those  oi  an  ordinary  truck.  It  is  mounted  on  (our 
wheels,  and  may  be  easily  moved  from  place  to  place  by  a  team 
of  horses. 

The  water  jacket  forms  the  bottom  of  an  iron  frame  or  box. 
into  which  snow  may  be  shoveled  direct  from  the  street,  or  into 
which  a  load  of  snow  may  be  directly  dumped,  The  furnace 
burns  coke  and  is  large  enough  to  hold  a  cart-load  at  a  time:  it 
makes  no  smoke  and  very  little  ash.  All  the 
steam  generated  in  the  water  packet  is  ex- 
pelled through  steam  jet  nozzles  into  the  flues, 
producing  a  strong  forced  draft  The  outlets 
of  the  Hues  are  so  directed  that  all  the  in- 
tensely heated  products  of  combustion,  to- 
gether with  all  the  strain  from  the  boiler,  are 
forced  into  the  melting  enclosure  under  the 
snow,  and  thus  all  the  heat  oi  combustion  of 
the  fuel  is  utilized. 

The  snow,  as  it  is  thrown  into  the  melting 
enclosure,  is  struck  by  a  blast  oi  healed  gases 
from  the  flues  and  is  melted  as  fast  as  a  gang 
of  laborers  can  shovel.  When  the  snow  is 
melted  the  water  resulting  therefrom  runs 
down  the  sides  of  the  boiler  into  a  trough 
which  extends  around  the  base  of  the  ma- 
chine, and  from  there  it  is  piped  away  into  the 
nearest  gutter  or  scwer. 

The  melter  has  repeatedly  melted  70  yds.  of 
snow  per  hour,  anil  with  a  good  tire  has  run 
over  80  yd*.   On  one  occasion,  after  a  snowfall 
.if  8  ins.,  it  melted  the  snow  from  an  entire 
block  in  37  minutes.    This  was  at  the  rate  of 
over  100  yds.  to  the  hour.    The  amount  of 
snow  melted  depends  upon  the  skill  of  the  fireman.  U  the  more 
fuel  there  is  burned  the  more  snow  there  will  be  melted,  there 
being  no  escape  for  the  heat  except  to  unit  the  snow  if  the 
melting  incisure  is  kept  filled. 

The  average  density  of  new-fallen  snow,  according  to  the 
standard  of  the  United  States  Weather  Bureau,  is  one-tenth  that 
of  water.  In  other  words,  t  cu.  ft  of  new-fallen  snow  weighs 
about  6'A  lbs,,  or  I  cu.  yd.  weighs  about  175  lbs.  This  new- 
fallen  snow  is  usually  loose  and  soft.    As  soon  as  it  is  trodden 


NEW  TROLLfcY*  WHEEL 


SHAPfi  OF  GROOVE 


wheel  iUcN  is  made  out  of  a  sptcial  compound  (or  which  a  long 
life  it  claimed,  but  the  special  feature  of  the  wheel  is  the  bearing. 
The  hole  for  the  shaft  is  first  drilled  and  then  rifled,  and  into  the 
interstices  thus  left  a  special  lubricating  graphite  compound  is 
forced  under  hydraulic  pressure.  The  result  is  that  the  wheel  has 
an  automatic  lubrication,  in  fact  the  manufacturers  insist  that  the 


MELTING  SNOW  ALONG  TROLLEY  ROADS 

bearing  is  not  to  be  oiled.  A  number  of  these  wheels  have  already 
been  put  in  service,  and  are  reported  to  be  giving  very  high  rec- 
ords as  regards  mileage. 

— -»♦•  


The  International  Traction  Company,  oi  Buffalo,  is  operating 
Special  cars  for  smokers  in  Buffalo.  They  are  small  open  cars, 
run  as  trailers,  and  have  proved  very  popular. 
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High-Voltage  Transmission  Insulators 

The  accompanying  illustration  shows  a  high-voltage  transmission 
glass  insulator  manufactured  by  the  Brooklicld  Glass  Company, 
of  New  York,  This  company  has  been  very  successful  in  the  manu- 
facture of  glass  insulators  for  high-voltage  work,  and  the  one 


,  HIGHlVOLTAGE  GLASS  INSULATOR 

illustrated  was  constructed  for  a  transmission  line  carrying  45,000 
volts,  The  diameter  of  the  insulator  is  7!  J  ins.;  its  height  is  S'A 
ins.,  and  the  distance  measured  around  the  insulator  from  the 
cable  to  the  pin  is  about  12  ins.  The  groove  for  the  cable  is  iJ4 
ins.  in  diameter,  and  the  weight  of  the  insulator  is  4'A  lbs. 


New  Trolley  Wheel  and  Harp 


A  new  trolley  wheel  and  harp,  emliodying  novel  improvements, 
are  herewith  illustrated.  Fig.  I  shows  the  device  from  above ;  Fig. 
2  is  a  side  view;  Fig.  3  a  longitudinal  section,  and  Fig.  4  a  section 
taken  in  the  transverse  and  in  direction  of  the  axle. 

These  improvements  relate  to  the  h3rp.  wheel,  axle  and  its 
bearings.  The  wheel,  A,  is  a  composite  wheel,  consisting  of  the 
grooved  central  conductor,  B.  made  of  an  alloy  of  best  mixture 
for  being  resolved  by  tractive  force  from  a  line  wire  without  liability 
of  rapid  reduction  of  the  metal.  This  grooved  conductor  is  liable 
to  become  worn,  and  is  therefore  arranged  to  be  removed  readily 
and  replaced,  the  movable  part  being  inserted  between  the  iron 
clamping-plates,  CC.  It  is  electrically  connected  with  the  same.  This 
composite  wheel  is  mounted  on  a  hardened  steel  axle.  I),  and  is  re- 
movably secured  in  its  hub,  so  that  it  may  freely  revolve  with  the 
wheel  when  the  latter  is  revolved  by  the  action  of  the  line  wire,  W . 
The  holding  of  this  axle  with  wheel.  A,  is  effected  by  spline,  a, 
rigidly  secured  to  the  wall  of  the  axle  and  fitting  in  the  scat,  t, 
provided  in  the  hubs  of  the  clamping-plates,  C,  as  seen  in  Figs.  3 
and  4.   This  axle  contains  a  central  chamber,  E,  which  serves  as 


trolley  pole.  In  this  form  of  construction  of  the  harp,  the  inclina- 
tion of  stem,  /,  operates  to  guard  the  wheel  from  entanglement 
with  span  wires  and  adjuncts  thereto,  should  it  accidentally  jump 
from  the  line  wire,  while  at  the  same  time  the  horizontal  upper 
edges  of  the  branches,  /,  operate  to  cast  the  transverse  span  wires 


FIG.  1— SIDE  VIEW 

upward  towards  the  crown  of  the  wheel  for  free  passage  rearward 
of  the  same.  This  harp  is  also  provided  with  upper  fenders,  and 
lower  fenders,  M.  These  fenders  operate  to  prevent  the  line  wire 
and  the  switch  plates  from  engaging  with  any  portion  of  the  harp 
when  the  wheel  has  escaped  from  the  line  wire. 

The  journal  ends  of  the  axle,  />,  have  their  bearings  in  bush 
fnrm  pieces.  AT,  which  are  held  in  the  eyes,  O,  of  the  harp,  by 
cotter-pins.  /',  holding  with  the  wall  of  the  eyes  and  also  with  one 
of  the  transverse  grooves  provided  in  the  end  wall  of  these  bush 
form  bearings,  N,    These  pieces,  .V,  may  be  rotated  in  either  di- 


FIG. 


-TROLLEY  WHEEL  AND  HARP 


a  reservoir  for  a  lubricant  and  feeds  the  latter  in  t!:r  OtttCt  sur- 
faces of  the  journals,  e  e,  of  tin-,  axle,  through  the  ports,  (,  shown 
in  f'ig.  4.  The  miter  ends  of  this  centril  reservoir.  B,  are  tempo- 
rarily rioted  when  filled,  by  di-Us.  g,  of  heavy  paper  board,  for 
preventing  the  escape  of  the  lubricant  by  way  of  the  ends  of  the 
axle.  The  journals,  re,  of  this  axle  project  Literally  from  the 
clamping-plates,  so  as  to  give  to  the  wheel  an  extensive  axle-base 
anil  amp  lv  area  lor  best  electric  connection  with  the  bearings  carried 
by  the  harp. 

The  harp.  H.  is  provided  with  branches.  / /,  which  are  hori- 
zonial  in  relation  to  the  item,  /.  which  receives  the  arm,  K,  of  the 


FIG-  J. — SECTIONAL*  VIEW 

rection.  and  also  be  withdrawn  from  eyes,  O,  hy  means  of  a  suit- 
able screw-threaded  hole  in  the  end  closing  walls  of  those  pieces. 

This  harp  and  wheel  arc  manufactured  by  the  Railway  Appliance 
Company,  of  Albany,  N.  V.  The  trial  services  of  these  wheel*,  for 
three  mouths  under  supervision  of  Alexander  Selkirk,  the  general 
manager  of  the  company,  and  inventor  of  the  improvements,  have 
convinced  those  who  witnessed  their  performance  that  this  wbee! 

is  adapted  for  city  and 
long-distance  and  high- 
speed service. 

Wheels  with  central  con- 
ductors of  3'1-in.  diameter 
of  groove  bottom,  after 
running  continuously  for 
four  weeks,  and  covering 
3300  miles,  show  a  wear  of 
the  groove  bottom  of  less 
than  1-16  of  an  inch  all 
around,  while  others  in  ser- 
vice forty  days,  running 
4800  miles,  show  a  reduc- 
tion of  only  one-eighth 
diameter  of  the  groove  bot- 
tom In  this  wheel  the  diameter  of  the  groove  bottom  is  3'< 
ins.,  requiring  less  than  6500  revolutions  per  mile,  while  at  the  end 
of  the  service  the  diameter  ol  the  groove  bottom  is  only  2  ins., 
requiring  10.000  revolutions  per  mile  run.  These  service  trials  of 
this  wheel  show  that  the  central  conductor,  B,  will  run  over  1&.0OO 
miles  before  being  worn  out  and  required  to  be  replaced  by  a  new 
piece. 

These  trial  records  also  showed  that  the  balance  of  these  wheels 
were  perfect  from  first  to  last,  with  their  centers  of  revolution  co- 
incident at  all  times  with  the  centers  of  their  axles,  so  that  with 
good  lubrication  of  the  journals  of  the  latter,  drag  of  the  line 


FIG.  4.— TRANSVERSE  SECTION 
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v  ire  on  the  wheels  was  only  nominal,  and  not  such  as  would  wear 
the  wire.  It  was  also  found  that  wilh  proper  pressure  of  the 
wheels  to  the  wire  the  contact  evidently  was  constant,  as  vibra- 
tions from  these  wheels  could  not  be  felt  by  the  conductors 
through  the  trolley  rope.  The  wheels  ran  silently  and  without 
sparking,  and  not  a  fuse  was  blown  out  on  any  car  during  the 
trial. 

The  Railway  Appliance  Company  proposes  to  furnish  on  order 
with  each  assembled  harp  and  wheel,  an  extra  central  conductor, 
B,  axle,  P,  and  bush  bearings,  If,  (one  pair)  for  replacing  the 
similar  original  parts  when  worn  out.  so  that  those  extra  pieces  may 
he  in  readiness  for  replacing  the  worn  parts  when  removed.  A 
lubricant  charger,  axle  remover  and  wheel  holder  are  also  fur- 
nished for  convenience  for  removing  and  replacing  the  wheel  and 
axle  and  charging  the  latter  with  lubricating  substance. 

 »♦«  

Pneumatic  Painting  Machine 

The  substitution  of  spraying  machines  for  the  paint  brush 
constituted  one  of  the  most  important  savings  in  the  economy 
of  labor  which  has  been  effected  by  the  use  of  machinery.  Many 
thousands  of  these  machines  are  in  use  in  the  United  States  for 
painting  or  whitewashing  large  surfaces.  The  purposes  to  which 
they  are  largely  put  in  railway  service  are  the  interior  and  ex- 
terior painting  of  power  stations  and  repair  shops  and  the  paint- 
ing of  cattle  guards,  freight  cars  and  structural  work  of  all  kinds. 
The  average  labor  cost  of  brush  work  is  said  to  be  from  12  cents 
to  is  cents  per  1000  ft.,  while  the  cost  with  a  machine  is  not  over 
t  cent  for  coating  the  same  surface. 

Painting  machines  do  not  work  on  the  principle  of  squirting 
the  paint  against  the  object  to  be  covered,  for  paint  is  expensive, 


PNEUMATIC  PAINTING  MACHINE 


and  such  a  method  would  be  wasteful.  The  machines  discharge 
the  liquid  through  a  hose  and  special  aoule,  in  the  lorn  of  a  kind 
of  misty  spray,  which  gives  a  uniform  and  even  coat  and  which 
will  go  inln  cracks  and  crevices  in  a  way  which  is  impossible 
with  a  brush. 

The  accompanying  engraving  shows  the  Hook  pneumatic 
painting  machine,  manufactured  by  K.  K.  Hook,  oi  Hudson, 
Mich.  The  paint  or  whitewash  is  forced  through  the  hose  by 
pneumatic  pressure,  which  is  provided  by  a  brake  lever,  as  shown 
in  the  illustration,  and  which  is  arranged  so  that  after  pumping 
for  a  short  time  the  pressure  is  sufficient  to  emit  a  spray  for  at 
least  ten  minutes  without  further  operation  of  the  pump.  The 
valves  are  located  at  one  side  instead  of  directly  under  the  pump, 
so  that  the  liquid  passes  through  the  valve  chamber  into  the  re- 
ceptacle without  coming  into  contact  with  the  plunger  of  the 
pump.  The  receptacle  is  made  of  8-in.  steel  boiler  lube,  with 
heavy  reinforced  heads,  and  the  complete  machine  is  mounted  on 
a  substantial  platform.  Ceilings  of  the  ordinary  height  can  be 
reached  by  means  of  an  extension  head  accompanying  the  ma- 
chine, and  without  moving  from  the  floor.    The  pump  is  so  ar- 


ranged that  the  paint  or  whitewash  is  kept  in  agitation  before 
being  sprayed,  and  is  thus  thoroughly  mixed.  Mr.  Hook  manu- 
factures paint  for  use  with  the  machine,  but  nearly  any  of  the 
mineral  or  lead  oxide  oil  paints  can  be  used  in  it. 

 »♦«  

The  American  Car  Company 

The  American  Car  Company,  of  St.  Louis,  has  elected  perma- 
nent officers.  The  business  and  good  will  of  the  old  company,  it 
will  be  recalled,  were  purchased  some  weeks  ago  by  J.  G.  Brill  & 
Co.,  of  Philadelphia,  and  local  parties.  It  was  reincorporated 
at  an  increased,  capitalization  under  the  name  of  the  American 
Car  &  Truck  Company,  but  the  old  name  has  been  readopted. 
It  was  partly  on  account  of  this  change  that  the  permanent 
1, Hirers  were  not  announced  before,  although  they  were  chosen 
about  two  weeks  ago.  The  officers  arc  as  follows:  John  A.  Brill, 
president;  L.  E.  Cur  wen,  vice-president;  James  Rawtc,  treasurer; 
H.  A.  Morseman,  assistant  to  the  president  and  purchasing  agent; 
John  R.  Williams,  secretary  and  assistant  treasurer;  George  H. 
Tontrop,  sales  agent;  W.  J.  Macklc,  superintendent  Messrs. 
Brill,  Curwen  and  Rawle  are  of  Philadelphia  and  officers  of  the 
firm  of  J.  G.  Brill  &  Co.,  while  the  other  officers  are  of  St.  Louis. 
Mr.  Morsman  was  formerly  agent  for  the  Pacific  Express  Com- 
pany at  St.  Louis.  Mr.  William*  was  formerly  secretary  and 
treasurer  of  the  American  Brake  Company,  and  Messrs.  Tontrup 
and  Macklc  were  connected  with  the  old  American  Car  Company. 
Improvements  ordered  by  the  new  company  arc  being  made  at 
the  plant,  which  is  to  be  practically  doubted  as  to  capacity  and 
placed  in  thorough  condition.  A  new  lighting  and  heating  plant 
is  being  installed,  and  200  workmen  are  now  employed  at  the 
works. 



Wireless  Clusters  for  Car  Lighting 


Wireless  clusters  are  desirable  in  any  class  of  electric  wiring, 
but  they  are  especially  so  in  car  work,  where  the  tangle  necessary 
to  wire  an  old-style  cluster  fixture  is  to  be  avoided.  The  Benja- 
min wireless  clusters,  which  are  among  the  best  known  of  this 
class, have  the  electrical  connections  as  solid  pieces  of  the  fixtures. 
As  soon  as  connection  is  made  to  the  binding  screws  the  cluster 
is  ready  for  operation,  as  there  are  no  wires  save  the  two  leads. 
These  clusters  consist  primarily  of  an  insulating  base  of  porce- 
lain, two  one-piece  contact  plates  attached  thereto  (each  serving 
like  terminals  of  all  lamps  in  the  cluster,  and  each  provided  with 
a  binding  screw),  and  a  removable  rating  of  brass  or  aluminum, 
supported  and  insulated  by  porcelain  rings  or  bushings  of  special 
design.  In  eliminating  wires  in  the  cluster  body  by  combining 
the  necessary  elements  of  the  sockets  upon  one  base  the  cost  of 
installation  is  considerably  reduced,  and  a  neat,  strong,  durable 
and  well-instilatril  cluster  results.    In  the  series  clusters  the  con- 


WIRELFSS  CAR  CLUSTER  WITH  REFLECTOR 


tact  plates  arc  made  in  sections,  each  section,  except  the  two 
carrying  the  binding  screws,  serving  two  adjacent  lamps,  so  as  to 
connect  them  in  series.  The  car  cluster  of  two  lamps  shown  here- 
with is  especially  designed  for  car  work  and  low  ceilings,  where 
opal  reflectors  arc  preferred.  The  reflector  is  firmly  held  between 
rubber  rings,  which  protect  it  from  the  vibration  of  the  car 
These  clusters  are  made  by  the  Benjamin  Manufacturing  Com. 
pany,  of  Chicago. 



Litigation  Over  Subway  Rights 

An  effort  is  being  made  by  counsel  for  the  Underground  Railroad 
Company  of  the  city  of  New  York  and  the  Rapid  Transit  Railroad 
Company,  to  secure  an  early  hearing  by  the  Supreme  Court  of  the 
United  States  of  the  suit  against  the  city  of  New  York,  the  Rapid 
Transit  Commissioners  and  the  Rapid  Transit  Subway  Construc- 
tion Company.  The  suit  was  brought  in  the  Federal  Court  for  the 
Southern  District  of  New  York  on  July  5,  1901,  by  the  plaintiff 
companies  to  restrain  the  building  of  the  New  York  subway,  under 
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claim  of  violation  of  prior  rights  granted  by  the  State  to  those  com- 
panies for  its  construction.  The  bill  was  dismissed  from  the  Dis- 
trict Court  owing  to  lack  of  jurisdiction,  but  the  question  was 
certified  to  the  Supreme  Court  in  connection  with  the  appeal  taken 
from  the  decision  by  the  lower  court.  The  complainants  aver  that 
the  case  also  involve*  the  question  whether  the  act  authorizing  the 
construction  of  the  subway  is  nut  in  contravention  of  the  Constitu- 
tion of  the  United  States,  and  whether  or  nut  the  act  is  void  because 
it  increased  the  debt  of  the  city  of  New  York  beyond  the  limit  per- 
mitted by  the  State  Constitution.  Counsel  urges  as  reason  for  an 
early  determination  of  the  suit  that  the  case  would  not  in  its  regular 
order  be  reached  and  decided  before  the  early  part  of  1004.  whereas 
the  defendants  have  announced  in  public  prints  that  the  operation 
of  the  underground  railway  will  be  begun  during  the  year  l<x>3 



Cooling:  Railway  Motors 


C.  O.  Mailloux  and  W.  C.  Gotshall,  of  New  York,  have  ob- 
tained two  patents  on  systems  of  cooling  electric  railway  motors 
by  means  ol  compressed  air,  which,  it  is  believed,  will  greatly 
modify  the  limitations  that  are  at  present  encountered  in  electric 
railway  practice.  It  is  pointed  out  that  the  size  and  capacity  o( 
the  motor  is  restricted  by  the  track  gage,  and  that  the  number 
o(  motnrs  per  car  cannot  exceed  one  for  each  axle,  which  gives  a 
four-motor  equipment  for  the  ordinary  double-truck  car.  The 
size  of  each  motor  depends  upon  the  space  available  on  the 
trucks,  and  this  in  turn  depends  upon  the  diameter  of  the  wheels 
and  on  the  length  of  the  wheel  base.  The  power  limit  of  each 
motor  depends  upon  its  ability  to  commutatc  satisfactorily  when 
carrying  heavy  currents,  and  to  dissipate  the  heat  due  to  motor 
losses  and  to  keep  its  temperature  below  permissible  limits. 

In  high-speed  rapid  transit  work,  especially  in  operating  heavy 
trains  with  frequent  stops  and  at  a  high-schedule  speed,  it  has 
been  found  necessary  greatly  In  increase  the  size  and  weight  of 
motors,  not  only  because  of  the  commutation  requirement,  but 
largely  on  account  of  the  temperature  requirement.  The  high 
speed  and  the  acceleration  requirements  tend  to  increase  the 
heating  of  the  motor,  and  for  this  reason  they  must  be  operated 
at  a  lower  output  than  would  be  allowable  under  more  favorable 
conditions.  In  some  cases  it  has  been  found  impossible  to  attain 
and  to  maintain  a  desired  schedule  speed,  merely  because  the  at- 
tempt to  do  so  involved  the  running  of  motors  at  a  mean  rate, 
which  caused  their  temperature  to  exceed  the  permissible  limits. 
Under  the  circumstances  it  is  very  desirable  to  employ  artificial 
means  of  cooling  the  motor,  so  that  the  heat  due  to  copper 
and  core  losses  may  be  more  rapidly  dissipated,  and  at  the  same 
time  the  output  of  the  motor  increased. 

It  is  to  meet  these  requirements  that  the  system  proposed  by 
Messrs  Mailloux  and  Gotshall  has  been  worked  out  The  motor 
cooling  system  may  be  supplied  with  compressed  air  from  the 
same  source  as  that  which  serves  the  air-brake  system,  or  from  an 
independent  source.  The  air  is  conveyed  through  suitable  pipes, 
having  flexible  coupling*  leading  into  the  motor  case,  the  air 
being  distributed  inside  the  motor  frame  between  the  field  coils 
by  means  of  perforated  pipes.  Three  methods  are  suggested  for 
controlling  the  supply  of  air  to  the  motor.  The  first  is  by  hand 
control,  in  which  the  exhaust  vents  of  the  present  air-brake 
visum  are  made  to  return  the  air  through  an  exhaust  pipe  in 
such  a  manner  that  the  air  from  the  air  brake  cylinders,  instead  of 
being  exhausted  into  the  outer  air  when  the  brakes  are  released, 
is  sent  through  the  cooling  pipes  into  the  motor  cases.  The 
second  method  consi«ts  in  the  use  of  automatic  devices,  whereby 
air  is  periodically  allowed  to  How  for  a  determinate  period  of  time 
from  the  air  storage  cylinders  into  the  cooling  pipes  The  third 
method  CMWittl  in  the  use  of  thermo  static  device*,  whereby  air 
will  be  allowed  to  flow  from  the  air  storage  tanks  into  the  cooling 
pipes  whenever  a  certain  limiting  temperature  is  reached. 

It  is  claimed  that  the  introduction  of  such  means  of  artificial 
cooling  will  enable  the  size  and  the  consequent  cost  of  a  motor 
equipment  required  for  a  given  high-speed  service  to  be  mater- 
ially reduced,  and  that  in  cases  where  a  given  motor  equipment 
has  reached  its  limitations,  owing  to  excessive  heating,  the  motor 
output  may  be  materially  increased,  so  as  to  enable  the  rate  of 
acceleration  and  the  number  of  accelerations  in  a  civen  time  to 
be  both  increased,  thereby  enabling  a  much  higher  schedule  speed 
to  be  attained  than  would  be  po*«ible  without  such  means  of 
artificial  cooling.  The  use  of  artificial  means  of  motor  cooling 
would  also  permit  the  introduction  of  rni  tlvuls  of  electric  braking 
in  many  cases  where  such  methods  would  not  now  be  permissible, 
owing  to  the  fact  that  the  motors  are  already  overworked,  and 
that  the  attempt  to  use  the  motors  ;is  generators  in  braking  would 
heat  them  beyond  proper  temperature  limits. 


Chicago  Union  Traction  Finances 

Financial  affairs  of  the  Chicago  Union  Traction  Company  have 
been  a  fruitful  subject  of  discussion  the  past  week.  The  company 
was  taxed  into  a  deficit  last  year,  and  even  higher  taxes  arc  threat- 
ened for  this  year.  The  increase  in  wages  of  conductors  and  mo- 
tormcn  decided  upon  by  the  recent  arbitration  will  cause  an  addi- 
tional drain  on  the  company's  income.  The  giving  of  universal 
transfers  as  recently  required  may  cut  into  the  gross  receipts,  but 
it  is  too  early  to  determine  that. 

General  Counsel  W.  W.  Gurley  appeared  before  the  capital  stock 
committee  of  the  State  Board  of  Equalization  last  week  at  Spring- 
field, III.,  and  entered  a  strong  protest  against  the  way  his  cor- 
poration has  been  taxed  recently. 

Last  year  the  board  placed  a  valuation  of  $40,000,000  on  the 
stock  and  bonds  of  the  Union  Traction.  Judge  Grosscup  cut  this 
to  $2,1.000,000.  Mr.  Gurley  said  his  client  would  be  satisfied  with  a 
valuation  of  $2j,ooo,ooo  this  year,  but  to  go  above  that  figure  would 
be  robtwry  and  an  outrage,  and  the  company,  if  the  $40,000,000 
assessment  is  made,  would  have  to  cease  to  exist. 

"The  idea  that  the  public  sales  of  common  stock  at  15  and  pre- 
ferred at  jj  should  form  an  estimate  of  the  value  of  shares  of 
stock  is  not  just,"  said  he.  The  uncertainty  of  franchise  renewals 
1  coders  the  value  of  slock  and  bonds  very  precarious. 

"Every  one  knows  that  the  franchises  will  never  be  renewed,  ex- 
cept upon  terms  much  more  onerous  than  those  now  enjoyed  by  the 
company,  and  some  of  the  terms  that  will  W  demanded  arc  just 
and  right.  The  most  conservative  estimate  shows  that  it  will  re- 
quire from  $10,000,000  to  $15,000,000  to  equip  our  property  in  the 
manner  that  will  be  demanded  by  the  public,  and  in  addition  to  this 
the  city  will  undoubtedly  demand  some  compensation  for  the  fran- 
chise. 

"With  this  staring  us  in  the  face,  where  in  the  world  are  we 
going  to  get  the  money  if  these  taxing  bodies  continue  to  impose 
these  unreasonable  burdens  upon  US. 

"I  am  not  here."  continued  Mr.  Gurley.  "pleading  for  mercy. 
I  am  here  for  simple  justice.  As  a  matter  of  fact  the  owners  of 
the  Union  Traction  Company  made  a  bad  bargain  when  they  took 
in  these  leased  lines,  and  last  year  our  deficit,  after  paying  operat- 
ing expenses,  maintenance,  and  fixed  charges  was  $247,000,  not  in- 
cluding the  back  taxes  of  $14.5,000  which  we  were  compelled  to 
pay." 

The  assessment  of  $40,000,000  placed  by  the  board  la<t  year 
against  the  stock  of  the  Union  Traction  Company  and  its  subsidiary 
lines,  would,  the  attorney  repeated,  ultimately  drive  it  out  of  busi- 
ness if  persisted  in.  he  contending  it  was  twice  the  real  value  of 
the  property,  judged  from  its  carrying  capacity. 

James  II.  Eckles,  treasurer  of  the  Union  Traction  Company,  in 
commenting  on  Mr.  Gurley 's  remarks  in  one  of  the  Chicago  papers, 
says: 

"What  he  means  is  that  if  the  exorbitant  taxation  to  which  the 
Union  Traction  Company  is  now  subjected  is  continued  there 
can  be  but  one  issue  in  time.  What  he  said  of  the  Union  Traction 
Company  could  be  applied  lo  other  public  utility  and  private  cor- 
poration* which  are  suffering  from  this  unreasonable  taxation.  No 
matter  how  strong  they  are.  they  must  .succumb  to  it  in  the  end, 
This  is  particularly  true,  however,  of  the  traction  company,  because 
it  appears  to  have  been  especially  singled  out  as  a  victim  of  taxa- 
tion. 

"The  assessing  board*  have  been  unreasonable  with  it.  and  Mr. 
Gnrlejr  simply  pointed  out  .1  naked  truth  when  he  said  that  this 
course  followed  for  some  time  would  bring  disaster." 

"Where  Mr  Gurley  said.  'The  end  of  the  traction  company  is 
almost  here,  and  you  can  touch  it."  did  he  mean  that  any  dissolu- 
tion of  the  company  is  now  contemplated?"  Mr.  Eckels  was 
asked. 

"Not  at  all."  was  the  reply.  "There  is  no  such  thing  contem- 
plated. He  simply  meant  that  such  exorbitant  taxes  as  those  to 
which  the  company  has  been  subjected  recently  would  wreck  even 

the  strongest  concern." 



Casting;  Foundry  for  St.  Louis  Car  Company 


The  St.  Louis  Malleable  Casting  Company,  capitalized  at 
$.U5.ooo.  has  been  incorporated  by  interests  identified  with  the 
St.  Louis  Car  Company,  of  St.  Lonis,  Mo.,  to  build  an  immense 
casting  foundry  adjoining  the  works  of  the  latter  company  at 
North  Broadway.  The  new  plant  will  cover  about  5'4  acrei  of 
ground,  and  will  employ  between  .too  men  and  400  men  This 
further  development  of  the  immense  plant  of  the  St  Louis  Com- 
pany shows  strikingly  the  increased  demand  for  the  products  of 
the  company. 


Digitized  by  Google 


Decemmw  6,  190a.]  STREET  RAILWAY  JOURNAL. 


943 


NEWS  OF  THE  WEEK 


Reiki  tor  Brooklyn  Bridie  Crash 

It  is  understood  lint  the  American  Bridge  Company,  which 
ha*  been  awarded  the  contract  d>r  installing  four  ail.lMi-.ii.il  loop* 
at  the  Manhattan  terminus  of  the  Brooklyn  Bridge,  so  as  10  re- 
lieve the  congestion  of  traltic  at  that  point,  will  bruin  work  at 
once.  The  plan  will  necessitate  the  removal  of  a  law  part  of 
the  mezzanine  floor  of  ihr  bridge  and  the  cutting  away  "i  some 
or  the  stairway*  All  thi*  work,  however,  is  to  In-  .lone  at  the 
expense  of  the  Brooklyn  Rapid  Transit  Company,  ami  the  traffic 
arross  the  structure  will  not  he  interrupted  while  the  alterations 
arc  going  on  1  he  new  loops  will  he  inside  of  those  on  which 
the  cars  run  now.  and  there  will  lie  a  distance  of  about  4"  ft 
iKtween  them.  This  will  give  additional  standing  room  while 
person*  are  waiting  (or  car*,  and  while  no  more  car*  can  he  run 
act,,.,  tin  structure,  th.  re  1 .111  l.e  m..i.  .11  ih.  te-mma".  and  tin* 
will  relieve  the  eru*h  which  1*  now  caused  bjr  the  crowds  having 
to  wait  lor  the  car  desired. 

Loaisvitle  Railway  Company  to  Extend  Lists 

The  Louisville  Railway  Company,  now  that  the  improvement* 
in  its  city  lines  are  practically  completed,  plan,  to  build  an  ex- 
tensive system  of  suburban  line*  to  extend  to  JenVnoMOWU,  Fish- 
ersville.  West  Point.  Shc|sard*ville.  Worlhingloii  and  Hubcr's 
In  fact,  the  system  of  line*  that  it  i»  pro|mscd  to  build  will  Rive 
Jefferson  County  a  complete  iiiterurl.an  -y*tem.  with  l.om*ville 
as  a  center  Tile  first  of  the  projected  line*  will  extend  from 
Louisville  to  JcfTcr*on|owii.  a  distance  of  13  mite*,  ami  H*  con- 
struction will  be  lieu-mi  at  Mir*,  It  i-  expert ed  that  thi*  line  will 
he  completed  by  July  1  The  plans  of  the  company  for  ImildinK 
the  other  line*  are  very  indefinite  at  tin*  time,  but  preliminaries 
can  be  arranged  thi*  winter,  and  next  year  it  1*  probable  that  a 
number  oi  lines  will  be  under  con*iructi..n  About  two  year*  ago 
Louisville  became  a  mecca  ior  electric  railway. promoter*,  but  the 
only  line  that  resulted  from  the  agitation  at  that  time  i*  the 
Louisville,  Anchoraiie  &  Pewee  Valley  Railway,  which  has  for 
several  month*  liern  o|.cratiiiK  successfully  a  line  between  Louis- 
ville and  Anchorage,  extending  int..  the  Pewee  Valley. 

Four-Track  Lloe  at  Los  Angeles 

The  Huntington  syndicate,  which,  in  the  lines  it  now  operates 
from  Los  Angeles  to  suburban  point*,  under  the  name  oi  the  Los 
Angeles  Railway  and  'he  Pacific  RUetfk  Railway,  ha*  a  *y*t.  111 
of  suburban  electric  lines  that  many  01  the  large  cities  in  the 
Fast  might  well  be  proud  oi.  ha*  in  onlcmplali  he  con- 
struction oi  additional  line*  that,  though  they  will  not  reach  the 
total  mileage  of  some  of  the  systems  extending  from  the  large 
cities,  will,  in  one  respect,  be  particularly  novel.  The  uim*ual 
feature  is  to  be  found  in  a  bell  line  which  the  syndicate  plans  to 
build  trom  Los  Angeles  to  Whiltier.  Riverside.  Redlands.  San 
Bernardino.  Ontario  and  Pomona,  then  to  Lot  Angeles.  Thi*  is 
not  only  the  most  extensive  oi  the  projected  line*,  but  it  will 
have  lour  track*  Two  of  thc*e  tracks  will  be  used  exclusively 
for  passenger  traflic  and  two  will  lw  used  exclusively  ior  freight 
traffic.  From  this  line  a  branch  will  be  constructed  ea*t  of  Wint- 
rier, and  be  extended  to  Fullertoii.  Anaheim  and  Sanl.i  Ana 
This  hranch  will  be  a  double-track  line.  and.  like  the  Long  Beach 
and  Alhamhra  lines,  will  act  a*  a  feeder  to  the  system  ll  1* 
understood,  moreover,  that  a  proposition  is  being  considered  for 
extending  the  Santa  Ana  line  to  San  Diego,  and  that  the  con- 
struction of  a  line  to  Ventura  and  Santa  Barbara  i«  in  rnntcm- 
plation.  Mr.  Huntington  and  his  associates  arc.  in  the  construc- 
tion of  this  line,  acting  a*  the  advance  guard  of  the  four-track 
electric  railway.  But  the  expectations  of  the  projectors  will 
probably  be  fully  realized,  as  the  line  v.  ill  extend  through  an 
agricultural  disttict  which,  (or  the  abundance  and  diversity  of  its 
products,  is  unsurpassed. 


The  recent  destruction  by  tire  of  the  power  lion*.-  oi  tin  Helena 
Light  ft  Traction  Company,  of  Helena.  Mont.,  illustrates  a  con- 
dition in  which  many  other  cities  of  the  size  of  Helena  would 
probably  find  themselves  if.  for  any  reason,  the  entire  poveer 
equipment  of  tjie  local  traction  company  should  become  disabled. 
As  a  result  of  the  fire  at  the  plant  of  the  Helena  company  street 
car  service  was  at  a  standstill  lor  a  week;  factories  were  com- 
pelled to  shut  down,  mines,  mills  and  smelters  were  temporarily 
abandoned:  new *|«ipers  were  seriously  hampered  in  their  publi- 
cation, as  both  tvpsclting  machine*  and  prcs*r*  were  run  by 
motor*.  The  street*  were  without  light*,  and  extra  precautions 
had  to  he  taken  to  protect  the  public  from  molestation  at  the 
hands  oi  thug*  an. I  highway  robber*  F.vcn  the  play  at  the  opera 
hou*e  had  to  be  postponed.  Old  lanterns  were  resurrected  by 
citizens  who  wished  to  come  down  town  at  night,  while  small 
boy*  inserted  candle*  in  punctured  tin  cans  for  the  purpose  of 
providing  a  light.  One  or  two  business  houses  illuminated  their 
entrances  with  Jack  O* Lanterns,  using  pumpkins,  cut  in  the  usual 
manner,  portraying  the  feature*  of  a  lace.  An  effort  was  made 
on  the  first  day  after  the  fire  to  operate  the  car*  with  horses,  but 
the  car*  were  found  too  heavy  for  thi*. 

Pennsylvania  Tunnel  Hearing 

The  railroad  committee  oi  the  Board  of  Aldermen  of  New- 
York  gave  a  public  bearing  011  Wednesday.  Nov.  .'I.  in  the  matter 
oi  the  Pennsylvania  Railroad  tunnel.  The  Chamber  of  Com- 
merce. Merchants'  Association  and  Really  League  were  among 
the  organization*  represented  to  urge  the  granting  oi  the  fran- 
chise Several  members  of  the  Central  Federated  Union  attended 
lor  the  ostensible  purpose  oi  pleading  for  the  inclusion  of  the 
labor  clause  in  the  contract  Abram  S  Hewitt  was  to  have  been 
the  spokesman  for  the  Chamber  of  Commerce,  but  as  he  was 
unable  to  attend  J  Harsen  Rhoades  and  Gustav  H  Schwab  were 
delegated  by  President  Jrsup.  Before  the  hearing  Alderman 
Sullivan,  representing  the  opposition,  submitted  the  minority  re- 
port, which  objected  lo  the  granting  oi  the  franchise  because  the 
railroad  company  would  be  permuted  to  transport  freight  through 
the  tunnel  under  the  terms  of  the  grant.  11  is  claimed,  and  that  the 
*um  to  Ik  paid  tin-  city  is  insufficient.  S.  C.  Mead,  of  the  Mer- 
chants' Association,  made  a  lengthy  address,  dwelling  upon  tin- 
benefit  which  would  accrue  to  the  city  by  the  construction  of  the 
tunnel.  The  Merchants'  Association  committee  also  entered  an 
earnest  protest  against  the  provision  for  an  eight-hour  day  for 
lalM.rei*  engaging  in  constructing  the  tunnel.  Another  public 
hearing  is  to  be  given  this  month. 

Long  Trolley  Trip  in  Massachusetts 

A  novel  trip  wa*  taken  011  Saturday,  Nov.  22.  by  a  party  of 
street  railway  officials  in  the  parlor  car  Concord,  of  the  Concord. 
Maynard  A  Hudson  Slrcet  Railway  Company,  of  Concord.  Mas* 
Starling  at  Maynard  the  car  was  run  to  Woonsockct.  R.  I.,  going 
over  right  systems  and  covering  IJO  miles  of  line  W  ith  the  ex- 
ception of  about  jo  miles  the  entire  length  of  Massachusetts  was 
tiavcrscd.  After  leaving  the  lines  of  the  Concord.  Maynard  ft 
Hudson  Company  the  car  traversed  the  lines  of  the  following 
companies:  Marlboro  Street  Railway.  Worcester  Consolidated, 
WesilH.ro  &  Hopkinton.  South  Middlesex.  Milford  ft  I'xbridgc. 
Milh.rd.  Atlleboro  &  Woonsocket  and  the  Woonsockct  Street 
Railway  The  route  extended  irom  Maynard  to  Hudson,  to 
Marlboro,  to  Northboro.  lo  Weslboro.  to  Hopkinton.  to  South 
1-ramingham.  to  Miliord.  to  Hoped  ale.  to  Milford,  thence  to 
Woonsocket  and  return.  The  start  was  made  from  Maynard.  at 
7:,toa  in.,  and  Miliord  wa*  reached  at  12  m.  Lunch  was  served 
at  Miliord,  the  iottrncy  being  begun  again  at  I  40  p  m  Woon- 
socket wa*  reached  at  ,t  p.  m  ,  and  the  return  trip  was  begun  at 
i  .xi  p  in  Returning.  Maynard  wa*  reached  at  'jap  p.  m,  The 
trip  was  conducted  under  the  personal  supervision  of  John  W, 
Ogden.  *upermleiident  of  the  Concord.   Maynard  ft  Hudson 
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Street  Railway.  In  the  party  thai  enjoyed  the  hospitality  of  the 
Concord.  Maynard  &  Hudson  Street  Railway  were  the  following, 
all  of  whom  hold  official  positions:  Walter  R.  Dame.  Henry 
Tower,  Julius  l.otwc,  Charles  W.  Shipper.  William  S.  Reed,  E. 
A.  Onthank.  Charles  H.  Persons.  George  F.  Marshall.  E.  W. 
Goss.  Wendell  Williams.  Andrew  F.  Mars.  Edward  F.  Blodgctt. 
Harry  C.  Garfield,  Arthur  M.  Bridgcman.  E.  K  Ray,  A.  D. 
Thayer.  John  W.  Ogden,  George  R.  Damon.  H.  M.  Young.  D. 
H.  I.eahy,  Albion  R.  Clapp,  Carroll  7.  Parker.  James  F.  Ray, 
Adams  Franklin  Brown,  J.  Allen  Rice,  Abbot  A.  Jenkins. 
Marcus  M.  Wood.  F.  S.  Ogdcn.  E.  S.  Channel! 

Aoother  Court  Decision  io  Obio 

The  Supreme  Court  of  Ohio  has  handed  du»n  an  impOltant 
decision  in  the  case  of  the  Hamilton,  Glcndalr  &  Cincinnati 
Traction  Company  thV  O.  V.  Parrish.  In  this  case  Parrish 
sought  to  restrain  the  company  from  entering  the  heart  of  Ham- 
ilton, claiming  that  consents  of  certain  property  owners  had  been 
secured  by  purchase,  and  that,  therefore,  the  action  of  the  city  in 
granting  a  franchise  was  illegal.  The  Common  Pleas  Court 
granted  a  perpetual  injunction,  and  ordered  the  company  to  tear 
out  its  tracks  in  the  city.  The  company  appealed  to  the  Circuit 
Court,  which  affirmed  the  finding  of  the  lower  court.  The  case 
was  carried  to  the  Supreme  Court,  which  has  reversed  the  de- 
cision of  the  lower  courts,  and  tin  company  will  now  be  per- 
mitted to  build  into  the  city.  The  series  oi  suits  were  among  the 
important  incidents  in  the  long  tight  between  the  Pomerny- 
Mandelbaum  ami  the  Widencr-Elkins  syndicates  for  control  of 
the  situation  between  Cincinnati  and  Hamilton.  This  light  was 
settled  a  short  time  ago  by  the  "community  of  interests"  effected 
by  the  two  syndicates.  However,  the  decision  is  as  important 
one  to  electric  railway  promoters,  since  it  decides  that  co.isents 
of  property  owners  to  a  franchise  may  be  purchased  ii  necessary. 
The  syllabus  of  the  decision  follows: 

t.  The  consent*  of  owners  of  lots  abutting  on  a  street,  to  tbe  construction 
and  operation  of  a  street  railroad  on  such  street,  are  not  puperty  rights  Hat 
van  lie  appropriated  under  the  power  of  eminent  domain 

I  Such  Convents  ate  not  fitoprity  ngl  Is,  bul  rights  in  thru  nalure  |M-rsnns! 
to  each  owner  of  an  abumng  lot. 

i  .Such  personal  rights  were  bestowed  by  the  General  Assembly  on  owners 
•  ii  .limiting  lots,  as  a  cheek  upon  the  power  of  municipal  authorities  to  author 
i*c  sUOII  railroads  to  be  constructed  and  operated  against  the  SMsbci  of  the 
oarer,  of  lots  on  such  street. 

4.  The  owners  of  abutting  tots  are  free  10  give  or  withhold  such  consent, 
upon  such  lerms  as  10  them  severally  may  seem  proper,  and  there  is  n<<  public 
policy  in  this  State  against  giving  such  consent  fur  a  valuable  consideration 
moung  Ir-.tti  the  street  railroad  cont|iany  to  such  lot  owner. 

Judgment  its II soil  and  judgment  |nr  plaintilf  in  error. 

Chief  Justice  Burket  formulated  the  opinion  and  it  was  con- 
curred in  by  Judges  Spear.  Davis.  Shauck.  Price  ami  Crew. 

  — 

Report  of  the  Twentieth  Annual  Meeting  of  the  Street 
Railway  Association  of  the  State  of  New  York 

The  New  York  State  Street  Railway  Association  is  not  only  the 
largest  of  the  State  associations,  but  shares  the  honor  with  only 
one  other,  that  oi  the  Pennsylvania  Street  Railway  Association, 
<i|  publishing  the  proceeding-  of  its  annual  conventions.  These 
publications,  in  the  ca-e  of  the  New  York  Association,  extend 
back  nearly  two  decades,  and  contain  information  in  regard  to 
■  tin-rating  practice  and  the  technique  of  street  railroading  which 
is  of  the  highest  value.  The  present  volume,  it  is  needless  to  say, 
is  no  exception  to  this  rule  Secretary  Robinson  is  to  be  con- 
gratulated on  the  promptness  of  the  publication  of  the  report,  as 
well  as  upon  it«  attractive  typographical  appearance. 

—  »s>«  

The  Report  of  the  Accountants'  Convention 

The  "Rc|mrt  of  the  Sixth  Annual  Convention  of  the  Street 
Railway  Accountants'  Assisciation  of  America"  has  just  come  to 
hand,  and  contains  1X4  pages.  Mr.  Btockway,  the  energetic  and 
efficient  secretary  of  the  association,  deserves  a  great  deal  of 
credit  for  the  appearance  of  this  latest  addition  to  the  volutin  s 
containing  lbs-  proceedings  of  the  association  as  well  as  the 
promptness  with  which  it  has  been  issued.  Typographically  llic 
\0l11me  makes  an  excellent  impression,  and  a  number  ol  slight 
improvements  ha\c  been  introduced  this  year,  such  as  printing 
the  names  of  the  speakers  in  capital  letters,  which  make  the  sub- 
ject m.ittir  MCrlt  ta-ilv  read     The  volume  has  as  a  irontispteee 


a  tine  portrait  of  the  retiring  president  of  the  association,  Mr. 
M  ackay. 

The  proceedings  this  year  were  unusually  interesting  and 
valuable,  and  their  permanent  record,  in  the  form  of  the  printed 
report,  is  one  worthy  of  the  association. 


Failure  of  Schenectady  Boycott 

The  boycott  on  the  Schenectady  Railway  Company  proved 
«uch  a  dismal  failure  that  in  spite  of  assurances  ot  aid  from  the 
Albany  labor  organizations  it  was  deemed  expedient  formally  to 
rescind  the  action  of  the  Trades  Assembly.  The  order  to  boycott 
the  street  railway  lines  was  never  observed  in  Schenectady,  and 
the  folly  of  attempting  to  wage  war  upon  the  Albany  railway 
company  because  of  the  operation  of  Schenectady  cars  over  its 
lines  was  apparent  even  to  the  agitators. 

The  action  of  the  Trades  Assembly,  however,  in  declaring  a 
boycott  has  aroused  the  merchants  of  Schenectady,  and  a  citirens' 
association  has  been  formed  to  protect  the  city  from  similar  ex- 
periences in  the  future.  The  association  is  to  be  non-partisan 
and  non-political;  its  fundamental  doctrine  is  freedom— political, 
social  and  industrial.  It  will  stand  for  law  and  for  an  orderly 
respect  for  law.  All  proper  aid  and  support  will  be  accorded  to 
sufferers  front  lawlessness  of  whatever  nature.  The  objects  of  the 
association,  as  set  forth  in  the  constitution,  are  "to  enable  those 
citiiens  who  arc  interested  in  the  prosperity  of  Schenectady  to  act 
uTcclivcly  together  to  a  common  end.  the  promotion  of  the  wel- 
fare of  the  city  ,  to  aid  in  developing  the  material  resources  of  the 
city  by  providing  conditions  that  will  attract  and  protect  in- 
dustries, and  to  support  any  movement  calculated  to  encourage  a 
good  administration  of  municipal  affairs  or  to  prevent  any  im- 
proper use  of  public  franchises  to  develop,  sustain  and  make 
effective  the  best  public  opinion  of  the  city." 




'Noise"  Suit  at  Boston 


The  full  bench  of  the  Supreme  Court,  last  week,  heard  argu- 
ments in  the  test  case  of  Edward  F.  Baker  against  the  Boston 
Elevated  Railway  Company,  which  is  an  aclion  to  recover  com- 
pensation for  damages  arising  from  the  construction,  main- 
tenance, operation  and  location  of  the  company's  elevated  system. 
As  stated  in  the  Stkf.ft  Railway  Joi-rnal  for  Nov.  29,  the  case 
is  narrowed  flown  to  the  t|uestion  how  far,  if  at  all.  the  company 
is  to  be  held  liable  10  property  owners  along  the  line  of  the  ele- 
vated system  for  the  noise  from  operation. 

The  petitioner  conlended  that  the  statute  intends  that  damage 
should  be  awarded  for  the  noise  from  operation;  that  "damage 
from  operation."  which  means  from  "systematic  working,"  is 
broad  CIMMlgh  to  include  damages  from  the  noise  of  operation; 
that  the  building  ot  a  railroad  or  an  elevated  railway  in  a  high- 
way without  legislative  authority  would  be  a  nuisance,  and.  while 
the  Legislature  has  power  to  legalize  a  nuisance  without  pro- 
viding Compensation  to  the  injured  party,  still  it  can  do  so  only 
to  a  very  limited  extent.  The  Legislature  has  no  power  to  legal- 
ise a  nuisance  such  as  this,  which  practically  ruins  or  confiscates 
the  property  of  individuals,  without  providing  that  compensation 
be  paid  to  the  property  owners  No  previous  railroad  or  street 
railway  statute  in  the  State  provided  damages  for  property 
owners  whose  property  was  injured  by  the  operation  of  the  sys- 
tem The  fact  that  the  Elevated  Railway  Act  does  is  entitled  to 
great  weight,  particularly  in  view  oi  the  constant  running  of 
trains  in  places  where  the  real  estate  is  of  immense  value  and  in 
the  heart  of  the  city,  while  the  noise  from  steam  railroads  is  but 
occasional. 

It  is  further  contended  that  the  damage  from  noise  is  a  direct 
special  damage,  which  is  a  fact  found  by  the  Superior  Court,  and 
not  consequential  or  remote,  for  which  compensation  cannot  be 
had.  That  the  damage  in  question  is  in  its  character  and  extent 
such  a  nuisance  as  amounts  to  a  taking  of  property  within  the 
constitution  for  which  damages  must  be  awarded. 

It  is  further  claimed  that  the  rule  oi  damage  applicable  to  this 
case  is  this:  Take  the  lair  market  value  of  the  abutting  real 
estate  before  the  same  was  affected  by  the  location,  construction. 
•Maintenance  or  operation  of  the  defendant's  elevated  railway  or 
any  apprehension  of  it.  Take  the  fair  market  value  of  his  estate 
alter  the  location  and  construction  and  the  regular  running  of 
trains,  subtract  the  latter  from  the  former,  and  the  difference 
is  clearly  the  actual  damage  which  the  abutter  ha*  suffered  by 
such  construction  and  operation  unless  other  causes  have  in- 
creased the  depreciation  or  diminished  the  same. 

The  respondent  says,  in  substance,  that  the  statute  gives  prop- 
erty owners  only  a  right  to  compensation  for  direct  damage  to 
real  estate,  and  makes  the  following  additional  contentions; 
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Tlut  the  freedom  from  inns,  *  is  n»i  a  properly  right,  !>tit  I 
personal  right, 

That  the  damage  irom  noise  is  consequential  or  indirect,  bring 
for  the  depreciation  caused  by  the  noise  of  passing  trains 

That  the  personal  annoyance  to  the  plaintiff  and  others  by  the 
operation  of  the  trains,  while  ordinarily  it  would  he  a  nuisance. 
Mill  the  elevated  railway  acts  have  legalized  it  to  meet  public 
necessities,  and  there  is  no  legal  precedent  in  this  State  (or 
holding  such  indirect  damage  recoverable  under  an  eminent  do- 
main statute  where  no  real  property  was  taken. 

That  the  statute  means  that  the  defendant  shall  pay  all  legal 
damage,  which,  as  adjudicated  by  the  decisions  oi  the  cnuris. 
excludes  remote  or  consequential  damages  from  smell,  noise  or 
soot  arising  from  the  operation  of  the  public  irancbise  granted 
by  the  Legislature,  as  in  cases  where  a  grant  of  rights  to  bm  I  d 
and  operate  a  canal,  a  railroad  or  an  elevated  railway. 

That  i(-  part  of  the  plaintiff's  land  i«  taken  by  the  defendant  he 
is  entitled  to  the  value  of  the  land  taken,  and  as  regards  noise 
only  the  difference  between  the  depreciation  in  the  value  of  his 
property  which  would  have  been  eaused  by  the  noise  ii  it  existed 
just  beyond  its  confines  and  the  depreciation  which  is  caused  by 
the  noise  in  its  present  location. 

That,  in  estimating  the  damage  caused  by  noise,  the  rule  ol 
law  should  be  this:  First,  estimate  the  depreciation  in  the  value 
of  the  plaintiff's  property  which  would  be  caused  by  the  noise 
ii  it  existed  juM  lieyond  the  property  comities;  second,  estimate 
the  depreciation  which  is  caused  by  the  noi-e  in  its  present  loca- 
tion. The  plaintiff  is  entitled  to  the  difference  between  the  two, 
and  no  more. 

That  the  damage  Irom  noise  is  not  in  its  character  and  extent 
such  a  nuisance  as  amounts  to  a  taking  of  property  within  the 
meaning  of  the  constitution  for  which  compensation  should  be 
pro\  ided. 

—  

Comments  on  the  Chicago  Situation 

Apropos  of  the  recent  vote  of  the  Chicago  City  Council,  which 
effectively  threw  cold  water  on  Mayor  Harrison's  "wait-for-mu- 
nicipal  ownership"  policy  in  regard  to  the  renewal  of  street  railway 
franchises  The  Record-Herald  of  that  city  states  the  case  briefly 
and  to  the  point  as  follows: 

It  is  |Mlif|if  to  uhscfse  that  llie  (  Uy  Count  il  is  not  inclined  to  delay 
the  settlement  ol  the  street  car  franchise  problems  pending  Die  campaign  lor 
municipal  ownership  legislation. 

All  H  e  public  demands  it  that  any  negotiations  entered  into  now  shall  pre 
serve  all  rights  which  the  city  may  avail  itself  of  wl  en  the  enabling  legislation 
is  enacted. 

The  obstructive  attitude  of  the  Mayor  in  rcgaol  to  the  transportation  ami 
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Alderman  Bennett,  chairman  of  the  Council  committi 
portal  inn,  is  nuoted  by  a  daily  newspaper  as  favoring  > 
in  the  franchise  question,  declaring  that  better  terms 
tatned  now  than  have  ever  been  secured  by  any  municip: 
reported  as  saying  further: 

The  people  have  declared  for  municipal  owner-liip  as  a  general  proposition; 
but  it  it  a  iiurstion  as  to  the  best  way  of  securing  such  ownership.  1.1k  of 
municipal  ownership  at  ihis  time  is  childish. 

Suppose  we  started  in  now  to  force  municipal  ownership.  We  would  have 
to  have  legislation.  Then  we  would  have  to  condemn  the  properties  of  the 
traction  companies,  proceedings  winch  would  siring  out  for  years  and  be  of 
uncertain 

a  municipal  ownership  enabling  act  from  the  neat 
We  would  have  to  get  a  constitutional  amendment  to  aeeure 
to  purchase  the  properties.    It  would  take  more  than  iwo  years  to  get 
such  an  amendment. 

Tlien  suppose  we  went  before  the  people  with  a  RMtMN  bond  is-vie  propo- 
sition, for  inatance.   How  would  the  people  vote  on  iuiIi  a  ihlng' 

The  traction  eomp.nie.  would  grant  things  to-day  that  they  would  not 
grant  yeara  ago.  The  time  ia  ripe  for  a  settlement  that  would  be  most  ad 
.antageoua  to  the  municipality.  There  is  no  use  building  air  castles  and 
wasting  time  on  impossible  things.  The  question  must  be  met  with  common 
«ens«  and  on  businesa  tinea. 

All  the  traction  franchise*  do  not  evpire  nest  year.  The  franchise*  of  6  pgf 
cent  of  the  traction  companies  do  not  espire  until  alter  nest  July.  Some  d.i 
not  eapire  until  1911 

I  believe  the  people  should  hare  municipal  ownership  eventually.  But  talk 
of  such  at  lhi«  lime  Is  foolish.  The  Mayor,  in  his  last  message  lo  the  Council, 
said  that  the  Council  should  lay  a  sure  foundation  for  municipal  ownership. 
Thar  is  what  we  pi«pi>»c  doing. 

While  I  do  not  assume  to  speak  for  the  comm. net  I  emphatically  favor  a 
municipal  ownership  clause  which  will  give  the  people  the  right  to  take  over 
the  linn  at  the  end  of  a  specified  penod.  How  can  municipal  ownership  be 
secured  in  an  easier  way5 

I  believe  we  ran  gel  Ihe  best  service  ia  Ihe  world  from  the  companies.  I 
believe  we  can  secure  liberal  compeeoalinn     It  ia  to  the  cils's  interest  lo 
these  and  other  things,  and  secure  them  at  oiue. 


Boston  Elevated  Annual  Report 

The  annual  report  of  the  Boston  Elevated  Railway  Company 
for  th(  fiscal  year  ended  Sept.  30,  190.2,  has  been  filed  with  the 
Railroad  Commissioners.   The  statement  follows: 

1902-01  1901-00 

(iross  receipts   $11,321,030  $10792.903 

Operating  expenses   7.862.571  7.336.597 


Karnings  from  operation   $3,458,458 

Receipts  from  other  sources  

Gross  income,  net   $3,458458 

Fixed  charges   2.836.560 


Net 

Divi 

Sun 


earnings   $621,899 


lend. 


Total  surplus  Sept  .10  

Details  of  earnings  from  operation: 

Receipts  passengers  carried.,.. 

Receipts  mail  carried  

Traffic  statistics: 

Number  passengers  carried  

Number  passenger*  carried  I  mile... 

Number  car  miles  run  

Average  number  employed  

Total  |H-ople  killed  in  year  

Total  people  wounded  

Details  of  operating  expenses: 

I'  xti  us:, ,11  and  addition  to  r.-nl  

New  electric  construction  

Subway   construction   and  improve- 
ments   

Total  addition  to  property  account... 

Rental  of  siihway  

The  following  is  the  balance  sheet 
ASSFTS 

Total  cost  ol  railway  owned  

Ki|iii|>iin  nt   

Cost  land  and  buildings  

Subway  construction  and  equipment. 

Cash  and  current  assets  

Miscellaneous  assets  


1  «>oooo 

$21,898 
48.1.7.U 

ton-'  ot 
$11,060,385 
28.109 

IOOJ  Ol 
222.484.8 1  I 
6.7.JIS 

7.166 
11 

i.095 

190-MM 


ts.436.39S 
70.50., 

$3,532,898 
-\Ko6.a5Q. 

$636,539 
S75.fxw 

*"  1.5.19 
40.V.5O9 

1 901-00 

$10,562,533 
21,600 

1901-00 
213.107.660 
SO",  ,70 
43.63 1.  .v*4 
7.7-"9 

,vR 
1.806 

1 90 1  -00 


$3*5.351 

$i.736..Ua 

187.909 

•5.207 

02.269 

t. 049, 545 

477H.203 

219,026 

JI3-WS 

i  of  Sept.  30: 

!90i 

1901 

$4.7.10.276 

S4.412.925 

1.W.813 

874.447 

4.679.548 

3514028 

158.269 

133  061 

3.788.397 
3.461.168 


Total    $18,134,470 

MAHILITIKS  lqo. 

Capital   siock   $10,000,000 

Subscriptions    ^Jajllr.JaW 

Current  liabilities   1.346,568 

Total  accrued  liabilities   3.362,843 

Sinking  and  special  fund   1.558,016 

I'rorit  and  loss  surplus   483.733 

Tolal    $18,134,470 

Number  of   stockholders,   2187;   mini  her   of  s 


1.818.123 
4.733.088 

$15486.574 

1901 
$10000.000 

1.313.^46 
2386.556 
1.323.262 
463500 

$15,486,574 
ickboMeti  in 


Massachusetts.  1851:  amount 
$7702.400. 


of  stock  held  in  Massachusetts. 
►4>»  


Franchiie  Tax  Appeal  in  New  York 


Arm 


l-.at 


inl  in  the  appeal  from  the  decision  of  Referee  Robert 
aring  constitutional  the  franchise  tax  law,  passed  by  the 
legislature  of  New  York  in  1898,  was  begun  in  the  Appellate 
Division  of  the  Supreme  Court  Third  Department.  Dec.  2  Forty- 
Seven  corporations,  among  the  largest  in  New  York  city,  are 
parties  to  the  controversy,  but  the  arguments  are  being  made  on 
behalf  oi  the  appeal*  hy  companies  whose  railroad  cases  cover 
all  of  the  points  of  law  and  (act  involved  in  the  entire  controversy. 
Judge  Karl's  decision,  as  referee,  was  confirmed  by  Supreme  Court 
Justice  D.  l  ady  Herriek  on  July  15  last  It  found  that  the  special 
tax  law  violated  neither  the  State  nor  the  Federal  Constitutions, 
that  the  State  Hoard  of  Tax  Commissioners  is  not  required,  in 
determining  the  value  of  a  special  franchise,  to  separate  the  value 
of  the  tangible  irom  the  value  oi  the  intangible  property  constitut- 
ing the  franchises,  and  that  the  rate  of  taxation  on  special  (ran 
eliisc  should  correspond  with  the  rate  applied  in  determining  the 
value  >.f  other  species,  of  real  estate  in  the  same  lax  district.  The 
amount  involved  aggregates  $12,0000011.  assessed  against  the 
corporations  of  the  State  and  paid  by  them  under  P^Cfl^TtizecJ  by  CjOOglc 
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PERSONAL  MENTION 

MR  HENRY  K.  NEWCOMB,  chairman  •><  th«  hawkers'  com- 
mittcc  of  the  Kitrtti  . Moore  syndicate,  ha*  recently  relumed  from 

Eun  ipc. 

MK  HENRY  (.  FOREMAN  ban  been  elected  chairman  of  the 
U.ard  of  director!  el  the  Chicago  t'nion  Traction  Cnm#*ny,  vice 
Mi  Je— e  Spalding, 

MK  J.  H.  VAX  BRUNT  ha-  recently  ln-cii  apin.mie.l  general 
manager  of  (he  Si.  Joseph  Railway.  Light.  Heal  &  Power  Com- 
pany, of  Si  Joseph.  Mo. 

MR.  HENRY  JAMES  CROWLEY,  of  LuMdowoe,  Pa.,  gen- 
eral  manager  of  ihr  American  Railways  Company,  and  Mi»s 
Serena  Virginia  l-ord.  of  Glenolilcti.  Pa.,  were  married  at  Sharon 
Hill.  Pa.,  on  Nov.  26. 

MR  C.  W  SIMOXSON.  of  Dayton,  ha*  ln-cn  appointed  general 
pa-*cng«r  agent  of  ihe  Clnmlniv  Delaware  A  Marion  Railway,  of 

Cohnnbus.  <)in„.   Mr  Simon  ton  formerly  held  a  -miliar  powtion 

with  the  Dayton.  S|inngtield  &  L'rliaiia  Railway. 

MR  A.  E.  DOMVILLE,  who  has  been  connected  with  the 
St.  Thomas  Car  Wheel  Work*,  01  St.  Thomas,  Out  .  fot  eighteen 
years,  has  accepted  the  position  of  general  manager  oi  the  Xew 
York  Car  Wheel  Works,  with  head<|«>aMcr%  at  Buffalo. 

MR  A.  If  WARREN,  a— i-iaiu  Ireasorer  of  the  Houghton 
County  Street  Railway  Company,  of  Hancock.  Mnh  .  ha-  Iwen  ap 
pointed  mpermleiiileiit  of  the  company,  which  place  he  has  tilled 
temporarily  for  several  week-  Mr  J.  W  Panic  has  Itccti  appointee) 
a-*i-iant  irra-nter  of  the  company  to  HtXCecd  Mr.  Warren. 

MR.  GARDNER  F.  WELLS  ha*  retired  ai  |CMeral  manager  of 

the  Brockton  A  Plymouth  Street  Railway  Company,  of  Itrockton. 
Mass,  to  heeome  connected  with  the  Terre  Haute  Kleetrie  Com- 
pany, of  Terre  Haute,  I  ml  Mr  A.  .1  Hcnii--  will  he  appointed  to 
succeed  Mr  Well-  al  Krocklon.    Ihrth  companies  are  contr<illed  hy 

Stone  &  Wetater. 

MR  RICHARD  EMORY,  general  manager  .if  the  Colnmlin*. 
London  A  Springfield  Railway,  of  Colnniliti*.  Ohio,  ha-  bcea  made 
uce  prc-iiletit  and  a  director  of  the  Central  Market  Strut  Rail- 
way, of  Columhiis.  vice  Mr.  John  G.  Wehh. resigned.  Dr.  J.  B.  Hart- 
man  wa-  rc-clccUil  pre-ldent  of  the  company,  and  Mr.  Kmory  was 
made  general  manager. 

MR.  FRANK  II  BROWN,  wk©.  for  the  last  ten  years,  has  hecn 
rotimvlcil  With  the  Worcester  Consolidated  Street  Railway  Com- 
pany, of  Worcester.  Ma—  ,  a-  conductor  and  inspector,  has  liecn 
appointed  superintendent  of  the  Plairiricld  Di\i-ion  of  the  Kli/a- 
heth.  Plaiiilield  ft  Central  Jersey  Railway  Company,  of  lili/ahcth. 
X  J  .  of  which  Mr  John  W  Akarnum  i*  general  manager 

♦♦♦ 

CONSTRUCTION  NOTES 

II AR  I  Kt  >Kt>.  CDNN  -  Suivcy*  lur  llir  j, r . .| .,  .< ,1  electric  railwif  between 

Hartford  ami  Mi.ldiciown  ire  Mag  made.    Ihr  ttari«<>r<l  ,\  Mid.llctown 

Kailway  Coinoxny  lioi.l*  a  chxrtrr  lor  an  elcilne  la.lway  link  Imm  Ihr 
terminus  sd  1l'e  llartlurd  Street  Railway  Company's  ijslrm  in  Weibrrsfuld.  la 
«  romucll. 

WlLMINtiTuN.  I>KI  TTic  Delaware  Suburban  Kailway  Company,  which 
plans  10  build  an  electric  railway  hum  Wilmington  to  Klkton,  HC  a  distance 
dI  111  mile-,  will  let  the  contract  for  malcnalx  at  otice.  The  company  milt  do 
it*  own  construction  work.  The  plan  is  to  u*c  three  abate  KraataataaaM  at 
Wat)  soils,  the  officers  oi  the  com|,any  are:  lieoegi-  K  Schelegwich.  presi- 
dent: John  W.  Sclimt.il.  v  ire-pre*idcnl :  II.  K  Fothefgrll,  secretary,  man- 
ager, suprriuii-ndrnt.  purcha*ing  agent,  crtitinrcr  avid  elcetrician ;  W.  W.  Hess, 
llca'lirrr 

lltlt  \t.tl,  II. 1.-  the  wdinance  ol  lac  t  hicago.  Milwaukee  Avenue  tk 
Inland  Ijkc*  ti.ini.,n  t'uwpiwy  Ibat  h»»  been  beb.re  ibe  <  ,.11111  >  Commis- 
sioners ha*  Isc.-n  utthaVawM 

IH  IM  V.  II. I..  A  committee  of  capitalists  met  a  commuter  .a  ibr  Ouin.y 
ft  Western  Illinois  Klrctor  Railroad  Nor,  It  and  decided  In  -tnWribr  t;'"".1"! 
I«.ward  the  ca|ntal  slock  oi  the  company,  the  pr.urcl.  by  this  action,  seems 
assured.  The  road  Is  10  run  cast  in  Heard. town  and  anothee  branch  north 
lo  Nuna. 

KAST  ST.  UMTS.  II. I-  Ibere  i*  a  prol.nh.liiy  that  the  fight  bri»e*-n  tl«c 
Ka*l  Si    I.0111.  ft  Sml.url.an  Kicclisc  Katlaajr  1  onirsani  and  the  lnlei*lale 

Tiaaait  t'umaani  i.,r  the  |iatruaaa»  at  the  propic  mho  rule  aero**  the  Ka.|* 

Rrida*  may  Ira-I  b.  another  elrrtric  railway  Ikihr  c»n*lructed  between  llrlle- 
sille  and  ta-l  St.  laajls  (  barles  K.  Ils-ona-.  -ecretaty  ot  Ihe  Inter-late 
Iran-it  t'omt-atly.  and  I  icrne  l"o«t«l.  of  Ma-coulab,  l»a»e  had  inlr, -lured  in 
Ihe  Ma-rootah  t  My  I  ouned  an  ordinance  granting  them  m  their  B-ktgfM  a 
Iranchi-e  l..r  Ibe  e.,n-lriMli„n  and  n|»er»lH.n  al  an  rlaClftC  railway  on  »e\eral 
di -ignatcd  -tt.  et-  «d  Ibe  town.  Ma-cnulah  i<  about  :*i  mil.  -  It,,m  the  Rail* 
Itridge.  bin  lb.  namtectm  between  the  Ka.1-  Hriitgf  hgbi  and  the  Mi  imatali 


AV  JOVRXAL.  [Vol.  XX.    No.  23. 

oftinancc  i»  n.a  hard  to  trace.  The  tai*t  St.  Ixiui*  &  >,iburlwin  t  miuimiiu 
r,|«-rale*  a  line  belween  Ilellenllc  and  Ka.t  Si.  laiui*  lly  running  car-  aero*, 
the  bridge  the  company  ha.  .almoit  enlirely  cut  olf  the  iialronagc  ot  the 
automobile  line,  l*etau*e  |,co|"le  arr  nol  unloaded  al  the  bridge  a|»|»r,*ach. 
which  it  Ihe  automobile  terminal,  a.  tbey  were  twtofc.  The  Inlrt.lalr  Tran*il 
Company,  lo  get  even,  plan*  lo  build  a  competing  line,  carrying  paisengeri 
lor  a  lower  larr  and  unloading  them  where  they  can  be  carried  aero**  the 
bodge  in  automobile*.  All  tin*  i*  made  plain  by  the  promom  ol  the  Ma* 
coutah  ordinance  thai  the  lare  from  Maacoutah  to  ttelleville  is  lo  be  lu  cent*, 
and  from  l!elle*illr  to  Ka»l  Si.  Ij.ui*  !•  cents.  The  present  (are  brtween 
Itellevdle  and  Ka»l  Si  l.oui.  1*  »>  cents.  If  the  ordinance  is  paascd  and 
accepted,  a  bond  <d  $ll».m«i  mu»t  be  given  to  insure  the  construction  of  the 
line  within  eighteen  month*.  The  nghl  of  way  for  the  line  between  Ma* 
coutah  and  Belleville.  Mr  Thomas  «ay*.  ha*  been  partially  assured.  Negotia 
lion*  ate  said  to  have  been  o|,eneil  with  the  Southern  Railway  t'omiany  ior 
It*  old  right  of  way  for  a  part  of  the  line  between  Itcltrviltc  and  Ka*t  St. 
l.xui*.  If  thr  line  thould  be  built  it  is  said  Ibat  a  summer  hotel  will  tic 
circled  on  the  blurt*. 

KV'AXSVII.I.l:.  INI).  The  County  t  ommi»-ioners  ol  Ihi*  taawtf  have 
gianlrd  a  Irancl.i.e  for  a  tight  of  way  to  the  Kvansville.  Uooneville  ft  Kiel- 
l*oti  Klrctoc  Kailway,  on  condition  that  trrtain  alterations  be  made  in  the 
•peeitiraluin*.  The  right  ot  way  has  already  been  secured  through  Warrick 
and  Spencer  t  online*.  The  company  ha*  recently  been  granted  a  franchise 
in  Ifoonesille. 

TKMMK  IIAI'TK.  IMl.  The  County  Commissioners  have  givrn  a  Iran 
rMsg  to  the  True  Haute  F.lrctrtc  Company  for  an  ulterurban  line  on  the 
Ijlayrlle  goad  lt..ni  ihe  north  city  limits  lo  Ihe  boundary  line  of  Park 
County.  The  road  as  sutseyed  tun*  through  pan  ol  Park  County  lo  reach 
i  bnlon.  in  Vermillion  County     No  remuneration  wa*  a*kcd  for  the  gram. 

LEBANON,  INI>.  Town-end,  Heed  ft  Company,  of  Indianapolis,  who  are 
building  an  electiic  line  from  Indianapoli*  lo  l-'rankfort  by  way  of  this  city, 
base  begun  laving  rail*.  Aftrr  the  line  is  completed  to  Frankfort  it  will  t-r 
eslco.lr.l  to  I.iil.iyrt1e  and  a  -pur  buill  fionl  Lebanon  lo  Crawlordsv  die. 

till  (Mill  S.  INI) -  The  Indiana  Central  F.leetric  Railway  Company  II 
completing  nrrangemrni*  for  buibluig  an  electric  railway  t.i  nmncct  with  the 
Indianapoli*.  lireenwood  \  Fiunkloit  Ivlectise  Kailway  in  ihi-  eily,  to  Sey- 
mour. Ilr,»wn*l,iwn.  Frcnclt  Kick  and  We*t  Itaden.  All  a*»e**mcnt  of  Ibe 
st.<k  has  been  ordered. 

KI.W  l  It  III,  INI).    The  new  eslrn*ion  of  the  I'ninn  Traction  Comi^my's 
line  from  KIw,*,kI  to  Tipton  ha*  been  completed  and  placed  in  operation. 

rttDAI  RAPIDS.  IA.  -A  *yndicate  ol  hrcal  capitab*l.  headed  by  tir.ille 
M.  Truman,  ol  the  Truman  Finance  Comi-iny,  ol  Chicago,  ha*  organized  a 
company,  with  hrol-iuartrr.  al  Cedar  Rapid*,  fnr  the  purpo*e  oi  introducing 
the  hydro  caibon  niotots  made  by  the  I  lucago  Motor  \  ehicle  t  ..mpaoy,  and 

al...  lor  the  piii|  -  ol  building  inlrruil.au  line*  in  Iowa.    In  the  spring  the 

company  will  commence  the  lon.uuclion  ol  an  eleelric  railway  hum  Cedar 
Rapid-  in  a  n  ir1h«a«ltrly  direction  through  l.inn  and  Cedar  Counties  p. 
I>yer*ville,  a  distance  ol  about  f»  mile*. 

Slut  X  CITY.  I  A. -Improvements  of  the  Sious  City  Traction  C  ompany 
which  will  gnat  more  than  hall*  a  million  dollars  will  he  started  before  Jan.  1. 
A  new  car  house  will  be  constructed  on  the  property  between  the  present  car 
house  and  the  power  house.  This  properly  is  al  |iecsent  occupied  hy  a  Iranic 
building  used  lor  irtnce  purposes.  This  building  will  be  dismantled  and  new 
,.lhic*  will  be  provided  on  the  second  floor  ol  the  projected  ear  h.,u*e.  The 
power  bou-e  will  lie  considerably  enlarged.  The  capacity  ol  the  car  shop* 
will  tie  doubled,  and  Ihr  lorcc  of  this  department  will  be  worked  to  the  limit 
New  ear*  will  be  built  al  the  comr>any'*  shop*  a*  fast  as  po-*ible.  but  tt  is 
likely  ibat  some  new  rolling  stock  will  have  lo  be  purchased  from  one  ol  the 
lar  ge  ear  w  ,.r k*. 

Ill  -  MIIINFS.  IA  The  Interurban  Kailway  Company  has  decided  lo  ex- 
tend horn  CHa*  lo  Newton  the  line  which  it  is  now  constructing  from  lies 
Montis  lo  Culfax.  The  Unt  will  be  completed  to  Colfas  tht*  month,  hut  the 
c*lru*ion  Irom  C.dtax  lo  Newton  will  not  lie  constructed  until  the  spring. 
Ibr  objrel  ol  ihe  cou*!l Uctlon  of  the  calrn*ioll  I*  to  make  connection  with 
Ihe  Iowa  Central  Railway  al  Newton,  Ihu*  giving  that  company  connection 
with  lies  Moines,  'the  losjra  Central  is  Ihe  only  large  railway  system  in 
Iowa  which  dor.  nol  have  direct  communiest.on  with  Pes  Moines.  This  lot. 
cstends  horn  Watertown  and  Minneapolis,  Minn.,  on  the  north  to  Albia,  la., 
on  the  south,  and  Peoria.  III.,  on  the  east.  The  extension  will  parallel  the 
Hock  Island  Railroad  from  Colfas  to  Xesnon 

MH'tSVILsLK,  KY.-Il  is  said  that  the  Louisville,  Anclo.iage  ft  Pcwrv 
YalVe)  I'leclrsc  Kailri-ad  is  contemplating  errvriug  eleval.d  ttacks  in  this  cily. 
An  etlml  will  prol.utily  be  made  to  get  a  ngbl  ol  way  mlo  the  aiy. 

It  M.I  I  Ml  IRK.  Ml).  Pres.  rr|H,n,  *«y  thai  the  Chesapeake  Beach  Rail 
io.i.I  which  rim*  from  \\  a*hinglun  to  Chesapeake  Hay.  will  shortly  lie  con- 
verted into  an  electric  railway.  The  road  is  now  in  the  hands  ol  Hand  || 
Motfatl.  id  I  tenver.  I're.olert  t  )tto  Meat*  and  I  harle*  W  Poiiiser.  rhe  vice 
pre-ident  having  ri tired  from  the  management.  Mr.  Mortal!  recently  al 
■ached  the  company's  real  estate  for  a  debt  ol  ISV.Ogl.  I  in  the  outskirts  .d  Wash 
■ngtolt  Ihe  road  conned*  with  the  electric  railway  *iem.  and  the  plan  now 
uu.br  consi.leran.in  will  provide  for  running  the  trains  horn  Ihe  Beach  clear 
inn.  Ihe  loan  rd  Washington.  The  excursion  business  is  to  he  developed  lor 
ihr  lonclit  of  vi  rs  to  the  National  Capital. 

WtSIKIKI.lt.  MASS  The  Westfield  Valley  Electric  Railway  Association 
wa*  an  organization  lounded  lo  do  puineer  work  toward  Ihe  building  oi  an 
eleelric  railway  through  the  towns  of  Ihe  Westbrhl  Valley.  Its  mixtion  was 
lo  aggilatr,  nol  to  undertake,  the  construction  ol  street  railway  lines.  Oul  ol 
it.  however,  ha*  gtown  an  organization  known  a.  Ihe  Wetiero  Maxxachusell* 
Street  Railway  Company,  which  lias  secured  ltonchi.es.  and  penalises  to 
commence  construction  next  spring.  _^ 
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Union  Opposition  to  Trolley  Mail  Cari 

When  it  was  proposed  several  years  ago  to  employ  street  cart 
(or  carrying  mail  objection  was  raised  by  labor  unions  as  soon  as 
it  was  found  that  interference  with  the  operation  of  these  cars 
would  be  punished  by  the  Federal  Government.  It  is  undoubtedly 
because  Of  this  experience  that  the  present  movement  to  have  mail 
boxes  attached  to  trolley  cars  is  so  vigorously  opposed.  Promi- 
nent labor  unionists  complain,  according  to  a  press  despatch, 
"that  the  use  oi  the  street  cars  as  regular  mail  carriers  will  mean 
that  striking  employees'  oi  the  street  railway  companies  will  not 
b(  able  to  obstruct  the  free  movement  of  the  ears  without  laying 
themselves  open  to  punishment  lor  interfering  with  the  United 
States  mails."  and  a  member  of  the  American  Federation  of 
Labor  is  quoted  as  saying:  "We  shall  oppose  any  proposition 
that  looks  to  furnishing  the  protection  of  Federal  Courts  and 
troops  to  the  operation  oi  a  private  enterprise  employing  a  large 
number  of  workingnun,  under  the  guise  of  protecting  the  mails  " 
This  is  not  the  attitude  of  honest  men  engaged  in  legitimate  occu- 
pation and  employing  lawful  means  for  their  own  protection.  It 
is  the  logical  position  of  the  lawbreaker,  the  rioter  and  the  striker 
who  would  use  intimidation  and  force  in  gaining  their  ends,  and 
even  resort  to  bloodshed,  viol-nee  and  the  destruction  of  property. 
The  fact  that  the  law  is  opposed  on  tin  grounds  stated  by  rcprc 
sentatiscs  of  laU»r  unions  is  a  tcr>  good  reason  lor  strictly  enforc- 
ing such  statutes  as  may  apply  to  those  who  obstruct  the  operation 
of  cars.  The  attitude  that  the  radical  latior  leaders  have  taken 
toward  encouraging  the  nullification  and  open  violation  of  existing 
laws  should  l»e  met  with  firmness.  We  do  not  believe  that  these 
men  faithfully  represent  the  great  hotly  of  American  workmen,  but 
in  any  event  they  mti-t  lie-  taught  a  wholesome  respect  for  authority, 

Electrical  Power  lor  Railroads 

The  current  number  oi  the  "North  American  Re\iew"  contains 
an  interesting  article  by  Cornelius  Vanderbdt  on  the  future  of 
electricity  as  a  motive  power  on  steam  railroads.  As  might  be  ex- 
pected the  author  tloes  not  foresee  any  great  future  for  electrical 
power  on  trunk  lines.  The  principal  reason  upon  which  Mr. 
Yanderbilt  bases  his  argument  is  that  the  transportation  oi  freight 
is,  after  all,  the  controlling  (actor  in  the  situation,  as  it  is  from 
this  item  that  most  of  the  revenue  of  the  usual  trunk  line  comes. 
Wording  to  Mr.  Yanderbilt  the  advocates  of  electric  power  have 
not  yet  demonstrated  that  freight  traffic  can  be  cared  ior  at  a  less 
rate  per  "ton-mile"  with  electricity  than  with  steam,  conse- 
quently the  former  does  not  possess  much  chance  oi  adoption  until 
a  saving  in  this  department  oi  railroad 'operation  can  lie  demon- 
strated It  passenger  traffic  only  is  considered,  Mr.  Vanderbilt 
admits  that  tin  question  assumes  a  different  aspect,  and  that  after 
a  certain  density  of  traffic  is  reached  the  fuel  cost  may  be  so  re- 
duced ami  the  facilities  afforded  in  the  way  of  speed  and  frequent) 
id  trains  so  increased  as  to  warrant  the  introduction  of  elec- 
tricity. 

We  will  not  stop  to  inquire  now  whether  this  density  of  traffic 
docs  not  exist  on  many  portions  oi  trunk  lines  in  the  neighbor- 
hood of  large  cities.  We  believe  that  it  docs,  and  that  a  good 
electric  siiburl>an  service  on  some  ol  the  railroads  w  hich  center  in 
New  York  or  Chicago  would  show  results  which  would  surprise 
steaqi  railroad  managers.  These  results  might,  perhaps,  not  be 
so  much  in  the  direction  of  reduced  operating  expenses  per  "car 
mile"  as  in  an  enormous  increase  in  net  earnings  due  to  higher 
iqrecd.  better  train  service  and  the  many  other  advantages  accom- 
panying the  use  oi  electric  traction,  and  we  look  for  an  early 
demonstration  oi  this  fact  through  the  proposed  electric  suburban 
service  on  the  New  York  Central  Railroad,  with  which  Mr.  Van- 
derbtlt's  family  has  been  prominently  identified  for  so  long.  We 
prefer,  however,  to  call  attention  to  one  point  in  connection  with 
this  subject,  the  importance  of  which  steam  railroad  managers  do 
not  yet  »eem  to  realise  iully.  and  that  is  the  effect  of  frequency  of 
train  service  on  gross  earnings,  even  in  the  item  of  freight.  The 
unit  "ton-mile,"  as  given  by  Mr.  Vanderbilt,  and  as  generally 
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employed  on  steam  railroads,  is  Irrespective  of  the  time  taken  to 
transport  that  ion  Eroin  the  shipper  to  the  consignee.  We  art  not 

yet  prepared  to  state  whether  the  freight  earnings  from  a  frequent 
Irani  >erviee  would  slum  the  same  percentage  oi  increase  as  that 
experienced  in  the  case  of  electric  passenger  service,  but  that  there 
would  tie  an  enormous  advantage  to  all  concerned  if  the  railroad* 
COUld  handle  freight  economically  in  short  train  loads  can  hardly 
be  denied.  The  experience  of  the  express  companies  that  shippers 
will  frequently  pay  three  or  four  times  the  regular  freight  rates 
••imply  to  insure  quick  transportation  and  delivery  indicates  that 
the  element  oi  time  is  often  as  essential  in  ordinary  business 
affairs  sis  in  the  C  G.  S.  system.  It  not  only  saves  the  insurance 
and  interest  on  the  investment  of  articles  in  transit,  but  what  is 
more  important  will  frequently  create  a  traffic  in  pcrishabk-  goods 
and  also  save  the  retailer  from  the  necessity  oi  kecpKg  a  large 
reserve  stuck  of  standard  goods,  with  attendant  warehouse,  ex- 
penses, trans  shipment  charges,  etc.  Experience  w,<ilh  the  electric 
Freight  business  in  Ohio  has  demonstrated,  wit' /Hit  possibility  oi 
doubt,  that  frequency  of  freight  train  service  i'jCrcases  the  amount 
of  business  and  creates  new  lines,  for  the  sjmc  reasons  that  have 
bun  shown  to  exist  in  the  case  of  Ore  transportation  of  pas- 
sengers. We  do  not  mean  by  this  that  the  steam  locomotive  is. 
vet  doomed  to  the  scrap  heap,  or  that  a  hall  hourly  express  service- 
would  necessarily  be  profitable  on  a  trans-continental  line.  But  m 
many  cases  it  will  pay,  and  if  it  is  not  installed  by  the  steam  rail- 
road companies  at  the  points  where  it  will  be  profitable  it  will  l>c 
by  the  competing  electric  railways, 

Ucsl  Traisportalioi  and  the  Central's  Terminal  Plan 

An  interesting  feature  of  the  terminal  plan  of  the  New  York 
Central  &  Hudson  River  Railroad  Company,  which  has  an  im- 
portant hearing  upon  the  subject  of  improving  the  transportation 
facilities  oi  New  York  and  its  suburbs,  is  the  provision  that  has 
been  made  lor  connection  with  the  Rapid  Transit  subway  system 
at  Forty-Second  Street.  An  examination  of  the  plans  shows  that 
of  the  new  tracks  which  the  company  proposes  to  lay  under  the 
roadways  of  Park  Avenue  the  outer  one  on  each  side  will  be  gradu- 
ally depressed  from  a  point  near  Fiftieth  Street  below  the  grade  of 
the  other  tracks,  and,  running  under  the  Grand  Centra!  Station, 
will  connect  with  the  express  track,  of  ,he  subway  company.  It  has 
lu-eu  assumed  heretofore  that  it  was  intended  to  give  the  Central  s 
suburban  passengers  the  benefit  of  easy  transfer  to  and  from  the 
underground  rapid  transit  trains,  but  the  proposed  arrangement 
will  enable  the  company  at  any  time  to  make  an  actual  traffic  con- 
nection. In  order  to  carry  out  such  a  plan  provision  must  be 
made  for  the  sale  of  suburban  tickets  at  subway  stations,  but  only 
-il  express  stations,  which  will  be  few.  .Some  modification  would 
also  be  required  in  the  Central's  rolling  slock,  as  the  large  and 
heavy  cars  of  the  type  now  in  use  on  steam  roads  cannot  run 
through  the  subways.  Schedules  would  also  have  to  be  adjusted 
so  as  not  to  interfere  with  the  natural  operation  of  the  subway 
system,  ami  doubtless  there  would  be  other  complications,  but 
details  may  be  worked  out  alter  the  essential  condition  of  track 
depression  along  Park  Avenue  has  been  secured.  Such  a  plan 
may  not  he  adopted  for  some  lime  to  come,  if,  indeed,  it  is  ever 
found  neediul  or  desirable,  but  it  is  evident  that  the  railway  com- 
panies and  the  Rapid  Transit  Commissioners  are  looking  ahead, 
ami  that  whatever  plans  are  approved  to-day  must  contain  ample 
provision  for  the  city's  future. 
I  ra l nun 

There  are  times  when  the  trend  oi  engineering  practice  along 
certain  lines  has  a  general  shaking  up  by  the  introduction  oi 
some  new  principle.  The  whole  tendency  of  modern  practice  in 
electric  traction  has  been  to  distribute  electric  motor*  over  a 
large  number  of  axles  in  order  to  get  traction  for  accelerating 
purposes.  If  the  experiments  with  magnetic  devices  for  increas- 
ing the  traction  between  rails  and  car  wheel*,  which  arc  noted 
elsewhere,  are  as  successful  a*  present  appearances  would  indi- 
cate, it  is  likely  to  make  much  difference  in  the  electric  locomotive 
practice  of  the  future  as  well  as  in  the  braking  possibilities  oi  the 


present.  An  increase  oi  350  per  cent  in  the  tractive  effort  of  a 
15-ton  electric  motor  car,  with  an  expenditure  of  only  2'/]  hp  in 
electrical  energy,  is  something  to  make  electrical  engineers  rub 
their  eyes  and  wonder  why  the  matter  was  not  worked  out  before. 
To  be  sure,  .he  field  was  a  very  unpromising  one,  and  we  are  in- 
formed that  at  the  beginning  of  the  experiments  the  amount  of 
wire  ar.<l  electrical  energy  ri-quircd  to  produce  anything  like  a 
sati-  actory  increase  in  traction  between  wheels  and  rails  was 
something  enormous,  the  results  being  correspondingly  dis- 
couraging. 

The  success  of  the  present  arrangement  is  explained  by  the 
Utilisation  oi  certain  principles  of  the  magnetic  circuit,  which  are 
not  commonly  considered  in  connection  with  the  design  of  mag- 
netic devices,  together  with  some  better-known  and  thoroughly 
established  principles  used  in  dynamo  design.  That  a  short  mag- 
netic circuit  is  necessary  to  maximum  efficiency  has  long  been 
recognised.  It  is  not,  however,  so  generally  known  that  the  re- 
duction of  the  cross  section  of  a  magnet  at  its  point  of  bearing 
on  the  armature  which  it  attracts  greatly  increases  the  tractive 
effort.  For  example,  in  the  experiment  on  this  magnetic  traction 
apparatus  it  was  found  that  the  pull  required  to  lift  a  car  wheel 
from  a  rail,  with  the  coil  energized,  was  much  greater  with  the 
ordinary  car  wheel  than  with  a  wheel  which  had  a  flat  surface 
planed  upon  it,  if  this  flat  portion  rested  upon  the  rail.  To  this 
principle  is  undoubtedly  due  much  of  the  success  of  the  apparatus 
under  discussion  ;  otherwise,  the  small  area  of  contact  of  a  car 
wheel  upon  the  rail  would  prohibit  its  success. 

Taken  altogether  it  is  a  matter  of  much  interest,  both  in  its 
bearing  on  electric  railway  engineering  problems  and  011  the  de- 
sign oi  magnetic  apparatus. 

Later  liaioas  in  Politics 

The  recent  collapse  of  the  street  railway  strike  in  New  Orleans 
made  it  necessary  for  the  labor  leaders  in  that  city  to  take  effective 
measures  toward  rcviv  iiying  the  movement,  and  they  have  decided 
that  the  quickest  way  to  do  this  is  by  getting  the  workmgmcn  in- 
volved in  a  political  controversy.  The  local  conditions  lend  them 
selves  very  readily  to  this  plan,  and  consequently  it  has  been 
determined  that  the  labor  unions  of  the  city  shall  go  into  polities 
Hereafter  the  members  are  expected  to  cast  their  ballots,  not 
necessarily  in  accordance  with  their  own  views,  but  to  meet  the 
wishes  of  the  leaders.  The  excuse  for  this  action  is  found  in 
the  late  difficulties,  the  car  men  holding  that  they  would  have 
won  a  signal  victory'  had  not  Governor  Heard  and  Mayor  Cap- 
devicHc  taken  the  side  of  the  company.  Under  the  new  regi- 
men, it  is  confidently  asserted,  no  one  having  political  ambi- 
tion will  dare  run  counter  to  the  demands  of  the  politico -labor 
bosses.  The  key  to  the  political  situation  in  Louisiana  is  the  poll  tax 
No  one  can  vote  in  the  next  State  and  city  elections,  which  occur 
in  1904,  unless  he  pays  the  poll  tax  for  190 J  before  Jan.  1.  In 
order  to  vote  the  entire  strength,  the  Street  Car  Men's  Union  has 
offered  to  pay  out  of  its  treasury  all  the  poll  taxes  oi  its  members. 
1500  in  number.  The  other  unions  have  followed  its  example,  and 
it  now  looks  as  if  every  union  man  in  New  Orleans  will  have  his 
poll  tax  paid  for  him,  and  thus  be  entitled  to  the  ballot.  On  the 
other  hand  there  is  no  one  to  pay  the  poll  taxes  for  the  non-union 
voters,  and  unless  they  do  so  themselves  they  will  be  disfran- 
chised. Less  than  11.000  citizens  have  so  far  filled  themselves  for 
the  franchise,  of  which  nearly  half  arc  union  men.  The  Street 
Car  Men's  Union  has  adopted  resolutions  calling  upon  all  mem 
ben  to  take  part  in  politics,  m  all  primaries  and  elections. 

♦  ♦  •  •  « 

The  New  Orleans  organization  would  do  well  to  take  a  leaf  from 
the  experience  book  of  its  co-worker  in  the  field  at  Richmond. 
Va.  The  union  in  the  latter  city  is  .m  educational  force;  it  has 
undertaken  a  series  ol  meetings  for  the  instruction  of  the  mem- 
bers in  their  duties  toward  their  employers,  the  public  and  the 
union,  and  judging  from  recent  reports  of  their  meetings  there 
is  a  conservative  element  in  the  organization  sufficiently  strong 
to  defeat  any  such  mramres  as  those  now  advocated  at  New  Or- 
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leans.  One  speaker  declared:  I  have  no  sympathy  with  the 
people  who  tell  us  we  ought  to  Marl  a  new  party  and  revolutionize 
the  politics  of  our  city.  Politics  has  no  place  in  our  labor  meet- 
ings. Labor  organization,  must  foster  a  letting  among  their  mem- 
bers such  as  is  found  among  the  Odd  Fellows."  A  second  speaker, 
who  had  been  an  employee  of  the  company  about  eleven  years, 
said:  "If  we  don"t  treat  ourselves,  our  union,  our  employers  and 
the  public  right,  we  cant  expect  them  to  treat  us  right.  Give  the 
company  what  belongs  10  it.  treat  the  passengers  courteously,  and 
the  company  won't  want  to  see  our  union  broken  up.  and  no  one 
can  break  it  up."  Again:  "Let  us  have  confidence  in  our  officer* 
and  our  employers,  and  stick  to  and  uphold  them,  and  we  will  be 
more  successful."  The  secret  of  the  success  of  the  Richmond 
union  lies  in  the  fact  that  its  officers  and  members  have  not  been 
blindly  lead  by  designing  and  interested  politicians. 

»  .  .  «  • 

There  it  one  feature  of  the  plan  proposed  at  New  Orleans  that 
must  be  viewed  with  indignation  and  alarm  by  seli-respecting 
workingmen,  whatever  their  Condition  or  affiliation,  namely,  the 
idea  of  disposing  o(  the  union  rote  in  bulk.  Wc  do  not  believe 
that  these  self  styled  leaders  can  deliver  the  goods,  but  aside  irom 
the  resentment  and  humiliation  an  intelligent  voter  must  feel  at 
such  an  outrageous  attempt  to  disfranchise  him,  as  is  practical!] 
proposed  in  New  Orleans,  there  is  grave  danger  to  the  com- 
munity and  the  lalior  organizations,  too.  through  the  opportunity 
which  this  power  places  in  the  bands  oi  unscrupulous  nun.  that  it 
will  have  a  demoralizing  influence  and  result  in  wholesale  cor- 
ruption in  municipal  politics  These  conditions  present  a  prob- 
lem which  merus  serious  consideration,  and  a«  similar  symptoms 
have  been  discovered  in  other  quarters  it  might  be  well  for  those 
who  are  now  philandering  with  reform  tQ  turn  their  attention  to 
this  matter. 

The  No-Seal*No-Farc  Campaign 

We  learn  that  a  concatenation  of  presumably  well-meaning 
ladies  has  been  formed  in  this  city  with  the  avowed  object  of 
taking  up  this  venerable  hue  and  cry  Heretofore  sninlar  kickers 
have  taken  it  out  in  talk,  and  perhaps  such  w  ill  be  the  real  issue 
of  the  present  movement,  but  the  promulgators  have  started  out 
with  the  threat  to  purchase  control  oi  one  of  the  transportation 
companies  and  then  run  the  system  according  to  their  own  swert 
will,  provided  matters  are  not  remedied  SOON.  If  this  should  not 
bring  the  offenders  to  lernis,  or  should  otherwise  prmr  impractic- 
able for  any  reason,  the  toi  J, sunt  reformers  propose  to  appeal  to 
the  legislature  or  other  p.  wvrs  that  Ik-  To  do  the  crusaders 
justice  they  have  modified  tin-  original  howl  somewhat,  and  sug 
gest  half  fare  for  those  who  stand.  Just  what  hall  tare  is  to  mean 
they  do  not  deign  to  state,  and  we  are  unite  in  the  dark  as  to 
whether  they  may  contemplate  J  cents  or  2  cents:  whether  they 
expect  Uncle  Sain  to  coin  a  j  cent  piece,  or  desire  the  con- 
ductors to  carry  cutting  pliers  lo  facilitate  making  change.  As 
in  most  campaigns  of  self-appointed  reformers  this  has  as  its 
basis  a  single  pile  of  justice  driven  in  a  slough  of  nonsense.  The 
average  man  or  woman  knows  nothing,  and  cares  less,  about  the 
difficulties  of  traffic  management  on  a  great  street  railway  system, 
fie  has  a  touch  of  dyspepsia  and  straightway  tackles  the  first 
grievance  that  he  can  find  with  an  energy  that  should  be  put  to 
better  use.  If  In  has  to  hang  to  a  strap  for  a  few  blocks  he  curses 
the  street  railway  company;  if  a  shower  comes  in  summer  he 
howls  for  closed  cars  to  be  supplied  then  and  there,  and  if  (here  is 
a  warm  day  about  Christmas  he  demands  open  ones  -always  how  ls 
lor  the  thing  which  is  evidently  not  at  band. 

•  •  •  •  * 

The  complaint  of  inadequate  srating  accommodations  is  one 
which  has  at  its  basis  the  undoubted  fact  that  the  patron  of  a 
street  car  line  frequently  has  to  stand  during  the  ru-h  hours  for 
part  of  his  journey.  This  has  as  its  cause  the  desire  of  everybody 
to  hurry  over  the  same  line  at  the  same  time.  A  record  by  hours 
of  the  number  of  passengers  carried  by  the  surface  lines  in  any 
large  city  would  show  some  very  surprising  figures.    One  gets  a 


vivid  idea  oi  the  iacts  by  inspecting  the  load  curve  of  a  power 
station  during  the  peak,  but  even  this  gives  but  a  faint  idea  of  the 
real  rush,  since  there  is  a  large  and  somewhat  variable  substratum 
01  load  which  cannot  be  charged  to  any  increment  oi  passengers 
carried.  In  actual  practice  the  street  railway  companies  do  make 
strenuous  efforts  to  rush  on  all  available  cars  to  meet  the  daily 
jam,  but  the  more  cars  there  are  the  more  people  simultaneously 
desire  to  ride,  and  there  finally  comes  a  point  when  the  available 
iacilities  are  exhausted.  They  might,  of  course,  lie  still  further  in- 
creased, but  it  will  usually  be  found  to  be  the  case  that  any 
effective  increase  would  do  more  harm  than  good  by  increasing 
the  congestion.  It  is  small  comfort  to  get  a  seat  if  thereby  one 
gets  into  a  blockade  and  loses  time.  There  is  a  practical  maxi- 
mum for  the  mere  number  of  cars  that  can  be  effectively  worked 
over  a  given  line  in  the  heart  of  a  ciry,  and  there  is  no  doubt  that 
a  mass  oi  cars  sufficient  to  give  every  passenger  a  seal  during  the 
busiest  part  of  the  day  would  prove  utterly  unmanageable  and 
woefully  inconvenient.  We  should  like  to  see  it  tried  just  once, 
on  Broadway  for  example.  Unless  wc  are  greatly  mistaken  the 
result  would  be  a  mob  of  enraged  citizens,  all  late  at  dinner,  and 
breathing  out  threatening*  and  slaughter  against  the  soulless  cor- 
IH.ration  that  ran  those  cars  It  is  again  the  old  story  of  every- 
body trying  to  occupy  the  same  space  at  the  same  time.  The 
sure!  of  rapid  transit  is  so  to  distribute  the  traffic  as  to  prevent 
its  convergence  at  a  single  time  and  place.  This  is  the  direction 
toward  which  the  newly  iormcd  "Car  Passenger  Rights  Associa- 
tion" in  New  York,  anil  other  similar  bodies  in  other  cities  might 
more  profitably  direct  their  attention.  Let  them  exercise  their 
utmost  endeavors  to  induce  their  male  relatives  to  travel  to  and 
from  their  places  oi  business  before  or  after  the  "rush  hours," 
during  which  time  it  is  sale  to  say  that  they  would  stand  a  much 
greater  chance  of  obtaining  the  seats  for  which  they  seem  so 
anxious.  This  plan,  however,  would  hardly  suit  the  average 
American,  who  is  constitutionally  in  such  a  hurry  that  he  guides 
his  progress  through  space  more  by  impulse  than  by  judgment.  If 
he  is  on  his  way  to  reach  a  destination  he  jumps  on  the  first  con- 
veyance  which  will  take  him  there,  whether  he  is  actually  in  a 
hurry  or  not.  and  if  it  is  a  crowded  street  car,  will  inveigh  against 
the  company  audibly  or  inwardly  for  the  entire  journey.  On  his 
ai rival  lit-  w  ill  sit  down  and  write  to  the  "Daily  Scold,"  denouncing 
the  management  and  demanding  full  municipal  management, 
although  one-tenth  of  the  time  taken  in  writing  the  letter,  if  dc- 
\otcd  to  wailing  on  the  street  corner  for  an  empty  car,  would  ban 
insured  a  seat. 

,  .  «  .  . 

The  fundamental  difficulty  in  presenting  over-crowding  in  street 
cars  lies  less  in  the  difficulty  of  providing  sufficient  cars  than 
in  the  reasonable  control  of  those  who  use  them.  The 
Continental  system  of  refusing  passage  after  all  the  seats  arc  taken 
would  irritate  the  average  denizen  of  our  cities  more  than  stand- 
ing occasionally,  although  after  getting  used  to  it  he  might  calm 
down  a  trifle.  In  many  cities  in  this  country  the  plan  is  rigorously 
enforced  as  regards  the  open  cars,  and  with  pretty  satisfactory 
results.  It  is,  of  course,  the  duty  of  every  street  car  company  to 
make  reasonable  provision  for  the  traffic  that  may  properly  be 
expected,  and  if  then  a  sudden  crowd  overwhelms  a  particular  car 
■  r  group  of  cars,  it  must  either  be  taken  on  so  long  as  standing 
room  lasts  or  refused  entrance.  But  the  proposition  lo  charge 
"landing  passengers  no  fare  or  half  fare  is  nothing  less  than 
ridiculous,  and  moreover  it  would  lead  to  the  most  obnoxious 
kind  of  crowding,  for  it  would  promptly  be  taken  as  a  convenient 
method  of  getting  rides  at  half  price.  We  could  wish  no  more 
fitting  punishment  ior  the  particular  aggregation  oi  ladies  who 
have  raised  the  present  wail  than  to  travel  under  compulsion  in 
cars  run  on  their  own  approved  plan,  with  the  half-fare  contingent 
w  alking  over  their  pedal  extremities.  The  only  plan  which  would 
ensure  seals  for  all  is  the  Continental  practice,  and  we  shudder  to 
think  of  the  language  that  would  be  used  by  those  left  by  the 
wayside. 
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The  Brooklyn  Rapid  Transit  Employees'  Benefit  Associa- 
tion— Some  Interesting-  Features  Concerning  Its 
Organization  and  Methods  of  Work 

The  social  betterment  of  the  employees  and  the  establishment  o( 
more  friendly  trustful  relations  with  the  officers  o(  all  lain  cntcr- 
ptises  is  miw  reciv-ing  from  the  managements  more  marked 
attention  than  ever  In  tore.    Movements  with  this  end  in  view. 


BILLIARD  ROOM  IN  CROSSTOWN  DEPOT 

wherever  they  have  been  undertaken,  have  invariably  arouted  1 1 
interest  and  sympathy  ol  the  more  intelligent  classes  °'  the  men, 
and  ill  many  cases  have  had  their  active  support.  Where  the 
in  operation  of  the  men  has  not  been  secured  the  cause  has 
usually  l>een  (hat  they  did  not  lulls  understand  the  objects  and 
Slims  of  the  work,  or  were  not  in  aceord  with 
lb*  niclhnds  to  be  employed.  To  he  successful 
any  work  oi  this  kind  niu-t  proceed  upon  the 
principle  of  co-operation  with  lite  nun.  They 
nmsl  lie  made  to  feel  dial  I  hey  are  a  factor  of 
equal  importance  with  Ihc  management  in  the 
development  and  Carrying  0111  of  the  plans 
which  are  eventually  to  Income  of  mutual  ad- 

v  ahtage  10  both. 

I'rc-nlciu  (ire.it sinner  is  one  i>f  those  who 
believes  thoroughly  in  a  closer  and  more 
cordial  rcbtioa*bip  between  the  officer*  and 

the  employee-,  and  that  tile  lie-l  re-lllls  can 
lie  obtained   fur  l«olh  when  there  exists  lie 

1  ween  them  a  -pun  of  11tu1t1.1l  emntdenee  and 

Inisl  ||  is  in.«  guicraily  rciogui/vd  that  one 
Of  Ibe  great  |>ri  .lileilis  of  railway  uijiii.i^<*iiii  ill 
is  for  ibe  Manager  to  nam  and  hold  lite  re- 
spect, coiil.dence  ami  li.v.iliv  of  his  men.  Th.il 
I'rvsMenl  Ureal -I  tiger  possesses  in  an  etui- 
nriil  degree  those  k-inlly  ipi.ilities  of  bean  and 
I  hat  sunny  cheerl'iil-ies-  of  di-|»'silioii  vvhieb 
enable  bun  successfully  to  do  this  was  clearly 
shown  by  his  cordial  liemlly  relation*  with 
his  employee-,  of  Ion  and  high  degree,  uM 
the  n>ad  over  wlmb  he  pic«»lci|  fur  many 
years  before  coining  to  Ho>.  .Umi  llavinK 
vvorUiil  bis  own  way  from  the  lower  ranks 
Ins  employees  know  that  he  is  no  sir. inner 

to  hardships  and  loin:  I  is  of  toil  and  that 

they  will  always  fivnl  in  bun  a  pain  nl  and 
sympathetic  listener  to  the  stones  of  their 

crosses  and  trials,  ami  lh.it  lie  will  lake  an  active  interest  in  siuoulh- 
■tig  over  tin  tough  pl.n-es  in  their  ila-ly  lives  When  he  assumed  the 
uiaiiaiii  nieiit  oi  the  BrixifctyU  Rapid  I  r.oi-n  Company  he  found  the 
coudiitons  npe  for  carrying  into  effect  plans  similar  10  <lioo-  he  had 
successfully  adopted  in  the  We-i  To  tiudi  r-land  the  situation 
ptoi«T1y  ibe  nailer  is  reniunled  that  .n»i  very  long  Ago  the  mads 
now  compi  vinn  the  llrovMyrt  sy-um  were  operated  uiuler  separate 


managements,  whose  interests  were  not  identical.    At  one  time 
there  was  a  distinct  feeling  of  antagonism  between  the  employees 
oi  the  competing  companies,  such  as  would  naturally  result  from 
the  long  continued  strife  between  eonllieting  interests.    At  the 
time  of  consolidation  there  was  no  community  of  interest  among 
the  men  belonging  to  the  constituent  companies.    In  fact,  they 
looked  upon  one  another  as  aliens,  and  it  required  considerable 
time  and  no  small  amount  of  tact  to  cement  them  together  iu 
friendly  and  brotherly  relations.    Ore  of  the  first  means  adopted 
to  bring  them  together  was  the  organization 
of  base-ball  teams  from  different  parts  of 
the  system,  and  the  playing  of  match  games, 
ol  which  the  officers  of  tile  road  were  always 
interested  spectators.    For  several  years  the 
officers  or  some  of  the  directors  personally 
contributed  the  money  to  equip  the  base-ball 
teams.    Three  of  the  directors  each  gave  a 
pool-table,  and  one  of  the  directors  contrib- 
uted a  piano  for  the  equipment  of  local  club 
rooms  at  the  different  depots.   The  company 
installs  and  maintains  these  local  club  rooms 
wherever  possible,  and  furnishes  light,  luat. 
water,  etc.    At  several  of  them  the  company 
installed   first-class   howling   alleys,  which, 
with  the  billiard  and  pnol -tables  and  -hi. fib 
boards,  seem  to  attract  the  chirf  interest 
of  the  men.    The  photographs  shown  here- 
with are  typical  views  of  the  local  ciub  room 
al  the  "Crosslown"  depot  in  the  Greenpoint 
section,  at  the  corner  of  Manhattan  Avenue 
and  Box  Street,  on  the  second  rloor  of  the 
car  bouse.    This  depot  has  al»~n:t  700  men. 
and  at  times  the  large  clnb  room,  jg  ft.  x  120 
ft.  and  the  bowling  alley  adjoining  are 
crowded  to  ibe  full  capacity.  This  club  room 
has  four  pool-iahlcs,  out  double  shurrletioard. 
a   piano,   a    gramophone,    hori/onlal  bars, 
punching  bags,  chest  weights,  dumb  bells, 
[mli. in  clubs,  etc,  and  the  reading  table  is 
tilled  with  the  popular  magazines  and  papers 
and  several  of  the  technical  railroad  journals 
The  penny  ehaiges  exacted  lor  the  use  oi  the  pool  tables,  shuffle- 
hoard  and  bowling  alleys  are  sufficient  to  pay  ior  attendance  of 
porters,  pin  boys.  etc..  and  in  some  cases  to  provide  for  the  main- 
tenance anil  repairs  of  the  equipment. 
Soon  after  assuming  the  management  of  the  Brooklyn  system 


BOWLING  ALLEY  IN  CROSSTOWN  DEPOT 

President  Grcatsingcr  look  an  active  part  in  carrying  into  effect 
plans,  which  had  lor  some  time  been  under  consideration,  for  the 
organization  of  an  association  of  the  employees.  As  a  preliminary 
sicp  he  secured  the  services  of  J.  M.  Dudley  to  act  as  secretary 
and  devote  his  cniirc  time  to  the  association  work.  Mr.  Dudlc, 
is  himself  a  railroad  man.  having  been  a  brakeman  and  con 
ductor  on  the  Chesapeake  &  Ohio  Railroad,  and,  like  his  chief, 
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1-  in  sympathy  will)  the  aims  and  aspirations  of  the  workers 
among  the  rank  and  file  Many  years  ago  he  becantr  as«ociatrd 
with  the  work  of  the  Young  Men's  Christian  Association  among 
railroad  mrn.  and  just  previous  lb  coming  to  Brooklyn  was  the 
o-crctary  of  a  railroad  men's  association  ill  Chicago,  having 
among  its  membership  WprtMfWIMitrtfi  from  several  of  tin-  largest 
railroad  systems  entering  the  city.  The  wisdom  of  securing  Mr. 
Dudley's  services  has  been  demonstrated  hy  the  ability  he  lias 
displayed  in  infusing  'lie  men  with  a  trat<  rnal  freling  toward  one 
another  and  toward  the  officers  of  ihe  company,  and  hy  the  happy 
faculty  which  he  prkitf nVfi  of  encouraging,  hy  precept  ami 
1  xamplc.  a  more  wholesome  ruling  manhood,  (rradtlally  and 
naturally,  and  M  rapidly  a*  the  condition*  seem  ripe  for  it.  the 
methods  which  the  Young  Men's  Christian  Association  has  so 
successfully  applied  elsewhere  among  railroad  men  w  ill  he  in- 
.  vguratcd  in  Brooklyn  A*  i«  well  known  this  work  is  not 
hounded  by  any  denominational  lines,  and  in  fact  it  can  hardly  he 
railed  a  rclixious  work,  hut  is  purely  an  elTort  toward  the  up- 
holding of  mind  and  body  and  the  establishment  of  a  higher, 
rleaner  standard  oi  individual  character.  For  such  purposes  all 
riKhl-liuinled  men  e.111  unite  and  work  together.  This  feature  of 
ihe  association  work  011  street  railway  was  first  iuaiii*nralcd  ill 
Itrooklyn.  and  shortly  afterwards  in  Km-he-lcr.  X  V>,  and  the 
example  will  undoubtedly  not  he  lost  upon  other  railroads  that 
are  studying  tlic  social  and  industrial  hetteiiuent  of  their  eill- 
ployecs 

The  assignation  in  Brooklyn,  whi.h  forms  the  nucleus  h>r  tin- 
work  of  the  Young  Men's  Christian  Association,  is  known  as  the 
Cmployecs'  Benefit  Association,  It  was  organized  not  by  the 
officers  and  subordinate  officer*,  but  by  the  linn  themselves,  under 
tin  advice  and  guidance  of  the  officers  One  of  the  most  impoilain 
teaturcs  of  Mr  tircatsirtgi  r's  uuiliotls  1.1  org.'iitirntii  n  is  that  in  all 
those  combinations  of  effort  bv  which  the  men  are  to  be  benefited 


Young  Men's  ("hrisiiou  Association,  assi~ied  by  others  of  the  same 
training,  will  roiiduct  for  the  men  the  iffairs  of  the  benefit  assorts 
tn  n  and  apply  to  its  social  and  educational  work  the  same  successful 
methods  which  have  stood  the  test  of  time  and  experience  on  the 


BROOKLYN  RAPID  TRANSIT  EMPLOYEES'  RECREATION  ROOM 

steam  railroads  The  benefit  Matures  are  tree  nodical  attendance 
ami  reduced  price  of  drugs.  $1  per  day  sick  benefit,  with  Mutable 
restrictions,  and  $150  in  case  of  death.    It  is  evident  that  in  many 
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Trinivcrir  Scc'ion  thrown  Employment 
Bureau  lue  .        toward  rear, 

ELEVATION  AND  SECTIONAL  DRAWINGS  OF  NEW  CLUB  ROOMS 


Tremvcrtc  Section  looking 
toward  rear 


Front  Etcvition. 


the  executive  ptfeeri  of  the  road  like  but  littU-  active  |i.in,  and 
then  only  in  an  adviMiry  tMp.-iitty.  lit*  lH.ttv«-*i  thai  if  tin-  men  ;ivv 
left  tn  thrnivcUc>  and  rfwo*C  their  ifftCFFI  (r«nn  the  npcrtUillfl 
fore*  with  which  ih«-v  arc  so  much  more  closely  connected,  a  much 


1  p 


cases  the  absence  of  doctors'  bills  for  minor  ailments  will  more 
than  cover  the  annual  dues  of  $6  and  the  initiation  fee  of  S 
Yahtable  prinlcgcs  in  the  handsome  central  club  house  about  to 
Ih-  erected  h>  the  company  tor  the  association  work  goes  wiih  the 

_     iff        MMMv  • 


l.ONlilTUDINAL  SECTION  OF  CLUB  BUILDING 


tinner  foundation  is  made  upon  which  to  build  an  tnwciatkm  for 
mutual  benefit.  JIc.  therefore,  holds  no  oilice  in  the  Ix  nefit  ass..eia. 
lion,  the  president  being  the  general  MttJwrmU'ndmt  of  the  mad,  Tile 
Young  Men's  Christian  Association  has  no  official  connection  with 

the  benefit  association,  and  it  is  meiit  rd  111  connection  with  the 

In  in  fit  association  because  ,1  man.  I  rained  "i  ihe  methods  of  the 


mcaahershltjit  When  the  association  was  organized  the  company 

contributed  $-\nnn  to  its  treasury,  and  agree<|  always  to  pay  the 
salary  of  its  secretary.  The  new  central  headquarters,  which  is 
soon  to  he  built,  and  which  is  described  herein,  will  cost  upwards 
of  $jo,ooo.  The  company  also  proposes  to  provide  and  c<juip 
local  dub  rooms  at  those  depots  and  terminals  that  are  now  with 
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oiu  such  utilities,  at  a  cost  o(  several  thousand  more.  Those  who 
talk  about  the  soulless  nature  of  corporations  will  do  well  to  make 
a  note  01  these  facts. 

Within  six  months  after  the  organization  oi  the  association  it 
had  taken  in  over  .tooo  members,  and  this  number  will  probably  be 
doubled  within  another  year.  The  association,  after  paying  the 
organization  expenses  and  the  running  expenses,  including  sev- 
eral death  benefits  and  many  sick  benefits,  ended  the  first  six 
months  with  a  cash  balance  of  about  $4,000  in  its  treasury.  The 
nun  in  organizing  happily  made  special  provision  for  taking  in 
as  charter  members  all  of  the  old  superannuated  employees  who 


room.  The  game  room  has  four  billiard  and  pool-tables,  a 
shutdeboard  and  numerous  small  games,  such  as  checkers, 
dominoes,  chess,  etc.  The  reading  room  is  to  be  provided 
with  plenty  of  popular  books,  papers  and  periodicals  and 
technical  railway  journals  It  is  the  intention  eventually  to  have 
a  good  circulating  library,  from  which  books  may  be  drawn  and 
sent  to  members  regularly  in  any  part  of  the  city.  The  reception 
room  will  have  a  pianola,  contributed  by  the  former  president. 
C.  L.  Rossiter,  who  was  always  much  interested  in  the  welfare  of 
the  men.  The  gymnasium  is  expected  to  be  up  to  date  in  every 
respect.    It  will  be  prowded  with  Indian  clubs,  dumb  bells,  chest 
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SECOKD  FLOOR  PLAN 


had  served  the  company  long  and  faithfully,  and  who  were  beyond 
the  established  age  limit  of  fitly  years.  Partly  in  consideration  of 
ibis,  anil  for  other  reasons,  the  company  guaranteed  the  financial 
integrity  of  the  association,  and  should  it  be  called  upon  will  see 
that  all  of  the  obligations  arc  met.  In  the  April  12.  1002,  issue  of 
this  paper  there  appeared  a  description  of  tl.r  proposed  central 
headquarters,  which  it  ml  planned  to  locate  at  Kidgewood  On 
account  of  rinding  a  better  location  at  Hast  New  York  it  has  been 
decided  to  erect  there  a  separate  bulding  ill  close  proximity  to 
the  terminals  and  shops  of  the  surface  and  elevated  lines  for  the 
exclusive  use  of  the  association,  and  it  is  expected  that  the  build- 
ing will  be  completed  early  in  the  coming  spring.    It  will  be  of 


w eights,  muscle  developers,  horizontal  bars,  parallel  bars,  vaulting 
horses,  spring  boards,  tumbling  mats,  jumping  bars,  trapeze, 
flying  rings,  traveling  rings,  ladders,  basketball  and  handball 
courts,  etc.  A  competent  physical  director  will  conduct  classes 
in  physical  culture  on  certain  days  of  each  week.  It  will  be  noticed 
that  the  gymnasium  is  immediately  over  the  locker  room  and 
baths,  and  communicates  with  them  by  means  of  a  stairway,  thus 
giving  convenient  access  for  the  devotees  of  physical  culture  to 
the  shower  and  tub  baths.  The  instruction  or  class  room  is  to  be 
one  of  the  most  completely  equipped  of  its  kind  in  the  country- 
It  is  to  have  two  skeleton  car  equipments,  one  representing  the 
surface  and  another  the  elevated  railway  equipment.    They  will 


BASEMENT  PLAN 


frame  construction,  except  the  front  walls  surrounding  the  asso- 
ciation offices,  which  will  be  oi  brick.  It  will  be  three  stories  in 
front  and  two  in  the  rear,  with  dimensions  («<  ft.  x  170  ft  It  will 
be  seen  from  the  floor  plans  shown  herewith  that  the  first  and 
sec  I  floors  arc  devoted  to  the  association  work.  The  employ- 
ment bureau  ior  the  system  occupies  the  front  of  the  basement 
floor,  but  is  separated  entirely  from  the  association  rooms.  The 
remainder  oi  the  basement  floor  is  devoted  to  the  bowling  alleys, 
the  lavatories  ami  the  locker  room.  There  are  two  pairs  of  I  tour) 
alleys,  built  and  equipped  in  the  most  modern  fashion.  The  baths 
and  locker  room  are  immediately  adjoining  the  alleys.  The  baths, 
as  is  usual  in  association  woik.  are  mostly  showers.  The  men 
prefer  running  water,  with  the  opportunity  to  vary  the  tempera- 
ture as  often  as  desired. 

The  second  floor,  as  indicated  by  the  plan,  contains  the  secre- 
tary's office  and  lobby,  the  reception  and  reading  room,  the  game 
and  billiard  room,  the  gymnasium  and  the  instruction  or  class 


have  precisely  the  same  kind  of  apparatus  as  those  in  regular 
service,  and  all  the  working  parts,  including  the  wiring  and  the 
electrical  and  mechanical  details,  will  be  exposed  to  view,  so  that 
the  men  can  have  a  practical  demonstration  of  the  working  ol  the 
entire  apparatus.  There  will  be  an  instructor  to  explain  the  ele- 
mentary principles  to  the  novices  and  to  give  them  information 
concerning  actual  operation,  including  the  rules  and  regulations 
oi  the  road.  From  lime  to  time  lectures  will  lie  given  to  the  old 
as  well  as  the  new  men,  and  made  interesting  and  instructive  by 
practical  illustrations  of  the  several  points  covered.  Educational 
work  is  to  be  made  one  of  the  leading  features  at  these  rooms 
and  the  i'l:issts  will  bring  the  employees  into  actual  contact  with 
the  other  desirable  features  of  the  association.  The  partitions  on 
second  floor  are  folding  or  removable  partitions,  the  idea 
hsing  to  throw  all  the  rooms  together,  making  a  seating  capacity 
for  over  1000  persons,  when  needed  for  large  affairs  The  asso- 
ciation will  give  a  course  of  vaudeville  entertainments  and  lectures 
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during  the  year,  which  will  be  free  to  the  members  Such  oc- 
casions may  be  taken  advantage  of  by  the  officers  o(  the  road 
when  they  desire  to  meet  ami  talk  with  "the  boys." 

L'p  to  the  present  time  the  association  work  has  shown  its  great 
value  by  bringing  the  nun  irom  the  different  divisions  together 
and  placing  them  in  iricndly  social  intercourse  with  one  another 
and  with  the  officers  of  the  company  There  is  manifested  now  a 
truly  fraternal  feeling,  where  before  there  was  suspicion  and  dis- 
tiust.  The  free  semi-weekly  excursions  for  the  men  and  their 
families,  which  went  to  Rockaway  Beach  by  special  train  service, 
contributed  by  President  Grcatsingcr  during  all  of  the  hot  months 
oi  last  summer,  seemed  to  he  one  of  the  valuable  agencies  for 
bringing  men  and  officers  together,  and  it  was  done  under  the 
association  auspices  A  bowling  tournament  is  now  being  con- 
ducted, in  which  fifteen  teams,  including  one  from  the  general 
office,  are  striving  for  the  honor  of  winning  one  ot  the  several 
handsome  prizes,  costing  from  $5  to  $so.  for  the  individual  scores 
and  $joo  ior  the  team  scores.  In  all  of  the  efforts  of  this  kind 
which  are  making  tor  the  mutual  good  oi  the  employer  ami  the 
employee,  the  restraining,  refining  and  upliiting  influence  of  the 
Young  Men's  Christian  Association  workers  is  quietly  and  un- 
ostentatiously being  exercised,  ami  it  is  safe  lo  say  that  no  in- 
dividual who  comes  in  contact  with  that  influence  will  be  injured 
thereby. 

•  ♦♦ 

Increasing  Traction  by  Magnetism 

Some  interesting  experiments  have  been  made  at  Seattle,  Wash  . 
the  last  two  years  on  electric  railway  trucks  equipped  with  devices 
ior  increasing,  by  means  of  magnetism,  the  adhesion  oi  the  wheel 
to  the  rail,  or  in  other  words  the  traction.  The  results  which  have 
been  obtained  are  somewhat  remarkable,  and  may  be  of  far- 
reaching  importance  in  railroad  work.    The  apparatus  has  been 


between  the  wheel  and  rail  is  by  no  means  an  equivalent  of  an 

added  weight  which  would  give  the  same  (taction.  In  order  to 
demonstrate  this  a  car  was  loaded  with  a  weight  which  would  give 
it  a  tractive  effort  .550  per  cent  greater  than  the  empty  car.  The 
current  required  to  propel  the  car  on  the  level  was  noted;  the 
current  required  to  propel  the  empty  car  under  the  same  con- 
ditions without  the  magnetic  adhesion  device,  ami  finally  the 
empty  car  was  run  with  the  magnets  energized  It  was  found  that 
the  increase  in  power  required  to  propel  the  car  on  the  level,  with 
the  magnetic  device  in  action,  on  r  that  needed  when  tin  magnets 
were  not  energized,  was  only  2.1  per  cent  of  the  increase  required 
to  propel  the  ear  loaded  with  a  weight  which  would  give  it  350 
per  cent  increase  in  "tractive  effort  without  the  aid  ot  the  magnetic 
device.  The  difference  between  2.,  per  cent  and  100  per  cent, 
therefore,  would  represent  the  difference  between  the  rolling  fric- 
tion of  the  wheel  on  the  rail  with  magnets  in  action,  and  the  bear- 
ing and  rolling  inction  caused  by  an  incrense  in  dead  weight  suf- 
ficient to  give  .150  per  cent  increase  in  traction. 

In  the  tests  at  Seattle,  which  were  made  by  the  division  master- 
mechanic  of  the  Northern  Pacific  Railroad,  it  was  found  necessary 
to  gnase  the  rails  and  wheels  with  axle  grease  in  order  to  bring 
the  slipping  point  oi  the  wheels  down  to  tin  limits  of  the  motor 
capacity  when  the  magnets  were  energized  The  draw-bar  pull 
upon  tins  gre.-istil  rail  beiore  the  wheels  began  to  slip  was  1500 


PLAN  AND  SECTION  OH  AN  .-LECTRIC  TRUCK  WITH  MAGNETIC  ADHESIVE  DEVICE 


much  perfected  since  the  first  experiments,  and  its  weight,  as  well 
as  the  amount  of  energy  required  to  energize  it.  seem  to  lie  well 
within  practical  requirements  Furthermore,  it  obviaies  the  neces- 
sity for  important  modification  of  existing  trucks  or  motors, 
which  will,  of  course,  be  an  important  consideration  with  the 
management  oi  mads  already  equipped 

Herewith  are  presented  diagram*  showing  the  magnetic  equip- 

meut  of  a  truck  now  in  Seattle,  placed  on  all  four  wheels  of  a 
double-truck  15-ton  car,  equipped  with  two  50-hp  motors.  On 
each  side  of  the  motor,  between  the  motor  casing  and  the  wheel, 
is  a  bearing  which  supports  an  arm.  upon  which  the  magnetizing 
toil  of  wire  is  wound.  The  other  end  oi  the  arm  carries  a  wheel 
without  any  flange,  which  rolls  along  the  rail  when  the  device  is  in 
operation,  and  is  held  S  in  above  the  rail  by  springs  when  the 
.nil  is  not  energized.  The  object  of  this  arrangement  of  an  idler 
wheel  upon  the  rail  is  to  give  a  short  magnetic  circuit.  The  lines 
of  force  in  this  case,  of  course,  flow  from  the  arm  lo  the  car 
iournal  and  wheel,  from  the  cat  wheel  lo  the  rail,  from  the  rail  to 
the  idler  wheel,  and  hence  through  the  coil  woiitul  arm.  Some 
earlier  experiments  attempted  to  dispense  with  the  idler  and  make 
-imply  a  magnetic  circuit  from  one  car  wheel  to  the  other  through 
the  rails:  but  these  arrangement*  required  a  great  dial  more 
electrical  energy  than  the  present  one.  With  an  expenditure  of 
2' •  hp  in  electrical  energy,  to  magnetize  the  four  coils,  an  in- 
crease in  tractive  effort  of  350  per  cent  is  obtained,  ami,  what  is 
still  more  remarkable,  the  trnctivc  effort  does  not  fall  off  when  the 
wheels  begin  to  sl„|e  or  spin,  but.  on  the  other  hand,  increases 
slightly  This  is  accounted  for  by  the  generation  of  eddy  cur- 
rents in  the  wheel  and  rail  when  slipping  takes  place 
This  increase  in  tractive  effort  being  due  to  magnetic  attraction 


lbs.  It  was  increased  to  5250  lbs.  upon  the  energizing  of  the 
magnets,  * 

It  will  be  seen  from  tiic  drawings  of  the  truck  that  the  device 
docs  nut  take  up  an  unreasonable  amount  of  space  on  the  axle, 
though,  of  course,  it  would  he  somewhat  crowded  with  larger 
motor  equipments,  and  in  some  cases  might  preferably  be 
mounted  on  the  truck  itame  rather  than  on  the  axle  It  is  pro- 
posed to  use  this  device  to  increase  the  traction  of  steam  and 
electric  locomotives  as  well  as  electric  motor  cars.  In  electric 
railway  operation,  as  at  present  carried  on.  probably  the  most 
valuable  feature  of  this  improvement  is  the  increased  braking 
power  it  affords  ior  emergency  stops,  especially  when  the  rails 
are  slip|srry  and  for  controlling  the  car  on  grades.  An  increase 
in  tractive  effort  of  .150  per  cent  is  by  no  means  to  lie  despised. 
According  to  modem  methods,  with  motors  on  every  axle,  there 
is  not  as  great  need  for  increase  in  traction  during  acceleration 
as  there  would  be  if  the  motive  power  were  concentrated  at  one 
point  in  the  train,  yet  there  is  a  possibility  that  the  use  of  a  mag- 
netic device  of  this  kind  will  modify  the  present  tendency  to  dis- 
tribute motors  throughout  the  train,  and  will  tend  to  a  more 
extensive  use  of  electric  locomotives  for  certain  kinds  of  service. 
The  electric  locomotive,  equipped  with  magnetic  traction-increas- 
ing apparatus,  would  have  its  traction  so  increased  that  the  neces- 
sity for  distributing  motors  throughout  a  train  would  not  be  as 
great  as  at  present.  It  greatly  increases  the  possible  train  weight  an 
electric  locomotive  can  start  without  increasing  the  locomotive 
weight. 

This  apparatus  is  now  controlled  by  the  Magnetic  Equipment 
Company,  of  Chicago,  and  the  invention  is  credited  to  A.  A. 
Honey,   formerly  of  Tacoma.  Wash. 
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New  Repair  Shops  of  the  Brooklyn  Rapid  Transit 
Company 

Some  twenty  or  more  year*  ago  an  extensive  scries  of  plan; 
were  mailt*  lor  improving  the  steam  railroad  facilities  of  I-ong 
Island,  ami  mm  M  the  features  <>t  tin*  si'lu-nit'  was  an  immense 
terminal  Malum  at  Thirty  Kighth  Street  and  Second  Avenue. 
Brooklyn.   This  station  was  erected  l>y  the  Smith  Brooklyn  Rail- 


INTERIOR  OF  SHOP 

mad  Sc  Terminal  Company  as  the  enterprise  wan  called.  Imt  was 
never  used,  and  lias  remained  practically  idle  (or  many  years.  The 
property-  was  acquired  by  the  Brooklyn  Rapid  Tran-.it  Company  a 
year  or  more  ago.  and  ha*  been  mm  used  a-  a  shed  for  the 
storing  of  cars.  Plans  have  now  been  perfected,  however,  for 
transforming  the  strmmre  into  what  vwl)  probably  he  one  of  tilt 
n  ost  extensive  and  convenient  repair  shops  in  the  country. 

It  is  expected  in  the  near  future  to  rebuild  and  equip  J40  of  the 
steam  coaches  at  present  used  on  the  elevated  with  motors.  These 
cars  are  10  K*  considerably  changed,  in  order  to  conform  with  the 
standard  elevated  equipment  used  since  the  introduction  o(  elec- 
trical operation  on  the  road    The  platiorms  will  he  lengthened  to 


cently  taken  on  the  ground,  show  the  present  general  appearance 
of  the  building  and  the  state  of  the  work  of  changing  it  into  a 
repair  shop  The  shop  is  T48  ft.  t>  ins.  wide,  and  51 J  ft.  4  ins.  long. 
At  the  Second  Avenue  end  there  is  a  partition  about  44  ft.  from 
the  end.  which  encloses  what  was  originally  intended  as  a  waiting- 
room.  It  will  he  used  as  a  carpenter  shop.  At  one  end  of  this  space, 
which  is  two  stories  high,  in  the  corner  of  the  building,  offices  have 
beer)  partitioned  off,  and  along  the  second  story  a  balcony  will  ex- 
tend across  the  building,  from  which  an  inspection  of  the  whole 
shop  can  be  readily  made. 

There  arc  eight  tracks  in  the  station.  The  ground  is  now  being 
broken  (or  a  concrete  tilling,  which  will  he  evened  off  level  with 
the  head  ol  the  rail,  making  a  hard,  smooth  floor  for  the  shop 
A  novelty  of  the  sonstructimt  is  that  the  roof  is  supported  on  trusses 
that  extend  entirely-  across  the  shop,  leaving  the  interior  free  from 
posts.  The  track  Mi  the  south  side  ol  the  building  is  to  be  extended 
so  as  to  run  out  by  a  slight  grade  In  Second  Avenue.  This  track 
will  be  used  for  bringing  in  supplies,  etc.,  and  none  of  the  repair 
work  will  be  done  upon  it.  The  next  two  tracks  have  a  pit  run- 
ning their  entire  length,  and  will  be  used  for  truck  and  motor 
work.  Tracks  4.  5  and  6  will  be  used  for  the  wood  work.  The 
last  two  tracks.  7  and  8,  will  be  used  by  the  painters.  Along  tin- 
north  side  of  the  building  the  station  platform,  which  was  one 
of  those  originally  intended  for  use  by  passengers,  has  been  left, 
but  at  the  south  side  the  floor  has  been  evened  off  at  the  same 
level  as  the  rest  ol  the  floor  space.  At  the  east  end  of  the  building 
there  is  to  lie  liiult  at  the  side  of  the  first  track  a  high  platform 
about  So  ft.  long  lor  receiving  goods  on  flat  cars  At  both  sides 
of  the  building  a  platform  is  to  be  placed  about  X  ft.  wide  and  K  It 
8  ins.  below  the  roof,  These  platiorms  will  he  supported  by 
brackets  underneath,  and  their  outer  edges  will  be  hung  from  iron 
rods.  Hie  platform  011  the  north  side  will  be  used  by  the  wire- 
men,  and  that  on  the  south  side  for  the  storage  of  light  parts  of 
the  equipment.  Over  the  two  pit  tracks  will  be  two  traveling 
cranes,  supported  on  rails  suspended  from  the  roof  trusses,  as 
shown  in  the  cross  section.  These  cranes  will  be  provided  with 
two  air  hoists  on  transverse  travelers.  About  the  floor  between 
the  other  tracks  are  suspended  platforms  upon  which  the  work- 
men can  stand  while  rebuilding  and  painting  the  cars.  These  plat- 
forms arc  hung  from  the  roof  trusses.  At  the  west  end  of  the 
building  a  transverse  traveling  crane,  55  ft.  in  length,  traverses  the 
entire  width  This  crane  will  lie  capable  of  picking  up  a  com- 
plete car  body  and  moving  it  to  any  track  desired. 

The  windows  at  the  north  of  the  building  are  unobstructed,  hut 
at  the  south  the  windows  in  the  walls  are  darkened  by  buildings 
built  on  the  adjoining  property.    In  order  to  give  more  light. 


tiENF.RAL  VIEW  OH  TERMINAL   STATION  BEING  MADE  INTO  REPAIR  SHOP 


4  ft   i:n  ins  fr..m  ihe  present  dimensions  of  J  ft.  .•  ins.,  ntces* 

Pirating  the  changing  ol  the  h  Is.  etc.    Additional  sill.s  will  be 

placed  under  the  car  to  strcnglhcu  the  present  side  sills,  and  new 
11  neks  will,  of  course,  be  required  The  present  shop  facilities  of 
I  lie  road  31c  entirely  inadequate  to  handling  this  immense  amount 
oi  work,  ami  the  old  station  of  the  South  Itiooklyn  Railioad  \ 
I'crunnal  Company  was  thiHlglit  <>t  as  a  solution  to  the  problem. 
Tin)  idea  was  immediately  put  to  use.  ami  the  accompanying  half- 
lone  engravings,  which  are  reproduced  from  photographs  rt- 


therc fore,  to  this  part  of  the  shop  openings  are  being  made  in  the 
root.  Mil  skylights  will  be  introduced.  The  central  part  of  the 
structure  is  lighted  by  a  monitor  running  the  entire  length  of  the 
rool  The  top  of  this  monitor  consists  of  sections  alternately 
glazed  and  solid,  about  hall  the  surface  being  glazed.  1  In  sides 
of  the  monitor,  which  arc  now  only  partially-  glazed,  will  probably 
have  sash  placed  in  them  for  the  entire  length.  The  shop  will 
be  heated  by  steam,  radiators  being  placed  in  various  parts  of  the 
but'dmg.  while  in  the  pits  and  under  the  galleries  at  the  side,  steam 
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FAST  FRONT  OF  NEW    REPAIR  SHOP 


pipes  will  be  suspended.  The  boilers  for  the  steam  heating  system 
will  be  in  the  west  end. 

The  carpi  it!,  i  shi>p  will  contain  only  a  few  tools,  such  as 
a  circular  saw,  a  band  saw.  small  foffct,  drill  press,  tiiol  grinder, 
laihe,  etc.,  as  the  greater  part  of  the  work  is  expected  to  be 


ready  the  cars  will  be  run  in  for  conversion  to  the  new  standard. 
When  finished  there  will  be  room  for  forty-two  cars  on  the  floor,  so 
distributed  that  the  workmen  will  not  interfere  with  each  other. 
The  plans  have  not  yet  been  fully  decided  upon,  but  the  accom- 
panying cuts  show  the  probable  changes  and  method  of  dis- 
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TRANSVERSE  SECTION,  SHOWING  CRANKS  AND  PLATFORMS 
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PROPOSI  IJ  GROUND  PLAN  OF  REPAIR  SHOP 


done  at  the  Fifty-Second  Street  simp*,  where  every  facility  is 
afforded  for  wood  and  metal  working  (see  a  complete  description 
of  the  Fifty-Second  Street  shops  whu-h  was  given  in  the  Street 
Railway  JomNAi.  for  Dec.  I,  1900).  In  the  carpenter  shop  will 
be  lockers  for  the  convenience  of  the  men.  lavatories,  etc. 

Work  is  being  rapidly  pushed  on  the  transformation  of  the  old 
Marion  into  an  up-to-date  shop,  and  as  soon  as  the  building  is 


tributing  the  platforms,  cranes,  etc.  The  situation  of  the  shop  is 
one  of  the  most  convenient  possible.  It  lies  between  two  streets 
having  surface  tracks,  connects  with  the  tracks  of  the  Long  Island 
Railroad,  and  is  within  a  minute's  walk  of  the  elevated  railroad 
siation.  The  alterations  are  in  charge  of  Master  Mechanic  A.  J. 
Wilson,  of  the  railway  company,  who,  of  course,  will  have  the 
building  under  his  direction  after  their  completion. 
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The  Wheel  Capacity  for  Engine-Driven  Alternators 

BY  H.  F.  SCHMIDT 

The  wheel  capacity  for  engine-driven  alternators  has  been  the 
subject  of  much  discussion  among  the  electrical  ami  mechanical 
fraternities  ever  since  the  problem  of  parallel  operation  ol  genera- 
tors was  first  met  with.  This  is  shown  by  the  paper  on  this  sub- 
ject by  Mr.  Schlichter,  before  the  American  Society  of  Mechanical 
Engineers  last  week,  as  well  as  the  extended  discussions  by 
Messrs,  Keilholtz,  Emnutt,  Steinmctz.  licrg,  Schlichter  and 
others  at  the  October,  1901.  meeting  of  the  American  Institute  of 
Electrical  Engineers. 

One  of  the  first  requirements  for  the  successful  operation  of 
alternators  in  parallel  is  that  the  engines  driving  them  have  as 
nearly  as  possible  a  uniform  torque,  since  alternators  are  par- 
ticularly sensitive  to  the  instantaneous  changes  ol  angular  ve- 
locity of  the  shaft,  due  to  the  inertia  of  the  reciprocating  parts, 
angularity  of  the  connecting  rod  and  drop  of  steam  pressure  on 
the  piston,  due  to  the  expansion  of  the  steam  after  cut-off. 

Of  these  causes  for  the  variation  of  the  angular  velocity  the 
effect  of  the  inertia  of  the  reciprocating  parts  is  the  most  serious, 
though  not  so  much  so  in  the  first  as  in  the  second  half  oi  the 
StroktC*  In  the  first  half  of  the  stroke  the  mass  of  the  piston, 
piston  rod  and  connecting  rod  must  be  accelerated,  requiring,  at 
high-piston  speeds,  a  force  as  great  as  the  total  pressure  of  the 
steam  on  the  piston,  while  in  the  second  ball  of  the  stioke  the 
masses  must  be  brought  to  rest,  giving  out  the  stored  energy, 
resulting  in  an  excessive  thrust  on  the  crank-pin  and  an  increased 
torque.  The  extent  of  this  effect  is  directly  proportional  to  the 
mass  of  the  reciprocating  parts  ami  as  the  square  of  the  number 
of  revolutions  per  minute.  Hence  the  low-pressure  piston  will 
affect  the  torque  most,  owing  to  its  weight.  This  excessive  thrust 
at  the  end  of  the  stroke  can  he  somewhat  counterbalanced  by 
having  considerable  compression  and  making  the  low-pressure 
piston  as  light  as  possible  A  change  of  the  pi .siiion  of  the  rranks 
from  go  degv  will  also  tend  to  give  a  more  uniform  torque,  though 
this  will  lead  to  difficulties  in  the  steam  distribution  between  the 
cylinders.  Also  if  the  load  is  not  divided  equally  between  the 
cylinders,  the  greater  part  being  done  by  the  low-pressure 
cylinder,  the  "peak."  as  shown  by  the  indicator  card  at  the  end  of 
the  low-pressure  stroke,  will  be  much  flattened. 

Eor  the  foregoing  reasons  there  are  but  two  or  three  impulses 
obtained  in  one  revolution  of  a  cross-compound  engine  instead 
of  four,  as  would  be  expected,  and  for  similar  reasons  it  has  been 
found  that  the  three-crank  triple  expansion  engines  are  little  better 
in  this  respect  than  the  cross  compound  Thus,  it  would  seein  as 
though  a  more  even  crank  effort  could  be  obtained  from  the  cross- 
compound  type,  by  converting  it  into  .1  two-crank  triple-expansion 
engine,  with  the  high  and  intermediate  cylinders  in  tandem,  thus 
more  nearly  equalizing  the  w.ight  of  the  reciprocating  parts,  and 
obtaining  a  greater  uniformity  of  the  steam  pressure  throughout 
the  high  pressure  stroke. 

Owing  to  the  angularity  of  the  connecting  rod  the  effect  of 
gravity  on  the  piston  of  vertical  engines  is  not  the  same  on  the 
up  as  on  the  down  stroke,  thus  making  the  torque  variable,  there- 
fore the  horizontal  engine  has  an  advantage  in  this  respect. 

The  result  of  these  various  causes  for  the  instantaneous  change 
in  the  angular  velocity  is  that  a  massive  fly-wheel  is  required, 
since  if  an  alternator  has  />  pairs  of  poles,  and  the  maximum 
angular  displacement  of  the  shaft  is  .'  ,  then  will  the  electrical  dis- 
placement be  a  =  l>  A .  hence  the  greater  frequency  and  the  slower 
the  speed  of  rotation,  the  smaller  the  angular  displacement  of  the 
shaft  permissible. 

The  energy  in  foot  pounds  which  a  fly-wheel  of  moment  of 
inertia  J  can  store  up  with  a  displacement  ■  ,  will  be  given  by 


M 


Energy  


we  have 


where 


M  =  ma«»  of  the  fly-wheel,  and  r  is  the  radius  of  gralion.  and"  is 
the  variable  angular  displacement  in  circular  measure.  Therefore, 
it  follows  that  the  greater  the  unbalancing  faetor  and  the  smaller 
the  \alue  of  S,  the  greater  must  be  the  mass  of  the  fty-whccl. 

From  the  nature  of  the  fly-wheel  and  the  duty  it  performs  il  i$ 
evident  that  its  action  is  like  that  of  the  pendulum— an  oscillatory 
motion— acting  on  the  governor,  which  if  sensitive  will  be  affected 
by  it.  often  causing  cumulative  "hunting."  with  the  result  that  the 
machines  will  he  thrown  out  of  step  There  are  several  remedies 
for  this  trouble,  the  most  effective  of  which  probably  is  the  use 
of  "time  delay"  dash  pots,  the  invention  ol  II.  \\".  Ruck  and  II 
Cooke.   Another  successful  means  of  preventing  this  trouble  is  in 


changing  the  weights  on  the  governor,  keeping  the  moment  of 
the  weight  the  same,  but  changing  the  moment  of  inertia  by 
lengthening  the  lever  arm.  This  gives  the  governor  a  different 
period  of  oscillation  irom  that  of  the  lly-whccl.  causing  them  to 
neutralize  each  other. 

While  an  absolutely  uniform  torque  is  desirable  a  constant  speed 
of  rotation  is  not  necessary,  ior.  as  has  been  shown  by  Mr.  Stein- 
mctz, under  that  condition  the  division  of  the  load  between  the 
machines  is  indeterminate,  consequently  a  small  decrease  of  speed 
is  desirable  with  increase  in  load. 

Having  discussed  the  steam  engine  side  of  the  question  there  are 
certain  electrical  requirements  which  must  be  considered,  which 
are  more  or  less  contradictory  to  the  facts  governing  the  con- 
ditions of  uniform  rotation  of  the  engine,  were  it  not  connected  to 
the  alternator.  Namely,  considered  separately,  absolutely  uniform 
rotation  of  the  engine  could  be  obtained  if  we  made  the  fly-wheel 
of  sufficient  capacity,  but  when  considered  in  its  relation  to  the 
alternator  we  must  consider  the  synchronizing  action  which  exists 
between  the  alternators  operating  in  parallel,  and  to  the  rotaries 
and  synchronous  motors  on  the  circuits  Considering  the  form 
of  the  waves  as  sine  waves,  and  if  the  angle  of  lag  or  lead  between 
the  machine  is  B.  then  will  the  cross  current  through  the  ma- 
chines be 


i      C  sin 


B 


and  as  the  synchronizing  force  is  porportional  to  this  current,  that 
is 

F  =  synchronizing  force  =  K  sin  — 


and  B  -  2  sin    ,  > 
Is. 


or  as  F  =  J  (<»  +  '$  dt) 


0 


|(«  +  «  d.) 
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It  follows  that  an  increase  in  J  means  an  increase  in  B  and  L 
Therefore  too  large  a  fly-wheel  is  almost  as  had  as  one  which  is 
too  small.  From  experience  with  a  large  number  of  representa- 
tive alternators  it  has  been  found  that  the  maximum  short-cir- 
cuited current  was  about  -'  5  times  the  full-load  current,  hence  the 


impedance  isZe  ^ 


E 

*5 


2  E  sin 
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this  shows  the  maximum  allowable  electrical  displacement  to  be 
2.3  if  a  cross  current  of  10  per  cent  of  maximum  full-load  current 
is  to  be  permitted  The  synchronizing  torque  due  to  this  current 
may  aggravate  the  unbalanced  effect  of  the  engine  by  as  much  as 
yi  per  cent,  which  has  been  found  in  some  cases. 

The  unbalancing  faclor  found  in  average  engines  may  be  ex- 
pected to  be  about 

.15  to  .3  for  single-crank  engines. 
075  to  is  for  two-crank  compound. 

Three-crank  compound  and  triple-expansion  engines  show 
about  the  same  unbalancing  iactor  as  the  cross-compound  engines, 
for  reasons  already  stated 

"Hunting"  or  "surging"  can  be  greatly  reduced  by  the  use  of 
,  "deadeners"  (short-circuited  windings  on  the  field  coils),  but  can 
not  he  prevented  entirely,  for,  like  the  governor,  they  depend  for 
a  change  in  velocity  to  make  them  come  into  play,  therefore  a 
vlight  angular  deviation  must  exist.  When  deadeners  are  to  be 
used  atynaturc  slots,  which  are  alnio«t  rlosed.  will  be  found  ad 
\  antageous,  as  they  keep  the  flux  density  in  the  pole  face  more 
uniform,  resulting  in  a  smaller  loss  from  eddy  currents. 

In  considering  two  or  more  alternators  operating  in  parallel, 
driven  by  steam  engines,  it  has  occurred  to  the  writer  that  if 
instead  of  having  the  alternators  rigidly  connected  to  the  engines, 
they  were  driven  through  a  spring  coupling,  and  the  engine  fly- 
wheel were  only  of  moderate  weight  and  the  rotating  part  of  the 
alternator  of  great  weight,  then  would  any  momentary  change  111 
the  angular  velocity  of  the  engine  shaft  be  taken  up  by  the  spring 
without  changing  the  angular  velocity  of  the  moving  part  of  the 
alternator  to  any  great  extent.  It  might  seem  at  first  as  if  cnmnla 
live  oscillation  would  take  place  under  these  circumstances,  but  if 
the  moments  of  inertia  of  the  two  rotating  parts  and  stiffeners  of 
the  springs  were  properly  adjusted,  such  oscillation  could  not 
take  place.  Also  in  a  plant  in  which  several  alternators  were  run- 
ning the  stiffeners  of  the  various  springs  would  each  be  resigned 
differently  so  as  to  prev«  nt  any  resonance  The  chief  objection  is 
that  it  cannot  be  adapted  conveniently  to  engines  of  large  power 
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The  action  of  these  springs  would  he  very  similar  10  self-induction 
placed  between  (he  generators,  except  that  it  would  not  cause  any 
heating  of  the  alternators  and  permit  their  carrying  a  greater  load 
without  overheating 


Flywheel  Capacity  for  Entfne-Drivcn  Alternators  * 

BY  WALTER  I.  SLICIITER 

The  paper  is  written  with  the  object  of  showing  certain  con- 
siderations which  must  be  borne  in  mind  when  selecting  a  steam 
engine  to  drive  an  alternating. current  generator  which  is  to  run 
in  multiple  with  another  generator  or  which  is  to  generate  power 
(or  a  system  in  which  synchronous  apparatus,  such  as  syn- 
chronous motors  or  rotary  converter*,  are  to  operate. 

A  detailed  analssis  of  the  mechanical  action  in  the  engine  which 
is  the  cause  of  the  trouble  is  to  be  found  in  J.  1  Astrom's  paper, 
and  the  discussion  thereon,  read  before  the  society  last  year  at 
Milwaukee. 

An  alternating-current  generator,  when  direct-connected  to  a 
steam  engine,  is  sensitive  to  certain  irregularities  in  the  speed  of 
the  engine,  which  affect  no  other  type  of  apparatus  This  irregu- 
larity  is  in  the  instantaneous  value  of  the  speed,  or  the  variation 
of  the  angular  velocity  during  one  revolution,  as  distinguished 
from  the  changes  in  the  average  speed,  due  to  a  change  of  load  or 
of  steam  pressure. 

During  one  revolution  thr  force  applied  to  trie  crank-pin  of  a 
steam  engine  varies  considerably,  due  to  the  following  causes: 

Transfer  of  reciprocating  to  rotating  motion. 

Variation  in  steam  pressure  on  the  pi-ton.  due  to  expansion. 

Inertia  of  the  reciprocating  parts. 

Weights  of  the  reciprocating  parts 

Throw  of  connecting  rod 

Shortness  of  connecting  rod. 

Of  these  the  first  three  arc  of  the  greatest  magnitude  The  first 
causes  the  torque  to  pass  through  7ero  twice  in  each  revolution, 
the  second  causes  the  torque  to  be  Vss  in  the  second  half  of  a 
stroke  or  impulse  than  in  the  first.  The  effect  of  the  reciprocating 
parts  is  to  diminish  the  torque  in  the  first  half  of  the  *troke  and 
increase  it  in  the  second  half.  Therefore,  it  is  opposed  to  and 
counteracts  the  effect  ejf  expansion.  The  inertia  effect  is  of  con- 
siderable magnitude,  and  frequently  morr  than  balances  the  effect 
of  expansion  This  is  particularly  the  case  in  hifrh-tpeed  engines 
and  in  the  low-pressure  cylinder  of  a  cross-compound  engine, 
which  is  necessarily  very  !ai«c  and  bulky.  The  effect  of  the  re- 
ciprocating parts  is  the  most  interesting,  as  it  may  be  either 
harmful  or  beneficial— harmful  in  produring  a  peak  at  the  end  of 
the  low-pressure  stroke,  where  it  overlaps  the  admission  of  the 
high-pressure  stroke,  thus  merging  the  two  impulses:  beneficial 
in  lowering  the  excess  energy  during  admission  of  the  high- 
pressure  stroke. 

In  a  single  cylinder  double  acting  engine  there  are  two  im- 
pulses per  revolution,  and  in  a  cross-compound  engine  there  are 
four  impulses.  During  the  first  part  of  the  stroke  the  effort  is 
less  than  the  average,  dur-tii;  the  second  part  (equal  to  about  one- 
half  the  period  of  the  stroke)  it  is  greater  than  the  average. 
During  the  last  pari  of  the  stroke  the  effort  is  less  than  the  average 
again  This  is  shown  diagrammatical!)'  in  Fig.  I,  Curve  I.  Curve 
F  is  the  varying  crank  effort  or  torque  in  foot  pounds  at  the 
center  of  the  shaft.  The  straight  line  Ad  represents  the  average 
value  or  mean  effort.  The  difference  between  these  two  at  any 
time  represents  the  excess  of  deficit  torque,  or  the  force  acting  on 
the  fly-wheel  or  given  by  the  fly-wheel. 

This  force  F,  acting  on  the  mass  oi  the  fly-wheel  M.  gives  the 
F  F 

wheel  an  acceleration  a  =  — .  or  a  =  — .  where  /  is  the  moment 
M  I 

of  the  fly  wheel. 

From  o  to  b  in  the  diagram  the  acceleration  is  negative  and  the 
speed  drops  (Curve  2),  from  b  to  d  the  acceleration  is  positive 
and  the  speed  rises,  the  gain  in  speed  from  minimum  to  maxi- 
mum (b  to  d).  represented  by  5.  being  proportional  to  the  area  of 
the  figure  bed.  The  acceleration  is  negative  again  from  d  to  r. 
and  the  speed  drops  back  to  its  original  value  at  the  end  of  the 
impulse  to  pass  through  a  similar  cycle  in  the  next  impulse. 

While  the  speed  is  less  than  the  average  during  the  first  half  of 
the  impulse  (as  from  a  to  c.  Curve  V),  any  definite  point  of  the 
revolving  masses,  as  the  crank  pin  center,  will  fall  behind  the 
position  it  would  maintain  if  the  angular  velocity  were  constant; 
and  at  e,  where  the  speed  becomes  greater  than  the  average  again, 
it  will  have  reached  its  greatest  displacement  and  will  commence 

*  Abatract  jiaper  preientetl  at  the  S>w  York  mreting  l  December.  lf>er»^  „f  ih* 
American  Society  of  Mechanical  l.rt  neers. 


to  regain  its  correct  position,  which  it  reaches  at  d,  and  passes 
to  a  displacement  ahead  of  that  of  constant  velocity.  The  change 
of  position  from  c  to  t,  represented  by  2  i .  if  proportional  to  the 
area  of  the  Curve  V  between  c  and  t. 

Thus  we  find  that  the  displacement  angle  is  proportional  to 
the  double  integral  o[  the  curve  of  unbalanced  effort.  This  would 
Ik*  a  long  and  tedious  operation,  but  it  is  the  only  correct  method 
of  obtaining  exact  values.  The  method  was  given  in  the  discus- 
sion on  Mr.  Astrom's  paper.  The  work  may  be  considerably 
shortened  by  the  use  of  the  integraph  (of  Coradi,  Zurich),  an 
instrument  which  will  graphically  integrate  each  curve  in  turn. 
By  tracing  the  curve  to  be  integrated  with  the  pointer,  a  recording 
pointer  will  draw  a  curve,  each  ordinate  of  which  is  proportional 
to  the  area  enclosed  by  the  original  curve  up  to  that  point.  Its 
principal  objection  is  that  to  get  accuracy  the  original  curve  must 
be  on  a  large  scale,  for  the  deduced  curve  is  of  such  a  scale  that  a 
t-in.  ordinate  represents  at  least  4  *q.  ins  of  area  in  the  original. 

Tlie  displacement  may  be  obtained  approximately  quite  easily 
on  the  assumption  that  the  curses  arc  more  or  less  regular  and 
symmetrical,  resembling  sine  curves. 

tn  a  bipolar  alternator  the  e.  m.  f  performs  a  complete  cycle 
for  every  revolution:  in  a  four-pole  machine  there  are  two  cycles 
per  revolution:  that  is,  there  is  a  cycle  for  every  pair  of  poles  per 
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FIG.  I.-TORQUE.  SPEED  AND  DISPLACEMENT  OF  A  SINGLE- 
CRANK  ENGINE 

revolution,  and  if  there  are  f  pairs  of  poles  on  an  alternator  one 
cycle  of  the  crank  corresponds  to  f  X  300  degs.  in  the  electrical 
circuit.  The  effect  produced  in  the  electrical  circuit  is  due  to  this 
displacement  rather  than  to  the  variation  in  speed. 

A  displacement  oi  phase  in  the  electrical  circuit  of  25  from 
mean  will  cause  a  cross  current  of  about  10  per  cent  of  full-load 
current  to  flow.  Therefore  we  assume  a  —  2.5  as  -he  limiting 
value  of  the  displacement.  This  cross  current  heats  the  windings 
of  the  generators  and  may  cause  considerable  loss  of  power  in 
the  resistances  of  the  connecting  cables. 

The  value  o  -  2  5  is  one  which  builders  of  electrical  apparatus 
have  more  or  less  generally  agreed  on  as  the  limit,  if  satisfactory 
parallel  running  ol  apparatus  is  expected.  If  ether  conditions  are 
favorable,  such  as  low  resistance  between  generators,  and  few 
synchronous  motors  in  circuit,  the  generators  will  work  well  in 
I  ir  lie]  m  Ih  a  oi  sidcrabh  gieac  '  d>s<  •".  •c-nent.  bu  whea  the 
conditions  become  exacting  2  5  is  the  limit. 

A  synchronous  motor  or  rotary  converter  having  a  constant 
load  tends  to  run  at  constant  speed  and  has  more  or  less  fly- 
wheel effect  in  its  rotating  member.  If  now  this  is  connected  to 
an  alternator  driven  by  an  engine  which  has  an  irregular  angular 
velocity,  giving  a  displacement  from  +  2.5  to  —  2,5,  there  will  be 
a  continual  give  and  take  of  current  between  the  two,  which  may 
lead  to  the  phenomenon  known  as  hunting.  That  is,  when  the 
generator  is  ahead  of  the  motor,  the  motor  tries  to  catch  up  and 
takes  power  from  the  generator  to  do  so;  then,  when  the  genera- 
tor is  behind  in  relative  position,  the  motor  tries  to  drag  it  along, 
and  in  so  doing  gives  its  power  back  again. 

We  have  seen  that  the  evil  effect  in  the  electrical  circuit  in- 
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creases  with  P.  the  number  of  pairs  of  poles.  Thus  it  is  that  high- 
frequency  generators  give  more  trouble  than  low-frequency 
generators.  In  most  designs  of  engines  the  fly-wheel  capacity 
necessary  to  carry  the  engine  over  a  change  in  load  while  the 
governor  is  operating  is  sufficient  to  maintain  the  angular  velocity 
within  reasonable  limits,  but  in  cross-compound  engines  the 
inertia  of  the  reciprocating  parts  of  the  low-pressure  cylinder  (the 
cylinder  being  so  large)  is  usually  so  great  that  the  crank  effort 
diagram  is  much  distorted.  Instead  of  getting  four  peaks  per 
revolution  we  get  two  or  three,  and  each  of  these  peaks  lasts 
longer,  the  period  of  high  speed  lasts  longer  and  the  displacement 
ts  greater. 

There  is  also  an  aggrevating  action  in  the  electrical  generator 
itself,  as  pointed  out  by  H.  E  Longwell  in  a  paper  before  the 
Engine  Builders'  Association  last  May.  This  is  what  may  be 
called  the  synchronizing  force,  or  torque,  of  the  generator.  As 
mentioned  before,  each  generator,  as  well  as  each  motor  and 
rotary  of  the  system,  tends  to  keep  in  step  with  the  rest  of  the 
system — that  is,  resists  any  displacement.  If  some  external  force 
causes  a  displacement,  there  occurs  in  the  generator  a  torque 
proportional  to  the  displacement,  tending  to  bring  the  revolving 
part  back  to  the  mean  position. 

Ii  the  displacement  is  backward,  as  at  e  of  Curve  3,  Fig.  t, 
there  will  be  a  torque  trying  to  pull  the  revolving  part  forward 
into  step  (as  in  Curve  4.  Fig.  1).  which  toique,  it  will  be  noticed, 
is  greatest  where  the  displacement  is  greatest,  and  where  the 
engine  effort  is  greatest:  thus  the  synchronizing  torque  of  the 
generator  is  in  step  with  the  unbalanced  effort  of  the  engine  and 
additive  thereto. 

Two  generators  connected  in  multiple  will  share  the  load  be- 
tween them  at  any  instant  in  proportion  to  the  angular  displace- 
ment between  them.  If  the  displacement  is  not  very  great,  the 
variation  in  load  or.  in  other  words,  the  synchronizing  force  in 
each  is  proportional  to  the  sine  of  one-half  the  angle  between 
them — that  is.  is  proportional  to  the  cross  current.  Thus  we  find 
that  at  2.5  degs.  displacement  there  is  a  torque  equal  to  10  per 
cent  of  full-load  torque  tending  to  pull  the  alternator  into  step, 
and  this  torque  occurs  simultaneously  with  the  excess  effort  of  the 
engine,  and  increases  that  excess  and  the  unbalancing  factor. 

In  the  case  of  the  800-kw  set.  the  curves  of  which  are  given 
here  as  an  example,  we  find  a  displacement  of  34  degs.,  due  to 
unbalanced  engine  effort  alone,  and  this  displacement  causes  a 
synchronizing  torque  in  the  alternator  varying  up  to  is  per  cent 
of  full-load  torque  as  a  maximum.  This  increases  the  unbalancing 
factor  30  per  cent,  and  would  increase  the  displacement  about  the 
same  amount.  But  this  is  an  old  plant  and  an  unusually  severe  case 
(sixty  cycles),  This  shows  that  it  does  not  necessarily  follow  that 
alternators  of  large  synchronizing  power  will  run  in  parallel  better 
than  those  of  small  synchronizing  power,  hut  rather  the  reverse, 
though  there  are  reasons  why  the  other  extreme  is  not  desirable 
either. 

It  might  be  interesting  here  to  note  that  in  a  continuous  cur- 
rent machine  this  torque  is  proportional  to  the  speed  instead  of 
the  displacement.  When  the  speed  is  high  the  torque  is  negative, 
and  when  the  speed  is  low  it  is  positive,  or  additive  to  the  engine 
effort.  This  is  shown  in  Curve  5  of  Fig.  1.  The  effect  of  this 
torque  is  merely  to  distort  the  curve  of  engine  effort,  as  it  is  dis- 
placed go  degs.  therefrom,  It  is  interesting  to  note  that  this 
torque  is  just  opposite  in  effect  to  that  of  the  reciprocating  parts 
at  any  given  time. 

From  a  number  of  engines  I  have  analyzed,  and  from  data 
collected  from  some  German  and  French  technical  publications 
ami  different  American  encinc  builders,  it  may  be  considered 
reasonable  to  expect  an  unbalancing  factor  of: 

-'5  —  jo  in  a  single-crank  double-acting  engine. 
.075  —  .1J  in  a  two-crark  engine. 
But  in  the  two-crank  engine,  as  mentioned  before,  the  distorted 
curve  of  effort  usually  gives  only  two  displacements  per  revolu- 
tion instead  of  the  four  we  would  expect;  therefore  we  may  say 
that  the  "apparent"  unbalancing  facior  is  .15  —  ,30.  A  three- 
crank  engine  has  about  the  same  apparent  unbalancing  factor  as  a 
two-crank. 

A  verticil  engine  gives  a  little  more  unlialnnring  tlinn  a  hori- 
zontal, due  to  the  dead  weight  of  the  moving  part-,  for  which  we 
should  ni:ike  some  allowance. 

To  determine  a  weight  ol  fly-wheel  whieh  would  limit  the  dis- 
placement to  a  value  approximately  equal  to  2  5,  I  have  derived 
a  formula  based  on  the  foregoing  unbalancing  factors  with  a 
reasonable  increase  to  allow  for  overloads.  While  not  always 
giving  the  most  desirable  fly-wheel  capacity,  since  it  would  be 
impossible  to  take  into  account  all  the  irregularities  of  »ome 
tngiltes,  yet  it  gives  a  value  suited  to  the  various  conditions,  such 
as  frequency  of  alternator,  style  of  engine,  etc..  such  that  if  the 
engine  is  reasonably  good  we  will  get  the  result;  desired.    If  this 


weight  of  fly-wheel  does  not  give  satisfactory  results  it  would  be 
much  better  (for  the  electrical  circuit)  to  make  such  changes  in 
the  engine  itself  as  to  give  a  better  crank  effort  diagram  than  to 
increase  the  weight  of  fly-wheel,  for  a  fly-wheel  may  easily  give 
trouble  by  being  too  heavy. 

As  changes  in  the  engine  I  might  suggest: 

First,  as  best  though  most  difficult,  changing  the  angle  between 
the  two  cranks. 

Srcond,  changing  the  proportion  of  load  taken  by  the  different 
cylinders,  and  make  the  low  pressure  take  more  load. 

Third,  introduce  compression  at  the  end  of  the  stroke  to  take 
up  inertia,  particularly  in  low-pressure  cylinder. 

The  formula  is: 

KW  X  C  X  10* 


where  If  =  effective  weight  of  wheel, 

KW  =  rating  of  generator. 

S  =  speed  of  engine  in  R.  P.  M., 
r  =  radius  of  gyration, 
C  =  a  constant  as  follows: 
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In  some  cases  it  is  necessary  to  use  a  larger  fly-wheel  than 
this  to  carry  the  load  during  the  short  time  it  lakes  for  the  gov- 
ernor to  operate.  In  railway  power  stations  the  load  varies  so 
greatly  and  so  suddenly  that  an  immense  fly-wheel  has  to  be 
adopted  to  meet  these  changes  and  the  angular  displacement  has 
to  be  ignored.  But  so  far  as  hunting  and  parallel  operation  are 
concerned,  too  gTcat  a  weight  of  fly-wheel  is  almost  as  undesirable 
as  too  little,  for  a  large  inertia  in  the  circuit  means  that  much 
power  must  be  expended  in  bringing  any  oscillating  mass  back 
into  synchronism.  Therefore,  where  a  very  heavy  fly-wheel  is  not 
necessary  for  dcfir.itc  reasons,  it  is  desirable  to  keep  the  weight 
down,  and  the  weight  necessary  to  limit  the  displacement  to  2.5 
degs.  will  be  found  a  reasonable  medium  value. 

In  many  cases  where  hunting  has  occurred,  due  to  a  pulsating 
prime  mover  or  other  cause,  it  may  be  held  in  check  »nd  prac- 
tically suppressed  by  connecting  a  dashpot  to  the  governor 
mechanism.  This  dashpot  should  have  the  characteristics  that  it 
is  not  sensitive  to  sudden  changes  in  load  or  speed,  but  that  any 
prolonged  change  will  cause  it  to  move.  This  has  been  used  suc- 
cessfully in  practice  to  a  considerable  extent. 

To  determine  by  test  the  variation  in  speed  of  an  engine  is  a 
very  delicate  and  complicated  experiment,  and  there  have  been 
many  ways  tried  and  suggested,  but  with  very  little  success.  At 
the  meeting  of  the  French  Societc  Internationale  des  Electrieiens 
last  winter  this  subject  was  discussed,  and  many  methods  de- 
scribed. The  most  successful  was  that  of  E.  W.  Mix,  in  which  a 
bevel-gear  wheel  is  driven  from  the  engine  shaft  by  some  very 
positive  method — as  gearing,  or  a  bicycle  wheel  pressed  against 
the  engine  fly-wheel.  This  gear  wheel  drives  in  opposite  direc- 
tions two  other  bevel  gears  on  concentric  shafts  at  right  angles  to 
the  shaft  of  the  first  gear.  The  outer  hollow  shaft  of  these  two 
.onecntric  shafts  drives  a  light  aluminum  disc.  The  other  gear 
wheel  is  connected  to  a  shaft  consisting  of  a  long  elastic  steel  wire, 
and  this  drives  a  disc  with  a  heavy  fly-wheel  rim.  These  two 
discs  are  placed  side  by  side.  One  being  light  and  connected  by 
a  rigid  shaft,  follows  all  the  irregularities  of  the  prime  mover;  the 
other,  having  considerable  inertia  and  being  driven  by  an  elastic 
connection,  revolves  at  practically  constant  angular  velocity. 
There  arc  slits  in  both  discs,  and  by  an  arrangement  of  a  light  and 
mirror  the  relative  displacement  of  the  slits  causes  a  beam  of 
light  to  be  deflected. 

If  an  alternator  becomes  very  much  displaced  in  phase  it 
may  absorb  power  electrically  and  drag  the  engine  along.  If  now 
the  governor  does  not  meet  the  condition  properly,  there  may  be 
no  steam  admitted  to  the  cylinder;  then  at  the  end  of  the  stroke 
the  vacuum  in  the  cylinder  may  he  sufficient  to  draw  water  from 
the  condenser,  which  may  cause  damage.  Electrical  damping 
devices  arc  used  in  many  cases  to  overcome  these  irregularities. 
They  consist  of  short-circuited  windings  on  the  poles  of  the  alter- 
nator. When  the  alternator  oscillates  ahead  of  or  behind  its 
correct  speed,  currents  are  generated  in  these  devices  which  tend 
to  oppose  these  oscillations  This  is  quite  effective  if  the  oscilla- 
tions arc  rapid  or  of  a  short  period,  but.  of  course,  it  wastes  power 
just  in  proportion  as  its  effectiveness  increase...  being  nothing 
mure  lh;in  a  friction  brake. 
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To  give  an  idea  of  the  fly-wheel  capacity  required  to  meet  the 
require men!*  advocated,  and  *how  thru,  contrary  to  the  general 
opinion  among  mechanical  engineers  and  engine  builders,  a  very 
heavy  wheel  is  not  necessary.  I  append  a  table  giving  a  com- 
parison of  the  weights  calculated  by  the  above  formula  and  those 
actually  installed  by  the  engine  builders 


Installed 


41.000 
I4«.ooo 


Cleveland   

Glasgow   

Hanover  

Baltimore    7J.000 

Metropolitan    240.000 

Washington    15.100 

Philadelphia     70,000 

Omaha    24.000 

Santa  Catalina  .  .   .14.000 

Tornavento   72,000 

Santiago   17.000 

Milwaukee   50.000 


Calculated 
11.000 
75.noo 
164.000 
53.000 
45.000 

Il).t.OOO 

17.500 
107,000 
18.000 

21.000 

44.000 
40.000 


seventy-two  poles;  hence  the  displacement  in  the  electrical  circuit 
is  36  X  95  =  3  4  degs. 

In  Fig.  3.  Curve  1,  is  shown  a,  the  displacement,  and  the  broken 
line  shows  the  variation  in  synchronizing  force.  In  the  lower  part 
of  the  figure  we  have  in  full  lines  the  crank  effort  diagram,  and 
curve  t  is  the  synchronizing  torque  of  the  alternator  in  foot 
pounds.  Adding  these  two  together,  we  get  the  resultant  un- 
balancing torque,  which,  as  mentioned  before,  gives  an  unbalanc- 
ing factor  of  .123,  or  30  per  cent  greater  than  that  due  to  the 
engine  alone.  In  these  diagrams  the  high-pressure  cylinder  takes 
47 .5  t«r  cent  of  the  load  and  the  low-pressure  cylinder  52.5  per 
cent. 

 »♦«  


Among  the  to] 
American  Soclcl 
tribution  by  Pr 


>ica!  di-.rtis»ions  at  the  New  York  meeting  of  the 
y  of  Mechanical  Engineers  last  week  the  con- 
■  ofessor  F.  R.  Hutton,  on  the  subject  of  smoke 
consumption,  will  prove  particularly  interesting  at  this  time. 
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FIGS.  2  AND  J.-CURVliS  OF  HORIZONTAL  CROSS-COMPOUND  ENGINE 
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I  have  given  attached  the  curves  of  a  horizontal  cross-com- 
pound engine,  cylinders  24  ins  and  48  ins.,  by  48-in.  stroke,  which 
is  direct-connected  to  a  60-eyclc  alternator  of  Hoo  kw,  at  100  r.  p. 
m.  There  were  several  of  these  in  the  station,  and  there  was  con- 
siderable trouble  from  "hunting."  It  was  tinaliy  necessary  to  put 
short-circuit  winding*  on  the  poles,  and  a  dash-pot  governor  on 
the  engine,  since  which  time  the  plant  has  run  satisfactorily.  The 
plant  was  laid  out  several  years  ago. 

The  in-egular  shape  of  the  curve  of  combined  high  and  low- 
pressure  crank  efforts  will  be  noticed.  There  are  practically  only 
two  impulses  per  revolution.  The  maximum  unbalancing  factor 
is  .095,  is  negative,  occurs  during  the  (.high  pressure)  return 
stroke,  and  lasts  for  126  degs.,  or  over  a  third  of  a  revolution; 
this  is  the  cause  of  the  poor  characteristics  of  the  engine.  If  dead 
weight  were  added  to  the  high-pressure  piston  the  diagram  would 
be  improved,  or  if  the  angle  between  the  cranks  were  less. 

By  integrating  this  curve  of  crank  effort  we  get  the  velocity 
curve  as  shown,  and  by  integrating  this  in  turn  we  get  the  curve 
of  displacement  of  the  crank  center,  which  shows  very  clearly  the 
"two-impulse"  effect  of  the  engine. 

The  maximum  displacement  is  .005  deg.    The  generator  has 


Professor  Hutton  described  a  recent  visit  to  an  important  plant 
just  outside  of  Syracuse,  where  his  attention  was  directed  to  the 
appearance  against  the  sky  of  two  columns  of  "products  of  com- 
bustion," a  photograph  of  which  he  displayed.  The  stacks  arc 
of  about  equal  height,  one  of  brick  and  the  other  of  steel.  The 
brick  one  takes  the  products  of  combustion  frcm  3500-hp  Babcock 
&  Wilcox  boilers,  which  are  fired  by  hand.  The  steel  stack  to 
the  right  of  the  brick  stack  is  discharging  the  smoke  from 
36M  hp  of  the  same  type  of  boilers,  operated  with  mechanical 
stoking.  The  coal  used  is  the  ordinary  run  of  mine  from  the 
Clearfield  district,  of  the  usual  soft-coal  type,  and  the  rates  of 
combustion,  as  far  as  have  been  observed,  average  18  lbs.  per 
square  foot  grate  per  hour  for  the  hand-fired  battery,  and  about 
the  same  for  the  stoker.  It  is,  of  course  difficult  in  a  thotograph 
to  secure  the  profound  impression  which  -s  made  upon  the  eye 
even  with  a  background  oi  a  gray  sky.  but  in  the  picture  shown 
the  superiority  of  mechankal  firing  is  very  evident.  The  author 
says,  too,  that  it  happens  quite  often  that  the  mechanically-fired 
boilers  show  less  volume  of  smoke  than  at  the  time  chosen  in  the 
photograph,  but  that  the  picture  covered  average  conditions  as 
nearly  as  could  be  represented. 
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The  New  Subway  in  Boston 

The  fKissige  of  the  Washington  Street  Subway  Bill  cm  Tues- 
day of  this  week  by  the  referendum  vote  of  the  citizens  of  Boston 
adds  the  dual  signature  of  public  approval  to  this  noteworthy  piece 
of  legislation,  and  marks  the  beginning  of  a  vigorous  presculion 
of  the  enterprise  Boston  is  to  be  congratulated  that  the  general  wel- 
fare of  its  citizens  has  been  again  intelligently  conserved,  and  that 
the  ill-advised  interference  nf  various  irrr sponsible  labor  unions 
has  been  declared  intolerable  by  the  majority  of  the  voters  of 
the  city.  We  have  frequently  commented  in  these  columns  upon 
the  essential  features  of  the  act,  and  consider  an  extended  sum- 
mary unnecessary. 

Briefly,  the  act  provides  for  a  subway  to  be  built  by  the  Boston 
Transit  Commission  for  the  city  of  Boston,  under  its  principal 
business  thoroughfare,  extending  from  the  vicinity  of  the  junc- 
tion of  Broadway  and  Washington  Streets,  northerly  beneath 
the  roost  congested  section  <>f  the  city  ti>  the  vicinity  of  Adams 
Square,  Haymarkct  Square  or  Causeway  Street.  Two  tracks  are 
to  be  provided  for  elevated  trains  and  two  fur  surface  cars,  and 
suitable  connection  is  to  be  made  with  the  existing  Tremunt  Street 
subway,  the  East  Boston  tunnel  and  the  present  elevated  struc- 
ture. The  subway  is  leased  to  the  Boston  Elevated  Kailway  Com- 
pany for  twenty-five  years,  at  an  annual  rental  of  per  cent  of 
its  net  cost  of  construction,  Bonds  designated  "Boston  Tunnel  and 
Subway  Loan"  are  to  be  sold  by  the  city  of  Boston  for  the  purpose 
of  defraying  the  cost  of  cunsl ruction,  and  the  entire  income  oi  the 
subway  to  the  city  is  to  be  paid  into  a  sinking  fund  which  will 
ultimately  extinguish  the  bonds.  The  term  of  office  of  the  Transit 
Commission  is  extended  to  July  I,  1906. 

The  beginning  of  operation  of  the  new  subway  will  witness  the 
withdrawal  of  the  elevated  trains,  which  have  been  operated  in  the 
Trcmont  Street  subway  since  the  new  service  began  in  June,  1901. 
and  the  return  of  the  surface  cars  to  its  through  tracks  There 
can  be  no  doubt  that  the  latter  subway  is  far  more  suited  to  the 
operation  of  single  cars  of  the  surface  type  than  to  large  elevated 
trains.  It  contains  a  grade  as  steep  as  8  per  cent,  and  curves  of 
as  low  as  90- foot  radius  arc  frequent  in  its  interior.  Considerable 
alteration  was  required  to  adapt  it  to  the  use  of  elevated  trains, 
and  it  is  greatly  to  be  hoped  that  the  new  subway  will  benefit  from 
the  experience  obtained  under  Trcmont  Street  While  it  must  be 
borne  in  mind  that  the  existing  subway  was  designed  chiefly  for 
surface  cars,  it  is  thoroughly  essential  that  the  new  tunnel  be  kept 
as  free  as  possible  from  the  distortions  of  alignment  and  grade 
which  a  too  conscrvatiov-e  financial  policy  would  produce.  Too 
much  insistence  upon  moderate  grades  ami  easy  curves  can  hardly 
be  made  by  the  designing  engineers.  The  decrease  in  operating  ex- 
penses of  the  subway,  maintenance  of  equipment,  and  increase  in 
comfort  to  passengers  cannot  be  lightly  passed  by,  if  compared 
with  the  heavy  wear  and  tear  existing  in  the  Trcmont  Street 
tunnel  at  the  present  time.  If  the  Washington  Street  subway  is 
built  upon  the  lines  which  follow  the  most  modern  scientific  princi- 
ples of  transportation  engineering,  there  will  be  little  cause  for 
criticism  of  the  kind  which  has  at  times  been  applied  to  the  first 
attempt  which  Boston  made  in  subway  building.  The  first  subway 
was  one  of  the  pioneers  of  its  kind,  and  is  very  well  suited  for  sur- 
face car  operation,  having  been  studied  by  railroad  men  from  many 
countries,  to  the  extent  that  it  constitutes  one  of  Boston's  proudest 
achievements  in  recent  years,  but  its  radical  defects  for  the  pres- 
ent type  of  rapid  transit  service  should  be  well  herded  in  the  new 
work  now  to  be  begun  Washington  Street  is  notoriously  narrow 
and  lined  with  business  blocks  throughout  the  entire  tunnel's  length, 
so  that  the newtumiel  will  be  necessary  to  depart  somewhat  from  the 
surface  type  of  subway  if  the  best  results  are  to  be  secured.  Even 
though  the  cost  of  going  deeper  into  the  earth  be  considerably  great- 
er, the  money  must  be  expended  if  modern  rapid  transit  is  to  be  se- 
cured. It  is  of  littleusrlopurchasc  expensive,  high-powered,  rapidly 
accelerating  car  equipment  designed  for  high  maximum  speeds,  if 
the  alignment  and  grad.-  of  the  track  throttles  clean  and  regular 
speed  time  curves  between  stations  into  distorted  vagaries  repre- 
senting neither  rapid  transit,  economy  of  operation,  nor  comfort 
Nor  must  the  stations  Ik-  too  close  together,  especially  as  the  trains 
will  doubtless  he  operated  upon  the  long  free  stretches  of  track  of 
the  overhead  structure. 

While  the  completion  of  the  new  subway  will  involve  a  consider- 
able change  in  the  immediate  operation  of  the  Boston  tran^p. .nation 
system,  there  are  likely  to  be  no  such  radical  changes  in  a  limited 
time,  as  were  evidenced  when  the  present  elevated  system  began  to 
carry  passengers.  In  the  latter  ea>e  the  traffic  underwent  little  short 
of  a  revolution,  and  the  result  was  remarkably  successful,  con- 
sidering the  enormous  difficulties  involved  in  handling  many  thou- 
sands of  passuigers  who  had  never  ridden  upon  an  elevated  trair. 
in  Boston  before,  with  new  equipment  and  o|>erating  force.  Much 
of  this  will  be  avoided  when  the  Wa-hington  Street  subway  opens 


lor  business,  and  if  past  experience  is  noted  with  the  liberality  and 
public  spirit  which  has  enabled  the  elevated  management  to  build 
up  the  present  efficient  system,  there  is  little  doubt  that  the  new 
subway  will  be  a  pronounced  success  from  the  start.  Its  connection 
with  the  East  Boston  tunnel,  and  the  new  Cambridge  Street  sub- 
way, if  the  latter  is  carried  out.  will  help  weld  into  a  harmonious 
whole  the  avenues  of  high-speed  service  which  add  so  much  to  the 
transportation  facilities  of  the  city.  Its  employment  of  large  num- 
bers of  skilled  and  unskilled  laborers;  its  destined  additions  to 
the  operating  staff  of  the  Elevated  Railway  Company,  and,  above 
all.  its  relief  of  the  present  greatly  congested  conditions  in  the 
business  center  of  the  city,  are  features  which  justify  its  being 
classed  as  a  general  public  benefit  and  a  work  of  enduring  good  to 
the  Boston  community. 

 .♦.  

Proposition  for  Municipal  Ownership  in  Illinois 

Provision  for  the  municipal  ownership  of  street  railways  is  con- 
tained in  a  bill  which  has  been  prepared  by  a  special  committee 
of  the  Chicago  City  Council.  This  bill,  upon  approval  by  the 
Council,  is  to  be  presented  to  the  State  Legislature.  It  provides 
that  every  city  in  the  State  shall  have  the  power  to  own,  con- 
struct and  operate  such  railways.  When  it  is  proposed  to  carry 
the  lines  outside  the  corporate  limits,  but  within  the  county,  the 
consent  ol  the  county  must  be  obtained.  The  act  providing  (or 
municipal  ownership  in  any  city  is  not  to  take  effect  unless  the 
proposition  to  adopt  it  is  first  submitted  to  the  voters  and  then 
receives  a  majority  of  votes  cast  on  the  proposition. 

The  proposition  to  vote  for  the  adoption  of  the  act  is  to  be  by 
ordinance  of  the  City  Council  after  a  petition  for  such  an  ordi- 
nance, signed  by  10  per  cent  ol  the  legal  voters,  shall  have  been 
filed  with  the  city  clerk  The  Council  must  pass  such  a  measure 
on  the  receipt  of  a  petition.  The  vote  may  be  taken  at  a  general, 
municipal  or  special  election.    A  separate  ballot  will  be  provided 

If  the  act  is  adopted  it  will  require  another  vote  on  a  similar 
petition  to  compel  the  corporate  authorities  to  take  such  measures 
as  may  be  necessary  to  acquire,  own  or  operate  a  street  railway 
system. 

To  finance  street  railways  the  city  may  issue  certificates  of  in- 
debtedness or  bonds  for  twenty  years  at  6  per  cent,  based  on  the 
earnings  and  excluded  from  the  general  obligations  or  liabilities 
of  the  city.  The  sinking  fund  to  meet  interest  on  bonds  and  to 
discharge  the  principal  is  to  be  kept  in  a  separate  fund,  which 
cannot  be  touched  for  any  other  purpose.  All  earnings  are  to  be 
paid  into  a  fund  to  be  designated  "the  street  railway  fund."  After 
the  certificates  have  been  paid  the  surplus  from  this  fund  can  be 
applied  to  other  corporate  purposes. 

The  city  adopting  the  act  is  given  the  power  to  acquire  existing 
street  railway  lines,  either  by  purchase  or  by  condemnation  pro- 
ceedings. The  lines  may  be  mortgaged  or  a  deed  of  trust  executed 
in  order  to  raise  money  for  operation.  If  the  mortgage  is  fore- 
closed the  purchaser  is  to  get  the  right  to  operate  the  lines  for 
twenty  years.  Any  street  railways  acquired  under  such  foreclosure 
proceedings  are  to  be  subject  to  regulation  by  the  corporate 
authorities.  The  bonds  or  certificates  are  to  be  only  a  lien  on 
the  street  railway  property  and  franchise,  and  will  not  become 
general  obligations  or  liabilities  of  the  city.  The  bonds  will  not 
become  valid  until  the  ordinances  providing  (or  their  issue  shall 
first  have  been  submitted  to  a  vote  of  the  people,  and  have  re- 
ceived a  majority  of  the  votes  cast  for  the  proposition. 

The  city  is  given  the  power  to  lease  all  lines  and  to  license  cars 
for  not  more  than  twenty  years  after  a  favorable  vote  of  the 
people.  The  Mayor  of  any  city  is  given  the  power  to  appoint  a 
street  railway  commission  or  commission  to  manage  and  control 
the  street  railway  system.  A  provision  is  made  for  an  eight-hour 
day,  the  placing  of  all  employees  under  civil  service  and  the  doing 
of  work  under  the  day  labor  system  by  the  city. 



The  Sale  of  the  Detroit  &  Lake  Shore  Railway- 
Financing  the  Lake  Shore 

The  hankers'  committee  in  charge  of  the  affairs  of  the  Everett- 
Moore  syndicate,  of  Cleveland,  met  last  week  and  formally  ratified 
the  sale  of  the  Detroit  &  Toledo  .'hore  Line  to  the  Grand  Trunk 
Ac  Clover  l  eaf  Railroads.  The  deal  has  been  pending  for  many 
months.  The  price  paid  for  the  property  was  $1,500,000  in  4  per 
cent  bonds,  which  will  he  guaranteed  by  the  Grand  Trunk  & 
Clover  Leaf.  The  Everett-Moore  syndicate  will  retain  the  elec- 
trical equipment,  and  will  dispose  of  it  for  about  $joo,ooo.  The 
syndicate  will  finance  its  indebtedness  on  the  property  with  the 
i.ew  bonds  A  large  majority  of  the  creditors  have  agreed  to  take 
the  bonds  for  their  indebtedness.    Among  these  creditors  are  the 
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.Strang  Construction  Company,  which  built  ihe  road,  and  which 
now  holds  receivers  certificates.  Eastern  bankers  who  hold 
Everett-Moore  cailateral  un  the  road  have  agreed  to  exchange 
tbe  new  bonds  lor  the  old.  Alter  ail  transactions  in  connection 
with  the  sale  of  the  road  are  closed  the  syndicate  will  emerge 
without  lost. 

It  is  announced  that  the  completion  oi  the  financing  oi  the 
Lake  Shore  Electric  Railway  will  be  postponed  ior  a  short  lime. 
All  of  the  necessary  bonds  have  been  subscribed  ior,  but  the  bank- 
ing syndicate  which  will  handle  the  securities  does  not  care  to 
close  up  the  deal  until  money  becomes  somewhat  easier  in  Cleve- 
land. The  liquidation  of  its  debts  on  the  Detroit  &  Toledo  Shore 
Line  lids  a  great  burden  from  the  syndicate,  and  will  enable  it  to 
go  ahead  with  other  propositions. 



New  York  Central's  Terminal  Plans 


The  New  York  Central  &  Hudson  River  Railroad  Company  has 
completed  its  terminal  plans,  and  last  week  it  presented  them  to 
the  Hoard  oi  Estimate  and  Apportionment  lor  consideration. 
The  plan  involves  the  depression  o[  the  railroad  tracks  in  l'ark 
Avenue,  st  uth  oi  Fifty-Sixth  Street,  and  the  carrying  oi  streets, 
now  dosed,  over  Ihe  railway  tracks  In  view  ol  the  expense  of 
depressing  the  railroad  tracks  so  as  to  permit  street*  to  be  car- 
ried over  them,  and  maintaining  the  present  pavement  in  Park 
Avenue  by  placing  additional  tracks  in  a  subway,  the  company 
Balta  that  the  city  shall  bear  the  cost  oi  the  bridges  or  viaducts  on 
which  the  streets  are  to  go  over  the  tracks.  The  company  also 
offers  to  eliminate  grade  crossings  at  several  places  in  the  Bronx. 

President  Newman,  in  submitting  ihe  drawings  and  description 
of  the  proposed  improvements,  explained  very  clearly  the  position 
o(  the  company  and  its  v  iews  on  the  relative  responsibilities  of  the 
corporation  and  the  municipality.  In  part  this  communication 
says: 

These  proposed  change*  were  to  be  made  lo  enable  the  railroad  tympany 
M  enlarge  Hit  MffSeS  >ard  lorming  a  part  ul  »>  terminal  at  the  Grand  Central 
Station,  'the  proceeding  tliuv  begun  oji  the  result  of  an  ctfort  un  the  part  ot 
the  otbciai*  of  the  railroad  company,  alter  eosilcrencc  with,  city  officials,  to  do 
night  be  possible  under  existing  law  ot  the  work  necessary  to  be 
i  in  order  to  effect  the  proposed  change  ot  motive  power  lo  be  used  in 
Ihe  l'ark  A.cnue  Tunnel,  specific  enabling  legislation  having  lailed  at  the 
last  session  ol  the  Legislature.  The  enlargement  of  the  existing  yard  was 
regarded  by  the  railroad  company  as  absolutely  essential,  and  its  enlargement 
as  a  surface  yard  was  regarded  as  ihe  most  advantageous  method  ior  railroad 
purposes,  and  it  was  supposed  that  this  method,  in  connection  with  the  pro 
posed  adoption  of  electricity  as  a  motive  power,  would  be  satisfactory  lo  the 
eaty. 

While  the  depres.ion  of  the  railroad  company's  tracks  to  enable  the  streets 
to  be  earned  over  them  would  result  in  advantage  lo  the  city,  and  in  great 
benefit  to  certain  ol  Ihe  property  m  the  vicinity  ol  the  terminal,  it  would  make 
the  railroad  yard  much  less  desirable  for  railroad  purposes  than  ihe  pro- 
surface  yard;  therefore,  it  is  respectfully  submitted  lhal  the  railroad 
y,  in  justice  and  fairness,  should  not  be  called  upon  to  stand  the  en- 
ure expense  incurred  by  such  a  change,  which  would  benefit  the  city  and 


More  or  less  closely  related  to  the  proposed  change  in  motive  power,  two 
other  suojecti  are  under  ronsuletalion  with  ihe  city  authorities,  and  these 
should  also  be  disposed  of  prior  lo  the  carrying  out  ol  the  contemplated 
change  of  motive  power. 

flSS>  ThS  elimination  ol  grade  crossings  at  Morris  Heights,  Fordham 
Heights  and  Highbridge. 

Scci.nd— The  elimination  of  grade  cro. sings  in  Ihe  vicinity  ol  Kingshndge, 
including  Kingsbrtdgr  Road,  East  S»th  Street,  Hroadway,  Corlear  Street, 
Tthhet  Avenue,  West  rUHh  Street  and  West  K7th  Si  reel. 

The  best  method,  and  probably  Ihe  only  leasible  one,  ol  eliminating  the 
grade  crossings  at  Morris  Heights,  Kordham  Height!  and  Highbridge.  is  by 
carrying  the  streels  over  the  railroad  tracks  by  means  of  bridges,  with  suitable 


If  ihe  melhi>d  of  depressing  the  entire  terminal  yard  and  its  approaches  to 
such  an  extent  a*  may  be  necessary  lo  carry  existing  streets  over  the  tracks 
by  means  oi  viaducts  or  bridges  shall  be  adopted,  it  will  be  necessary  for  the 
railroad  company  to  obtain  the  right  to  use  certain  portions  of  Park  Avenue 
and  ol  the  intersecting  streets  beneath  the  surface.  The  plan  oi  widening 
Park  Avenue  and  ol  widening  the  exuting  cut  from  Forty-Ninth  Street  to 
riMy-Sesenth  Street,  and  of  closing  certain  portions  ol  Forty  Sixth,  Forty- 
Seventh.  Forty  Eighth  and  Forty  Ninth  Streets  could  Ihen  be  abandoned. 

With  the  desire  to  treat  all  these  nutters  not  only  in  a  lair  but  in  a  liberal 
spirit,  and,  if  possible,  to  show  to  the  city  and  its  citixens  that  it  is  witting 
lo  meet  any  reasonable  demand,  provided  it  is  not  called  upon  to  make 
changes  that  will  be  seriously  detrimental  to  its  terminal  property,  or  to 
incur  an  expense  whkh  would  not  he  justifiable  in  the  proper  management 
ol  the  profK-rty,  the  company  submits  the  following  propositions: 

(1)  The  elimination  of  grade  crossingi  at  Morris  Heights,  Fordham  Heights 
and  Highbridge.  The  com[sany  will  construct  the  necessary  bridges  and 
abutments  to  carry  ihe  streels  over  its  tracks,  and  will  do  all  ihe  work 
within  its  own  lines  at  its  own  expense,  the  city  to  bring  the  streets  by  proper 
approaches  to  Ihe  grade  of  the  bridges  in  such  a  manner  as  it  shall  see  fit. 

<t)  The  elimination  ol  grade  cro  n-itiy*  in  the  vicinity  trf  K-ng^bri-itce,  in 
eluding  Ktngsbridge  Road.  East  Wlh  Street,  Broadway,  Corlear  Street,  Tibbel 


Avenue,  West  Sloth  Street  and  West  277th  Street.  The  company  will  either 
!a)  construct  the  necessary  bridges  and  abutments  to  carry  the  sfreeia  over 
its  tracks  on  the  existing  line,  and  will  do  all  ihe  work  within  its  own  lines  at 
its  own  expense;  the  city  to  bring  the  streets  by  proper  approaches  to  the 
grade  ol  the  bridges,  in  such  manner  as  it  shall  see  lit;  or  lb)  it  will  unite 
with  the  city  in  eliminating  these  sesen  grade  crossings  in  accordance  with 
the  provisions  oi  chapter  ulb*  of  the  i.aws  oi  llK'l. 
tS)   The  enlargement  ol  the  terminal  yard: 

The  company  will  depress  all  its  tracks  between  Ihe  southerly  line  of 
Forty  Fillb  Street  and  Filly  Seventh  Street  to  such  an  extent  »  may  be 
nevcuary  lo  enable  the  city  to  carry  by  means  of  viaducts  or  bridges  o»er 
the  tracks,  at  a  grade  not  exceeding  I  per  cent,  such  oi  the  intersecting 
streets  from  Forty-Fifth  to  Fifty  S.slh  Street,  both  inclusive,  as  the  cily  may 
deem  necessary  iu  the  public  interest,  the  expense  of  extending  these  streets 
over  the  railroad  com|Aany*s  tracks  lo  be  burne  by  the  city. 

In  consideration  ol  Ihe  great  expense  of  the  railroad  company  in  depressing 
its  tracks  foe  Ihe  above  purpose,  ihe  latter  shall  be  given  the  right  to  use. 
subject  to  the  right  of  the  city  to  consiruct  and  maintain  sucb  hridges  or 
viaducts,  ll-.ose  portions  of  Forty  Filth,  Forty-Sixth,  Forty  Seventh.  Forty- 
Eighth  and  Forty-Ninth  Streets  included  within  the  limits  of  its  enlarged 
yard,  and  of  l'ark  Avenue  from  trie  southerly  side  of  Forty-Fifth  Street 
northerly  to  Fifty  Sescnlb  Slrect  (the  existing  roadways  of  Fark  Avenue  not 
l»  be  interfered  with)  and  to  a  connection  with  the  Rapid  Transit  Subway  at 
Forty  Second  Street,  and  the  right  lo  erect  and  maintain  on  any  bridges  or 
siadocts  carrying  streets  over  its  tracks  such  signal,  electrical,  and  other 
apparatus  as  may  be  requited  for  the  uperstuin  of  its  road. 

If  the  chances  of  the  terminals  at  the  Grand  Central  Station  are  made  it 
may  be  iound  necessary  to  use  the  land  under  the  surface  ol  Vanderbilt 
Avenue  and  Depcw  Plaee.  but  without  interfering  with  the  surface  of  these 
streets. 

The  proposition  is  now  under  Ct Moderation,  and  it  is  com- 
mended by  many  property  owners  along  the  line,  who  are  espe- 
cially interested  in  restoring  the  grades  of  cross  streets  that  are 
now  interrupted  by  the  ccmpany's  cut.  The  community,  as  a 
whole,  and  the  traveling  public  generally,  will  welcome  any  plan 
that  may  relieve  the  present  congestion  at  the  Grand  Central 


Station. 


The  Reorganization  of    the  Northern  Ohio  Traction 
Company 

The  Northern  Ohio  Traction  &  Light  Company,  which  is  to 
succeed  the  Northern  Ohio  Traction  Company,  has  been  incor- 
porated, with  a  temporary  capital  stock  of  $10,000,  by  J.  R.  Nutt, 
W.  B.  Whitney,  H.  J.  Crawford.  C.  E  Sanders  and  V.  J.  Terrell. 
The  majority  of  the  stockholders  of  the  old  company  have  agreed 
to  the  change,  which  will  be  effected  Dec.  29.  It  has  been  an- 
nounced that  the  company  will  complete  its  connection  of  Akron. 
Barberton,  Cuyahoga  Falls.  Doylcstown.  VYadswottb,  Ravenna 
and  Cleveland.  This  means  that  the  Barberton  line  will  be  ex- 
tended to  Doylcstown  and  Wadsworth.  There  is  also  talk  oi  ex- 
tending to  Medina. 

The  new  company  will  have  an  authorized  capital  stock  of 
$7,500,000.  and  the  new  bond  issue  will  be  the  same  amount.  The 
bonds  will  be  thirty  year  bonds,  and  $1,000,010  will  bear  5  per  cent 
interest  and  the  remainder  4  per  cent.  For  every  share  of  the 
common  sloek  of  the  Northern  Ohio  Traction  Company,  two 
shares  of  the  stock  of  the  Northern  Ohio  Traction  etc  Light  Com- 
pany and  $50  in  4  per  cent  bonds  will  be  given.  For  every  share 
oi  the  preferred  slock  of  the  Northern  Ohio  Traction  Company, 
one  share  of  the  new  stock  and  $100  in  5  per  cent  bonds  will  be 
given. 

The  division  of  stock  of  the  new  company  will  be  as  follows: 
To  present  common  stockholders.  $5,000.1100;  lo  present  preferred 
stockholders.  $1,000,000;  to  be  used  as  a  bonus  for  selling  $500,000 
treasury  bonds,  $500,000;  in  treasury,  $1,090*900  The  bonds  will 
be  divided  as  follows:  Four  per  cent  bonds  held  to  escrow  to 
retire  present  bonds,  $3,000,000;  4  per  cent  bonds  to  common 
stockholders,  $1,250,000;  5  per  cent  bonds  to  preferred  stock- 
holders, $1,000,000;  4  per  cent  bonds  to  be  sold  for  improvements 
and  extensions.  $500,000;  4  per  cent  bonds  to  be  retained  in  the 
treasury,  $1750.000.  This  plan  will  increase  the  fixed  charges 
$"0,000  per  annum. 

t»t 

Report  oi  a  Deal  at  Indianapolis 


The  incorporation  of  the  Indiana  Company  at  Trenton,  N.  J., 
a  few  days  ago,  with  a  capital  slock  of  $1.1x10.000.  gives  rise  to  the 
statement  that  a  deal  is  pending  for  bringing  under  (he  manage- 
ment of  that  company  or  the  Indianapolis  Terminal  &  Traction 
Company,  the  Indianapolis  Street  Railway  Company  and  a  num- 
ber of  companies  now  operating  or  building  lines  in  the  vicinity 
of  Indianapolis.  The  avowed  intention  of  the  new  company  is 
the  construction  of  ihe  new  terminal  for  the  intcrurban  lines  at 
Indianapolis,  the  building  of  a  belt  line  in  that  cily  and  the  ex- 
tension of  lines  of  the  Indianapolis  Street  Railway,  for  which  the 
Indianapolis  Terminal  &  Traction  Company  recently  secured 
rights.    It  is  said  that  if  present  plans  are  carried  out  a  meeting 
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of  the  stockholders  of  the  Indianapolis  Street  Railway  Company 
will  be  held  in  thirty  days  to  vote  on  a  proposition  to  lease  the 
property  on  a  sliding  scale.  starting  at  a  low  rate,  with  a  bonus 
of  stock  of  the  lessee.  The  incorporators  of  the  Indiana  Com- 
pany are:  Randall  Morgan.  Thomas  Dolan.  F.  N.  MacMorris, 
C.  G.  Latorette  and  G.  S.  Martin. 



Power  Development  at  Baltimore 


On  Nov.  15  the  Continental  Trust  Company,  of  Baltimore,  as 
previously  stated  in  the  Street  Railway  Journal,  in  behalf  of  a 
syndicate,  exercised  its  option  to  purchase  from  the  L'nited  Rail- 
ways Si  Electric  Company,  of  Baltimore,  the  entile  electric  light 
and  power  business  of  the  city;  but  it  is  only  within  the  last  few 
days  that  details  regarding  this  transaction  and  the  plans  for  de- 
velopment of  water  power  on  the  Susquehanna  River  have  be- 
come available. 

The  purchase  involves  a  payment  of  the  Lmtcd  Railways  of 
$000,000,  together  with  the  assumption  of  the  cost  of  certain  im- 
provements to  the  property,  and  embraces  the  $2,000,000  of  common 
stock  of  the  United  Electric  Light  &  Power  Company,  and  the 
bonds  and  stink  of  the  Mount  Washington  Electric  Light  & 
Power  Company.  A  forfeit  of  t-'S.ooo,  pledged  by  the  trust  com- 
pany when  the  option  was  secured.  «n  applied  in  part  payment 
when  the  deal  was  negotiated,  the  balance  to  be  paid  by  Jan.  15 
How  the  acquisitions  are  to  be  financed  has  not  been  made  public. 
Where  one  or  two  companies  will  be  organized  is  not  yet  known.  A 
plan  which  it  is  said  metis  favor  at  the  hands  of  the  projectors,  is 
to  organize  two  companies,  one  to  produce  the  power  and  transmit 
it  to  Baltimore,  and  the  other  to  distribute  it  for  use. 

In  connection  with  its  purchase  the  mist  company,  for  its  clients, 
secures  a  contract  to  supply  power  necessary  for  the  requirement* 
of  the  L'nited  Railways  fur  a  period  of  thirty  years.  The  maximum 
stipulated  is  40,000  of  which  over  one-half  will  be  required  when 
the  company  to  be  organized  to  assume  this  work  is  ready  to  supply 
power.  This  company  is  to  be  prepared  to  begin  this  service  by 
October  I,  1905.  It  is  reported  that  the  contract  price  for  this 
power  is  $.15  per  horse  power  per  year,  indicating  a  maximum  rev- 
enue possible  from  this  source  to  the  power  company  of  $1,500,000  a 
year.  With  this  contract  there  is  secured  a  lease  for  thirty  years  of 
all  the  power  houses  in  the  city  of  Baltimore  of  the  l'nited  Rail- 
ways. 

The  construction  work  involved  in  this  undertaking  is  very  elabo- 
rate. The  scope  of  the  operations  on  the  Susquehanna  River  ex- 
tends from  the  Peach  Bottom  Pel,  just  north  of  the  Maryland 
State  line,  to  a  point  about  Deer  (  reek.  Within  these  limits  two 
dcvclopmentsof  50,000 gru^s  horse  power  each  ate  planned.  The  first 
starts  the  building  of  a  dam  from  the  west  bank  of  the  river,  follow- 
ing a  diagonal  course  down  the  stream  for  about  8000  ft.,  until  it 
reaches  a  point  about  500  ft.  from  the  east  side  of  the  river,  and 
then  to  run  parallel  to  that  side  to  the  site  of  the  power  house 
which  may  be  in  the  neighborhood  of  Broad  Creek  The  power 
house  will  be  built  squarely  across  the  head  race  formed  by  this 
construction.  Toward  the  upper  end  of  the  dam  the  wall.-,  wilt  slope 
down,  so  that  in  time  of  floods  the  excess  of  water  may  pass  over 
the  walls  into  the  river  below  the  dam  and  not  be  carried  into  the 
head  race  to  damage  the  power  house.  The  tail  race  will  also  be 
protected  from  flooding. 

At  the  power  house  will  be  installed  ten  6000-hp  units.  Each 
unit  requires  three  sets  of  48-in.  turbine  wheels,  two  being  in 
each  set,  or  six  to  a  unit,  and  for  the  ten  units  sixty  turbines  will 
be  required.  These  will  be  placed  in  horizontal  shafts,  built  of 
concrete,  and  to  these  shafts  the  head  race  will  carry  Mi.ouo  cu.  ft. 
of  water  a  second.  '1  his  water,  after  passing  through  the  turbines, 
will  escape  into  a  tail  race,  which  will  be  separated  from  the  river 
channel  by  a  dam.  This  tail  race  will  then  become  the  head  race 
for  the  second  development,  which  will  be  in  the  vicinity  of 
Conowingo  bridge.  Hctc  a  duplication  of  the  first  plant  is  con- 
templated, but  the  prcM-nt  undertaking  deals  wilh  the  first  develop- 
ment. To  carry  the  electric  current  to  Baltimore,  a  transmission 
line  35  miles  long  will  be  built. 



The  Chicago  Electrical  Association  Officers 

The  Chicago  Electrical  Association  has  elected  as  officers  for 
the  following  year:  President.  Professor  P.  B  Woodworth,  vice- 
president.  Peter  Junkersfeld:  secretary.  W.  B  Hale;  trcaMirer.  H. 

G.  Dimick:  auditor.  DeW.  C.  Tanner;  directors,  W.  J.  Warder. 
Jr.,  C.  W.  Whitney.  Albert  SeheiMc 

The  next  meeting  will  be  held  Friday  evening,  Jan,  16,  lonj. 

H.  M.  Brinckrrhoff,  general  manager  of  the  Metropolitan  West 
Side  Railway  Company,  will  give  a  lecture  on  third-rail  electric 
railway  systems. 


be  complied 


for  Atlantic  Gty 

The  City  Council  of  Atlantic  City,  N.  J.,  passed  what  is  known 
as  the  "Electrolysis  Ordinance"  recently,  the  object  of  which  is  to 
enable  the  city  to  enforce  a  supervision  over  the  trolley  lines  and 
make  tests  to  see  that  current  from  the  railway  system  does  not 
destroy  the  water  mains,  gas  pipes  or  sewer  system.  It  is  pro- 
vided that  before  Feb.  1,  1903,  adequate  measures  be  taken  by 
existing  operating  companies  to  prevent  injury  to  water  mains, 
service  pipes  and  other  metallic  structure*  on  account  of  elec- 
trolysis, and  details  of  the  plans  adopted  to  accomplish  this  result 
must  be  filed  with  the  water  department.  In  the  case  of  new  lines 
of  track  plans  shall  be  filed  before  construction  is  commenced. 

"In  no  case  will  bonding  to  the  water  mains  or  other  conductors, 
not  provided  for  the  express  purpose,  be  allowed  in  order  to 
equalize  the  potential  between  such  conductor  and  the  rail,  but 
means  must  be  taken  by  furnishing  and  insulating  a  complete 
metallic  circuit,  both  inside  and  outside  of  city  limits,  effectually 
to  prevent  leakage  of  current  from  the  wires  or  rails  of  the  rail- 
way." 

The  city  shifts  all  the  responsibility  upon  the  company,  and  it 
does  not  even  suggest  a  plan  that  would  be  acceptable  to  the 
municipality.    The  ordinance  says: 

"The  company  or  individual  operating  the  street  railway  may 
si  Vet  the  particular  method  oi  securing  this  protection  and  will 
be  held  responsible  only  for  the  result."  The 
however,  spccn'y  the  following  conditions  which  1 
with: 

"(a)  The  maximum  difference  in  potential  between  any  part 
of  the  metallic  return  circuit  and  any  water  or  service  pipe,  or 
other  metal  conductor  not  intended  as  a  part  oi  such  return  circuit, 
shall  not  at  any  time  exceed  Ji  volt. 

"(b)  The  difference  in  potential  between  any  two  points  upon 
said  metallic  return  circuit  within  a  distance  oi  200  ft.  from  each 
other,  shall  not  at  any  time  exceed  ',4  volt. 

"(c)  The  current  passing  along  any  water  or  service  pipes  or 
other  metallic  conductor  not  intended  as  a  part  of  said  return  cir- 
cuit shall  not.  at  any  given  time  and  point,  exceed  1  amp." 

Provision  is  made  (or  two  tests  every  year,  in  February  and 
August,  "for  the  purpose  oi  detecting  the  passage  oi  stray  cur- 
rents in  the  ground,  and  between  the  metallic  circuit  of  the  rail- 
way and  the  water  and  service  pipes  and  other  metallic  conductors 
liable  to  be  effected  thereby."  Should  it  be  discovered,  as  a  result 
of  these  tests  or  at  any  other  time,  that  damage  to  water  or  service 
pipes,  or  other  metallic  conductors,  has  been  caused  by  electrolysis 
due  to  the  operation  of  a  street  railway,  the  operating  company 
will  be  held  responsible  for  damages  amounting  to  the  cost  of  the 
water  department  of  discovering  and  repairing  the  injury,  and 
failure  to  remedy  the  cause  of  the  injury  without  delay  shall  con- 
stitute a  violation  of  the  ordinance,  for  which  a  penalty  is  pro- 
vided. 

This  ordinance  is  said  to  be  the  first  of  the  kind  that  has  been 

enacted. 



Eighty  Miles  by  Trolley  Through  Connecticut 

The  Connecticut  Railways  &  Lighting  Company,  which  controls 
and  operates  161  miles  of  electric  railway  and  gas  and  lighting 
plants,  extending,  with  connections,  from  Hartford.  Conn.,  to 
Stamford,  in  that  State,  has  in  contemplation  the  construction  of 
the  final  link — that  between  Seymour  and  Naugatuck— in  a 
through  line  from  Waterbury  down  the  populous  Naugatuck 
Valky  to  Derby,  thence  through  Bridgeport  and  the  Norwalks 
to  Stamford,  a  distance  of  nearly  80  miles.  The  lines  of  the  New 
York.  New  Haven  &  Hartford  Railroad  will  be  paralleled  for  the 
entire  distance,  and  traffic  will  be  drawn  from  towns  whose  ag- 
giegate  population  is  nearly  240,000. 

The  next  session  of  the  General  Assembly  will  be  petitioned 
lor  the  right  of  way,  and.  this  granted,  work  will  begin  early  in 
the  spring  and  be  completed  in  time  for  the  heavy  summer  travel. 
For  the  only  other  section  yet  unbuilt,  from  z\nsonia  to  Seymour, 
the  right  of  way  lias  already  been  procured,  and  the  material  de- 
posited along  the  route  ready  for  the  work,  which  will  be  begun 
at  once. 

Besides  thi-.  trunk  line  a  branch  from  Derby  to  New  Haven,  to 
connect  with  the  lines  of  the  Fair  Haven  &  Westvillc  Street  Rail- 
way, is  being  constructed.  This  will  allow  of  continuous  travel 
as  far  east  as  Branford,  Conn.,  along  the  line  destined  to  become 
a  tl.Tough  route  from  Boston  to  New  York. 

The  towns  through  which  the  system  will  run  are  Waterbury. 
Naugatuck,  I'nion  City.  Beacon  Falls,  Seymour,  Ansonia.  Derby, 
Shelton.  Orotloque.  Putney,  Stratford.  Bridgeport,  Fairfield. 
Southport.  Wcstport,  Saugatuck,  Norwalk.  South  Norwalk  and 
Stamford. 
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Franchise  Tax  Arguments  Close  in  New  York 

The  argument  begun  Dec.  I  in  the  appeal  irom  the  decision  of 
ex-Judge  Robert  Earl,  reieree,  declaring  constitutional  the  Fran- 
chise lax  law,  passed  by  the  Legislature  ui  New  York  in  1898, 
were  continued  ior  three-  days  at  Albany.  Forty-seven  corpora- 
tions, among  the  largest  id  New  York  city, were  parties  to  the  con- 
troversy, but  the  arguments  were  made  on  behalf  oi  the  appeals 
oi  the  Metropolitan  Street  Railway,  the  Brooklyn  City  Railway, 
the  Consolidated  Gas  Company,  the  Coney  Island  St  Brooklyn 
Railroad  Company,  the  New  Amsterdam  Gas  Company  and  the 
Consolidated  Telegraph  &  Electrical  Subway  Company,  which 
corporations  were  selected  because  their  cases  cover  all  o(  the 
points  oi  law  and  iacl  involved  in  the  entire  controversy. 

The  opening  argument  on  Dec.  I  was  made  by  William  II. 
Page,  Jr.  He  discussed  the  -home  rule"'  objection,  directing  his 
attention  especially  to  the  ground  upon  which  the  referee  based 
his  conclusion,  that  Section  J  oi  Article  to  was  not,  as  Mr.  Page 
expressed  it,  surhcicntly  violated"  to  warrant  judicial  interfer- 
ence. Mr.  Uykman  presented  his  argument,  and  he  was  followed 
by  Mr.  Tomliiison,  who  appeared  in  behalf  oi  the  New  Amster- 
dam and  the  Central  Union  Gas  Companies. 

When  the  argument  in  the  cases  was  continued  on  Dec.  2  Pro- 
fessor Charles  A.  Collin,  (or  the  companies,  presented  arguments 
designed  to  show  the  unconstitutionality  of  the  Law.  He  pre- 
sented to  the  court  what  has  been  called  the  "Federal  point."  This 
is  the  contention  that  the  Special  Franchise  Tax  act  is  in  contra- 
vention of  Section  10  of  Article  t  of  the  Federal  Constitution,  pro- 
viding  that  "no  State  shall  pass  any  law  impairing  the  obligation 
of  contracts,"  and  in  contravention  of  the  Fourteenth  Amendment 
prohibiting  the  taking  of  properly  without  due  process  01  law. 
Professor  Collin  urged  that  the  annual  payments  by  various  com- 
panies, for  which  he  appeared,  of  a  percentage  of  the  gross  re- 
ceipts, and  in  some  cases  of  additional  lump  sums  annually,  were 
not  a  part  oi  the  consideration  for  which  the  franchise  was 
granted,  but  were  a  tax  upon  the  franchise  and  were  so  specifically 
described  in  the  Franchise  Tax  act  itself,  and  that  they  were  a 
feature  of  the  contract  between  grantor  and  grantee  under  con- 
ditions which  assured  the  grantee  that  no  other  or  additional  tax 
was  at  any  time  to  be  imposed  than  that  fixed  in  the  grant. 
Among  other  things  Professor  Collin  pleaded  that  11  is  the  plain 
right  of  the  companies  to  know  how  much  their  tangible  property 
is  assessed  at  and  what  part  of  the  assessment  relates  to  the  fran- 
chise. 

The  argument  on  behalf  of  the  State  was  made  by  Deputy  At- 
torney General  Henry  B.  Coman.  assisted  by  J.  Newton  Fiero, 
special  counsel.  Mr.  Coman  held  that  the  law  does  not  violate 
any  provision  of  the  Federal  Constitution  prohibiting  the  impair- 
ment of  the  obligation  of  a  contract,  since  the  franchise  to  use  the 
street  is  property  and  taxable  as  such.  To  escape  taxation  it 
must  come  under  some  well  settled  rule  of  exemption,  and  a  claim 
ior  exemption  from  taxation  as  against  the  State  must  be  very 
clearly  shown.  No  such  exemption,  he  asserted,  is  shown  on  the 
part  of  the  corporations,  and  no  contract,  either  express  or 
implied,  exists  on  the  part  of  the  State  that  any  of  the  corporations 
shall  not  be  subject  to  taxation  on  their  franchises.  In  connection 
with  this  point  he  cited  numerous  recent  decisions  of  the  Federal 
Court.  Mr.  Fiero  argued  upon  the  question  that  the  law  is  capable 
of  enforcement.  The  value  ol  the  special  franchise  for  purposes 
of  taxation  can  be  and  has  been,  he  said,  ascertained  and  deter- 
mined by  the  State  Board  with  a  reasonable  degree  of  certainty. 

The  argument  was  closed  Dec.  4  when  J  Newton  Fiero  com- 
pleted his  presentation  of  the  State's  ca'.c.  Mr.  Fiero  devoted  his 
argument  to  the  question  of  constitutionality,  declaring  that  the 
law  in  no  particular  violated  any  section  of  the  State  or  Federal 
constitution.  He  cited  numerous  recent  decisions  to  bear  out  his 
contention. 

It  is  not  expected  that  the  court  will  reach  a  decision  before  the 
January  term,  owing  to  the  mass  of  testimony  to  be  examined. 

 •++  

The  Interurban  Line  (or  Porto  Rico 

A  despatch  from  San  Juan.  Porto  Rico,  say?  that  the  Vandcgrift 
Construction  Company,  of  Philadelphia,  has  accepted  the  propo- 
sition of  the  executive  council  of  that  city  for  a  franchise  to  build 
an  electric  railway  to  connect  San  Juan  and  Cntano.  70  mile* 
distant,  and  that  cash  to  the  amount  of  $10,000  has  been  deposited 
to  insure  the  faithful  performance  of  the  work.  As  previously 
stated  in  the  Street  Railway  Jot'BVal  this  project  also  calls  for 
the  development  of  water  power,  for  lighting  and  railway  service. 
It  is  proposed  to  construct  a  line  of  ferryboats  between  Catano 
and  San  Juan,  on  the  San  Juan  Bay,  and  thus  cut  off  to  miles  of 
track,  which  would  be  required  to  connect  the  two  cities  by  rail. 
It  is  also  planned  to  build  several  piers  on  the  Catano  side  of  the 


bay,  to  allow  ocean-going  steamships  to  dock.    Passenger  and 

wagon  traffic  will  be  carried  on  the  ferryboats,  and  until  the  con- 
cessions tor  the  construction  of  the  piers  are  granted  heavy  freight 
for  export  trade  will  be  carried  out  into  the  bay  on  lighters  and 
loaded  on  the  steamers.  The  road  will  past  through  the  coffee, 
sugar  and  trim  belts  of  the  island,  which  are  densely  populated, 
and  the  belief  is  that  large  quantities  of  freight  will  be  handled. 
Electric  locomotives  will  be  used  for  freight  work.  It  is  said  that 
the  plan  lor  power  development  calls  for  the  building  of  a  power 
house  of  5000  hp  in  the  mountainous  district  of  the  interior  of  the 
island. 

 ♦♦«  

Entertainment  for  the  Brooklyn  Rapid  Transit 
Company's  Employees 

The  first  large  entertainment  given  by  the  Brooklyn  Rapid 
Transit  Employees'  Benefit  Association  took  place  at  the  Academy 
of  Music,  Brooklyn,  on  Monday  evening,  Dec.  8.  The  great  audi- 
torium was  crowded  with  the  employees,  their  relatives  and 
iriends  to  witness  the  initial  annual  vaudeville,  and  the  perform- 
ance, like  all  the  previous  entertainments  and  outings  of  the 
association,  was  thoroughly  enjoyed  by  all  fortunate  enough  to 
•a  1  end.  '1  he  boxes  were  tilled  with  the  principal  officers  of  the 
company  and  their  guests.  President  J.  L.  Grcatsingcr  was,  of 
ei.urse,  present,  but  following  out  Ins  priucijile  of  never  taking 
active  part  in  any  of  the  proceedings  of  organizations  among  the 
employees  of  the  properties  which  lie  has  controlled,  he  remained 
merely  an  interested  spectator  of  the  performance.  After  the 
overture  a  few  remarks  were  made  by  prominent  members  of 
the  association,  which  not  only  put  the  audience  into  excellent 
humor,  but  gave  to  the  ladies  present  an  insight  as  to  what 
was  being  accomplished  for  their  Husbands  and  brothers  by 
the  organisation.  "I  he  speakers  were  uitroduccd  by  Vice- 
President  G.  F.  Wolfram,  WhOSC  earnest  remarks  reflected  the 
enthusiasm  which  has  marked  his  active  labors  as  an  executive 
ol  the  society.  J.  C.  Brackcnridgc,  first  president  of  the  associa- 
tion, thanked  the  members  tor  the  manner  in  which  they  bad  co- 
uj. crated  in  increasing  and  rendering  more  valuable  the  member- 
ship during  the  earlier  days  oi  its  existence.  Secretary  J.  M.  Dud- 
ley, who  has  been  giving  his  entire  time  to  organizing  the  Benefit 
Association  and  pertcciing  the  systems  that  have  been  adopted 
ot  aiding  the  needy  members,  read  the  iollowing  interesting  report 
on  the  progress  which  has  been  made: 

REPORT  KKOM  JUNE  1  TO  DEC.  J,  1*02 
This  report  covers  the  first  six  months  that  the  Brooklyn  Rapid 
Transit  Employees'  Benefit  Association  has  been  in  existence: 

The  receipts  have  been  as  follows: 
Donation  from  the  Brooklyn  Rapid  Transit  Company. .  $1,853.15 


Paid  by  the  members  for  the  initiation  fees,  etc   1 1.54.3.00 


Total  receipts   $13.39°  >S 

The  expenditures  have  been  as  follows: 
The  amount  paid  for  sick  and  death  benefits,  medical 
attendance  and  other  miscellaneous  expenses   $9,404-33 


Balance  on  hand  Dec.  1,  190 J   $3,991.82 

The  amount  paid  for  sick  benefits   5,14000 

Amount  paid  for  death  benefits     900.00 


Six  members  have  died  since  June  1,  beneficiaries  of  whom  have 
received  $150  each. 

Sick  benefits  have  been  received  by  260  men. 

Five  men  have  drawn  $90  each,  the  limit  that  can  be  paid  to  a 
member  in  any  one  year. 

Twenty-three  members  have  drawn  over  $50  each. 

Twenty-eight  members  have  drawn  over  $25  each 

Average  amount  paid  to  each  sick  beneficiary  is  $19. 

Seventeen  members  arc  on  the  sick  list  drawing  benefits  at  the 
present  time. 

The  membership  on  Dec.  I  was  2856.  Applications  on  hand,  to 
be  entered  in  December,  244;  making  a  total  membership  of  3100 

Special  mention  should  be  made  of  the  Canarsie  division,  which 
has  enrolled  in  its  member' hip  all  of  the  eligible  men  employed, 
with  the  exception  of  four,  and  the  bridge  department  of  the  ele- 
vated division,  which  has  all  of  its  eligible  men  enrolled  with  the 
exception  oi  seven. 

The  Crosstown  division,  with  287  members,  has  the  largest 
number  of  any  single  depot. 

Ridgewood,  Bergen  Street.  Flatbush.  East  New  York  and  the 
line  department  all  make  a  splendid  showing. 

It  has  been  the  custom  of  the  Brooklyn  Rapid  Transit  Company 
to  require  of  all  conductors  a  bond  guaranteed  by  a  surety  com- 
pany. After  Jan.  1,  1903,  conductors  will  pay  $1  per  year  to  a 
sinking  fund,  from  which  the  company  will  be  reimbursed  for  all 
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shortages  occurring  during  the  year.  The  remainder,  instead  oi 
swelling  the  profits  oi  a  surely  company,  will  be  given  to  the  bene- 
fit association.  Judging  from  the  experience  of  past  years  this 
wilt  amount  to  several  thousand  dollars  annually. 

One  of  the  objects  of  the  benefit  association,  as  stated  in  the 
constitution,  is  '  ->  promote  the  social  welfare  of  its  members. 
Carrying  out  that  purpose  the  association  gave  a  scries  of  ex- 
cursions in  the  month  of  August,  running  eleven  trains  to  Rock- 
away  Beach,  and  carrying  all  told  Jtoo  people  (railroad  employees 
and  their  families).  The  only  charge  lor  these  excursions  was  to 
cover  the  cost  of  the  dinner  and  incidental  expenses,  the  com- 
pany providing  the  trains  free  of  charge. 

Another  important  social  feature  is  the  bowling  tournament  .hat 
is  now  in  progress,  in  which  fifteen  teams,  representing  every  de- 
partment of  the  Brooklyn  Rapid  Transit  system,  arc  participating 
A  beautiful  cup  is  the  trophy  to  be  given  to  the  winning  team,  and 
ten  prizes,  ranging  in  value  from  $5  to  $50.  will  be  given  to  the 
individuals  making  the  highest  records.  It  should  be  stated  that 
the  prizes  were  purchased  from  a  special  fund  and  not  by  the 
benefit  association. 

The  board  of  trustees  take  great  pleasure  in  stating  that  the 
contract  has  been  let  for  the  new  building  at  East  New  York. 
Ground  will  be  broken  within  a  few  days  and  the  work  pushed  to  a 
finish  at  the  earliest  possible  date. 

Dow  S.  Smith,  the  general  superintendent  of  the  railway  com- 
pany and  president  of  the  Benefit  Association,  gave  the  men  a 
hearty  talk  on  ;he  importance  of  having  a  community  of  interest 
between  the  men  themselves  and  with  the  officers  of  the  road. 
Mr.  Smith's  remarks  were  greeted  with  great  applause,  and, 
though  brief,  showed  that  the  operating  department  of  the  road 
has  the  wcliarc  of  the  rank  and  fils  at  heart,  and  is  giving  its 
enthusiastic  support  to  everything  by  which  the  condition  of  the 
man  on  the  platform  can  be  made  better  either  when  on  or  off 
duty.  The  present  officers  of  the  association  are:  President, 
Dow  S.  Smith;  vice-president,  George  F.  Wolfram;  treasurer, 
Charles  D.  Mcnccly;  secretary.  Joseph  M.  Dudley;  board  of  trus- 
tees, C.  K.  Rochl,  H.  Glasscy,  George  W.  Edwards,  J.  Keating,  J. 
Otten  and  D  W.  Collin. 


Employees'  Benefit 


at  Mobile 


During  the  last  year  the  employees  of  the  Mobile  Light  &  Rail- 
road Company  have  formed  an  athletic  and  benefit  association. 
The  principal  object  ot  this  association  is  to  aid  members  while 
they  are  disabled  by  reason  of  sickness  or  injuries,  and  in  case  of 
death  to  contribute  aid  to  their  families.  The  organization  was 
perfected  on  June  it,  and  now  comprises  15J  members.  The 
membership  is  restricted  to  the  white  employees.  The  company 
has  furnished  the  association  a  meeting  hall  with  baths,  and  also 
gives  heat  and  light  free.  At  the  present  time  the  officers  are 
arranging  for  the  establishment  of  a  reading  room. 

Each  member  is  assessed  an  initiation  fee  of  50  cents,  and  the 
dues  are  50  cents  a  month,  payment  being  made  by  the  auditor  of 
the  company,  who  deducts  the  amount  from  the  wages  of  the  men. 
It  is  provided  that  in  cast-  a  member  be  discharged  from  the  ser- 
vice he  shall  forfeit  all  his  rights  and  privileges  in  the  association. 

v.  t-"'  pf  -  -lit  tn  11  the  .1       ati  >ii  hat  turn  t$oa  la  Ifu  treawy 

The  benefits  to  be  derived  from  membership  include  financial 
assistance  to  the  extent  of  $1  a  day,  commencing  on  the  fifth  day 
after  the  member  is  reported  sick,  and  all  the  necessary  medicine 
and  medical  attention,  irec  oi  charge,  provided  such  disability  or 
sickness  does  not  exceed  fifty  days  in  one  year.  In  order  to 
secure  the  benefits  from  the  association  sick  members  are  obliged 
to  notify  the  secretary  Immediately  and  also  to  furnish  a  doctor's 
certificate. 

It  is  further  provided  that  each  member  of  the  association  shall 
pay  $1  to  the  treasurer  upon  the  death  of  any  member,  and  that 
the  sum  thus  realized  shall  be  used  111  defraying  the  burial  ex- 
penses. The  officers  of  the  association  are:  President.  James  M. 
Maloney;  vice-president,  Thomas  McCowan.  secretary,  James 
W.  Seonyers;  treasurer.  P.  P.  Priester;  scrgcant-at-arms,  \V.  E. 
Tmett;  trustees.  S  M.  Coffin.  J.  \V.  llarnctt,  R  II  Savage. 


Further  Delay  on  Tunnel  Franchise 

The  form  of  contract  for  the  Pennsylvania  Railroad  tunnel, 
which  hi-  been  approved  h\  the  K.ipid  Transit  Commissi, in  and 
is  acceptable  to  the  railroad  company,  was  favorably  reported  10 
the  Board  of  Aldermen  by  the  railroad  committee  of  that  body  on 
Tuesday,  but  action  upon  this  report  was  postponed  until  next 
week.  There  has  been  considerable  inlluence  brought  to  bear  on 
the  Aldermen  during  the  last  ten  dayt,  and  the  hrst  result  was 


when  the  friends  of  the  measure  succeeded  in  1 

a  majority  of  the  railroad  committee  to  the  support  of  the 
measure.  Ma.vor  Low  sent  a  special  message  to  the  Board  ot 
Aldermen  urging  favorable  action,  and  pointing  out  the  advan 
tages  to  be  derived  from  the  proposed  tunnel.  Neither  the  friends 
nor  the  opponents  oi  the  measure,  however,  were  certain  of 
enough  votes  to  win,  and  neither  cared  to  take  the  risk  of  pressing 
the  issue.  Accordingly,  the  entire  matter  was  put  over  for  a  week 


Four  papers  were  read  at  the  annual  meeting  of  the  Engine' 
Builders'  Association  of  the  United  States  in  New  York  on  the 
iollowing  subjects:  "Superheated  Steam,"  by  Ernest  H.  Foster, 
of  New  York:  "High-Pressure  Steam  Piping."  by  William 
Andrews,  of  New  York;  "The  Early  History  of  the  Corliss 
Engine."  by  George  R.  Phillips,  of  Greene,  R.  Li  "The  History 
oi  the  High-Speed  Engine,"  by  Professor  John  E.  Sweet,  of 
Syracuse,  N,  Y. 

Mr.  Foster  explained  the  advantages  to  be  derived  from  the 
use  of  superheated  steam,  and  pointed  out  the  precautions  to  be 
observed  in  designing  engines  and  piping  systems  where  it  is  to 
be  used.  No  difficulty  is  now  met  in  dealing  with  the  moderate 
superheat.  To  employ  high  degrees  of  superheating,  it  is  at 
present  considered  important  to  use  poppet  valves  on  the  high- 
pressure  cylinder  at  least.  Superheating  will  enable  the  steam 
pipes  and  ports  to  be  reduced  in  area,  and  the  use  of  the  steam 
jacket  to  be  eliminated.  No  difficulty  is  experienced  in  lubrication 
if  a  reasonably  good  grade  of  mineral  oil  is  used.  Finally,  super- 
heated steam  is  destined  to  play  an  important  part  in  the  adoption 
of  the  steam  turbine. 

Mr.  Andrews  sketched  the  evolution  of  steam  piping  the  last 
quarter  of  a  century.  Wrought  steel  piping,  in  its  present  form, 
was  introduced  about  1892.  With  the  advent  of  high-pressure 
superheated  steam  the  sine  ot  pipes  has  been  much  reduced. 

Mr.  Phillips  presented  a  biographical  sketch  of  George  H.  Cor- 
liss. The  more  important  early  Corliss  engine  plants  were 
described  in  detail,  and  a  chronological  account  given  of  the  im- 
provements made  by  Corliss  from  time  to  time. 

Proiessor  Sweet's  recollections  of  the  early  days  of  the  high- 
speed engine  industry,  beginning  about  1862  with  the  Allen 
engine,  and  its  commercial  development  under  Charles  T.  Porter, 
were  followed  by  reference  to  a  number  of  other  automatic 
engines,  including  lite  Buckeye.  Payne,  "Straightline,"  Armington 
&  Sims,  Westinghouse  and  Ball. 

Officers  for  the  ensuing  year  were  elected  as  follows:  W.  M. 
Taylor,  president.  C.  A.  Gates,  vice-president;  C.  S.  Bonsall. 
treasurer,  and  F.  P.  Ide.  secretary.  The  meeting  elosed  with  a 
banquet  at  Sherry's,  which  was  well  attended  and  thoroughly 
enjoyed. 


Annual  Meeting-  of  the  Mechanical  Engineers 

The  American  Society  of  Mechanical  Engineers  held  its  forty- 
sixth  annual  meeting,  in  New  York.  Dec.  -■  to  S.  The  sessions 
were  held  at  the  society's  house  on  Thirty-First  Street,  and  at  the 
Sturtevant  House,  where  excellent  accommodations  were  made 
for  the  large  audiences  which  attended  the  reading  of  the  papers 
On  Thursday  evening.  Dec.  4.  the  usual  reception  was  held  at 
Sherry's,  where  the  visiting  delegates  and  their  New  York  friends 
had  a  chance  to  meet  each  other  socially.  Owing  to  a  slight  illness 
the  president,  Edwin  H.  Reynolds,  of  the  Allis-Chalmers  Com- 
pany, was  unable  to  attend  the  convention,  and  Vice-President 
Arthur  M.  Waitt  became  the  acting  president.  The  report  of  the 
council  announced  the  appointment  of  Proiessors  Gactano  Lanza 
and  John  E.  Sweet,  S.  T.  Wellman  and  R-  W.  Hunt  as  representa- 
tives oi  the  soccty  on  the  joint  committee  for  selecting  the  next 
recipient  of  the  John  Fritz  medal.  Other  committees  were  also 
appointed  on  the  standardization  of  screw  threads  and  to  act  in 
conjunction  with  the  American  Institute  of  Architects  in  planning 
tests  oi  steel  I-beams  of  large  size 

A  large  amount  of  time  was  given  at  one  of  the  sessions  to  the 
subject  of  junior  membership  in  the  society.  Out  of  SJt  junior 
members  in  good  standing  177  were  of  seven  to  twenty  and  one- 
half  years  connection  with  the  society,  wijh  an  average  of  1013 
vcars.  The  necessity  of  regulating  the  junior  membership  dues 
was  apparent,  and  the  following  rule,  which  was  claimed  not  only 
to  put  the  membership  upon  a  more  logical  basis  but  would 
increase  the  revenue  of  the  society,  was  adopted,  viz.:  "That  after 
reaching  the  age  of  31  years  all  juniors  should  cease  to  be  mem- 
bers of  the  society  unless  they  affiliated  with  the  grades  in  which 
they  were  eligible,  except  those  elected  juniors  prior  to  this  rule" 
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Announcement  was  made  of  (he  election  of  fifty  members,  ten 
associates  and  thirty-three  juniors,  ninety-three  additions  to  mem- 
bership in  all. 

Considerable  attention  was  given  during  the  contention  to  dis- 
cussing the  metric  system  and  its  adoption  by  the  Government. 
A  paper,  presented  by  F.  A  ilalscy,  on  "The  Metric  System." 
strongly  condemned  the  proposed  Mil  before  the  House  of  Rep- 
resentatives, and  in  the  animated  discussion  "f  this  paper  it  was 
shown  that  in  the  opinion  of  many  members  there  was  much 
ground  for  opposing  it,  although  a  large  number  of  arguments 
were  presented  in  its  favor  by  Congressman  James  H  Southard, 
of  Ohio,  chairman  of  the  House  committee  on  coinage,  weights 
and  measures,  K.  J.  Miller  and  others.  A  number  of  representa- 
tives were  appointed  by  the  council  to  confer  with  other  engineer- 
ing and  scientific  societies  on  the  subject,  and  a  resolution  was 
adopted  to  the  effect  that  the  society  has  never  officially  with- 
drawn its  Opposition  to  the  metric  system  A  paper  on  "A 
Rational  Solution  of  the  Problem  of  Weights  and  Measures,"  ad- 
vocating a  system  which  sub  divides  by  halves,  thuds  and  quar- 
ters, was  read  by  Professor  S  A,  Reeve. 

Professor  Reeve  also  read  a  paper  entitled  "Entropy  Analysis 
of  the  Otto  Cycle."  Among  the  other  papers  presented 
were:  "Heat  Resistance,  the  Reciprocal  of  Heat  Conductivity." 
by  William  Kent:  "Apparatus  for  Obtaining  a  Continuous  Rec- 
ord of  the  Position  of  an  Engine  Governor  and  the  Speed  of  the 
Engine  which  it  is  Governing."  bv  J.  G  Rilrv;  "Finer  Screw 
Threads,"  by  C.  T  Porter;  "Fly-Wheel  Capacity  for  Engine- 
Driven  Alternators."  by  W.  I.  Slichter.  "Filing  Ss  stem  for  Office 
Use."  by  H.  M.  Lane;  "A  New  Oil  Testing  Machine,"  by  Albert 
Kingsbury. 

At  the  annual  meeting  the  following  officers  were  elected: 
President.  James  M.  Dodge;  vice-presidents.  F,  H  Daniels,  James 
Christie  and  Jolin  R.  Freeman:  managers,  R  C  McKinney.  S.  S 
Weber  and  Newell  Sanders.  Treasurer  William  H.  Wiley  and 
Secretary  F.  R.  Hutton  continue  in  those  positions. 



Manhattan  Elevated  Lease 

The  directors  of  the  Interborough  Rapid  Trans-.:  Company  and 
oi  the  Manhattan  Railway  Company,  on  Dee,  10.  approved  the 
form  of  the  lease  which  is  to  be  signed  by  the  two  companies. 
The  following  formal  notice  was  authorized  by  the  Subway  Com- 
mission: 

At  a  meeting  ol  the  bi.ard  ol  director*  ot  the  Interbon.uKh  Rapid  Transit 
Company  today  a  form  of  lease  with  the  Manhattan  Hallway  Company  was 
submitted  and  in  substance  approved  and  the  pro|«-r  ottiser*  of  ike  company 
were  authoriied  to  complete  the  same  under  advtee  ol  counsel,  to  be  sub- 
mitted to  the  stockholders  01  ihe  ■■talfclfOU.h  Rapid  Tian.il  Company  lor 
their  approval  at  a  mcclinK  to  be  called  for  Jan.  It.  taut 

Uy  reason  ol  the  practical  dirhcullics  connected  with  the  operation  ol  Ihe 
railroad  property  under  the  circumstances  Ihat  would  have  been  necessary 
it  the  rental  until  Jan.  1,  t»*.  bad  depended  only  on  the  ascertainment  of  the 
net  earnings,  it  was  deemed  best  in  Ihe  interest  ot  both  parlies  that  Ihe  rental 
lor  fl  at  prtn>d  should  be  a  «nsi.inlrr.|  S3  per  cmliim  dlsidcnd,  and  an  addi 
rfnrsai  1  per  ecnlum  per  annum  if  earnest. 

A  similar  announcement  W3s  authorized  by  the  Manhattan  di- 
rectors. The  Manhattan  stockholders'  meeting  has  been  called 
for  Jan.  16, 

•♦•  

Vote  Against  Municipal  Ownership  in  San  Francisco 

At  the  special  election  held  in  San  Francisco  Dec,  2,  the  propo- 
sition to  acquire  the  Geary  Street.  Park  A  Ocean  Railroad  Com 
pany  was  defeated  by  a  vote  of  15.120  to  11.1,14  A  two-thirds 
majority  was  necessary  to  carry  the  measure.  The  plan  was  10 
issue  bonds  to  the  amount  ol  $700,000  for  purchasing  the  property 
The  franchise  for  the  road  expires  Nov.  6,  toot.  The  question  of 
taking  over  the  property  was  gone  into  thoroughly  by  the  city 
authorities,  and  an  estimate  was  made  by  the  city  engineer  of  the 
cost  of  reconstructing  and  maintaining  the  road  under  municipal 
ownership. 

 SSS»»  

A  Reported  Combination 

The  announcement  a  few  days  ago  of  the  incorporation  at  Tren- 
ton. N.  J.,  of  the  Inter-Stale  Railways  Company,  capitalized  at 
$10,000,000,  has  caused  to  be  circulated  numerous  rumors  as  to  the 
plan  of  the  company  Of  course  the  articles  of  incorporation 
divulge  nothing,  but  that  an  important  deal  in  traction  affairs  is 
pending  is  certain.  From  one  source  it  is  said  that  the  company 
plans  to  merge  all  the  lines  in  New  Jersey  and  operate  a  high-speed 
electric  railway  between  New  York  and  Philadelphia.  From  other 
sources  the  statement  is  made  that  the  company  is  organised  by 


the  Pennsylvania  Railroad  in  connection  with  its  New  York  Tunnel 
plans  From  still  another  source  the  information  is  conveyed  that 
one  of  the  most  gigantic  deals  ever  put  through  by  the  Widener- 
BUriai  syndicate  is  under  way.  This  report  says  that  the  United 
lias  &  Improvement  Company  and  ihe  Connecticut  Lighting  & 
Railway  Company  arc  involved,  and  that  the  plan  is  to  a  sort  of 
community  of  interest"  between  the  electric  railways  in  New  Jer- 
sey, the  Connecticut  Lighting  &  Railway  Company,  the  New  York. 
New  Haven  St  Hartford  Railroad  and  the  Pennsylvania  Railroad. 
No  authentic  information  is  obtainable.  Frank  B.  Home  I,  William 
F.  Eidel  and  George  B  Martin  arc  named  as  the  incorporators  of 
the  company. 


Annual  Report  of  the  Connecticut  Railway  Sc.  Lighting; 
Company 


The  annual  report  of  the  Connecticut  Railway  &  Lighting  Com- 
pany for  the  fiscal  year  ended  June  30.  1003,  as  filed  with  the  Rail- 


road Commissioners  of  the  State,  shows: 
Gross  earnings  of  all  companies: 

From  railway   $1,113,777 

From  electric  lighting   297,137 

From  gas  plants   204.470 


Total    $1.615  384 

Expenses  of  operation  of  all  companies: 

For  railway    $616,724 

For  electric  lighting   188.938 

For  gas  plants   130.639 

Total    $936,301 

Net  earnings   679,082 

Taxes  and  miscellaneous  interest   107,179 


Net  earnings  applicable  to  bond  interest   $571,903 

Interest  on  funded  debt   426,556 

Surplus  before  deducting  extraordinary  expenses   145.347 

Less  expenses  incurred  in  improvements  of  permanent 

nature,  extensions,  etc   57.584 

Bal  inc.    iur|  lus     87,813 

The  combined  balance  sheet  shows: 
ASSETS 

Construction  and  equipment   $24,523,339 

Cash  on  hand  June  30,  1902   41.130 

Material  and  supplies  on  hand  June  30.  1002   128.234 

Accounts  receivable   llt.54' 

Accounts  paid  in  advance   21.K45 


Total    $24,826,089 

LIABILITIES 

Capital  stock   $15,000,000 

Funded  debt   9-350.000 

Bills  payable   260,000 

Accounts  payable   79,494 

Ailvance  tickrl  sales  and  deposits   4,221 

Accident  insurance  fund   51,359 

Tolal  undivided  profits  June  30,  1902   99,007 

Less  adjustment  during  year  applicable  prior  to  July 

1.  1901   17.992 

81.015 


Total   $24,826,080 


Tins  company  controls  and  Operate*  I6l  miles  of  electric  railway 
and  gas  and  electric  lighting  plants,  extending,  with  connections, 
from  Hartford  to  Stamford. 

 WO*.  

Elevated  Motor  Car  Burned  in  Chicago 

A  motor  car  on  the  Northwestern  Elevated  Railroad,  Chicago, 
was  almo5t  completely  destroyed  by  fire  one  evening  last  week. 
The  fire  started  from  a  short  circuit  in  the  motorman's  cab.  The 
motorman  was  badly  burned  The  incident  only  calls  attention  to 
the  importance  of  precaution  against  fire  in  motor  cars  operating 
on  underground  roads,  and  wiring  and  controlling  apparatus  not 
likely  to  permit  the  starting  of  dangerous  arcs. 

 ♦♦♦  

A  special  cable  from  London  says  that  Royal  assent  lias  been 
given  to  all  the  bills  relating  to  Charles  T.  Yerkes'  "tube"  railroad 
plans  for  London.  The  bills  providing  for  the  construction  of  the 
roads  cover  an  aggregate  of  100  miles  of  underground  and  surface 
tracks. 
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Complete  Second  Hand  Equipments 

The  growth  and  extent  of  the  business  of  Rossiter,  MacGovern 
&  Co.  is  shown  by  the  fact  that  this  firm  is  doing  a  large 
business  in  complete  nation  equipments  for  lighting  and  for  railway 
power  stations.  For  instance,  a  prospective  buyer,  such  as  a  new 
street  railway  company,  can  procure  a  complete  station  equipment 
erected  and  ready  for  operation,  including  boilers,  engines,  genera- 
tors, switchboards,  etc.,  and  even  comprising  cars  and  motors,  if 
desired.  This  should  prove  a  very  satisfactory  plan  to  many  new 
companies,  as  well  as  a  profitable  one  to  the  older  companies  who 
can  thus  dispose,  if  desired,  of  complete  equipments  which  are 
perfectly  good  for  many  years"  service  on  a  less  important  road, 
but  which,  owing  to  the  local  conditions,  have  to  be  superseded 
by  a  more  modern  or  different  type  of  equipment. 

An  example  of  the  large  scale  on  which  the  firm  does  business 
was  shown  by  a  recent  purchase  in  New  York  city.  Owing  to 
the  approaching  completion  of  the  Metropolitan  Street  Railway 
Company's  power  plant  at  Kingsbridgc.  the  Metropolitan  com- 
pany has  been  closing  down  some  of  its  branch  stations  A  few 
months  ago  the  145th  Street  station  was  dispensed  with,  and  the 
apparatus  was  purchased  by  Rossiter,  MacGovern  &  Co.,  New 
York.  The  Metropolitan  Company  has  also  recently  been  able  to 
dispense  with  its  large  Twenty-Fifth  Street  station  equipment,  and 
the  entire  plant,  direct-connected  generators,  engines,  etc.,  has 
also  been  purchased  by  the  same  enterprising  firm. 


 »4M  

United  States  Patents 

[This  department  is  conducted  by  W.  A.  Roscnbaum,  patent 
attorney.  Room  No.  1203-7  Nassau- Beekman  Building.  New  York  J 

UNITED  STATES  PATENTS  ISSUED  Nov.  »ri 
714,126.    Hose  Protector  for  Railway  Tracks;  It.  If.  Arnold, 
Cincinnati,  Ohio,    App.  filed  July  10,  1902.    Bridging  rails  arc 
blocked  above  the  ordinary  rails  and  detacliably  secured  thereto, 
the  hose  parsing  between  the  two 

714.1*2  Railway  Switch;  A.  C.  Cambridge,  Charleston,  S.  C. 
App.  filed  Feb.  17.  1002.  The  switch  tongue  is  engaged  by  a  disc 
or  wheel  depressed  in  the  track  bed  and  actuated  by  eccentric  con- 
nections correspondingly  attached  to  discs  or  wheels  along  the 
track  and  capable  of  being  turned  by  extensions  adapted  to  be 
operated  by  the  traveling  wheel  of  a  car. 


if 
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714,167.  Method  of  and  Means  for  the  Fixation  of  Track  Rails 
on  Tramway  or  Railway  Lines;  W.  J.  Foot,  1-ondon,  England. 
App.  filed  Dec.  19,  1901.  The  tread  of  the  rail  is  provided  with  a 
tongue  on  its  under  side  adapted  to  be  seated  in  a  channel  in  a 
supporting  rail.  At  the  joints,  side  walls  seated  upon  base  flanges, 
form  boxes,  whereby  the  rail  can  be  removed  without  taking  up  the 
pavement. 

714.240.  Switch  lor  Street  Railways;  S  S.  Roberts,  Louisville, 
Ky,  App,  tiled  Sept,  i,  1<*>2.  The  bar  connecting  the  switch 
tongue  with  the  switch  operating  mechanism,  is  spring  mounted,  so 
that  the  tongue  will  give  when  a  car  is  beaked  down  opposite  to  the 
switch  and  spring  lack  to  place  after  the  car  has  passed 

714.207.  Trolley  Pole  Harp;  J.  II.  Walker.  Lexington,  Ky.  App. 
tiled  Jan.  14.  l<*>2.  A  truss-like  frame  between  the  end  member* 
of  which  the  wheel  is  sprung  into  place.    Other  features  arc  de- 


714.208.  Contact  for  Trolley  Harps;  J.  H.  Walker,  Uxington, 
Ky.  App.  filed  Feb.  12,  1902.  A  modification  of  the  preceding 
patent. 

714.366.  Train  Signal  System;  A.  G  Davis.  Schenectady.  N.  Y. 
App.  filed  March  10.  1002.  1  he  starting  signal  cannot  reach  the 
motorman  until  notice  is  sent  from  each  platform  of  the  train 
where  passengers  enter. 

714,370.  Adjustable  Scat;  D.  M  Ha\rrly  and  E.  G  Solomon, 
Omaha.  Nib  App  filed  June  2Q,  \'f>\  A  reversible  car  scat  in 
which  the  seat  and  back  portions  may  be  extended  so  as  to  enable 
the  occupant  to  recline. 

7U..t>j8  Mechanism  for  Shilling  Points  of  Tramway  Lines;  G. 
L>.  Ross,  Glasgow,  Scotland.   App.  filed  July  II.  Iy02.  Details. 


714446.  Protector  for  Third  Rails  of  Electric  Railways;  H. 
Brooks,  Wheator,  111.  App.  filed  June  23,  1002  Consists  of  a  tube 
non-conducting  material,  open  on  one  side  to  admit  the  contact- 
shoe. 

714453.  Car  F'endcr ;  W.  B.  Collins,  North  Dartmouth,  Mass. 
App.  filed  May  10.  1902.  The  motorman  presses  a  spring  to  throw 
the  fender  to  operative  position  in  case  there  is  an  obstruction  on 
the  track. 

714.497  Railway  Electric  Motor  Cooling  System;  C.  O.  Mail- 
loux  and  W.  C.  Gotshall,  New  York.  N.  Y.  App,  filed  Aug.  26. 
ioxw.  The  motor  is  kept  cool  by  compressed  air  or  gas,  which  is 
caused  to  circulate  about  the  motor  in  accordance  with  tempera- 
ture changes  thereof  and  by  automatic  means. 

714498.  Railway  Electric  Motor  Cooling  System;  C.  O.  Mail- 
loux  and  W.  C.  Gotshall,  New  York,  N.  Y.  App.  filed  Sept.  13. 
1902.  A  modification  of  the  preceding  patent. 

714608.  Trolley  Guard;  C.  O.  Trince,  Canton,  Ohio.  App. 
filed  Sept.  2,  1902.  Details. 

UNITED  STATES  PATENTS  ISSUED   DEC  2.  1902 

714,695.  Electromagnetic  Traction  Increasing  Device;  A.  A. 
Honey.  Tacoma,  Washington.  App.  filed  April  I,  1903.  An 
iron  bar  is  pivoted  to  the  axle  at  one  end  and  carries  a  truck 
at  the  other,  and  is  surrounded  by  a  magnet  coil  which  can  be 
thrown  into  circuit  at  will  to  increase  the  traction  by  bringing  the 
truck  into  engagement  with  the  rail,  thereby  establishing  magnetic 
attraction  between  the  two  and  between  the  car  wheel  and  the 
truck. 

714.72S  Plate  Metal  Car  Wheel;  H.  F.  Mann,  Allegheny,  Pa 
App.  filed  June  21,  190a.  The  web,  tread  and  rail-flange  of 
the  wheel  arc  made  of  a  single  plate  of  steel,  or  steel  and  iron,  the 
hub  being  formed  separately  of  suitable  material  and  securely  at- 
tached to  the  center  of  the  web. 

714.734.  Electric  Block  Signal;  E.  M.  North.  Brooklyn,  N. 
Y.  App.  tiled  March  22,  1902.  A  combined  semaphore  and 
switch  lever,  adapted  to  be  moved  mechanically  by  the  pressure 
of  the  car  wheel  on  a  push  rod. 

714,752.  Car  Spring;  T.  A.  Shea,  Oswego,  N.  Y.  App, 
filed  March  I,  1902.  Relates  to  cap  plates  for  coil  springs  made  of 
tempered  spring  steel  with  flat  bases  and  integral  opposite  side 
fianges. 

714,798.  Slipper  Brake  for  Tramway  Cars;  J.  Mitchell  and  W. 
G.  Rhodes,  Manchester,  England.  App.  filed  Nov.  2,  1902. 
Details. 

714.851.  Railway  and  Car  and  Magnetic  Appliances  Therefor; 
A.  C  Albertson.  New  York,  N.  Y.  App.  filed  April  8. 
1902.  The  car  carries  magnets  whose  poles  are  presented  to  an 
iron  rail  so  placed  that  the  attractive  force  tends  to  lift  the  car 
from  the  track,  thereby  decreasing  running  friction. 

714,910.  Car  Fender;  H.  E.  liter.  Bay  City,  Mich  App. 
filed  Oct.  I,  19CW.  The  front  of  the  fender  is  provided  with  wheels 
on  a  shaft  which  bear  on  the  pavement,  and  in  advance  of  these 
wheels  short  rollers,  which  are  oppositely  rotated  by  friction  con- 
tact with  the  wheels,  whereby  an  obstruction  is  rolled  upon  the 
fender.    Other  features  arc  shown. 
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714.91.V  Track  Brake  for  Electric  Cars;  O.  Keen,  Allcntown, 
Pa.  App.  filed  April  23.  1902.  An  emergency  brake  in  which  the 
brake-Shoe  is  hung  from  the  wheel  piece  of  the  truck  interme- 
diate of  the  wheels,  and  adapted  to  be  forced  downward  into  con- 
tact with  the  rail  by  a  spring  released  by  a  system  of  levers  from 
the  platform  <>l  the  car,  which  normally  hotds  the  brake  in  in- 
operative position. 

714.915.  Car  Brake  Lever;  W,  C.  Keithly,  San  Francisco,  Cal. 
App.  filed  March  20.  1902.  A  hand-lever  apparatus  designed  for 
use  on  street  cars  where  brakes  are  applied  through  the  action  of 
a  lever. 
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7M-9I6.  Automatic  Clutch;  J.  W.  Kellogg.  Schenectady.  N.  Y. 
App.  filed  March  17.  1902.  The  combination  in  a  win  eled  vehicle 
ol  the  driving  motor,  the  motor  supporting  frame,  the  traction 
wheel*,  power  transmitting  fearing  from  the  motor  to  the  traction 
wheels,  friction-clutch  mechanism  interposed  in  said  gearing,  and 
means  whereby  said  friction  clutch  mrclianism  becomes  locked  to 
the  motor  supporting  frame  when  the  power  transmission  gearing 
begins  to  run  faster  than  the  motor. 

7I4-W9-  I-ocking  Device  for  Car  Seats;  M.  Weber.  St.  Louis. 
Mo.  App  filed  Jan  24.  IQ02.  A  Jevice  for  locking  seats  known 
as  "walk-over"  seats  in  position  while  in  use. 

715.0.16.  Trolley  Harp;  H.  S.  Doyle,  St  I.ouis.  Mo.  App  filed 
Aug.  15.  iotij  A  spring  fork  in  which  the  wheel  is  mounted  is 
provided  with  nuts  which  screw  up  and  down  on  (he  neck  of  the 
fork  to  adjust  the  spring  pressure. 

715.129.  Fare  Register:  J.  F.  Ohmer  and  II.  Tyler,  Dayton. 
Ohio.  App.  filed  March  18.  loot.  This  invention  relates  to  means 
for  recording  separately  a  multiplicity  of  different  denominations 
of  fares  and  for  indicating  separately  the  fares  of  each  denomina- 
tion and  for  recording  and  indicating  a  total  of  all  fares  registered 
irrespective  of  the  different  denominations  or  classis 

715. 153,  Automatic  Car  Fender;  H  F.  Roomy.  Randolph, 
Mass  App.  filed  July  26.  1002.  The  main  body  portion  of  the 
fender  is  composed  of  two  parts,  onr  forming  the  seat  or  platform 
ami  hinged  to  the  other  part,  which  is  spring  mounted  upon  the 
dashboard  of  the  car.  thereby  allowing  the  lender  to  till  down- 
ward when  an  obstruction  is  encountered 

715. 190.  Trolley  Catcher ;  F-.  M  Zwing.  Philadelphia.  Pa.  App. 
filrd  Aug  .to,  iooj.  When  the  trolley  leaves  the  wire  a  brake  is 
released,  which  acts  on  the  trolley  rope  10  prevent  the  trolley  from 
flying  upward. 



ENGINEERING  SOCIETY 

AMERICAN  INSTITUTE  OK  ELECTRICAL  FNGI- 
NKF.KS — The  next  meeting  of  this  sorirty  will  be  held  on 
Friday  rvening.  Dee  10.  when  the  «ubject  for  discussion  will  be 
•  Braking  and  Traction  Brakes."  J.  D.  Keiley  and  R  A.  Parke 
will  contribute  papers  on  the  subject. 


PERSONAL  MENTION 


MR.  A.  W.  SCHALL  has  been  appointed  superintendent  of 
shop*  of  the  Niles  Car  &  Manufacturing  Company,  10  fill  the 
vacancy  caused  by  the  resignation  of  Mr.  A  I.  Jacobs.  Mr. 
Schall  was  assistant  under  Mr.  Jacobs  ami  has  had  an  experience 
in  practical  car  building  which  covers  twenty -two  years  of  active 
work. 

MR  GEORGE  W.  ALDRIDGE  has  Urn  appointed  secretary 
of  the  State  Hoard  of  Railroad  C  num. sinners  of  \ew  York,  to 
succeed  the  late  Colonel  John  S  Kenyan,  Mr  AMri.lge  has  been 
in  public  life  ever  since  he  attained  his  majority,  ami  jn  that  time 
he  has  occupied  several  prominent  i.flii-is  hill  he  has  never  been 
identified  with  steam  Of  elecrric  railway  interests 

MR.  JOHN  li.  Mi  DONALD  is  the  suhin-t  of  an  interesting 
biographical  sketch  in  the  current  issue  of  "The  World's  Work." 
As  the  builder  of  the  New  York  suhwa)  Mr.  McDonald  has  br- 
come  a  man  of  national,  if  not  worM-widr.  reputation,  and  the 
general  public  will  find  interesting  rrading  in  an  account  of  his 
earlier  successes  as  a  contractor  for  engineering  "impossibilities." 
An  excellent  full-page  portrait  aceompanii  s  the  article 

MR.  R.  S  MASSON  has  been  appointed  consulting  electrical 
engineer  of  the  Los  Angeles  Railway  Company  In  the  official 
announcement  of  this  appointment  it  is  stated  that  it  will  be  tin- 
duty  of  the  consulting  electrical  engineer  to  prepare  or  to  pass 
upon  all  plans  of  electrical  machinery  and  apparatus  and  to  out- 
line the  arrangement  of  installation  The  execution  of  the  work, 
however,  will,  as  heretofore,  lie  subject  to  the  control  of  the  heads 
of  the  respective  departments,  the  office  of  consulting  electrical 
engineer  bring  advisory  ratln-r  than  executive 

MR.  O  W.  BRAIN,  electrical  engineer  for  the  New  S«  ■nth 
Wales  government  railways.  j«  in  America  for  an  extended  lour  of 
investigation  Mr.  Brain  intends,  after  visiting  the  principal 
centers  of  electric  railway  Interest  in  the  East,  to  r|nf>  at  various 
points  in  the  West  on  his  trip  to  San  Francisco.'  where  be  sails 
for  home.  While  in  New  V>'ik  bis  hraihmarteT*  are  at  the  Hoff- 
man House.  Although  a  young  man  for  such  a  responsible  com- 
mission Mr.  Rrain's  knowledge  of  engineering  and  his  ready  ap- 
preciation of  the  good  points  in  the  examples  of  American  prac- 
tice which  he  has  already  inspected  have  made  him  a  welcome 
visitor,  and  his  many  new  made  friends  arc  doing  their  best  to 
make  his  journey  a  profitable  and  pleasant  One. 


MR.  W.  C.  SMITH,  who  succeeds  Mr.  A.  A.  Anderson  is 
general  manager  of  the  Pennsylvania  &  Mahoning  Valley  Rail- 
way Company,  of  Youngstown,  Ohio,  has  been  connected  with 
the  company  since  February,  1902.  as  assistant  genera)  manager, 
lie  was  formerly  a  resident  of  Pittsburgh,  where  he  was  con- 
nected with  the  local  street  railway  companies  for  twenty  years 
I  nter  he  was  appointed  general  superintendent  of  the  Central 
Traction  Company,  and  was  connected  with  that  company  from 
1800  to  1896.  He  also  acted  as  superintendent  of  transportation 
after  the  consolidation  of  that  company  with  other  Pittsburgh 
interests.  Mr.  Smith,  because  of  his  connection  with  the  Penn- 
sylvania &  Mahoning  Valley  Railway  Company,  has  a  familiarity 
with  local  conditions  that  could  be  gained  in  no  other  way,  and 
is  well  ipialified  for  the  position  to  which  he  has  been  chosen. 

MR.  A.  A.  ANDERSON,  for  a  number  of  years  general 
manager  of  the  Pennsylvania  &  Mahoning  Valley  Railway  Com- 
pany, of  Youngstown.  Ohio,  has  resigned  from  the  company,  and 
Mr.  W.  C.  Smith,  general  superintendent  of  the  company,  has 
been  named  as  his  successor.  In  July  Mr.  Anderson  placed  his 
resignation  in  the  hands  of  the  directors  of  the  company,  but 

they  declined  to  accept  it.  He 
finally  consented  to  remain  in 
charge  until  matters,  then  in  an 
embryo  stage,  could  be  de- 
veloped. In  November  a  sec- 
nte  ond  resignation  was  presented. 

This  the  company  accepted. 
Mr.  Andcrsoifs  street  railway 
career  began  in  1878,  when  he 
became  associated  with  Mr. 
Tom  L.  Johnson  in  the  street 
railway  lines  Ol  Indianapolis. 
He  remained  there  until  May. 
l8t)t.  ano  on  Jan.  I.  1894.  took 
charge  of  the  Mahoning  Valley 
system,  which,  under  his  man- 
agement, has  grown  to  be  one 
A.  A.  AXl>EKSiiN  0(  tj,c  most  important  proper- 

ties in  Ohio.  Mr.  Anderson  is 
considering  several  propositions,  but  before  making  any  engage- 
ment he  will  take  an  extended  trip  through  the  West,  also  to 
Cuba.  On  Nov.  24  the  employees  of  the  company,  as  a  token  of 
esteem  for  Mr.  Anderson,  presented  him  with  a  handsome  clock, 
paying  also  a  glowing  ttihutc  to  the  recipient  as  a  man,  who.  by 
his  energy,  absolute  integrity  and  fairness,  had  won  their  respect. 
Mr.  W.  C.  Smith  will  succeed  Mr,  Anderson. 

MR.  GEORGE  M.  COLE  has  just  been  appointed  general 
manager  cd  the  Onronta.  Cooperstown  &  Richfield  Springs  Rail- 
way Company.  Mr.  Cole  is  an  engineer  of  established  reputation 
and  has  had  wide  experience  in  the  construction  and  operation 
of  electric  railway  properties,  and  also  ol  gas  and  electric  light 

and  pow     plants.    He  was  for- 
^^m^t^  -.wili  Sander- 

f        ^^^^  son  &  Porter,  in  charge  of  eon- 

struction  at  Youngstown.  of  the 
Youngsi  ni  Railway  & 

Light    Company '»  properties. 
j,  He  has  also  been  general  roan- 

ager  of  the  Plattsburg  Traction 
Company  since  it  was  built,  and 
general  manager  of  (he  Platls- 
.^^k  burg    Light.    Heat    &  Power 

|k      Company         1800.    He  was 
in  the 

^|  ^P*  the  People's  Tramway  Company 

^"*^(  at  Putnam.  Conn.,  and  with  the 

late   Mr    Alfred   T.    Ileyn  M 
»■  "►'  »•:  building  the  Columbia  (S.  C.) 

Street  Railway  lines  in  iSMti 
and  in  rebuilding  the  Ness  burg  Street  Railw  ay  in  1887.  He 
also  had  charge  of  the  building  of  the  Hicks  Street  line  111 
Brooklyn  in  1888  Mr.  Cole  will  h.ne  entire  charge  of  the 
niaiiagi  mi  nt  of  the  Ones  ml  a.  Cooperstown  &  Rtrlificld  Springs 
Railway,  which  extends  from  <  tnconta  to  Mohawk,  a  distance  oi 
(<~  miles.  The  company  will  handle  both  a  freight  and  passengir 
business,  and  will  open  up  a  very  rich  country  hitherto  inaccis 
Slide,  particularly  imrih  from  Cooperstown  to  the  Mohawk 
Valley.  The  road  will  Ik-  operated  from  one  power  house,  and 
distribution  will  be  effected  by  means  of  the  three-phase  system 
li<  sub  si.nijons.  of  which  there  are  five.  The  company  will  have 
track  ■-••nin  etiius  at  On  coat  I  with  the  Delaware  &•  Hudson  and 
the  I  Istir  &  Delaware;  at  Richfield  Springs  with  the  Delaware. 
Ijtekawanna  A  Western,  and  at  Mohawk  with  the  West  Shore 
and  New  York,  Central. 
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LEGAL  DEPARTMENT 


CONDUCTED  BY  WILBUR  LARREMORE  OF  THE  NEW  YORK  BAR 


Res  Ipsa  Loquitur 


In  Paynter  vs.  Bridgcton  &  M.  Traction  Company,  decided 
by  the  Court  of  Errors  and  Appeals  of  New  Jersey,  in  June,  iooj 
(52  Alt,  367),  it  was  held  that  a  mere  fall  from  a  street  car,  with- 
out any  evidence  to  show  how  the  fall  was  occasioned,  raises  no 
presumption  of  negligence  on  the  part  of  the  operators  of  the  ear; 
that  the  so-called  doctrine  of  res  ifsa  loquitur  is  applicable  only 
when  the  thing  shown  speaks  of  the  negligence  of  the  defendant, 
not  merely  of  the  happening  of  the  accident.  This  decision 
was  by  the  highest  court  of  New  Jersey;  it  carefully  considers  the 
evidence  in  the  case  at  bar  and  cites  a  large  number  of  authorities 
touching  the  subject  in  the  courts  of  New  Jersey  and  other  States. 
The  decision  is  well  sustained  on  principle  as  well  as  by  authority, 
and  it  may  be  commended  as  a  typical  illustration  of  the  applica- 
tion of  the  technical  doctrine  of  res  ifsa  loquitur  to  street  railroad 
companies. 

Literally  translated  this  doctrine  means  simply  that  the  thing 
itself  speaks.  In  an  ordinary  case  of  negligence — as  indeed  in  the 
general  run  of  litigations — the  plaintiff  has  the  whole  burden  of 
proof.  He  must  prove  his  entire  case:  in  a  negligence  case,  not 
only  that  the  plaintiff  was  injured,  but  that  his  injury  was  earned 
hy  the  defendant's  negligence,  and  that  plaintiff  was  free  from 
negligence.  The  purport  of  this  New  Jersey  decision  is  that  the 
doctrine  that  the  fact  itself  speaks  may  be  made  applicable  only  to 
the  negligence  of  the  defendant.  In  other  words,  it  is  not  sufficient  to 
make  out  a  frima  fa* it  ease  to  show  merely  the  happening  of  an 
incident :  there  must  be  in  addith  n  something  tending  to  show  that 
the  cause  of  the  accident  is  peculiarly  within  the  defendant's 
knowledge  and  not  within  that  of  the  plaintiff. 

That  the  distinction  so  drawn  is  just  will  be  apparent  upon  very 
slight  analysis.  If  it  merely  be  shown  that  the  plaintiff  fell  from  a 
street  car,  there  may  be  a  dozen  conflicting  explanations  on  the 
part  of  both  the  plaintiff  and  the  defendant  tending  to  Establish  that 
the  negligence  either  of  one  or  the  other  was  the  proximate  cause 
of  the  accident.  The  matter  is  one  of  common  observation,  and  its 
probable  cause  may  properly  be  chared  up  by  the  facts  stated  by 
eye •wiUKSMs.  If,  however,  a  passenger  seated  inside  of  a  railroad 
carriage  or  inside  of  a  street  car  be  injured  by  a  collision,  or  derail- 
ment, or  electric  shock,  it  is  evident  that  something  outside  of  his 
own  observation,  and.  therefore,  something  beyond  his  own  ability 
|o  take  proper  precaution  against,  was  the  cause  of  his  injury.  As 
U>  these  occult  causes— causes  necessarily  and  peculiarly  wilhin  the 
knowledge  of  a  person  operating  a  railroad  and  not  within  the 
knowledge  of  a  passenger— the  increasing  tendenc  y  is  to  administer 
the  doctrine  of  res  ifsa  loquitur.  When  an  accident  of  the  latter 
class  occurs,  the  courts  say  that  as  the  plaintiff  cannot  explain  just 
how  the  calamity  occurred,  he  will  be  permitted  to  make  out  a 
frima  fane  case  on  the  theory  that  the  fact  itself  speaks  and  that 
the  burden  of  explanation  and  excuse  is  placed  upon  the  defendant. 

In  the  recent  ease  in  the  Court  of  Appeal*  of  New  York.  Griffcn 
vs.  Manioc  (106  N.  Y  ,  if*),  the  doctrine  has  been  applied  to  the 
rase  of  an  elevator  accident  in  an  office  building  The  New  York 
Court  of  Appeals,  while  it  declined  to  class  the  proprietors  of 
elevators  as  common  carriers,  nevertheless  held  that  if  an  accident 
OCCHrred  to  a  member  of  the  public,  invited  to  take  pottage  in  an 
elevator  and  guiltless  of  any  affirmative  fault  of  conduct,  through  the 
breaking  down  of  the  elevator  or  other  presumable  defect  in  its 
machinery,  the  doctrine  res  ifsa  loquitur  applied  and  the  burden 
was  placed  Upon  the  defendant  of  showing  that  it  had  not  been 
guilty  of  negligence.  The  opinion  in  this  case  contains  a  careful 
discussion  of  the  arguments  for  and  against  the  doctrine  of  res  ifsa 
loquitur.  The  most  cogent  and  ju't  reason  assigned  for  the  un- 
mistakable tendency  to  extend  the  dicirinc  is  contained  in  the  fol- 
lowing language  by  Judge  Cullcn  : 

••The  maxim  is  tbo  in  part  based  on  the  consideration  that 
where  the  management  and  control  of  the  thing  which  has  pro- 
duced I h<  injury  is  exclusively  vested  in  the  defendant,  ii  is  within 
his  power  to  produce  evidence  of  the  actual  cause  that  produced  the 
accident  which  the  plaintiff  is  unable  to  present." 

When  it  is  considered  that  an  accident  to  a  railroad  train,  or  a 
street  car.  or  an  elevator,  frequently  in  the  general  wreck  destroys 
all  possibility  of  tracing  the  original  cause  of  the  calamity,  the 
justice  and  expediency  of  applying  the  rule  res  ifsa  loquitur  is  quite 
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apparent  in  the  nature  of  things.  This  doctrine  cannot  be  resorted 
to  as  commonly  in  street  car  accidents  as  in  those  upon  steam  rail- 
roads, but  with  regard  to  electric  traction  companies,  it  may  prop- 
erly be  applied  in  the  case  of  accidents  resulting  from  the  motor 

apparatus.  

LIABILITY  HOR  NEGLIGENCE. 
ILLINOIS — Carriers — Street  Railroads-Trial-Verdict-Suf- 
neiency- Instructions— Refusal  of  Requested  Instruction, 

1.  A  verdict  against  "defendant."  in  an  action  for  personal  in- 
juries by  a  passenger  against  a  company  operating  a  street  rail- 
road and  a  company  owning  the  road  and  leasing  it  to  the  operating 
company,  in  which  but  one  defense  is  interposed,  is  sufficient  to 
support  a  verdict  against  both  companies,  both  being  liable  for 
such  injuries. 

2.  When  the  instructions  given  fully  state  the  law  applicable 
to  the  case,  the  refusal  to  give  requested  instructions  is  not  error. — 
(West  Chicago  St.  Rv.  Co  et  al.  vs.  Home,  64  N.  E.  Rep.  Jjt.) 

MASSACHUSETTS— Street  Railroads— Repair  of  Streets- 
Constitutional  Law — Obligation  of  Contracts — Mandatory  In- 
junction. 

1.  The  grant  of  a  location  to  a  street  railroad  company  re- 
quired the  materials  and  details  of  the  construction  of  its  tracks 
to  be  "to  the  acceptance  of  the  supervisors  of  highways  and 
bridges."  and  its  tracks  were  constructed  in  accordance  with  the 
grant;  T-rails  being  used.  The  company  subsequently  replaced 
such  rails,  at  a  large  expense,  with  similar  rails  of  a  heavier 
weight;  but  they  occupied  no  greater  portion  of  the  surface  of  the 
street,  which  was  replaced  in  its  former  condition,  nor  rendered 
it  less  suitable  for  travel  or  less  safe.  The  company  accidentally 
omitted  to  obtain  permission  from  the  supervisors,  but  there  was 
no  intent  to  evade  the  laws,  and  it  was  not  shown  that  the  city 
objected  to  such  work,  The  city  had  intended  to  require  the 
Company  to  use  grooved  rails  when  new  rails  were  laid.  Held, 
that  the  city  was  not  entitled  to  a  mandatory  injunction  requiring 
the  removal  of  the  rails,  even  if  the  supervisors  could  have  re- 
quired grooved  rails  to  be  laid:  the  violation  of  an  established 
right  not  entitling  the  injured  party  to  a  mandatory  injunction  as 
a  matter  of  course. 

2.  LTndcr  St.  1898.  c.  578.  sections  4,  7,  to,  13,  providing  that 
street  railroads  shall  be  subject  to  a  certain  tax,  levied  according 
to  mileage,  to  be  adjusted  so  that  the  amount  collected  shall 
correspond  to  the  amount  formerly  paid  by  the  company  (or  the 
repair  of  the  streets,  and  providing  that  street  railroads  shall  not 
be  required  to  keep  an)  portion  if  the  street!  Hid  highway!  in 
repair,  except  that  such  railroads  shall  remain  subject  to  all  legal 
obligations  imposed  in  original  grants  of  locations  granted  to 
the  company  in  the  city  or  town,  such  railroads  arc  not  bound 
to  repair  streets  over  which  their  lines  run  which  are  not  em- 
braced in  their  original  location. 

3.  St.  1898,  c.  578,  providing  that  street  railroads  shall  not  be 
required  to  repair  any  portion  of  the  Streets  or  highways,  is  not 
52  Atlantic  Rep.,  461.) 

KBW  YORK  — Verdict    Indefiniteness-  Mistrial. 

A  jury  rendered  a  sealed  verdict  as  follows:  "The  jury  say 
that  they  find  a  verdict  ior  defendant,  with  recommendation  to  the 
court  to  award  plaintiff  J.too  as  compensation  for  her  losses." 
Held  that,  as  the  intention  of  the  jury  could  not  be  ascertained 
from  the  verdict,  there  was  a  mistrial  — (Conrcy  vs.  Metropolitan 
St.  Ry.  Co  .  77  N.  Y.  Supp  ,  213.) 

NEW  YORK — Street  Railroads — Injuries  to  Passengers — Ac- 
tion— Instruction — Degree  of  Care  to  Prevent  Injuries — Negli- 
Rence —  Sufficiency  of  Evidence— Admissibility  of  Evidence — 
dence— Custom  of  Notifying  Passengers  of  Curves — Evidence- 
Customary  Motion  in  Rounding  Curve— Admissibility  of  Evi- 
Matcriality— Instructions— Rules  for  Protection  of  Passengers. 

[,  In  an  action  against  a  street  railroad  company  for  injuries 
to  a  passenger  caused  by  another  passenger  being  precipitated 
upon  her  by  a'  jolt  of  the  car  as  it  rounded  a  curve,  the  refusal 
to  charge  that  defendant  owed  a  "very  high  degree  of  care  and 
skill  to  prevent  any  injuries"  to  its  passengers  was  not  error, 
but  a  charge  that  the  measure  of  the  duty  of  defendant's  servants 
was  "to  conduct  themselves  with  reasonable  care  under  all  the 
circumstances,  with  a  view  of  protecting  their  passengers."  was 
a  correct  statement  of  the  law. 

2.  The  mere  fact  that  while  a  street  car  is  rounding  a  curve  a 
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passenger  is  injured  by  reason  of  another  passenger  being 
thrown  upon  her  is  insufficient,  in  the  absence  of  excessive  speed 
or  of  the  application  of  more  power  than  necessary  to  round  the 
cunt,  to  justify  a  recovery  against  the  company  for  the  injuries 
thus  received. 

3.  Where  the  complaint  in  an  action  against  a  street  railroad 
company  for  injuries  to  a  passenger,  caused  by  another  passen- 
ger being  thrown  upon  her  while  the  car  was  rounding  a  curve, 
contained  no  allegations  that  the  roadbed  was  out  of  order  or 
improperly  constructed,  or  that  the  car  was  not  a  proper  one  or 
not  properly  equipped,  and  there  was  no  evidence  that  the  con- 
ductor did  not  warn  the  passengers  of  the  approach  of  the  curve, 
the  refusal  to  admit  testimony  of  peculiar  motion?  of  the  car  in 
going  around  the  curve  at  other  times  was  not  error. 

4  In  an  action  against  a  street  railroad  company  for  injuries 
to  a  passenger  caused  by  another  passenger  being  thrown  upon 
her  while  the  car  was  rounding  a  curve,  wherein  there  was  no 
evidence  that  the  conductor  di<!  not  notify  the  passenger*  of  the 
approach  to  the  curve,  there  was  no  error  in  excluding  evidence 
that  it  was  customary  to  Rive  such  notice. 

5.  In  an  action  against  a  street  railroad  company,  for  injuries 
to  a  passenger  caused  by  another  passenger,  who  was  about  to 
enter  the  car,  being  thrown  upon  her  while  the  car  was  rounding 
a  curve,  the  fact  that  the  pass,ngrr  who  was  so  thrown  upon 
plaintiff  was  talking  to  the  conductor  just  before  the  accident 
was  immaterial. 

6.  There  being  no  evidence  in  the  case  that  defendant  had  not 
made  rules  and  regulations  for  the  protection  of  its  passengers, 
a  charge  that  it  was  defendant's  duty  to  make  such  rules  and  that 
failure  to  make  them  was  negligence  was  properly  refused  — 
(Merrill  vs  Metropolitan  St.  Ry.  Co..  77  N.  Y.  Supp .  122.) 

NEW  YORK— Appeal— Question  of  Damages— Review— Dam- 
ages—Personal  Injuries— Excc*sivcness. 

1.  In  an  action  for  death,  the  appellate  court  can  review  the 
jury's  determination  on  the  question  of  damages. 

2.  Where  an  only  daughter,  twenty  years  of  age.  who  was  well 
developed  physically  and  mentally,  a  successful  musician,  intending 
to  engage  in  music  as  a  profession,  and  who  assisted  her  m  >thcr 
in  housekeeping  and  her  father  occasionally  in  his  store,  is  negli- 
gently killed,  a  verdict  for  $o.w»  to  compensate  the  father  for  his 
pecuniary  injury  resulting  from  her  death  is  excessive. —  (Kcltngg 
vs  Albany  *  H.  Ry  &  Power  Co.  76  N.  Y ,  Supp.  85  ) 

NEW  YORK  —Trial— Directed  Verdict-Weight  of  Evidence 
The  fact  that  the  evidence  so  preponderates  in  defendant's  fa 
tor  that  a  verdict  for  plaintiff  will  he  set  aside  as  against  the 
weight  of  the  evidence  doe*  not  authorize  a  diieiied  verdict  for 
defendant  -  (Padbury  vs.  Metropolitan  St.  Ry.  Co.,  75  N.  Y 
Supp.  o$a>.) 

OREGON— Appeal— Dismissal  — Defective  Notice. 

A  notice  of  appeal,  reciting  the  judg  incut  as  rendered  June  18, 
whereas  it  was  actually  rendered  June  8.  was  not  ground  for  dis- 
missing the  appeal,  where  it  was  manifest  from  the  appeal  papers 
that  there  was  a  mere  clerical  error,  and  no  injury  -  (Salem  Light 
iv.  Traction  Co.  vs.  Anson,  67  Pac.Rep..  1015.) 

PENNSYLVANIA— Contracts-Evidence  to  Avoid  Written  by 
Contemporaneous  Parol — Indefiniteness. 

1.  That,  for  a  while  after  an  employee  got  out  of  the  house  after 
his  injury,  the  employer-,  according  to  their  custom,  gave  him  light 
employment  at  $1.50  per  day,  is  not  ev  idence  that  an  oral  agreement 
that  they  should  give  him  such  employment  for  life  was  made  con- 
temporaneously with  a  written  agreement  whereby  he.  in  considera- 
tion of  certain  payments,  released  them  from  all  liability  on  account 
of  his  injury. 

2.  A  written  contract  whereby,  in  consideration  of  $20,  and  pay- 
ment of  $1  SO  per  day  during  time  an  employee  is  confined  in  the 
l  ouse,  he  expressly  releases  the  employers  from  all  liability  for  his 
injury,  cannot  be  avoided  by  evidence  of  a  contemporaneous  oral 
agreement  that  they  were  to  pay  his  doctor's  hill,  and.  from  the 
time  he  was  able  to  get  out  of  the  house,  would  employ  him  at 
$1  50  per  day  for  the  rest  of  his  tife:  he  and  his  wife  alone  testifying 
to  this,  and  two  employees  testifying  to  the  contrary. 

3.  Contract  thai  employers  should  employ  an  initirrd  employee  at 
$1  50  per  day  for  the  rest  of  hi<  life  is  too  indefinite  to  be  enforced ; 
there  being  no  provision  as  to  the  nature  of  the  employment,  or 
how  it  should  be  determined  — COgden  vs  Philadelphia  lit  W.  C. 
Traction  Co..  52  Atlanta  Rep.  o.) 

PENNSYLVANIA  —  Corporations — -Actions  Against — Venue. 

A  street  railway  corporation,  whose  roadhed.  principal  office, 
car  houses  and  rolling  stock  are  in  one  county,  may  be  sued  in 
another,  where  its  president  and  secretary  reside,  whetc  part  of  its 
hanking  business  is  transacted  and  where  its  secretary  has  its 
office,  from  which  much  of  its  correspondence  is  carried  on.  and 
in  which  its  board  of  directors  meet,  the  corporate  ical  it  kept 


and  used  part  of  the  year,  its  stock  certificates  are  attested  and 
issued,  and  its  ledger  account  kept,  and  much  other  corporate 
business  transacted  — (Jansen  vs.  Philadelphia  M.  &  S.  St  Ry. 

Co..  51  At.  Rep  .  311) 

PENNSYLVANIA. — Partnership  —  Evidence  —  Appeal — As- 
signment of  Error. 

1.  Recovery  against  defendants,  sued  on  a  policy  as  general 

partners  doing  business  under  a  certain  association  name,  cannot 
be  had,  no  business  relations  between  defendants  being  shown, 
the  policy  being  signed  by  the  general  managers,  and  not  by  the 
individual  members  of  the  association,  and  it  or  no  other  evidence 
disclosing  who  the  members  were,  though  the  policy  showed  the 
members  signed  the  agreement  under  which  the  association  was 
organised:  the  printing  of  the  names  of  the  officers  on  the  back 
of  the  policy  not  showing  that  they  were  officers,  much  less  that 
they  were  interested  as  individuals  or  partners  in  the  association. 

2.  Rulings  excluding  evidence,  though  excepted  to.  cannot  be 
considered  on  appeal,  the  only  assignment  of  error  being  the  re- 
fusal to  take  off  nonsuit  —  (Scranton  Traction  Co.  vs.  Schlichter 
et  al .  51  At.  Rep.,  353.) 

TEXAS— Street  Railroads— Municipal  Corporation— Rail  Above 
Street— Injury  to  Traveler — Instruction, 

An  instruction  in  an  action  against  a  city  and  street  railroad  com- 
pany for  a  death,  alleged  to  have  been  caused  by  a  rail  in  the  rail- 
road track  being  allowed  to  remain  above  the  tevel  of  the  street, 
that  if  the  defendants  permitted  the  surface  of  the  street  to  become 
lower  than  the  rail,  so  as  to  interfere  with  the  safe  crossing  of  the 
street  with  vehicles,  and  if  deceased  was  caused  to  fall  from  his 
wagon  and  was  fatally  injured  by  reason  thereof,  while  in  the  exer- 
cise of  due  care,  the  plaintiff  could  recover,  was  erroneous,  as  taking 
from  the  jury  the  question  of  negligence  and  the  question  of  proper 
Lire  in  keeping  the  street  in  proper  repair,  though  such  instruction 
was  immediately  preceded  hy  an  instruction  that  the  defendants 
were  only  liable  for  failure  to  use  ordinary  care.— (Citizens'  Ry. 
Co.  vs.  Gossctt  et  al..  68  S.  W  Rep.  706.) 

TEXAS. — Carriers — Injuries  to  Passengers — Street  Railways — 
Charged  Cars— Electric  Shock-  Proof — Res  Ipsa  Loquitur — In- 
-tructions— Care  Required— Definition  of  Terms— Request— Ne- 
c.-.ity— Evidence— Similar  Accidents— Trial— Statement  by  Court. 

f.  Where  plaintiff  was  shocked  by  electricity  as  he  took  hold  of 
the  handhold  of  an  electric  car  for  the  purpose  of  hoarding  it  at  a 
i».int  where  it  had  stopped  to  take  on  passengers,  and  he  was  badly 
miured.  the  circumstances  surrounding  the  injury  were  sufficient 
la  raise  a  presumption  of  negligence  on  the  part  of  the  company. 

2.  In  an  action  for  injuries  to  a  passenger  on  a  street  car.  an  in- 
unction that  the  defendant  owed  its  passengers  the  duty  of  exer- 
cising "great  rare  and  caution"  to  keep  the  machinery  and  appli- 
ances of  its  cars  in  a  reasonably  safe  condition  and  repair,  was  not 
objectionable  as  imposing  on  the  company  a  higher  degree  of  care 
than  is  required  by  law 

3.  .1  was  not  error  for  the  court,  in  an  action  for  injuries  to  a 
passenger  on  a  street  car,  to  omit  to  define  the  term  "great  care 
and  caution"  in  an  instruction  defining  the  rlegree  of  care  required 
of  defendant,  in  the  absence  of  a  request  designed  to  correct  the 
omission. 

4  Where,  in  an  action  for  injuries  to  a  passenger  from  an  electric 
slusck  from  a  charged  street  car.  there  was  no  evidence  that  at  the 
time  of  the  accident  the  car  or  its  appliances  were  in  proper  con- 
dition, or  that  the  danger  could  not  have  been  discovered  hy  the 
exercise  of  care,  or  that  the  car  had  been  recently  inspected,  and 
found  in  good  repair,  an  instruction  that  if  the  jury  found  that  if 
defendant,  hy  the  use  of  the  highest  care,  could  not  have  discovered 
the  danger,  and  could  not  have  prevented  the  same,  then  the  jury 
could  not  presume  defendant  guilty  of  negligence  from  the  mere 
fact  of  the  accident,  etc..  was  properly  refused. 

5  In  an  action  for  injuries  to  a  passenger  from  an  electric  shock 
received  from  a  charged  street  car.  evidence  of  another  person  that 
he  was  shocked  by  the  same  car  on  the  same  day  was  admissible 
as  tending  to  show  that  the  car  and  equipment  were  not  in  proper 
condition,  and  that  the  company  knew,  or  ought  to  have  known, 
such  fact  by  the  use  of  ordinary  care, 

6  Where,  during  the  trial,  the  court  asked  counsel  for  defendant 
if  they  had  any  further  evidence,  and  they  replied  that  they  had  two 
more  witnesses,  and  requested  an  adjournment  until  the  next  morn- 
ing, promising  to  finish  with  them  in  a  short  time,  and  to  offer  no 
further  testimony,  a  statement  by  the  judge  on  the  reconvening  of 
the  court  and  on  counsel  calling  more  witnesses  than  two.  that  he 
did  not  think  counsel  were  treating  the  court  fairly,  was  not  erron- 
eous or  prejudicial,  either  as  prejudicing  defendant's  cause  or  as 
tending  to  impair  the  weight  of  defendant's  testimony  or  the 
argument  of  its  counsel  to  the  jury —(Dallas  Consol.  Electric  St. 
Ry  Co.  vs.  Broadhurst,  68  S.  W.  Rep.  315.) 


Digitized  by  Google 


97« 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.  No.  24. 


VIRGINIA— Street  Railways— Personal  Injuries— Declaration 
—Proof— Variance. 

I.  In  an  action  by  a  passenger  against  a  street  car  company  for 
personal  injuries,  where  plaintiff  testified  that  the  step  of  the  ear 
was  slippery  from  frost  or  ice,  he  could  not  tell  which,  and  the 
motorman  testified  that  there  might  have  been  some  frost  on  the 
step,  but  he  did  not  think  there  was  any  ice,  giving  as  his  reason 
that  the  car  stayed  in  a  shed  nvcr-night,  an  allegation  that  defend- 
ant negligently  permitted  the  step  to  remain  covered  with  ice  was 
not  sustained. 

3.  The  complaint  alleged  that  the  motorman  negligently  per- 
mitted plaintiff,  a  minor,  to  ride  on  the  footboard  from  the  time 
he  first  boarded  the  car.  The  testimony  of  both  plaintiff  and  tht 
motorman  showed  that  plaintiff  Hide  on  the  front  platform  until 
within  a  square  of  his  home,  where  it  was  the  motorman's  pur- 
pose to  stop  and  let  him  off,  at  which  point  he  stepped  down  on 
the  footboard  for  the  purpose  of  leaving  the  car.  Held,  a  variance 
from  the  declaration. 

3  Testimony  that  the  plaintiff,  while  standing  on  the  footboard, 
lost  his  balance,  because  of  the  rough  condition  of  the  track  and 
consequent  jolting  of  the  car,  was  inadmissible,  where  not  averred 
in  the  declaration.— (Richmond  Ry.  &  Electric  Co  vs.  West,  40 
L.  E.  Rep.,  643-) 

VIRGINIA. — Appeal — Bill  of  Exceptions— Rulings  on  Evidence 
—Negligence    Exemplary  Damages. 

1.  An  exception  to  the  ruling  of  a  trial  court  on  a  motion  to  reject 
or  admit  evidence  cannot  be  reviewed  unless  there  is  a  bill  of  ex- 
ceptions, signed  by  the  judge,  clearly  pointing  out  the  erroneous 
1  fling  complained  of. 

2.  Though  there  may  be  several  exceptions  saved  by  the  same 
bill,  each  must  set  forlh  distinctly  the  ground  of  objection  re- 
lied en. 

3.  One  bill  of  exceptions  duly  taken  is  sufficient  to  bring  up  for 
review  all  of  the  instructions  given  over  objeeiion  thereto  or  all 
those  refused. 

i.  In  an  acli'm  to  recover  for  negligence  of  defendant,  exemplary 
damages  may  be  awarded  if  the  facts  warranting  them  are  Mated 
with  sufficimt  distinctness  to  inform  the  defendant  of  the  charge 
which  he  is  required  to  meet,  though  damages  ar;  not  claimed  in 
the  declaration  — (Richmond  Passenger  &•  Power  Co  vs.  Robin- 
son. 41  S.  E.  Rep.  719.) 

VIRGINIA— Street  Railroads  Degree  of  Care-Injury  to 
Pedestrian— Evidence— Instructions— Harmless  Error. 

1.  It  is  the  duty  of  a  street  railroad  company  to  exercise  reason- 
able care  to  avoid  injuring  persons  who  have  the  right  to  be  on  the 
street,  and  who  are  neither  trespassers  nor  licensees  as  to  it. 

2.  Expert  evidence  is  admissible  to  determine  within  what  space 
a  car  running  under  certain  conditions  may  be  stopped. 

3.  Where  a  street  railway  company  was  running  its  cars  in  excess 
of  the  speed  allowed  by  the  statutes  and  valid  municipal  ordinances, 
such  fact  is  competent  evidence  in  an  action  by  a  traveler  on  the 
highway,  injured  by  the  cars,  though  the  statute  simply  imposes  a 
penalty  for  its  violation. 

4.  That  a  street  railway  company  has  direct  authority  from  the 
Legislature  to  u*c  the  street*  of  a  city  does  not  exempt  it  from 
uasonablc  municipal  control. 

5.  It  is  error  to  give  an  instruction  where  there  is  no  evidence 
tending  tn  prove  the  facts  on  which  it  is  based. 

6.  An  erroneous  instruction  will  lie  presumed  to  have  affected 
the  verdict  of  the  jury,  unless  it  plainly  appears  from  the  whole 
,.  ,  rd  tl  •  tin  error  id  m  -  affi  rt  md  CO  tM  I*  I  bWC  iffcCM  I 
the  result— (Norfolk  Ry.  &  Light  Co.  vs.  Corletto.  41  S.  E. 
Rep  740  ) 

VIRGINIA  —  Street  Railroads— Negligence— Presumption  from 
places  of  work  — (Kings  vs.  Interstate  Consol.  Si  Ry.  Co.,  Mor- 
rison \s  Same,  ft  At  Rep.  301.) 

WASHINGTON— Master  and  Servant—  Injuries  to  Servant— 
Negligence— Evidence --Sufficiency— Instructions— Expert  Wit- 
nesses. 

1  Plaintiff  was  injured  while  attempting  to  lower  the  gins  of  a 
pile  driver  by  being  caught  in  the  rope  of  the  driver.  Defendant's 
superintendent  ordered  plaintiff  and  five  other  servants  to  lower 
the  gins  Phi  miffs  evidence  showed  that  the  men  directed  to 
hold  the  rope  and  prevent  the  rapid  fa'liug  of  the  gins  were  unable 
to  do  so,  ami  that  the  safe  way  to  lower  the  gins  was  to  first  let 
down  the  hammer,  and  that  there  was  risk  connected  with  the 
method  adopted  under  the  seperiivlcrulant's  direction  There  was 
a  eonfiict  in  the  evidence  as  to  the  number  of  men  actually  having 
hold  of  the  rope  Held,  to  warrant  the  submission  of  the  issue  of 
defendant's  negligence  to  the  jury 

3  An  instruction  that  it  was  the  duty  of  the  master  to  furnish 
to  the  servant  reasonably  «.i'e  machinery  in  the  performance  of  his 
work,  and  n  n  10  expose  llie  servant  to  danger,"  was  proper;  the 


expression  "not  to  expose  to  danger,"  etc.,  when  taken  in  con- 
nection with  the  entire  instruction,  not  being  prejudicial. 

3.  An  instruction  that  the  jury  were  to  carefully  separate  what 
an  expert  witness  testified  to  as  a  fact  and  what  he  testified  to  as 
to  his  opinion,  and  that  the  testimony  as  to  the  latter  should  be 
weighed  with  "caution,"  and  carefully  considered  with  reference 
to  the  supposed  or  proven  facts  upon  which  his  expert  opinion  was 
founded,  was  erroneous,  as  discrediting  the  evidence  of  the  expert 
— (Gustafson  vs.  Seattle  Traction  Co.,  68  Pacific  Rep.,  721.) 

WASHINGTON.— Street  Railways— Injury  to  Passenger- 
Negligence — Evidence. 

In  an  action  by  a  passenger  against  a  street  railway  for  persona] 
injuries,  evidence  examined,  and  held  to  sufficiently  show  thai  she 
was  injured  while  attempting  to  alight  from  the  car  while  it  was 
in  motion,  and  without  the  knowledge  of  the  car  employees  that 
she  desired  to  get  off,  and  that,  therefore,  they  were  not  guilty  of 
negligence  in  increasing  the  speed  of  the  car. —  (Blakncy  vs.  Seattle 
Electric  Co.,  68  Pacific  Rep.  1037.) 

WASHINGTON.— Appeal— Motion  for  New  Trial— Discretion 
—Street  Railways — Evidence — Conductor's  Report. 

1.  Where  a  motion  for  new  trial  is  based  on  corruption  of  the 
jury,  undue  influence  brought  to  bear  on  them,  and  fraud  in  the 
defense,  the  appellate  court  is  not  in  as  good  position  to  judge  of 
such  matters  as  the  trial  court;  and.  if  no  abuse  of  discretion  is 
shown,  the  order  made  thereon  should  be  affirmed. 

2.  The  plaintiff  was  found  lying  unconscious  near  a  street  rail- 
way track.  She  testified  that  she  boarded  a  car,  delivering  to  the 
conductor  a  transfer  slip,  and,  while  getting  off  at  the  point  where 
she  was  found,  the  car  suddenly  started,  throwing  her  to  the 
ground,  and  causing  unconsciousness  and  serious  injury.  The 
conductor  testified  to  the  names  and  number  of  passengers  he 
carried  on  such  trip,  that  they  all  paid  cash  fares,  that  she  was  not 
.1  passenger,  and  that  he  had  no  knowledge  of  the  injury  until  she 
was  discovered  on  the  return  trip  of  the  car.  At  the  end  of  the 
trip  on  which  she  claimed  to  be  a  passenger,  the  conductor  made 
his  usual  report  of  the  number  of  passengers  carried  and  fares 
received,  and  whether  in  cash  or  transfer  slips.  Held,  that  such 
icport,  which  agreed  with  his  testimony  as  to  the  number  of  pas- 
sengers, and  that  all  paid  cash,  was  properly  received  in  evidence. 

(Callihan  et  al  vs.  Washington  Water  Power  Co.,  67  Pac.  Rep., 

CHARTERS.  FRANCHISES  AND  ORDINANCES. 

ILLINOIS.  -Elevated  Railroads— Assessment  for  Taxation. 

Elevated  railroads,  constructed  in  part  over  the  street  and  in 
part  over  their  own  right  of  way,  and  organized  under  Rev.  St. 
1874.  c.  32,  providing  for  the  incorporation  of  railroads,  should  be 
assessed  for  taxation  by  the  State  board  of  equalization  under 
Hurd's  Rec  St  t8<x),  p.  1401,  sec.  is,  providing  for  the  assessment 
of  railroad*,  and  not  by  the  county  board  of  review  under  Id.,  p 
1306.  sections  40-52.  providing  for  the  assessment  of  street  railways. 
— Knopf  et  al  vs  Lake  St  El.  R.  Co  ;  Same  vs.  Metropolitan  West 
Side  EL  Ry  Co  ;  Same  vs.  South  Side  El.  R  Co. ;  Same  vs.  North- 
western El.  R.  Co.;  Same  v*.  Union  El.  R.  Co  ;  64  N.  E  Rep. 
S40l) 

MARYLAND.— Street  Railroads-Crossing  Railroad  Track- 
Damages — Maintaining  Crossing. 

1.  A  street  railroad  company  has  no  right  to  construct  its  line 
across  railroad  tracks  rightfully  maintained  in  a  city  street,  with- 
out first  compensating  the  railroad  company  for  damage*  result- 
ing therefrom. 

2.  A  railroad  company  rightfully  maintaining  its  tracks  in  a  city 
street  is  entitled  10  require  a  street  railroad  company  construct- 
ing a  line  across  such  tracks  to  pay  for  the  construction  of  the 
crossing,  and  any  change  in  the  tracks  necessitated  by  the  cross- 
ing, but  is  not  entitled  to  damages  for  the  impairment  of  the 
easement  in  the  street. 

3.  A  street  railroad  company  constructing  its  track  across 
steam  railroad  traeks  rightfully  located  in  a  city  street  must  per 
initially  maintain  and  repair  such  crossing  according  to  the  di 
rection  of  the  engineer  of  the  steam  road 

4.  A  street  railroad  company  constructing  its  track  across  a 
steam  railroad  track  rightfully  located  in  a  city  street  is  not  re- 
quired to  pay  a  portion  of  the  expense  of  the  steam  ro3d  in  main- 
taining crossing  gap.-*  and  other  safety  appliances  at  the  crossing 
—(Central  Pass  Ry.  Co.  vs  Philadelphia,  W.  &  B.  R.  Co.,  52 
Atlantic  Rep..  752.) 

MASSACHUSETTS.— Street  Railroads— Repair  of  Streets— 
Consti'.jtional  Law— Obligation  of  Contracts — Impairment 

1.  Under  St.  t8g8,  c  578,  sections  4.  7.  10.  13.  providing  that 
street  railroads  shall  be  subject  to  a  certain  tax.  levied  according 
to  mileage,  to  be  adjusted  so  that  the  amount  collected  shall 
correspond  to  the  amount  formerly  paid  by  the  company  for  the 
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repair  of  the  streets,  and  providing  thai  street  railroads  shall  not 
be  required  to  keep  any  portion  of  the  streets  and  highways  in 
repair,  but  declaring  that  such  railroads  shall  remain  subject  to 
all  legal  obligations  imposed  in  original  locations  granted  to  the 
company  in  the  city  or  town  (defined  by  section  1  to  mean  the 
first  location  granted  to  the  company  in  the  city  or  town),  such 
railroads  are  not  bound  to  repair  streets  over  which  their  lines 
run  which  are  not  embraced  in  their  original  location. 

2.  Laws  i8y8,  c.  578,  providing  that  street  railroads  shall  not  be 
required  to  repair  any  portion  of  the  streets  or  highways,  is  not 
unconstitutional,  as  impairing  contracts,  in  relieving  the  roads 
from  such  obligations  imposed  on  them  by  a  city  in  granting 
locations  to  them.— (City  of  Worcester  vs  Worcester  Consol.  St. 
Ry.  Co.  (three  cases).  64  N.  E.  Rep.,  581.) 

NEW  HAMPSHIRE— Railroads  —  Extension  —  Nature  and 
Scope — Finding  as  to  Public  Good — Preliminary  Showing— Al- 
teration of  Original  Purpose  of  Corporation— Procedure. 

I.  Pub,  St.  c.  156,  section  18.  provides  that,  if  a  railroad  desires 
to  extend  or  build  a  branch  road,  it  may  file  a  petition  to  deter- 
mine whether  for  the  public  food,  and  may  build  if  the  question 
is  decided  in  its  favor.  Sections  28  to  37  provide  that,  if  any 
stockholder  dissents  from  the  decision  to  build,  the  corporation 
may.  by  application  to  court,  have  the  value  of  his  stock  deter- 
mined, and  buy  it  in.  Held,  that  the  latter  sections  indicate  that 
the  building  of  extensions  and  branches  of  such  a  nature  as  to 
change  the  original  purposes  of  the  corporation  was  within  the 
legislative  contemplation,  so  that  under  the  section  first  quoted 
a  corporation  had  a  right  to  construct  an  extension  longer  than 
the  existing  line.  and.  in  effect,  constituting  a  new  system. 

a.  Pub.  St.  c.  156,  section  18,  provides  that,  if  a  railroad  de- 
sires to  extend  or  build  a  branch  road,  it  may  file  a  petition  to 
determine  whether  for  the  public  good,  and  may  build  if  the 
question  is  decided  in  its  favor.  Section  10,  relative  to  the  or- 
ganization of  railroad  companies  in  general,  provides  that,  if  it 
appears  to  the  court  that  the  capital  stock  of  the  proposed  cor- 
poration has  been  subscribed  by  responsible  parties,  and  no  suf- 
ficient objection  is  made,  the  court  shall  refer  the  petition  to  the 
Board  of  Railroad  Commissioners,  or  to  a  board  of  three  referees 
Section  19  provides  that,  if  the  court  determines  that  the  public 
good  requires  the  extension  or  branch,  the  decision  shall  be  filed 
with  the  Secretary  of  State,  and  the  corporation  shall  thereupon 
have  authority  to  raise  the  necessary  money  by  increasing  its 
capital  stock  or  issuing  bonds.  Held,  that  the  provision  of  sec- 
tion to.  when  applied  to  a  petition  for  the  construction  of  a 
branch,  does  not  require  that  it  be  made  to  appear  that  stock  has 
been  subscribed  by  responsible  parties,  but  merely  that  it  be 
shown  that  there  are  sufficient  resources  for  that  purpose. 

3.  Pub.  St.  c.  i;6,  section  10.  provides  that  if  it  appears  in  sup- 
port of  a  petition  for  a  determination  of  public  necessity  author- 
izing the  construction  of  a  branch  railroad  that  there  is  suf- 
ficient capital  to  build  the  branch,  and  no  sufficient  objection  is 
made,  the  court  shall  refer  the  petition  to  the  Board  of  Railroad 
Commissioners  or  three  referees  appointed  by  the  court.  Held, 
that  on  submission  to  the  Hoard  of  Railroad  Commissioners  or 
referees  the  financial  ability  to  build  the  extension  would  not  be 
considered,  but  they  would  assume  that  that  fact  has  alread) 
been  determined. 

4  Pub.  St.  c.  156.  section  10.  rc!ati\c  to  petitions  to  the  court 
for  authority  to  construct  a  branch  or  extension  of  an  existing 
railway,  provides  that,  if  it  appears  that  the  capital  stock  has 
been  subscribed  by  responsible  parties,  that  sufficient  notice  has 
been  given,  that  all  preliminary  steps  have  been  taken,  and  no 
•ufficient  objection  is  made,  the  matter  shall  be  referred  to  the 
Railway  Commissioners  or  referees.  Held,  that  in  determining 
the  preliminary  questions  an  attested  copy  of  all  the  proceedings 
of  the  corporation  relating  to  the  subject  of  the  petition  shouM 
be  filed,  and  also  affidavits  relating  to  relevant  facts  not  matters 
of  record,  on  which  the  questions  may  be  determined  if  no  issue 
is  raised  by  an  objecting  party,  but.  if  issue  is  made  on  any  of 
the  questions,  the  objecting  party  should  be  allowed  to  introduce 
testimony  and  cross-examine  petitioner's  witnesses,  which  may 
be  done  by  sending  the  matter  to  a  referee  -(In  re  Laconia  St. 
Ry,.  52  Atlantic  Rep..  4  58  ) 

NEW  Tf  AM  PSfffRE  —  Corporation*  —  Organization  —  Sub- 
scription Rights— Character— Transfer  Evidence— Title  —  Ultra 
Vires — Corporate  Franrhi'sc  Surrender. 

1.  After  a  charter  has  be  in  granted  to  a  proposed  corporation, 
and  all  the  stuck  subscribed  for.  the  subscription  rights  arc  prop- 
erty rights  representing  the  corporate  property  and  franchise, 
capable  of  being  assigned,  and  carrying  with  them  the  right  to 
participate  in  the  management  of  the  corporation,  though  no 
Mock  has  yet  been  issued 

2.  Subscription  rights  in  a  proposed  corporation  need  not  be 


evidenced  by  written  instrument  in  any  particular  form,  but  may 
be  established  by  parol. 

3.  The  title  of  the  holder  of  subscription  rights  in  a  proposed 
corporation  is  not  affected  by  the  subsequent  action  of  the  cor- 
poration in  recognizing  or  refusing  to  recognize  his  title. 

4.  A  subscription  right  in  a  proposed  corporation  is  assignable 
by  parol,  and  ownership  passes  immediately  on  consummation  of 
the  sale,  and  by  force  thereof,  and  not  by  operation  of  law. 

5.  The  fact  that  an  officer  of  a  corporation,  buying  subscrip- 
tion rights  in  another  corporation  in  process  of  organization, 
took  receipts  for  the  amount  paid  in  his  own  name,  and  advanced 
the  purchase  price  from  his  own  funds,  did  not  conclusively  show 
that  he  bought  the  rights  as  an  individual. 

6.  Where  an  officer  of  a  corporation  was  authorized  to  purchase 
subscription  rights  in  another  corporation,  a  finding  that  he  pur- 
chased the  rights  for  his  corporation  was  equivalent  to  finding 
that  title  thereto  vested  in  the  corporation  immediately  on  com- 
pletion of  the  sale  to  him. 

7.  The  majority  stockholder,  president,  and  general  manager 
of  a  corporation  was  directed  to  purchase  for  it  a  majority  of  the 
subscription  rights  in  another  corporation  which  was  being  or- 
ganized, and  which  would  become  a  competing  corporation,  and 
actually  purchased  a  majority  thereof,  for  which  he  was  subse- 
quently reimbursed  by  the  corporation.  Held,  that  even  though 
he  had  no  formal  authorization  to  make  such  purchase,  so  as  to 
vest  title  immediately  in  the  corporation,  he  would  be  estopped, 
in  a  suit  between  himself  and  the  corporation,  to  deny  that  he 
was  its  agent,  and  the  title  would  pass  to  the  corporation  on  its 
ratication  of  the  purchase. 

&  An  officer  of  a  corporation  was  directed  tq  purchase  for  it 
a  majority  of  the  subscription  rights  in  another  corporation  be- 
ing organized,  and  did  so.  using  his  own  funds  in  payment.  Held 
that,  if  title  to  the  subscription  rights  thereby  vested  in  the  cor- 
poration, a  vote  of  the  directors,  made  subsequent  to  the  pur- 
chase, that  "this  corporation  should  acquire  a  controlling  inter- 
est" in  the  new  corporation,  did  not  devest  its  title. 

9.  Where  an  officer  of  a  corporation  purchased  for  it  a  ma- 
jority of  the  subscription  rights  in  another  corporation,  a  pur- 
chaser from  the  executors  of  such  officer,  with  knowledge,  of 
the  facts,  acquired  no  better  title  thereto  than  his  vendor  had  had. 

10.  An  officer  of  a  corporation  was  directed  to  purchase  for 
it  a  majority  of  the  subscription  rights  in  another  corporation, 
and  did  so.  Held,  that  even  if  the  purchase  in  behalf  of  the  cor- 
poration was  void  for  want  of  formal  authorization,  etc.,  title 
would  vest  in  the  officer  individually. 

11.  An  officer  of  a  corporation  was  directed  to  purchase  for  it 
a  majority  of  the  subscription  rights  in  another  corporation, 
which  he  did;  using  his  own  money,  and  being  reimbursed  by  the 
corporation.  He  subsequently  sold  a  part  thereof  as  his  own 
property.  Held,  that  even  if  the  purchase  was  ultra  vires,  con- 
trary to  public  policy  and  illegal,  the  purchaser  would  acquire  no 
rights  as  against  the  corporation. 

12.  An  officer  of  a  corporation  was  directed  to  purchase  for  it 
a  majority  of  the  subscription  rights  in  another  corporation, 
which  he  did;  using  his  own  money,  and  being  reimbursed  by 
the  corporation.  He  subsequently  sold  a  part  thereof  as  his 
own  property,  and  thereafter  purchased  an  equal  quantity  of 
shares  on  his  individual  account.  Held,  that  such  aitcr-acquircd 
rights  should  be  considered  as  held  for  the  benefit  of  the  pur- 
chaser, who  obtained  no  title  to  the  rights  first  transferred. 

13.  On  an  issue  as  to  whether  there  had  been  a  surrender  of  a 
corporate  franchise  effected  by  the  action  or  non-action  of  the 
stockholders  intending  to  surrender  the  franchise,  evidence  as  to 
the  intention  of  another  corporation  holding  a  majority  of  its 
stock  was  admissible —(Manchester  St.  Ry  vs.  Williams  et  al.) 

NEW  YORK  -  Street  Railroad— Lease  to  Similar  Corporation- 
Rights  of  Minority  Stockholders— Directors— Presumptions— Con- 
sideration for  Lease. 

I.  The  majority  of  the  stockholders  of  a  street  railway  company 
sought  to  restrain  the  delivery  and  operation  of  a  lease  by  it  to  an- 
other railway  company  on  a  vole  of  80  per  cent  of  the  stockholders 
of  the  lessor  and  unanimous  vote  of  those  of  the  lessee.  Held  that 
the  lease  was  not  void  on  its  face,  as  constituting  an  illegal  transfer 
of  the  properties  and  effects  of  the  lessor. 

2  Where  the  guaranteed  rcnlal  did  not  appear  to  be  inadequate, 
the  lease  was  not  a  fraud  on  the  minority  stockholders. 

3.  1  he  directors  of  a  street  railway  company,  in  the  absence  of 
proof  to  the  contrary,  will  he  presumed  to  have  acted  in  g^od  faith 
in  leasing  the  railroad  10  another  company. 

4  The  execution  of  n  lease  by  a  street  railway  company  to  another 
for  nincty-ninc  years  at  a  rental  of  7  per  cent  on  the  valuation  of 
the  property  is  not  n  fraud  on  the  minority  stockholders,  in  that 
it  limits  the  annual  dividends,  no  matter  how  great  the  earnings  and 
the  profits  of  the  system  may  become — ( Content  ct  al.  vs.  Metro- 
politan St  Ry  Co  ct  al. ;  Wormscr  vs.  Same,  76  N.  Y..  Supp.  151.) 
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THE  MARKETS 

Wall  St»eet,  Dec  10.  1902, 

The  Money  fTarkct 

Increased  firmness  developed  in  .ill  departments  of  the  local 
money  market  during  the  last  week,  as  a  result  of  the  continued 
heavy  lo?sc>  in  cash  by  the  hanks  to  the  Sub-Treasury,  and  the 
preparations  making  for  the  interest  and  dividend  disbursements 
due  Jan.  I,  which  promise  to  be  the  largest  on  record.  The  state- 
ment published  by  the  associated  banks  on  last  Saturday  showed 
a  loss  in  cash  of  over  $0,000,000,  and  since  then  an  additional  loss 
of  over  $2,500,000  is  indicated  by  the  figures  at  hand.  This  heavy 
loss  was  due  in  a  measure  to  the  shipment  of  $1,000,000  gold  to 
South  America,  hut  the  greater  part  of  the  week's  loss  was  due 
directly  to  heavy  custom  payments.  The  time  money  market  shows 
increased  firmness.  The  supply  of  lendabtc  funds  appears  to  be 
considerably  smaller  than  a  week  ago,  and  the  larger  lenders  pre- 
fer to  deal  with  the  strongest  houses  only.  Short  time  accom- 
modations show  the  greatest  firmness.  For  sixty  and  ninety  days 
contracts  which  were  obtainable  last  week  at  6  and  6'i  per  cent 
have  risen  to  7  per  cent,  and  in  some  cases  8  per  cent  is  said 
to  have  heen  paid.  For  the  periods  running  from  four  to  six 
months.  6  per  cent  is  asked  and  generally  obtained.  The  call 
money  market  was  also  firmer,  the  open  market  rate  ranging  be- 
tween 4r-4  anil  7K-  per  cent,  the  average  rate  being  about  6  per  cent. 
The  indications  at  present  point  to  a  continued  firm  market  until 
after  the  first  of  the  new  year.  The  continued  strength  of  the 
foreign  exchange  market  is  being  watched  with  much  interest,  but 
while  gold  exports  to  Europe  arc  not  expected,  the  indications  are 
that  additional  shipments  will  be  made  to  South  America  before 
(he  close  of  the  present  week. 

The  Stock  flarket 

Speculation  on  the  Stock  Exchange  has  been  practically  lifeless. 
Total  transactions  have  fallen  to  the  smallest  proportions  in 
months,  and  prices  generally  have  suffered  further  recession  as  a 
result  of  the  uncertainly  regarding  the  immediate  future  of  the 
local  money  market  The  bank  statement  of  last  Saturday,  show- 
ing a  further  large  falling  off  in  cash  was  very  unfavorable,  but 
that  the  showing  was  not  unexpected  was  demonstrated  by  the 
recovery  which  followed  the  publication  of  the  official  figures 
The  upward  movement,  however,  was  of  short  duration,  and 
values  during  the  early  part  of  this  week  have  shown  a  downward 
tendency,  being  influenced  by  the  further  heavy  loss  in  cash  by 
the  banks,  and  the  indication  of  further  gold  exports.  There  were 
a  number  .if  favorable  influent**,  however,  chief  of  which  were  the 
continued  large  increases  in  railroad  earnings,  and  an  increased 
movement  of  wheat  and  corn.  These  factors,  however,  were  en- 
tirely disregarded,  and  there  appears  to  he  a  general  disposition 
to  await  further  developments  in  the  money  market  before  taking 
on  fresh  lines  of  stocks. 

The  local  traction  stocks  have  ruled  dull,  and  prices  moved 
within  a  narrow  range.  Manhattan  rose  slightly  on  the  covering 
by  shorts,  while  Brooklyn  Rapid  Transit  was  stimulated  hy  the 
favorable  statement  of  earnings,  showing  an  increase  in  gross  for 
the  month  of  November  of  S^a^zR  The  daily  average  earnings  for 
the  month  were  $.14.01,1,  a  gain  of  $2.o8t  per  day.  while  the  gain 
from  July  1  amounted  to  $73.18.!. 

The  Philadelphia  traction  specialties  have  been  extremely  dull  in 
the  market  for  the  last  two  weeks  There  is  no  foundation  for  the 
rumor  that  an  immediate  asse«sment  call  would  he  made  upon  hold- 
ers of  Philadelphia  Rapid  Transit  shares,  for  the  money  will  not  be 
needed  before  next  summer.  But  the  story  circulated  in  speculative 
circles  had  its  effect  in  carrying  down  the  stock  from  |6V{  to  is'4. 
on  light  dealings.  Union  Traction  meanwhile  weakened  in  sympathy 
In  4<i7i-  and  Philadelphia  Traction  lost  a  half  point  IO07J4.  Ameri- 
can Railways  reacted  to  52  on  disappointment  over  the  failure  to 
increase  the  dividend  rate.  Indianapolis  Street  Railway  broke  3 
points  to  00  on  sales  of  a  hundrrd  shares,  recovering  later  to  91. 
Consolidated  Traction  of  New  Jersey  was  weak  at  3  decline  from 
69  to  67'^.  Other  minor  transactions  comprise  Railways  General 
at  Reading  Traction  at  30.  Columh-.u  Street  Railway  at  59*4. 
Hestonville  Passenger  at  48.  Rochester  Passenger  preferred  at  too, 
and  Easlon  Electric  at  at>M 


The  traction  securities  in  Chicago  have,  with  one  or  two  ex 
ccptions,  inclined  to  weakness  during  the  last  fortnight  The  ex- 
ceptions are  City  Railway,  which  has  held  steady  around  212,  and 
South  Side  Elevated,  which  has  reflected  some  demand  around 
•09.  On  the  other  hand  Metropolitan  Elevated  shares  are  lower 
at  37  for  the  common,  and  85  for  the  preferred;  Lake  Street  has 
weakened  to  8'<.  Northwestern  Elevated  has  recorded  the  lowest 
prices  in  a  long  time — 31  for  the  common  and  76  for  the  preferred — 
North  Chicago  Street  Railway  has  broken  from  t68  to  162,  and 
West  Chicago  has  sold  as  low  as  84.  For  the  most  part  selling 
has  been  extremely  light,  the  market  reflecting  simply  complete 
absence  of  demand.  Not  a  share  of  Union  Traction  has  been  dealt 
in  during  the  entire  two  weeks,  which  is  the  most  striking  evi- 
dence of  the  prevailing  dullness.  November  was  a  comparatively 
bad  month  for  earnings  on  the  elevated  roads.  Increases  con- 
tinned  to  be  reported  over  the  month  last  year,  ranging  from  S'A 
per  cent,  on  the  South  Side,  to  13'A  on  the  Metropolitan.  But 
these  comparisons  were  much  less  favorable  than  during  the 
summer  and  the  early  autumn. 
Other  Traction  Securities 

Dealings  in  the  various  markets  for  local  traction  securities, 
outside  of  those  already  reviewed,  have  developed  little  that  is 
really  noteworthy  during  the  last  fortnight.  In  Boston  business  has 
been  next  to  nothing.  Massachusetts  Electric  common,  the  only 
stock  in  which  even  a  semblance  of  activity  has  appeared,  has 
fluctuated  within  a  half-point  range  between  35'i  and  3<5.  with  sales 
for  the  most  part  at  35*4".  The  preferred  selling  "ex"  the  semi- 
annual dividend  of  2  per  cent,  brings  05.  West  End  common  has 
changed  hands  at  04'A  to  94?£,  and  the  preferred  at  113*$;  while 
Boston  Elevated  dropped  on  scattering  sales  from  154W  to  153 
The  principal  feature  in  the  Baltimore  market  is  the  weakness  of 
United  Railways  of  Baltimore  securities,  The  income  bonds 
which  sold  at  68?<  two  weeks  ago.  went  at  one  time  as  low  as  65 Mi. 
rallying  later  to  6614.  The  stock  fell  from  13*$  to  13.  but  the 
general  4s  held  steady  around  95.  No  explanation  is  apparent  for 
this  movement,  save  general  speculative  liquidation  Other  Balti- 
more transactions'  include  Knoxville  Traction  5s  at  101,  Anacostia 
and  Potomac  55  at  '/>.  North  Baltimore  Traction  5s  at  Il9v(i.  City 
Passenger  <;s  at  lon'j,  Knoxville  Traction  stock  at  27,  Norfolk 
Railway  and  Lighting  stock  at  13.  and  Nashville  stock  at  3^  down 
to  3M.  then  back  to  4}/,.  On  the  New  York  curb  the  feature  was 
the  drop  in  TntrrWough  Rapid  Transit  slock  from  tt6  to  100.  about 
isoo  shares  of  the  "40  per  cent  paid-in"  slock  changing  hands  on 
the  decline.  Selling  by  speculators  who  bought  previous  to  the 
confirmation  of  the  Manhattan  "deal"  is  the  obvious  reason  for  thi- 
declinc.  Other  local  curb  transactions  include  American  Elevated 
(400  sharesl  at  1  and  ~i.  New  Orleans  (1000  shares}  between  14 
and  14'A-  St  Louis  Transit  at  27'  i.  United  Railways  of  St.  Louis 
preferred  at  82.  American  Light  and  Traction  at  36H  and  3&'A. 
Brooklyn  City  Railroad  at  247  and  246'';,  New  Orleans  4*1  per  cent 
bonds  between  77'A  and  7RV1,  United  Railways  of  St.  Louis 
4s  at  84"'$,  Washington  Traction  4s  at  80,  and  Lexington  Avenue 
and  Pavonia  Ferry  5s  at  12H<  and  t2t. 

Business  continues  very  quiet  on  the  Cleveland  Stock  Exchange, 
and  last  week  was  the  smallest  in  some  time,  so  far  as  traction 
sales  were  concerned :  only  225  shares  changed  hands.  Western 
Ohio  receipt"  dropoed  to  on  sales  of  100  shares.  A  small  lot 
of  Miami  &  Eric  Canal  sold  at  30.  and  another  small  lot  of  Aurora. 
Elgin  &  Chicago  receipts  at  35.  T.ake  Shore  Electric  common 
dropped  to  15' ',  on  a  small  lot  All  of  these  figures  were  the  lowest 
that  have  Wen  recorded  for  their  respective  stocks  in  some  time, 
hut  sales  were  not  large  enough  to  indicate  anything  important. 

Iron  and  Steel 

A  quieter  tone  is  noted  in  the  iron  market  which  is  reflecting 
itself,  especially  in  reduced  premiums  for  prompt  deliveries  of 
foundry  iron  and  structural  material.  The  customary  decline  in 
consumption  during  the  winter  months  is  the  main  reason  assign- 
able for  this  change.  The  general  opinion  is  that  prices  ought  to 
fall  to  a  level  where  importations  of  the  foreign  product  will  no 
longer  be  nrofitahle  Quotations  are  as  follows :  Bessemer  pig  iron 
$21.75  to  $22,  steel  billets  $29  to  $31.  and  steel  rails  $28. 
Metals 

Quotations  for  the  leading  metals  are  as  follows:  Copper 
cents,  tin  2490  cents.  lead  4%  cents,  and  spelter  5.05  cents. 
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Security  Quotation! 

The  following  table  show*  the  present  bid  quotation*  for  the 

leading  traction  slocks,  and  the  active  bonds,  as  compared  with 
last  week: 

Nov.  »  Dec* 

Ahi*t»c*o  R*iJ»*y*  Company  ................... ..t                        BSVi  H 

Aurora.  Elg.n  A  Chicago   » 

Boston  Elevated   I                      «M  15J 

Brooklyn  R.  T.                                                                     «'i  «H 

Oiicago  City                                                                           »«  !1B 

Chicago  Union  Tr.  (common)                                                    15  M 

Chicago  Union  Tr.  (preferred)                                                   «  « 

norland  Electric   ;                              v"  H' 

C.lnmbu*  (common)                                                                 a*1*  5* 

Columbus  Iprclerred)                                                                hni  106 

ContoliiUinl  Traction  of  N.  J                                          «»H  «*** 

Consolidated  Traction  of  N.  J.  0.                                             »«H  10f?* 

Detroit  United    h** 

Electric  People'.  Traciiun  (Philadelphia)  4a  .'                      »%  « 

Elgin.  Aurora  A  Southern   •  •••   M  44 

Indianapolis  Street  Railway  4a                                                       —  — 

Lake  Shore  Elccmc                                                             I2H  UH 

1-ake  Street  Elevated                                                                 ■  »V» 

MawkaMM  Railway  15**  WH 

Ma.whui.rtt.  Klee.  Co*,  (common!                                            J*  3S% 

■ttJaltlllMIWII  Eire.  Co..  (preferred)                                  ■    . .   »H  M 

Metropolitan  Elevated.  4  Im  ago  (common)  .  .                               I?  2w 

Metropolitan  Elr.alrd.  «  l..cago  Iptelerrrdl                                   *  S3 

Metropolitan  Street    ■> 

New  Orleans  RaiUar*  (ruanio)   :            15  UT» 

New  Orleans  Railways  < prel.rrr.il                                                484  *»4 

North  American                                                                     lis1*  115 

Northern  Ohio  Traction  (commonl                                             —  — 

Northern  Ohio  Traction  (preferred!                                              —  M 

.North  Jersey                                                                                 »  ■ 

Nosthsie.tern  Elevated,  Chicago  (common)..    .                             32'4  1* 

Wflllllll.1*.  Rapid  Trans.t                                                        B  15»* 

Philadelphia  Traction                                                           »»  9i*i 

St.  Lout.  Ttan.it  (common)                                                  91  *I 

South  Side  Elrvalrd  I  Chicago)                                                          107  10T 

Syracuse  Rapid  Tran.it                                                                  J"**  ^\ 

Syracuse  Rapid  Ttanwt  (preferred)                                            Tt  75 

Third  A.enue                                                                         12*  — 

Toledo  Railway  *  Light   IiJi  a!5 

Twin  City.  Minneapolis  ioiFm.cn)                                            Hi  1144 

I'nitrd  Railway.,  St   l.ouis  (pretermit                                          —  81 

C.i.trd  Rati  way*.  St.  Louis.  4s  M"4  *•** 

t'n.-.n  Trartion  'Philadelphia!                                                       tK-\  47 

Wr.lrrn  tlhio  Rrcn|.l.                                                                    27  KH 

a  Aaked.   b  Last  ssl*- 

 *♦* 


SAN  FRANCISCO,  CAI.  -  A  ir;. ..rt  in  financial  circle,  ha.  it  that  the  gross 
earnings  of  the  I'mtrd  Kail...... I.  I  ...n|...„y  l..r  November  ate  ttNajOM,  an 

increase  of  It  per  crnt  over  the  same  prriod  ol  la.!  yrat. 

COLORADO  SPRINGS,  COL.-lh.  Colorado  Springs  A  Crlptiel  Creek 
District  RaiUay  Company  lias  filrd  lor  rcc.'id  *  nn.rtg.gc  lot  $3,nuo.oti 
given  in  favor  of  the  Morton  Trust  C«.n»to,ny,  of  New  York,  to  .retire  at. 
..me  of  consolidated  mortgage  5  per  cent  forty  year  bajaawg.  The  Aral  and 
second  motlg.gr  bonds  are  taken  up  by  the  new  issue,  and  over  fo.l.tjijil  ad.li 
tiottal  is  ta.«rd  lor  improvements. 

CHICAt;".  ILL  -  The  directors  of  the  Chicago  City  Railway  Company 
have  declared  •  dis.drnd  of  2>4  per  cent,  payable  Dec.  ».  l*.'i.  to  Hock- 
holder*  ol  record  llrr  K,  ISflft 

CHICAGO,  ILL.  The  E'gin,  Aurora  A  Chicago  Traction  Company  will  pay 
a  semi  annual  dividend  ol  3  per  cent  on  its  preferred  Mock  Dec.  17. 

LEXINGTON,  KY.  The  Blue  Grass  Traction  Company,  which  plan*  to 
build  an  e.trnsi.e  ...lent  of  electric  railways  in  this  vicinity,  ha*  increased 
it*  capital  stock  Irom  llu.ouo  to  tVni.nvJ. 

WAKE.  MASS.  The  Hampshire  A  Worcctrr  Slrert  Railvay  Company  ha* 
petitioned  Die  Railr.iad  Commi.si-.ners  for  the  approval  of  an  issue  ol  8MI.U!*) 
5  per  crnt  Ixtnda  to  run  to  1921.  The  company  now  has  loO.OOil  bonds  out. 
standing. 


MII.FoRD,  MASS  —The  Millord  A  L'sb 
(M-littoned  the  Railroad  Commissioner*  lot 


UTICA,  N.  Y.— The  Railr.wd  Coenmisnoner*  have  grantecl  tb«  Utlca  A 
Mohawk  Valley  Railway  anthorlty  to  iaaue  a  mortgage  on  it*  pr 
0.500,000.   Thi.  U  part  of  a  RWO.000  mortgage  already  authoriied. 

SCHENECTADY.  N.  Y.-The  Railroad  Commi*.ioner»  have  granted  thl 
Schenectady  Railway  Company  authority  to 
of  an  ori(tiul  rnoriRJijc  for  $2,0(^01  OOO. 

BUFFALO,  N.  Y.-The 
•old  by  d 
A.  E.  Leon,  of 


alo.  Hamburg  A  Aurora 
anclion  a  lew  daya  ago,  w*. 


Srrrrt  Kniltssy  Company  ha* 
rity  to  issue  1325000  twenty, 
year  4  per  cent  bonds,  and  for  authority  to  pur.t-.a.c  N.pmuc  Park,  in  the 
town  ol  Mrtidon.  which  may  be  bought  lor  less  than  125.000. 

BOSTON,  MASS  -The  Uabridge  A  Blackstone  Street  Railway  Company 
baa  petitioned  the  Railroad  Ct.mmi»*ioner«  for  authority  to  issue  its  original 
capital  stock  ol  tHJ.tlOO. 

ST.  LOUIS,  MO.-Tbe  St.  Loui.  Tran.it  Company1,  earning,  for  the 
month  of  No,™bnir.  staled  at  WSO.WO,  u>  iuao.se  ol  14  per  cent  over 


NFW  YORK,  N,  Y— A  special  meeting  ol  the  stockholder*  of  the 
hattan  Elrvatrd  Railway  will  be  held  on  Jan.  16  to  vote  on  the  pr< 
to  increase  the  authoriied  capital  .tock  from  M8.O00.0O0  to  W.0O0  000.  Of 
this  increase  T2.«H>  share*  will  be  issued  as  soon  a.  authorited,  and  the  re- 
maining 4(t.nn0  will  be  is.ned  not  peiof  to  Jib.  L  1908.  The  purpcue  of  the 
increase  i*  to  provide  fund,  for  improvement*.  Thi.  increase  of  $U,OOl.<W0 
in  the  capital  Mock  of  Manl  .titan  -a.  provided  for  in  the  leaae  of  the  com 
pany  to  the  loterborough  Rapid  Transit  Company. 

NEW  YORK.  N,  Y.-The  Manhattan  Elevated  Railway  Company  ha.  de- 
elated  a  ouarterly  dividend  of  llj  per  cent,  an  increase  of  V4  pet  cent  oyer 
last  previous  payment.  The  dividend  is  payable  Jan.  2-  Under  the  term,  ol 
the  Ira.e  of  the  company  l 
ings  tip  to  Jan.  1,  190t.  ate 
7  per  cent. 

CLEVELAND,  OHIO.-Details  of  the  consolidation  at  the  Cleveland. 
Klvria  A  Western  R.il.ay  with  the  Cleveland  A  Southern  and  the  Norwalk 
Gas  A  Electric  Company  have  been  completed.  The  new  company  will  prob- 
ably be  known  a.  the  Cleveland  A  Southwestern  Railway.  The  capital  atock 
will  .be  t*,*04.000.  and,  a.  the  three  properties  have  a  combined  capitalisation 
of  much  less  than  this  amount,  it  would  appear  that  a  portion  ol  the  Iwue 
will  be  retained  for  the  purch.l.e  of  the  Cleveland.  Ashland  A  Mansfield  and 
the  tlhio  Central  Traction  Company  when  the  systems  are  connected.  Two 
m.:li.  n.  of  tin.  capitalisation  will  he  preferred  and  the  balance  common 
■lock.  For  tbe  preaeal  the  bond  iwue  will  be  82.100.000.  covering  the  under- 
lying issues  of  OH  three  properties.  The  82.000,'VO  of  the  Cleveland.  Elyria  A 
Wrslrrn  stock  will  be  exchanged  on  a  bo. is  of  00  per  cent  of  new  preferred 
and  100  per  cent  of  common  for  each  old  .hare.  Subscriber,  to  tbe  under- 
writing ol  the  Cleveland  A  Southern  will  receive  lor  each  IW.OCO  of  their  *ub- 
•criptton  K.OOO  in  bonds.  K..IJ00  in  preferred  stock,  and  flO.OOO  co. 

CINCINNATI,  OHIO.— It  i«  laid  that  the  Cincinnati  Street 
show  earnings  (or  the  year  ol  $4  rai.OOO,  an  increase  over  laal  year. 

CLEVELAND.  OHH>._The  Pomerny-Mandelbaum  .yitdicate  will  an- 
nounce the  plan  for  financing  the  Ohio  Centr.l  Traction  Company,  about 
Jan  I.  'Die  road  i.  a  consolidation  of  tbe  old  mad  of  the  an**  name  and  the 
tu.  Man.firld,  Crestline  A  Gallon  Railway.  The  entire  line  rsirnd.  Irom 
llucyru.  to  Mansfield,  a  distance  of  S4  miles.  It  will  be  bonded  at  8700,000 
tsith  slock  ol  the  same  amount.  The  road  is  now  Iu1ly  in  operation,  and  nest 
year  it  will  be  connected  with  the  Cleveland,  Elyria  A  Western  Railway  by  a 
connecting  link  lt..m  Mansfield  to  Wellington. 

CLEVELAND.  OHIO.  There  are  rrpealed  rumors  that  the  Pomeroy- 
Mandelhaum  svndicate  is  negotiating  lor  tbe  purchase  of  the  Toledo.  Bowling 
Green  A  Southern  Railway.  In  order  t"  afford  the  Cincinnati.  Dayton  A 
Toledo  Traction  Company  an  entrance  to  TtiJrdo.  If  a  purchase  is  not  made 
it  i.  Mated  an  efb.rt  »ill  be  made  to  lease  the  road. 

TOLEDO.  OHin.-The  stockholder,  of  the  Toledo  A  Weatern  Railway 
t  Dm  pan*  have  lormally  ratified  the  purchase  of  the  Toledo,  Fayette  A  West 
ern  a  company  formed  to  build  an  estrnsion  of  the  Tc.lrdo  A  Western.  The 
Toledo  A  Western  is  ciipitabred  at  tl.NC0.000,  of  which  tlitMj.OOO  has  been 
i.e-ed.  It.  bonded  indebtedness  amount,  to  8l.2Mi.0W.  -ill.  interest  at  5  per 
cent.   The  company  is  l.mo...  lor  it.  freight  business,  which  i.  constantly  in- 

,r  months  the 


,a  New.  Bureau  think,  that  the 
•,  in  it.  conduct,  furnished 

tal  Is  i 


During  the  recent  sum 
average  I.W.OUO  .at.  of  freight  a 

PHILADELPHIA.  PA.-The  Plnladrlph 
ln.ladrlphia  Rapid  Tran.lt  Company  has 
abundant  food  for  the  persistent  report, 
terialiie. 

I  IIILADI  I  I'll  1  A.  PA.-The  director,  of  the  Union  Traction  Company 
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Right  to  Refulale  Transfers 

The  result  ol  litigation  in  Baltimore  involving  the  right  of  the 
street  railway  company  to  impose  restrictions  on  the  use  of  trans- 
fers is  reported  in  detail  elsewhere  in  this  issue  The  company 
was  sustained  in  its  position,  and  the  rulings  of  the  ttial  judge,  as 
well  as  the  verdict  of  the  jury,  will  be  generally  commended  by  un- 
prejudiced observer*.  One  point  which  was  very  clearly  istab- 
lished  in  this  proceeding  was  that  the  company  could  impose 
a  time  limit  on  the  use  of  transfers,  which  effectually  disposes 
of  the  theory  that  a  transfer  may  be  used  as  a  stop-over  privilege 
.md  the  holder  take  advantage  of  it  to  do  shopping  or  transact 
other  business.  This  is  the  practice  in  many  places,  and  in  others 
it  has  been  customary  to  use  the  transfers  at  any  time  on  the  day 
they  were  issued.  This  naturally  has  a  tendency  to  encourage 
trading  in  transfers,  and  results  in  serious  loss  to  the  company. 

In  the  Baltimore  litigation  the  court  ruled  that  the  transfer  was 
conclusive  evidence  between  the  passenger  and  the  conductor 
as  to  the  passenger's  right  to  ride.  The  transfer  was  stamped 
"Not  good  after  hour  punched  in  the  margin."  and  the  time 
limit  thus  fixed  had  expired.  Thcrciore  as  the  transfer  was  bad  on 
its  face,  the  conductor  had  the  right  to  demand  that  the  passenger 
pay  his  fare  or  get  off  the  car,  and  in  the  event  of  his  rciusal  he 
had  the  right  to  use  all  reasonable  and  necessary  force  to  expet 
lum.  It  was  further  contended  that  as  the  transfer  was  conclusive 
evidence  between  the  passenger  and  the  conductor,  if  there  had 
been  any  error  by  an  agent  of  the  company  by  which  the  passen- 
ger had  been  injuriously  affected,  the  tatter's  rights  were  in  action 
for  breach  of  contract  It  was  the  duty  of  the  passenger,  under 
the  circumstances,  to  pay  his  fare,  postpone  his  claim,  and  not 
c o m pel  the  conductor  to  eject  him.  Any  other  ruling,  it  was 
pointed  out.  would  either  compel  a  conductor  to  accept  the  word 
of  every  passenger  who  had  a  transfer  that  was  bad  upon  its  face, 
and  thus  open  the  door  to  continuous  frauds,  or  else  eject  every 
passenger  who  had  a  bad  transfer  and  refused  either  to  pay  or 
leave  the  car.  This  view  is  both  reasonable  and  just,  and  it  will 
undoubtedly  command  the  approval  of  fair-minded  men. 

Efficient  Discipline 

One  of  the  striking  dev elopmeuls  in  railway  work  during  the 
last  decade  has  been  the  introduction  of  system  and  method  in  the 
discipline  of  employees.  In  the  early  days  of  railroading,  both 
street  and  steam,  the  relations  between  the  cmplovees  of  the  com- 
pany and  the  superintendent  or  manager  were  similar  to  those  in 
a  small  company  in  any  industry  That  is,  the  man  in  charge 
was  a  sort  of  Czar,  whose  government  was  sometimes  very  fair, 
but  more  often  was  characterized  by  rulings  which  were  both 
arbitrary  and  erratic.  The  idea  of  the  introduction  of  system,  ex- 
cept in  a  most  general  way.  was  considered  impossible  in  a  depart- 
ment in  which  so  many  human  elements  entered  as  in  that  of 
discipline.  Matters  have  changed,  however,  on  both  steam  and 
street  railroad*,  and  the  most  thoughtful  managers  in  both 
lirarnhes  of  the  work  are  those  who  give  closest  attention  to 
this  subject,  as  the  articles  published  in  this  paper  recently  and  the 
discussions  before  bodies  of  street  and  steam  railroad  men  testify. 

Properly  to  understand  the  most  accepted  views  on  discipline, 
however,  the  word  itself  should  be  divorced  from  the  common, 
though  incorrect,  meaning  which  has  often  attached  to  it,  and 
which  makes  it  synonymous  with  punishment.  Discipline  means 
instruction  as  well  as  correction,  and  the  object  of  efficient  dis- 
cipline should  be  to  teach  the  correct  way  quite  as  much,  if  not 
more,  than  to  punish  those  who  do  not  comply  with  the  rules  of  a 
company.  The  subject,  broadly  speaking,  divides  itself  into  three 
parts:  first,  the  establishment  of  the  best  rules  for  the  govern- 
ment of  employees;  second,  the  enforcement  of  such  rules  by  the 
employees,  both  in  their  spirit  and  in  their  letter;  and  third,  the 
disposition  of  the  cases  of  those  men  who  do  not  comply  with  the 
regulations  of  the  company.  Each  of  these  subjects  is  worthy  of 
exhaustive  study,  and  it  is  hard  to  say  which  is  the  most  im- 
portant, although  the  third  has  perhaps  been  given  more  atten- 
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tion  in  the  papers  read  on  this  topic  at  the  meetings  of  the  differ- 
ent associations,  and  is  the  MM  to  which  most  of  the  speakers 
at  the  recent  meeting  of  the  New  York  Railroad  Club  devoted 
their  attention. 

It  is  a  very  significant  fact  that  all  of  the  seven  speakers  on 
this  subject  at  the  recent  meeting  of  the  New  York  Railroad  Club, 
and  whose  remarks  have  been  published  in  these  columns,  ad- 
vocated a  broad  and  sympathetic  policy  of  treatment  in  the 
government  of  employee*  -Much  has  been  written  on  this  subject 
from  the  moral  standpoint,  but  we  consider  it  a  very  significant 
fact  when  seven  speakers,  representing  practically  as  many  im- 
portant transportation  corporations,  argue  the  same  policy  as  best 
.serving  the  commercial  interests  of  the  company.  If  this  sort 
of  thing  is  continued,  the  business  of  the  walking  delegate  and 
others  whose  function  in  life  it  is  to  foment  discord  between  em- 
ployer and  employee  will  be  gone.  We  do  not  mean  to  say  thai 
the  millcnium  has  come,  or  that  there  will  not  be  points  of  differ- 
ence between  the  managers  and  the  working  force  oi  the  future 
transportation  companies.  But  if  the  employee  meets  the  man- 
agement upon  anywhere  the  same  basis  in  iavor  of  fair  dealing 
which  prominent  managers  now  advocate  in  their  relations  to 
him.  such  differences  as  do  exist  should  be  »o  slight  that  they 
can  be  remold  without  serious  iriction. 

Possibility  of  an  loteraaltoaal  Street  Railway  Congress 

Elsewhere  the  announcement  is  made  of  a  proposed  pUn  oi  the 
directors  oi  the  St.  Louis  World's  Fair  to  hold  a  series  of  world's 
congress*  during  the  Exposition  m  1904.  and  we  sincerely  trust 
that  arrangement  will  be  made  ior  the  inclusion  in  the  subjects 
to  be  discussed  of  electric  railway  topics  Congresses  of  this 
general  kind  have  been  held  at  the  last  two  or  three  international 
fairs,  but  it  is  only  within  the  last  few  years  that  the  electrical 
railway  industry  has  grown  to  such  proportions  that  its  im- 
portance has  warranted  a  demand  for  a  conference  of  this  kind. 

The  first,  in  fact  the  only,  international  street  railway  congress 
which  has  eser  been  held  at  a  World's  Fair,  was  in  lyuo.  at  the  time 
oi  the  Paris  Exposition.  At  this  congress  four  days  were  set  aside 
for  the  discussion  of  topics  connected  wiih  street  railway  work,  and 
the  proceedings,  which  were  reported  in  the  Strket  Railway 
Jouunau  indicated  that  a  great  deal  of  interest  was  taken  in  the 
movement.  Official  delegates  were  sent  by  the  principal  Euro- 
pean governments  to  attend  and  take  part  in  the  meetings  and  to 
report  as  to  the  improvements  brought  out  at  the  meeting  and 
on  any  other  points  in  which  the  governmental  authorities  would 
be  interested.  The  president  of  the  congress  was  L.  Janssca),  presi- 
dent •  >!'  the  International  Street  Railway  Associalioii- 

A  world's  congress  on  electric  railway  matters,  however,  with- 
out the  active  j>articipalion  of  American  engineers,  is  like  the 
play  of  Hamlet  with  Hamlet  left  out  On  the  other  hand,  the 
leading  position  of  this  country  in  all  matters  pertaining  to  trans- 
portation by  electric  power  would  insure  the  success  of  a  world's 
fair  congicss  on  electric  railway  matters  if  held  in  this  country, 
and  ii  given  the  active  participation  of  a  body  like  the  American 
Street  Railway  Association  We  believe  that  a  meeting  of  this 
kind  would  also  be  attended  by  a  large  number  of  foreign  dele- 
gates if  invitations  were  extended  to  them  in  an  official  way.  In 
the  first  place,  it  is  reasonably  certain  that  all  of  the  Continental 
governments  who  make  a  practice  of  sending  oliicial  representa- 
tives to  all  meeting.,  of  the  International  Street  Railway  Associa- 
tion, would  follow  a  similar  course  in  the  case  of  an  international 
congress  held  in  this  country  It  is  also  reasonably  certain  that 
many,  if  not  all.  of  the  various  street  railway  associations  in 
Europe  would  be  represented  and  the  congress  would  be  as  well 
attended  by  many  independent  engineers  and  investigators.  The 
paramount  position  of  this  country  in  electrical  railway  develop- 
ment has  been  the  means  of  bringing  to  this  country  during  the 
last  five  or  six  years,  as  most  of  our  readers  know,  many  electrical 
engineers  who  have  nude  a  tour  of  inspection  of  the  principal 
lines,  and  an  occasion  of  this  kind  would  form  an  additional  rea- 


son ior  such  a  trip.  It  is  needless  to  say,  therefore,  that  such  a 
congress  svoutd  bring  forth  results  of  international  importance, 
which  would  only  be  possible  for  a  convention  held  on  American 
soil. 

The  Saow  Problem 

This  il  the  strenuous  season  in  which  the  street  railway  man 
ager,  especially  of  suburban  roads,  reads  the  weather  reports  more 
in  sorrow  than  in  anger,  and  buckles  down  to  hard  work.  When 
the  community  depend*,  as  it  now  does,  mainly  on  electric  cars 
ior  getting  about  its  business,  the  maintenance  of  service  in 
spite  oi  the  weather  is  a  matter  of  fundamental  importance.  The 
growth  of  street  railways  has  done  a  splendid  work  in  increasing 
the  mean  radius  of  urban  population,  but  this  very  fact  makes 
complete  continuity  oi  service  doubly  important.  A  heavy  snow- 
storm has  now  become  a  far  more  serious  matter  than  it  once  was. 
and  it  must  be  dealt  with  actively  and  continuously.  The  work 
varies  widely  in  character,  according  to  local  conditions,  but  it 
may  be  divided  broadly  into  preventive  and  curative  measures, 
differing  radically  in  relative  importance  as  the  road  involved  is 
strictly  urban  or  largely  suburban.  In  either  ease,  however,  there 
is  trouble  enough  and  to  spare.  On  urban  systems  the  main  work 
must  of  necessity  be  preventive,  for  once  delays  begin  they  accum- 
ulate with  frightful  rapidity  and  coalesce  into  blockades  of  a  dis- 
astrous character.  The  only  remedy  is  to  keep  the  tracks  clear  in 
an  operative  sense  Irom  the  very  start  There  is  little  leeway  in 
the  schedules,  and  whatever  is  done  must  be  done  promptly,  Once 
let  the  snow  get  a  start  and  all  is  lost.  The  usual  resort  is  to 
working  cars  equipped  with  shear  or  nose  plows  and  sent  over 
the  lines  as  frequently  as  possible.  As  soon  as  snow  starts  out 
come  the  plows,  and  if  the  manager  is  really  alert  the  plow  crews 
are  kept  at  call  whenever  snow  is  predicted  or  probable.  Under 
favorable  circumstances  this  procedure  works  well,  but  we  wish 
here  to  call  attention  to  its  weak  point. 

It  is  this— that  the  plows  must  be  sent  over  the  line  between 
cars,  and  the  number  01  plows  being  limited  it  is  exceedingly  cas> 
to  get  one  after  another  put  out  of  service  behind  a  stalled  car 
We  have  then  all  the  elements  of  a  severe  blockade,  and  trouble 
ensues  at  once.    So  long  as  a  car  can  keep  going,  the  iollowing 
plow  can  clear  the  way  well  for  the  cars  beind,  but  at  the  first  stop 
the  procession  stops  too.    It  seems  to  us,  therefore,  that  there  is 
room  for  great  development  in  the  line  of  track-clearing  devices 
on  the  individual  cars.    Such  there  arc,  and  they  do  pretty  good 
work,  but  not  quite  well  enough,  and  the  problem  of  applying 
them  deserves  thorough  study.    If  every  car  that  runs  after  the 
snowfall  begins  is  equipped  to  make  its  own  way  it  takes  a  very 
formidable  storm  to  cause  a  blockade.    Of  course  such  devices 
are  not  equal  to  the  regular  plows,  and  may  fail  in  a  bad  storm, 
but  they  make  up  by  their  number  on  an  urban  system  ior  lack  of 
individual  power,  and  will  keep  the  track  open  for  traffic  in  cases 
where  the  regular  plows  would  fail.    It  is  the  clearing  power  per 
minute  of  storm  that  counts,  rather  than  the  capacity  of  the  plows 
that  might  be  in  action  if  they  could  reach  the  obstruction.  On 
lines  where  the  cars  are  frequent  the  individual  plowing  devices 
count  ior  the  most,  and  the  heavier  apparatus  can  be  put  into  full 
action  only  aiter  the  mischief  has  been  done.    Aside  from  this 
their  best  work  is  in  keeping  the  track  clear  during  the  hours 
when  few  regular  cars  arc  running.    Once  a  procession  of  cars  is 
stopped  it  is  a  question  of  shovels  to  get  it  started,  with  every 
minute  of  delay  rendering  the  task  more  difficult 

On  suburban  lines,  running  comparatively  few  cars,  troubles 
increase.  If  the  snow  is  falling  heavily  it  may  pile  up  too  fast  for 
the  clearing  devices  of  individual  cars  to  deal  with  it,  but  with  the 
loosei  schedule  there  is  more  chance  for  a  car  to  work  its  way  to 
a  point  where  a  plow  can  get  in  ahead  oi  it  and  clear  the  way.  In 
atty  caw,  however,  the  capacity  of  each  individual  car  for  pushing 
its  way  is  a  most  important  element  in  the  game  that  must  not 
be  neglected.  The  regular  shear  or  shovel  plows  will  do  admir- 
able word  HI  storms  of  moderate  severity,  but  on  long  lines 
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through  open  coutury  the  drift*  will  often  get  a  start  that  put* 
ordinary  apparatus  out  of  action.  In  such  an  exigency  the  rotary 
plow  is  the  last  word  in  the  controvert).  The  steam  railroads 
of  the  country  have  threshed  out  the  snow  question  through 
years  of  toilsome  and  costly  experience  and  have  settled  pretty 
firmly  on  the  rotary  plow  as  the  most  efficient  weapon.  Not  only 
will  it  bite  its  way  through  prodigious  drifts,  but  it  will  rip 
through  any  ordinary  snows  fast  enough  to  open  track  almost  on 
schedule  time.  Of  course  a  rotary  plow  is  a  costly  machine  and 
uses  a  very  large  amount  of  power,  a  point  which  should  be  kept 
in  mind  in  laying  out  the  feeders  for  country  lint  s,  hut  it  does  the 
work  and  ought  not  to  be  left  out  of  the  equipment  of  any  road 
that  has  to  contend  with  severe  snowstorms.  The  ordinary  plows 
are  most  useiul  machines,  and  do  all  that  can  be  reasonably  ex- 
pected of  them,  but  they  cannot  do  everything,  even  if  they  can 
get  into  action,  or  anything  if  they  get  caught  in  a  procession.  It 
is  for  this  reason  that  the  snow-righting  equipments  of  the  indi- 
vidual cars  should  receive  more  attention  than  is  usually  given 
them  Snow-fighting  is  a  costly  busineai  at  best,  and  there  has  ti> 
be  enough  shovelling  anyway  wjlhout  doing  more  of  it  than  is 
absolutely  necessary.  The  less  such  labor  has  to  be  supplied  the 
better,  and  we  think  that  the  cheapest  course  in  the  long  run  is 
to  be  very  liberal  with  the  mechanical  equipment  of  the  system, 
and  to  make  each  car  as  far  .is  practicable  independent  of  outside 
help  And  when  worst  comes  to  worst  it  will  not  take  many  hard 
storms  to  pay  for  a  rotary  plow  oi  the  most  riticicnt  description 

The  Brooklyn  BrMfe  Traffic  Problem 

For  the  relief  of  the  present  tratiic  congestion  on  the  Brooklyn 
11  ridge,  the  Brooklyn  Rapid  Transit  Company  has  recently  been  au- 
thorised 10  install  four  additional  loops  at  the  New  York  terminal, 
The  decision  that  tin-  would  provide  the  best  form  of  temporary 
relief  was  reached  b)  a  committee  of  experts  appointed  by  the 
Mayor.  Contracts  have  been  let.  and  as  soon  as  possible  the  work 
will  he  begun  with  prospect  of  its  completion  early  in  the  coming 
spring. 

It  is  interesting  at  this  time  to  consider  what  measure  of  relief 
will  be  afforded  by  the  installation  of  the  four  additional  loops. 
As  is  well  known,  the  annoyance  and  inconvenience  arising  iron) 
the  terribly  overcrowded  condition  of  the  New  York  terminal  at 
the  rush  hour  is  owing  largely  to  the  concentration  of  an  immense 
traffic  in  the  narrow  space  occupied  by  the  four  existing  loops 
used  by  the  surface  line*.  To  scatter  thi*  concentration  over  a 
much  larger  terminal  area  is  the  object  sought  in  the  new  plan. 
That  it  will  aid  greatly  in  doing  this  can  hardly  be  questioned, 
as  it  will  enable  the  cars  of  the  seventeen  different  lines  to  be  dis- 
tributed over  the  terminal  with  regard  to  territorial  assigncment. 
In  other  words,  all  cars  for  the  South  Brooklyn  section  may  he 
assigned  to  one  place:  those  for  the  Eastern  (or  Williamsburg* 
District  grouped  in  another  place,  etc.  By  so  doing  the  streams 
oi  traffic  going  to  the  different  section*  of  the  city  will  not  be 
brought  into  such  close  contact  with  one  another.  Moreover  the 
cars  may  be  permitted  to  stand  longer,  instead  of  being  pushed 
out,  as  at  present,  by  the  necessity  of  making  room  for  the  fol- 
lowing cars  All  of  this  will  add  greatly  to  the  Convenience  and 
mm  furl  of  the  patrons  "f  the  road,  and  will  make  it  possihle  for 
men  and  women  In  get  through  the  crush  arhhnal  having  their 
buttons  torn  off 

But  will  it  do  anything  more  than  this  toward  the  relief  of  the 
traffic  congestion  itself  It  would  seem  that  the  really  important 
question  is  whether  it  will  enable  any  more  cars  to  be  run  over 
the  bridge  at  the  time  of  maximum  traffic.  To  subserve  the 
comfort  and  convenience  of  the  passengers  in  boarding  and 
alighting  from  the  cars  in  the  New  York  terminal  by  scattering 
the  masses  of  people  e  ver  a  larger  area  is  one  thing,  but  to  move 
them  faster  and  with  more  comfort  (HI  the  cars  is  quite  another 
thing.  To  increase'  the  length  of  the  |>lat  forms  on  the  Manhattan 
Hlevated  Road,  as  is  now  being  done,  will  certainl;  add  to  the 


convenience  and  comfort  of  the  people  waiting  at  stations  for 
trains,  but  unless  more  cars  are  run  at  the  time  of  maximum  toad 
the  same  old  crush  will  be  unavoidable  on  the  trains.  The  object 
in  increasing  the  length  of  the  platforms  is  to  enable  the  handling 
of  six  cars  per  train,  instead  of  five,  thereby  increasing  the  traffic 
carrying  capacity  by  one-fifth.  But  it  is  not  as  yet  clear  how  the 
four  additional  loops  are  going  to  enable  the  running  of  more 
surface  cars  over  the  bridge. 

Those  who  are  familiar  with  the  bridge  operation  know  that  the 
capacity  of  the  single  track  on  each  roadway  is  not  limited  by 
the  existing  four  loop*  at  the  New  York  terminal,  but  by  other 
and  more  difficult  considerations.  Sands  Street  on  the  Brooklyn 
side  may  be  likened  to  the  neck  of  the  bottle  at  which  all  the 
streams  of  traffic  converge,  and  through  which  they  must  flow. 
As  previously  stated,  there  are  seventeen  different  lines  of  surface 
cars  reaching  the  bridge  through  three  or  four  avenues,  which,  at 
or  near  Sands  Street,  must  pass  on  to  a  single  track  before  enter- 
ing on  the  north  roadway  ol  the  bridge.  Under  the  present  ar- 
rangement nine  ol  these  lines,  comprising  about  half  of  the  cars 
operated  over  the  bridge,  must,  upon  their  return  from  New 
York,  cross  at  grade  at  the  Brooklyn  entrance  at  or  near  Sands 
Street  the  entire  traffic  of  seventeen  lines  going  toward  New 
York,  At  the  same  point  on  Sands  Street  where  the  car  traffic 
crosses  itself  a  large  portion  of  the  vehicle  traffic  coming  from 
New  York  crosses  the  vehicle  and  car  traffic  going  toward  New 
York.  This  narrow  space  where  both  car  and  vehicle  traffic 
cro  es  its.  i  will,  until  something  1-  dOM  Sa  the  U  upon  the 
number  of  cars  that  can  be  operated.  President  Grcatsinger's 
plan  for  elevating  the  New  York  bound  track  and  carrying  it  on  a 
level  with  the  bridge  floor  over  Sands  Street,  if  he  is  permitted 
by  the  city  and  bridge  authorities  to  carry  it  into  effect,  will 
effectually  remedy  the  difficulty  at  that  point,  but  will  they  let 
him  do  it? 

With  that  difficulty  removed  there  still  remain*  another  which 
i|  perhaps  equally  as  serious.  The  cars  and  vehicles  on  the  bridge 
occupy  jointly  the  narrow  space  of  a  single  roadway.  The  speed 
oi  the  cars  is  limited  by  that  of  the  vehicles.  The  latter,  for  some 
unaccountable  reason,  aic  not  restricted  to  a  certain  space,  but 
have  the  liberty  of  the  entire  roadway,  dodging  in  between  the 
car*  here  and  there,  oftentimes  effectually  blocking  their  progress. 
The  cars,  under  all  circumstances,  are  expected  to  keep  a  distance 
of  102  ft.  apart,  which  is  an  invitation  to  the  drivers  to  run  in  front 
of  and  between  them. 

The  unfortunate  feature  of  the  whole  situation  is  that  the 
maximum  vehicle  traffic  comes  at  the  same  tune  as  the  maximum 
iar  traffic  The  vehicle  traffic  is  increasing  almost  in  the  same 
proportion  as  the  passenger  traffic,  and  as  there  seems  to  be  no 
disposition  on  the  part  of  the  city  authorities  to  regulate  the 
volume  or  the  movements  of  the  vehicle  traffic,  the  interference 
from  it  will  gradually  become  more  pronounced.  When  the 
bridge  was  first  opened  to  the  cars  of  ,he  surface  lines  it  was 
possible,  in  the  rush  hours,  u>  pas*  joo  cars  i-cr  hour  through  the 
New  York  terminal,  and  the  number  often  ran  up  to  310  or  jij 
per  hour.  The  most  that  can  be  done  at  the  present  time,  as  the 
reports  oi  the  operation  indicate,  is  270  to  2X0  cars,  and  occasion- 
ally a  maximum  of  290.  The  decrease  may  he  ascribed  almost 
solely  to  the  interference  of  the  vehicle  traffic  on  the  bridge  and  at 
the  Brooklyn  entrance.  If  this  interference  is  to  be  permitted  to 
go  on  increasing  from  year  to  year  the  time  will  soon  come  when 
■i.so  cars  or  less  will  be  the  maximum  number  which  can  he  run 
through  the  terminal  in  an  hour. 

It  seems,  therefore,  that  the  condition  which  all  those  interested 
have  sooner  or  later  to  face  is  a  constantly  increasing  demand  for 
passenger  transportation  with  a  gradually  increasing  vehicle  inter- 
ference resulting  in  a  gradual  decline  in  the  number  of  car* 
operated.  This  condition,  it  is  needless  to  say,  will  not  be  rem- 
edied by  the  addition  of  four  loops,  or  twenty  loops  to  the  surface 
car  terminal  in  New  York. 
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Equipment  of  the  Toledo  &  Western  Railway 


Very  few  interurban  electric  railway!  have  attracted  so  much 
attention  as  the  Toledo  &  Western,  which  has  been  the  subject 
of  several  articles  in  these  columns  during  the  last  year.  It  will 
be  recalled  that  this  company  i*  an  important  (actor  in  the  com- 
bination of  intcrurban  lines  which  maintain  union  passenger  and 


CAR  SHEDS  AND  REPAIR  SHOPS  AT  SYLVANIA 

freight  stations  at  Toledo.  It  has  developed  a  very  efficient 
method  of  handling  ireigh:  and  express,  as  well  as  a  heavy  passen- 
ger service,  and  it  has  had  experience  both  in  competing  with 
established  steam  lines  and  opening  new  territory  which  had 
never  before  been  favored  with  transportation  facilities.  The 
construction  and  equipment  of  this  road,  which  it  is  the  purpose 
of  this  article  to  describe  and  illustrate,  are  consequently  of  great 


rooms  are  contained  in  a  single  brick  building  illustrated  here- 
with. There  is  space  for  the  storage  of  twenty  cars  with  pits  for 
four  cars.  The  machine  shop  is  well  equipped  with  all  appliances 
for  this  class  of  work,  as  arc  the  paint  shop  and  armature  winding 
department.  In  the  men's  club  room  arc  pool  tables,  a  reading- 
room  and  a  bathroom,  with  individual  lockers. 

In  the  construction  of  the  road,  steam  practice  was  followed 
as  closely  as  possible.  The  country  traversed  is  extremely  level 
and  there  are  no  grades  over  i'j  per  cent,  and 
the  highest  curve  is  14  degs.  With  the  excep- 
tion of  where  the  road  passes  through  towns,  95 
per  cent  of  the  mileage  is  private  right  of  way 
ranging  from  18  ft.  to  35  ft.  wide,  the  majority 
being  the  latter  width.  The  extension  to  Fay- 
ette is  50  ft.  wide,  and  future  extensions  will  fol- 
low the  same  rule.  All  of  the  right  of  way  has 
been  purchased  outright.  For  6  miles  running 
into  Adrian  the  company  purchased  the  aband- 
oned right  of  way  oi  the  old  Krie  &  Kalamazoo 
Railway,  the  first  steam  road  built  in  the  West. 

TRACK  AND  LINE  CONSTRUCTION 

The  track  is  laid  with  60-lb.  steel,  30  it.  and 
32  ft.  lengths.  Ties  arc  cedar  and  white  oak,  6  ft 
x  8  in.  x  8  in.,  laid  on  a-tt.  centers.  Crushed 
stone  with  2  ins.  of  sand  for  a  cushion  is  used 
ior  ballast.    No.  10  frogs  are  used  fur  switches. 
At  towns  the  sidings  arc  400  It  long,  and  those 
between  stations,  200  ft.    There  are  four  stopping 
points  10  the  mite,  in  addition  to  stations  where 
all  trains  stop.    The  pole-line  construction  con- 
sists of  35-ft  cedar  poles  with  Richmond  flexible 
brackets  and  extra  braces,  set  90  It.  apart.  Single 
000  Fig.  8  trolley  wire  is  used,  with  hangers  of 
the  Ohio  brass  type.   The  direct-current  feed- 
ers arc  aluminum  and  copper,  the  former  »i  ven- 
strnnd  No.  12.  and  the  latter  No,  4.    The  alter- 
nating-current feeders  consist  of  three  No.  4 
aluminum,  spaced  21  ins   apart.    Porcelain  in- 
sulators arc  used  throughout,  and  the  whole  M.ooo-volt  construc- 
tion is  arranged  M  be  changed,  if  required,  to  26,000  volts.  There 
are  three  grade  crossings  and  two  undergrade  crossings.    Two  of 
the  crossings  arc  protected  by  derailers  where  the  motorman  must 
crn>i  the  track  to  throw  the  point,  while  the  third  crossing  has 


SIDING  SHOWING  OVERHEAD  CONSTRUCTION  AND  TELEPHONE 
BOOTH 

interest,  not  only  because  of  the  extent  of  the  business  transacted, 
hut  on  account  of  the  varied,  character  of  the  service,  particulars 
«.j  which  have  been  given  in  the  Stmkkt  Railway  Jwasfat  of 
Oct.  4  and       and  Nov.  20 

The  company's  headquarters  and  power  hottsc  are  located  at 
Sylvania  The  general  office*,  which  have  recently  been  removed 
itoin  Toledo,  together  with  the  car  hon>-«\  repair  shop,  paint  shop, 
rlnh  riom*  ior  t  niplnw-fs.  train  <V-|>:iti  ln  r»'  office  and  stock 


CROSSING  UNDER  STEAM  RAILROAD 

a  svmi-interlocking  device.  There  is  a  semaphore  on  the  strain 
load  ami  a  derailer  on  the  electric.  The  signal  on  the  steam  track 
is  set  at  "danger"  before  the  derailer  can  be  opened  for  the  elec- 
tric. 

ROLLING  STOCK 
At  present  the  rolling  stock  consists  of  ten  straight  passenger 
coaches,  two  combination  coaches,  three  express  cars,  three 
tiilecn-bcnch  open  cars,  twelve  60.000-lb.  box  cars,  eight  6o.00O-lb. 
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hopper  bottom  gondolas,  twenty  ou.ooo-lb.  flat  cars,  three  50,000- 
Ib.  stock  cars,  one  rotary  snowplow,  one  inspection  car,  one 
rotary  transformer  car  arnl  two  electric  locomo- 
tives. 

The  passenger  cars  were  built  by  the  Jewell 
Car  Company,  and  one  of  them  is  illustrate! 
herewith.  They  are  So  ft.  over  all.  8' ,  ft.  wide, 
and  have  vestibules  at  both  ends.  The  pas- 
senger coaches  seat  fifty-four  passengers  and  the 
combination  cars  forty-tour  There  are  smoking 
compartments,  toilet  rooms  and  ice  cooler*.  In- 
terior finish  is  cherry,  and  the  doors  are  dead 
ened  hy  a  layer  nl  sawdust  Hale  &  Kilbnrn 
walk-over  seats.  CbfUiemcD  air  brakes,  air  sand- 
irs  and  air  brakes  and  I'-  nee  fenders  are 
used,  ami  the  cars  are  heated  by  the  I'eter  Smith 
hot-water  system.  I'owcr  equipment  consists  of 
iour  fa  hp  motors,  about  equally  dtvuird  be- 
tween Sleel,  Wi  stinghoii»e  and  General  Elec- 
tric, which  are  mounted  on  PecMtam  14-X 
high-speed  trucks. 

The  freight  ears  are  fitted  with  M  C  B 
couplers,  Wcstinghousc  air  brakes  operated  by 
a  compressor  hicatcd  on  the  locomotive,  and 
they  have  standard  steam  llangcs  and  tread 
These  cars  were  built  by  the  American  Car 
&  Foundry  Company.  The  freight  husims, 
of  the  road  ha»  increased  to  119c fa  an  extent  that 
orders  have  been  placed  which  will  practically 
double  the  present  equipment. 

The    electric    locomotive*    which    have  been 


motors;  the  former  handle!  four  cars,  and  the  latter  seven.  These 
cars,  or  locomotives,  are  not  heavy  enough  to  take  care  of  the 


PASSENGER  CAR  WITH  SMOKING  COMPARTMENT 

rigged  up  for  temporary  u»e.  are  flat  cars,  upon  which  cabs  have 
been  bulk.  They  are  weighted  for  traction,  and  one  of  them  is 
equipped  with  four  50  hp  motors,  and  the  other  with  four  75-hp 


ELECTRIC  LOCOMOTIVE  BUILT  IN  TOLEDO  AND  WESTERN  SHOPS 

trains  which  the  company  is  now  desirous  of 
handling,  and  an  electric  locomotive  patterned 
alter  those  used  by  the  Baltimore  &  Ohio  Kail- 
way  at  Baltimore  has  been  constructed  at  the 
Syliama  shops.  It  weighs  .15  Ions  and  is 
■  quipped  to  handle  sixteen  loaded  cars.  The 
McGinrc  rotary  snow  plow  is  fitted  with  four 
50-hp  Sleel  motors  for  propelling  the  machine, 
and  two  $0- hp  motors  for  operating  the  sweep- 
ers. 

The  inspection  car  before  mentioned  is  a  val- 
uable acquisition  to  the  rolling  stock.  It  is  a 
light  gasolene  car  of  the  hand  car  pattern,  and 
was  built  by  the  Sheffield  Car  Company.  Three 
Rivet*,  Mich  Two  small  gasolene  motors 
mounted  at  the  sides  give  the  car  a  maximum 
Speed  oi  40  miles  an  hour,  which  can  be  main- 
tained all  day  11  necessary,  The  operation  is 
simple,  and  live  passengers  can  be  seated.  The 
car  can  be  lifted  from  the  track  by  two  men, 
and  it  ha»  been  found  of  great  value  for  in- 
spection work,  permitting  officials  to  stop  off 
at  any  point  without  interfering  with  schedules. 

POWER  PLANT 

Tin-  power  plant  is  located  on  the  banks  of  a  small  stream  which 


CONSTRUCTION  TRAIN  HAULED  BY  A  "  HOME  MADE"  ELECTRIC  LOCOMOTIVE 
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has  been  dammed  to  form  a  pond,  affording  ample  water  supply 
of  good  quality.  The  impression  given  by  the  building  is  utility, 
rather  than  elegance,  and  the  whole  arrangement  is  such  that  the 


MAIN  POWER  HOUSE  AT  SYLVANIA 

plant  may  be  extended  at  any  time  without  interfering  with  the 
part  already  installed,  and  still  retain  its  uniformity  of  design. 
Tbe  engine  room  and  boiler  room  are  of  the  same  site,  48  ft.  wide 
by  77'  •  ft  long    The  floor  level  of  the  boiler  room  is  A  ft  below 


stack  is  located  between  the  two  batteries  of  boilers,  and  is  sup- 
ported at  the  floor  line  on  a  heavy  cast-iron  base  resting  on  a  sub- 
stantial stone  foundation.  Tbe  stack  is  A  ft.  in  diameter  ami  MS 
ft.  high,  of  heavy  steel,  double  guyed,  and  is  provided  with  an 
ornamental  top. 

Feed-water  is  supplied  to  the  boilers  by  two  Laidlow-Dunn- 
(iordon  duplex  piston  pumps,  set  in  front  of  the  stack  between 
tbe  boilers.  Either  of  these  pumps  is  capable  of  supplying  all  the 
boilers,  and  they  are  cross-connected  so  that  either  can  draw 
from  the  healer  and  feed  the  boilers,  while  the  other  draws  from 
the  cold-water  supply  and  discharges  to  the  washout  and  fire 
lines,  The  feed-water  is  heated  by  a  Cochrane  open  feed-water 
heater  placed  in  the  rear  of  the  stack.  It  receives  the  exhaust 
steam  from  the  auxiliary  steam  machinery,  and  the  piping  is  by- 
passed so  that  the  heater  may  be  cleaned  while  the  plant  is  in 
operation.  Water  is  supplied  to  the  heater  by  a  low  duty  duplex 
pump,  placed  in  the  engine  room  basement,  which  draws  its 
supply  either  from  the  cold  well  or  from  the  condenser  overflow. 

Tbe  steam  header  is  tit  ins.,  and  consists  of  two  sections  joined 
in  the  middle  of  the  power  bouse  by  a  10  in  U  bend  and  valve. 
Ii  is  supported  about  18  ft.  ibovc  the  boiler  room  floor  on  roller 
stands  which  allow  perfect  freedom  from  expansion.  The  roller 
stands  rest  on  I-beams,  the  ends  of  which  are  imbedded  in  the 
division  wall,  and  the  rear  walls  of  the  boilers.  Steam  is  led  to 
die  header  from  each  boiler  through  two  Oo-dcg  bends,  with  a 
high  pressure  valve  at  boiler  and  header.  Steam  for  the  engines 
is  taken  from  the  lop  of  the  header  through  angle  gate  valves  and 
bends  to  the  throttles.  The  auxiliary  header,  which  supplies  the 
pumps  and  condensers,  is  located  under  the  boiler  room  floor, 
directly  under  the  main  header,  in  a  shallow  basement,  4  ft.  deep, 
which  extends  the  length  of  the  boiler  room,  and  from  the  rear 
boiler  walls  to  the  division  wall.  This  header  is  drained  into  a 
trap,  while  both  sections  of  the  main  header  are  drained  into  a 
receiver  connected  to  a  steam  pump,  which  delivers  the  condensa- 
tion to  the  heater. 

The  engines,  three  in  number,  arc  of  the  four-valve  tandem 
compound  condensing  type,  built  by  the  Russell  Engine  Com- 
pany, Massillon,  Ohio.  Two  of  these  have  cylinders  22  ins.  and  40 
ins.  in  diameter,  with  40-in.  stroke,  and  operate  at  125  r.  p.  m.. 
giving  a  rated  horse-power  each  of  75a  The  third  engine  is  rated 
at  500  bp,  has  cylinder*  18  ins.  and  .V  ins.  in  diameter,  with  *4-in 


INTERIOR  OF  POWER  HOUSE,  SHOWING  TWO  UNITS  AND  SWfTCHHOARD 


tltttt  ot  the  engine  and  the  floor  level  of  the  engine  room  basement 
i*  '°      bc'ow  that  oi  the  engine  room. 

I  lie  toiler  h[.lnt  ,,,,„, jsl?>  ,,(  f,l11r  Stilling  water-tube  boilers  of 
30O  f>P  capati,y  each,  set  in  two  batteries.  The  boilers  are  of 
strtiio-"'J  dvsiRn  an(J  arc  bui]t  wit))  fla,  grales  jor  hand  firing.  The 


stroke  and  operates  at  150  r.  p.  m.  The  steam  pressure  carried  ii 
150  lbs.  and  the  engines  are  guaranteed  to  operate  continuously 
at  25  per  cent  overload.  The  engine  shafts  carry  the  revolving 
fields  of  the  alternating-current  generators  between  the  bearings 
and  the  armatures  of  the  exciters  outside  the  outboard  bearings. 


Digitized  by  Google 


Decemhkr  20,  1902.] 


STREET  RAILWAY  JOURNAL. 


981 


The  engines  arc  lubricated  by  a  gravity  system,  the  oil  being 
led  from  an  elevated  tank  in  the  builer  room  to  all  the  engine*,  and 
distributed  to  independent  sight  Iced  connections  at  each  point 
to  be  lubricated.  Alter  it  is  used  the  oil  passes  to  a  filter  in  the 
engine  room  basement  and  is  raised  by  a  small  steam  pump  to  the 
supply  tank. 

For  each  engine  there  is  an  independent  jet  condenser,  con- 
nected to  a  steam-driven,  direct  acting  air  pump  These  were  sup- 
plied by  the  Laidlow-Dunit-Gordun  Company  and  arc  located  in 
the  basement  oi  the  engine  room.  Those  for  the  large  units 
arc  u  ins.  x  IK  in>.,  and  the  one  tor  the  smaller  unit  is  10  int.  x 
ij  ins.  x  18  ins.  Between  each  engine  and  condenser  is  placed 
an  automatic  three-way  exhaust  rclici  valve,  so  connected  that 
in  case  of  a  break  in  the  vacuum,  the  exhaust  is  thrown  unto 
matically  to  the  atmosphere,  and  the  parage  to  the  condenser 
closed,  thus  preventing  the  possibility  of  the  water  from  the  con- 
denser hacking  up  into  the  exhaust  pipe  oi  the  engine,  without  the 
intervention  of  an  additional  gate  valve.  After  the  condenser  is 
again  started  the  valve  may  easily  be  thrown  over  to  the  other 


LAYOUT  OF  POWF.R  HOUSE 

position,  when  the  vacuum  will  firmly  hold  it  The  condensers 
draw  from  a  ta-in.  suction  line  in  common,  and  discharge  also 
through  a  common  line,  these  being  located  in  the  boiler  room 
basement  before  mentioned.  I'ockcts  are  provided  in  the  dis- 
charge lines,  from  which  the  heater  is  supplied  as  before  outhneif 

The  electrical  equipment  COMUM  of  i»o  40  kw  and  one  ,100-kw 
revolving  held  type,  three-phase.  25-cycle,  l.t.ooo  volt  generators; 
two  ty-kw  exciters  running  at  125  r.  p.  m..  and  one  15-kw  ex 
eiter  running  at  150  r  p.  m  .  each  direrilv  connected  10  the  shaft 
of  its  respective  generator;  one  ]fjO  kw  rotary  converter,  and  four 
no-kw  oil  cooled  transformers.  The  i.t.ooo-voh  cables  running 
irom  the  generator}  are  carried  directly  to  the  oil  switches  in 
the  oil  switch  room,  which  is  located  in  the  engine  room  directly 
hack  of  the  switchboard,  as  shown  in  the  cm.  All  Iran-formers, 
lightning  arresters  and  automatic  overload  devices  arc  contained 
in  the  oil  switch  room. 

The  switchboard  is  located  about  3  ft.  from  the  wall  of  the  oil 
switch  room,  and  only  the  instrument  wires  and  the  wires  for 
operating  the  magnets  controlling  the  oil  switches  are  brought  to 
the  board.  These  wires  are  brought  out  in  brass  tubes  which 
'or m  a  part  of  the  switchboard  construction.  There  arc  fourteen 
switchboard  panels  as  follows:  Three  alternating-current  panels, 
three  exciter  panels,  four  13,000- volt  feeder  panels,  two  6oo-volt 
direct-current  feeder  panels  and  two  lighting  panels  for  com- 
mercial lighting. 


The  entire  electric  equipment  for  the  station  was  furnished  by 
the  General  Electric  Company,  and  the  entire  steam  equipment 
by  iht  Arbucklc  Ryatt  Company,  oi  Toledo. 

SI ' It  .STATIONS 

The  sub  stations,  of  which  there  are  six,  arc  located  at  Morenci, 
Lyons.  Metamora,  Adrian,  Blissfield  and  West  Toledo,  with  an 
average  distance  between  stations  of  about  10  miles     Each  sta- 


plulfcetn  ( 

FRONT  ELEVATION  OF  A  TYPICAL  SUB-STATION 

Hon  contains  one  JjSs-fcw  rotary  converter  and  three  1 10-kw  oil 
cooled  transformers,  and  one  .15-kw  reactance  coil  with  three 
switchboard  panels,  one  for  the  alternating  current,  <  nc  for  direct 
current,  and  one  lor  commercial  lighting.  The  ij.ooo-volt  cur- 
rent is  controlled  by  oil  switches  which  are  enclosed  in  marble 
compartments,  and  are  arranged  to  be  operated  either  by  auto- 
matic relay  or  hand  controlled 

The  low-ten-ioii  side  of  the  transformers  is  arranged  with  an  in- 
termediate tap  funn-hing  1H5  rolls,  which  is  used  for  starting  the 
rot.mcs.  a  three -pole,  double  switch  being  used  to  throw  from 
low  to  high  voltage  when  the  rotaries  are  up  to  speed,  All  rotary 
station-  are  arranged  with  a  view  oi  supplying  current  for  com- 
mercial lighting,  as  well  as  the  opt  ration  oi  railway  lines. 

In  addition  to  the  regular  sub-stations  there  is  a  portable 


ELECTRICAL  EQUIPMENT  IN  SUB-STATION 

station,  consisting  of  a  box  car  equipped  with  one  .'so-kw  rotary 
convcrtcr  and  three  90-kw  oil  cooled  transformers,  and  the  neces- 
sary switchboard  and  connections  arranged  for  quick  connection 
of  both  i.vooovolt  and  6000-volt  lines.  This  station  is  also 
ready  for  use  in  case  of  accident  to  any  of  the  sub-stations,  or  for 
extra  service  at  points  where  unusually  heavy  service  is  required. 
Under  ordinary  conditions  this  car  can  be  connected  to  the  line 
at  any  point,  and  be  ready  for  use  in  less  than  two  hours  from 
time  of  starting. 
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The  sub-station  buildings  are  all  ol  similar  design.  They  arc 
located  in  the  villages,  making  them  convenient  for  passenger 
and  freight  requirements  The  buildings,  one  of  which  is  illus- 
trated, are  of  unusually  attractive  design.  They  are  two  stoficl 
high  and  arc  built  of  paving  brick  with  stone  trimmings,  and  cost 
about  $3,500  each.  Ticket  office,  waiting-room  and  baggage  room 
occupy  the  front  half  of  the  first  rloor.  while  the  attendant  and  his 
family  occupy  a  fine  suite  of  seven  rooms  on  the  upper  floor. 
Rent  and  light  are  furnished  iree  to  the  attendant,  and  in  this 
way  a  very  superior  class  oi  help  can  be  secured  at  a  reasonable 
figure  for  this  service.  The  attendant  has  entire  charge  of  the 
station,  taking  care  of  the  electrical  equipment,  besides  handling 
baggage  and  freight  and  selling  tickets.  He  is  also  supposed  to 
keep  the  passenger  and  freight  solicitors  informed  as  to  oppor- 
tunities for  securing  business.  At  these  stations  patrons  arc  per- 
mitted to  use  the  telephone  in  ordering  goods  to  be  shipped  over 
the  electric  road.  At  Blissficld  there  is  a  freight  station  in  addi- 
tion to  the  usual  rotary  station,  while  at  several  of  the  smaller 
towns  there  are  neat  frame  buildings  designed  for  the  service  and 
known  as  second-class  stations. 

PARKS  AM)  OT1IKR  ATTRACTIONS 

Within  a  short  run  ol  Toledo  the  company  has  established  a 
baseball  park  and  racetrack.  On  Sunda>s  during  the  last  season 
I  professional  team  played  regular  scheduled  games.  On  other 
days  the  park  is  turned  over  to  clubs  who  arrange  for  dates  Ad- 
mission to  the  park  is  free,  but  a  small  charge  is  made  for  grand- 
stand seats.    Another  season  the  company  will  probably  establish 


but  it  is  believed  when  everything  is  in  smooth  running  order  this 
will  be  brought  below  50  per  cent.  The  road  is  already  paying 
fixed  charges,  and  the  earnings  will  be  largely  increased  when  the 
new  extension  is  completed  and  better  terminal  facilities  are 
afforded  at  Adrian.  An  expensive  undergrade  crossing  is  being- 
built  on  the  outskirts  of  that  city  to  enable  the  Toledo  &  Western 
cars  to  connect  with  the  city  line.  When  this  work  is  completed 
they  will  run  to  a  terminal  station  now  being  arranged  for. 

The  officers  of  the  company  are:  Hon.  Luther  Allen,  Cleveland, 
president;  J  R.  Seagrave,  Cleveland,  vice-president;  F.  E.  Sea- 
grave,  Toledo,  secretary  and  assistant  treasurer;  C.  F.  Franklin, 
general  manager:  J.  S.  Clark,  purchasing  agent:  C.  T.  Chapman, 
general  freight  and  passenger  agent;  Frank  T.  Oakley,  chief  engi- 
neer, and  Frederick  B.  Perkins,  consulting  mechanical  and  elec- 
trical engineer.  Mr.  Perkins  had  entire  charge  of  the  designing 
oi  the  electrical  and  mechanical  equipment  of  road. 

firm.  I.uthcr  Allen,  president  of  the  company,  is  also  president 
oi  the  Cleveland,  Paineswlle  &  Ashtabula  Railway,  which  is 
being  built  between  Painesville  and  Ashtabula,  and  of  the  Buffalo, 
Dunkirk  &  Western  Railway,  which  is  projected  from  Buffalo 
westward  These  two  roads  will  close  the  last  gaps  between 
Iluffalo  and  Toledo,  and  it  is  probable  that  by  the  time  both  are 
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Pint-Floor  Plan. 


Second- Floor  Plan;  Arranged  for  At 
ARRANGEMENT  OF  SUB-STATION  BUILDINGS 


a  park  and  summer  report  on  a  site  that  has  been  selected  because 
of  its  many  natural  advantages. 

ORGANIZATION 

The  Toledo  &  Western  Railway  Company  has  an  authorized 
capital  stock  of  $1,800,000,  with  $1,300,000  issued  or  to  be  issued. 
The  bonded  indebtedness  is  $1.^50,000,  or  less  than  $10,000  per 
mile.  At  the  present  time  the  Stockholders  are  considering 
a  proposition  to  increase  the  bonded  indebtedness  by  $250,000  to 
take  over  the  road  and  property  of  the  Toledo.  Fayette  &  West- 
ern, a  company  formed  recently  to  build  a  12-ttule  extension  from 
Kavette  to  Pioneer.  This  is  now  under  construction,  and  when 
the  deal  is  effected  the  Toledo  &  Western  mileage  will  be  in- 
creased to  80  miles. 

The  stock  of  the  company  is  closely  held  by  Cleveland  and 
Toledo  people  who  took  up  the  proposition  in  its  infancy,  with 
the  belief  that  it  would  prove  a  safe  investment,  and  already  the 
property  is  showing  up  in  a  most  satisfactory  manner.  The  gross 
earnings  for  a  recent  month  were  about  $(4,000,  of  which  over 
$4.0011  was  derived  Irom  freight  and  milk.  The  figures  have  in- 
creased each  month  since  the  road  ha*  been  in  operation,  ami  the 
proportion  oi  the  freight  receipts  to  the  total  is  steadily  gaining 
At  lb,   preSCM  the  property  is  being  operated  for  53  per  cent. 


completed  the  Indiana  links  will  have  been  closed  up,  affording 
an  unbroken  line  from  Buffalo  to  Chicago,  in  which  the  syndicate 
headed  by  Mr.  Allen  will  be  a  most  important  factor  in  case  of 
ultimate  consolidation. 


Jeney  Trolley 


The  New  York  &  New  Jersey  Company's  tunnel 
passrd  by  the  Board  of  Aldermen  last  Tuesday,  and. 


was 
has 


been  no  opposition  to  the  project,  it  will  doubtless  receive  the 
Mayor  s  approval  It  is  proposed,  under  the  terms  of  this  grant, 
to  complete  the  Hud-on  tunnel  and  operate  trolley  cars  betwen 
Jersey  City  and  Christopher  Street.  New  York,  under  thirty  sec 
ond  headway  and  making  the  trip  in  ten  minutes.  Under  the  term* 
of  the  franchise  the  city  is  to  receive  3  per  cent  of  the  gross  re 
i-iipis  of  the  company  on  that  portion  of  the  railway  lines  in  New 
York  for  the  first  five  years,  and  5  per  cent  thereafter.  The  tunnel 
will  enter  New  York  at  Morton  Street,  and  will  run  up  Morton  to 
(irrenwich  Street,  thence  along  Greenwich  Street  to  the  block 
hounded  by  Christopher  Street,  We<t  Tenth  Street.  Greenwich 
Street  and  Hudson  Street,  where  the  terminal  for  Manhattan  is 
10  be  located.  The  terminals  for  New  Jersey  probably  will  be  at  the 
Krie  and  Delaware  &  Lackawanna  stations 
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In  view  of  the  brilliant  promises  which  have  been  made  by 
prominent  manufacturing  companies  villi  reference  to  single- 
phase  alternating  current  railway  motors,  it  become*  interesting 
to  review  the  problem  which  they  profess  to  have  successfully 
solved. 

A  preliminary  paragraph  reviewing  the  condition  of  direct-cur- 
rrnt  motor  commutation  may  be  useful  in  considering  the  matter. 
For  this  purpose  reference  may  be  bad  to  Fig  I,  which  illustrates 
diagrammatically  the  relative  mechanical  arrangement  of  the  |s  t.- 
piece,  commutator  and  brush,  and  also  the  armature  coils.  In 
this  illustration  a  ring  armature  is  chosen,  as  it  is  somewhat 
simpler  to  show  diagrammatically.  and  the  following  discussion  ap- 
plies to  that  type  of  winding,  but  it  will  be  understood  that  the 
same  principles  apply  equally  to  all  forms  of  drum  armature  com- 
mutation. 

For  perfect  commutation  the  bobbin  V  is  received  under  the 
brush  and  held  shr>rt -circuited  thereby  until  its  motion  in  the  field 
has  induced  a  sufficient  electromotive  force  to  reverse  the  current 
and  give  it  the  same  magnitude  as  thai  of  the  working  circuit  q| 
the  armature  to  which  it  is  about  to  be  delivered.  The  bobbin  V 
i*  already  in  a  field  generating  such  an  electromotive  force,  which, 


fl 


FIG.  I . — RELATIVE  POSITION  OF  POLE  PIECE,  BRUSH,  COM- 
MUTATOR, AND  ARMATURE  COILS 


it  was  in  an  earlier  position  was  opposing  the  flow  of  current 
the  positive  brush.    The  act  of  commutation,  therefore. 


before  V  has  passed  out  of  this  field,  and  as  the  re- 
sistance of  the  bobbin  is  small,  it  usually  takes  place  at  a  point  in 
the  rotation  where  the  time-rale  of  change,  due  to  its  motion,  is 
not  very  great.  In  fixed  brush  commutation,  which  is  the  only 
commutation  we  can  consider  in  railway  motor  work,  the  current 
in  the  bobbin  /'.  while  it  is  short  circuited  by  the  brush,  which 
we  will  call  the  short-circuit  current,  depends  for  its  magnitude 
upon  the  velocity  of  the  motion  of  the  bobbin,  its  reactance  and 
the  strength  of  the  field.  It  is  not  absolutely  necessary  that  the 
current  in  /'  shall  be  equal  in  magnitude  to  the  current  in  V  when 
it  is  released.  Reasonably  sparkle*!  commutation  can  occur 
without  this  condition  being  exactly  fulfilled.  For  example,  in 
motors  having  a  practically  constant  speed  and  field,  the  final 
value  of  the  short-circuit  current  is  always  the  same,  also  while 
that  of  the  bobbin  V  and  7"  may  vary  quite  considerably,  accord- 
ing to  the  load  on  the  machine  The  reason  that  alternating 
current  series  motors  have  encountered  such  formidable  com- 
mutation troubles  is  because  other  and  very  variable  influences 
influence  the  magnitude  and  direction  of  this  short-circuit  current, 
and  it  is  these  variable  influences  which  are  about  to  be  discussed. 

In  the  case  of  the  alternating-current  railway  motor,  concern- 
ing which  performance  and  consiruction  data  are  awaited,  the  fre- 
quency has  been  reduced  to  [6  -»  cycles  per  second.  This  figure 
is  so  much  lower  than  the  number  of  commutations  per  see-ond 
that  there  arc  probably  not  less  than  150  commutations  per  cycle, 
or  75  per  alternation.  Consulting  Fig.  it  is  plain  that  these 
commutations  occur  at  equal  linear  distances  along  the  horizontal 
axis  of  the  alternating-current  curve,  and  tor  convenience  these 
have  been  marked  off  on  the  diagram  and  numbered  one  to  twelve 
respectively,  each  interval  denoting  a  spare  during  which  about 
six  commutations  take  place.  This  curve  can  also  be  used  to 
represent  the  strength  of  the  field,  to  which  it  is  directly  pro- 
portional, and  upon  which  the  commutation  directly  depends  It 


will  be  easily  seen  that  there  are.  therefore,  seventy-five  different, 
commutation  conditions  due  to  this  cause  alone,  which  mutt  be 
met  by  a  single  construction  of  brush  and  armature  coil  arrange- 
ment, and  which  is,  therefore,  a  severe  tax  on  the  designer's  skill. 

In  any  of  these  commutation  positions  it  will  be  seen  at  once 
that  the  short-circuit  current  is  due  to  an  electromotive  force 
which  has  two  components,  one  the  component  due  to  the  motion 
in  the  field,  as  in  the  case  of  direct  currents,  and  the  second  due 
to  the  variation  of  the  field  itself,  the  resultant  voltage  being  equal 
to  their  vector  sum 

It  will  be  noticed  that  at  zero  current  in  the  system,  and  at  rero 
field  the  motion  of  the  bobbin  can  induce  very  little  electromotive 
force,  but  the  rapid  variation  of  the  field  is  capable  of  consider- 
ably influencing  the  short-circuit  current:  in  fact  the  bobbin  must 
depend  for  its  current  reversal  very  largely  on  the  rate  of  change 
due  to  the  increasing  field.  F'urther  up  the  crest,  as  positions 
three  and  iour,  the  motion  of  the  bobbin  and  the  increasing  field 
Combine  together  in  more  equal  measure  to  produce  the  resultant 
voltage.  At  the  top  of  the  crest,  say  at  position  seven,  where  the 
field  is  (or  the  instant  steady,  the  resultant  voltage  is  due  almost 
entirely  to  the  motion  of  the  bobbin.  On  the  other  side  of  the 
crest  the  resultant  voltage  is  increased  by  the  motion  of  the  bobbin 
and  diminished  by  the  diminishing  field,  and  the  vector  sum 
thereof  may  be  less  than  cither  of  the  components. 

It  is  now  necessary  to  take  into  account  the  fact  that  as  the 
commutation  occ.irs  at  various  points  along  the  crest,  it  is  neces- 
sary for  sparkless  operation  to  adjust  the  short-circuit  current  to 
harmonize  in  direction  and  magnitude  with  a  varying  and  not  a 
constant  current,  as  is  the  case  in  direct-current  work.  As  has 
been  pointed  out  in  a  previous  paragraph  there  is,  fortunately,  a 
considerable  latitude  in  this  particular,  and  the  current!  need  not 
agree  so  closely  in  magnitude  provided  that  they  agree  in  direc- 
tion. As  long  as  the  current  is  well  reversed  and  given  reasonable 
magnitude,  we  need  not  fear  trouble  at  the  commutator.  There- 
fore, on  the  ascending  side  of  the  crest,  where  the  two  forces 


FIG.  2. — DISTANCES  OF  COMMUTATION 

unite  to  effect  reversal,  we  may  expect  reasonably  good  < 
tion  if  the  current  with  which  it  is  to  be  harmonired  is  increasing 
also.  As  the  top  of  the  crest  is  passed  the  field  magnetism  begins 
to  die  away  and  induce  in  the  bobbin  an  electromotive  force  op- 
posed to  that  due-  to  its  motion,  thus  reducing  the  resultant  cur- 
rent as  the  event  occurs  to  a  greater  degree  as  the  commutation 
occurs  further  and  further  down  the  curve.  The  load  current  with 
which  it  is  to  be  commutated  is.  however,  reducing  also,  and 
hence,  for  a  portion  of  the  curve  at  least,  we  may  expect  reason- 
able commutation.  In  short,  these  variation*  at  some  point*  tend 
to  harmonize  with  good  commutation,  and  if  the  clever  designer 
can  so  evaluate  the  two  enmpement  electromotive  forces  as  to 
produce  a  resultant  voltage  which,  when  impressed  on  the  bobbin, 
will  give  a  short-circuit  current,  which  will  rise  and  fall  with  the 
load  current  and  agree  with  it  in  direction,  we  may  expect  even 
better  commutation  than  obtains  in  direct  current  work.  Unfor- 
tunately, it  is  very  difficult  to  do  this  so  that  the  result  will  be 
sufficiently  good  for  practical  purposes.  In  order  that  the  motor 
shall  have  a  strong  torque  and  shall  be  of  light  weight  its  field 
must  tie  strong,  and  hence  the  component  of  the  resultant  short- 
circuit  voltage  due  to  varying  field  is  correspondingly  large,  and 
on  the  descending  side  of  the  curve  it  may  overpower  the  com- 
ponent due  to  the  bobbin's  motion,  and  even  deliver  the  bobbin 
to  the  working  circuit  carrying  current  opposite  in  direction  from 
that  which  it  should  have,  and  trouble  from  sparking  can,  there- 
iore.  be  expected  at  those  commutations  which  occur  when  the 
current  is  diminishing  If  it  so  happened  that  the  motor  was  run 
(or  a  king  time  at  commutation  frequency  which  was  an  even 
multiple  of  the  alternating-current  frequency,  the  commutation 
troubles  might  be  expected  to  blacken  the  commutator  in  stripes. 
It,  therefore,  becomes  interesting  to  speculate  as  to  the  ways  and 
means  which  have  been  employed  to  meet  this  very  formidable 
difficulty,  even  though  we  have  been  promised  exact  data  at  a  very 
early  date 

The  simplest  way  to  avoid  the  trouble  is  to  proceed  as  has  been 
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indicated  in  the  preliminary  announcements,  namely,  to  reduce  the 
commutating  component  due  to  varying  field.  This  can  be  ac- 
complished in  two  ways.  First,  by  weakening  the  field,  which  is 
objectionable  for  several  reasons,  and  second,  by  increasing  the 
peripheral  speed  of  the  armature  so  that  the  bobbins  arc  moving 
in  the  field  very  rapidly,  and  the  electromotive  force  due  to  their 
motion  is  therefore  large,  as  compared  with  the  electromotive 
force  due  to  field  variation.  A  third  expedient  is  to  make  the 
number  of  turns  per  bar  a  minimum.  This  has  a  very  beneficiaj 
effect,  because  it  materially  increases  the  permissible  difference 
between  short-circuit  current  and  working  current  on  precisely 
the  same  principle  that  open  circuiting  a  large  number  of  lamps 
into  a  constant  current-arc  circuit  produces  a  greater  spark  at  the 
switch  than  does  a  similar  action  with  a  single  lamp.  A  further 
advantage  obtains  in  the  fact  that  the  inductance  of  the  bobbin 
is  thereby  much  reduced.  This  inductance  is  a  very  unmanagable 
variable.  It  is  plain  that  the  bobbin  is  received  under  the  brush 
carrying  all  values  of  flux  from  zero  to  maximum,  and  if  the  iron 
has  a  tendency  to  hysteresis,  it  is  almost  impossible  to  predict 
what  these  values  will  be.  and  the  best  plan  is  to  reduce  their 
effects  to  a  minimum.  This  has  undoubtedly  received  most  care- 
ful consideration  at  the  hands  of  the  designers  In  discussing  the 
relative  values  of  these  various  expedients  it  may  be  stated  at  once 
that  reduction  of  field  strength  can  only  be  indulged  in  to  a  very 
limited  extent.  The  reduction  of  the  field  strength  undoubtedly 
reduces  the  strength  of  the  disturbing  commutation  component 
due  to  alternating  field,  but  it  brings  in  its  train  a  long  line  of 
evils  due  to  armature  reaction  with  which  every  one  is  familiar. 
An  intense  field  has  been  the  salvation  of  railway  commutators 
with  fixed  brushes,  and  it  is  not  reasonable  to  believe  that  any 
wider  departure  than  necessary  has  been  made  in  this  case.  How- 
ever, a  moment's  consideration  will  render  plain  that  some  step 
oi  this  kind  has  been  to  a  certain  extent  unavoidable-. 

A  well  known  117-hp  direct-current  railway  motor,  recomputed 
to  operate  at  220  volts,  the  same  voltage  that  is  used  on  the 
single-phase  motor,  would  have  seventy-nine  turns  on  its  field 
magnet*,  each  of  which  will  surround  23.800,000  lines  of  force.  It 
may  readily  be  computed  that  if  such  a  field  were  used  in  an  equal 
alternating-current  motor  of  power  factor  00,  the  necessary  volt- 
age to  force  440  amps,  through  the  field  coils  at  16  2-3  cycles  per 
second,  would  be  over  200  As  there  arc  only  220  volts  available 
per  motor,  it  is  highly  probable  that  a  field  structure  of  a  lesser 
number  of  flux-turns  has  been  employed.  It  must  not  be  for- 
gotten, however,  that  this  is  mostly  reactance  drop,  and  if  the 
armature  is  fairly  non-inductive  the  net  volts  at  its  terminals  will 
not  suffer  such  serious  diminution  as  if  the  field  drop  were  due 
entirely  to  resistance,  The  current  in  the  field  coils  is  practically 
wattless,  and  the  voltage  at  their  terminals  is  therefore  almost 
00  degs  displaced.  If  the  armature  circuit  operates  practically 
non-inductively,  and  it  must  do  so  if  the  power  factor  is  to  be 
kept  down,  200  volts  could  be  available  at  its  terminals,  and  leave 
go  volts  for  the  field  coils,  even  though  the  total  voltage  were  only 
220.  However,  it  will  be  seen  that  in  spite  of  this  alternate  cur- 
rent peculiarity  in  iavor  of  the  machine  a  field  of  considerably 
reduced  flux  turns  must  he  employed. 

The  speed  oi  the  new  motor  is  700  r.  p  m  ,  an  increase  of  some 
to  per  cent  over  the  speeds  commonly  used  in  direct-current  work 
for  motors  of  this' capacity,  and  as  the  motor  has  eight  poles  it  is 
evident  that  there  are  many  conductors  on  the  surface  of  the 
armature,  which  is.  therefore,  of  large  diameter  and  high  bobbin 
velocity,  which  is  in  accordance  with  previous  considerations 
Moreover,  the  necessarily  reduced  field  would  demand  more  con- 
ductors in  order  to  preserve  the  torque  intact  and  keep  the  speed 
within  rasonable  limits.  The  designer  has  been  fortunate  in  the 
fact  that  because  of  the  flexibility  of  alternating  currents  he  is 
able  to  reduce  the  voltage  at  the  brushes,  for  that  will  materially 
assist  in  obtaining  good  commutation. 

It  remains  to  be  said  that  the  design  of  the  entire  machine  ha-, 
without  doubt,  been  a  struggle  between  two  fires  The  field  must 
be  strong  to  preserve  torque  and  keep  down  the  armature  reaction 
It  must  he  weaker  than  usual  to  reduce  the  commutating  compo- 
nent due  to  the  field  variations,  and  to  present  a  circuit  of  a 
reasonably  small  number  of  flux  turns,  which  is  necessary  both 
for  the  purpose  of  reducing  the  voltage  necessary  to  force  the  cur- 
rent through  them  and  to  keep  up  the  power  [actor.  The  armature 
is  preferably  of  small  diameter  and  few  turns,  in  order  to  keep 
down  armature  reaction,  fly-wheel  capacity  and  cost  of  con-truc- 
tiim.  It  must  be  large  in  diameter  to  provide  increased  bobbin 
velocity,  ami  must  have  many  turns  to  preserve  its  torque  and 
keep  down  it-  speed  The  commutator  must  have  fiw  bar-,  to 
keep  down  its  cost,  but  on  (he  other  hand  there  must  be  few  turns 
per  bar,  and  consequently  many  bars  in  order  to  keip  down  the 
bobbin  reactance,  Lastly,  the  designer  has  new  I.  s-,  s  m  tjke 
from  the  merit  of  his  efficiency  curve,  first,  the  increased  hyste- 


resis in  the  armature,  and  an  entirely  new  hysteresis  in  the  field, 
together  with  increased  eddy-current  losses  in  both  of  these 
structures  Secondly,  an  increased  C  R  loss  in  the  entire  struc 
hire,  due  to  the  fact  that  it  uses  alternating  currents,  and,  there- 
fore, has  a  power  factor.  Thirdly,  the  losses  of  the  various  trans 
formers  and  balance  coils  which  are  a  necessary  adjunct  to  the 
equipment  must  be  figured  in;  in  short,  the  entire  design  is  handi- 
capped with  contradictory  conditions  and  increased  sources  of 
loss. 

The  production  of  a  scries  alternating-current  motor  of  this 
capacity  that  will  give  any  sort  of  commercial  service,  is  a  sub- 
ject for  congratulation,  but  to  produce  one  that  will  rival  a  direct- 
current  proposition  to  the  degree  shown  in  the  curves  that  nave 
been  presented,  is  indeed  a  triumph,  on  which  the  designer  is  to 
be  most  warmly  congratulated. 

In  conclusion  it  is  gratifying  to  observe  that  the  enterprise  is 
backed  by  a  large  company,  who  is  willing  to  risk  much  financially 
and  more  in  reputation  in  the  endeavor  to  evolve  piactical  results 
from  this  daring  experiment.  Its  success  is  earnestly  to  be 
hoped  for,  and  the  commercial  reward  which  will  inevitably  follow 
will  be  well  deserved. 



Plans  for  East  Side  Subway 


It  is  announced  that  with  the  adoption  of  the  real  estate  assess- 
ment roll  of  New  York  for  1003,  the  increased  value  of  the  city's 
real  estiite  will  enable  the  municipality  to  engage  in  actual  work 
upon  the  extension  of  the  present  subway  system,  and  that  the 
needs  oi  the  East  Side  will  then  be  considered,  Last  September 
the  Rapid  Transit  Commission  passed  a  resolution  instructing 
Chief  Engineer  Parsons  to  prepare  a  general  plan  for  a  complete 
tunnel  system,  embracing  all  parts  of  the  city,  and  work  in  this 
comprehensive  plan  has  since  been  under  way.  It  was  understood 
then  that  the  East  Side  line  would  be  built,  but  the  prospect  of 
having  it  started  during  1903  was  not  considered  until  a  few  weeks 
ago. 

Now,  however.  Mayor  Low,  Comptroller  Grout  and  President 
Alexander  E,  Orr,  of  the  Rapid  Transit  Commission,  have  agreed 
that  the  city  shall  have  an  East  Side  subway  soon. 

The  building  of  an  East  Side  line,  which  has  been  speculated 
upon  as  something  in  the  vague  future,  was  not  provided  in  the 
original  subway  scheme,  because  the  necessary  outlay  of  money 
was  not  possible  with  the  constitutional  provision  as  to  the  mu- 
nicipal debt  in  the  way.  As  soon  as  the  debt  limit  is  increased,  it 
is  the  intention  of  the  commission  immediately  to  adopt  plans  for 
this  extension.  Although  the  chief  engineer  has  not  submitted  his 
report  on  the  matter,  it  is  considered  probable  that  the  route  will 
be  along  Lexington  Avenue  Trains  bound  for  the  upper  Ea«t 
Side  will  travel  on  the  regular  tracks  of  the  original  underground 
railroad  from  the  downtown  terminal  up  to  a  point  in  Park  Ave- 
nue not  far  south  of  Fortieth  Street.  Then  they  will  be  switched 
to  other  rails,  and  at  Forty-Second  Street,  opposite  the  Grand 
Central  Station,  the  curve  eastward  will  be  made  underneath  the 
tracks  that  run  west  toward  Broadway. 

 »♦«  

Rules  for  New  York  State  Street  Railway  Association 

At  the  September  meeting  of  the  Street  Railway  Association 
of  the  State  of  New  York,  the  report  oi  the  committee  on  rule- 
was  very  Carefully  discussed,  but  no  definite  action  was  taken; 
instead,  a  resolution  was  adopted,  it  will  be  remembered,  provid 
ing  that  the  committee  on  rules  be  continued:  that  the  report  of 
the  committee  on  rules  lie  referreel  back  to  the  committee;  thut 
each  company  be  given  thirty  days  in  which  to  file  any  objections, 
suggestions  or  amendments  to  the  rules  with  the  committee,  that 
within  thirty  days  after  the  expiration  of  such  terms  the  committee 
formulate  and  make  its  final  report  in  printed  t'orm  to  the  eiecu 
litre  committee,  and  the  executive  committee  be  authorized  to 
promulgate  and  make  effective  these  rules. 

The  committee,  consisting  of  E.  G.  Connette.  of  the  Syracuse 
Rapid  Transit  Company;  Oren  Root.  Jr.  ol  the  Metropolitan 
Street  Railway  Company:  J.  C.  Brackenridgc.  of  the  Brooklyn 
Heights  Railroad  Company;  Edgar  S.  Fassctt.of  the  United  Trac- 
tion Company,  of  Albany  .  J.  P.  K.  Clark,  oi  the  Binghamton  Rail- 
road Company,  and  T,  E.  Mitten,  of  the  International  Railway 
Company  of  Buffalo,  has  agreed  upon  a  form  of  rules,  and  ha- 
reported  them  to  the  executive  committee  in  compliance  with  the 
resolution 

Some  members  oi  the  association's  executive  committee  have 
made  suggestions  with  relerencc  to  the  rules,  more  particularly 
in  regard  to  the  form  than  in  the  matter  of  substance,  and  Seen- 
lary  Robinson  has  ordered  them  printed     It  is  expected  that 
copies  will  be  ready  for  distribution  early  in  the  year. 
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of  the  dcyeland  Electric  Railway 


In  a  recent  issue  the  traffic  circulars  of  the  Aurora,  Elgin  & 
Chicago  Railway  were  published,  and  the  statement  was  made  at 
that  time  that  it  was  the  intention  of  this  paper  to  publish  similar 
circulars  of  other  railway  companies.  It  is  thought  that  these 
leaflets  will  furnish  MigK.-Mi.ins  which  will  be  oi  assistance  to 
other  companies  in  publishing  similar  literature. 

The  Cleveland  Electric  Railway  Company  has  given  especial 
attention  to  the  subject  of  developing  traffic,  and  has  a  department 
similar  to  the  general  passenger  department  of  a  steam  railroad 
company,  but  called  an  "Outing  Department."  This  department 
is  under  the  management  of  J.  W.  Butler,  who  has  charge  of  all 
of  the  advertising  of  the  company,  the  publication  ol  traffic  cir- 
culars, etc.,  in  addition  to  other  duties  which  pertain  to  that  de- 
partment. It  is  often  thought  that  while  intcrurban  railways  may 
find  it  profitable  to  publish  circulars  in  regard  to  the  points  of 
interest  reached  by  their  lines,  the  same  arguments  would  not 
apply  to  city  companies.  This  is  not  the  theory,  however,  held  in 
Cleveland,  and  some  of  the  most  attractive  circulars  issued  by  the 
Outing  Department  relate  to  encouraging  city  traffic.  One  of 
these  is  a  sheet  il  ins.  x  olj  ins  ,  but  so  folded  that  it  i*  brought 
down  l»  a  convrnirnt  p.H-kti  -i/.  It  is  entitled  "Nickel  Irul.v 
Rides  in  and  About  Ohio's  Greatest  City,  Points  of  Interest, 
Public  Parks  and  Boulevards,  How  to  Reach  Them."  The  leaflet 
is  printed  in  green  type  with  red  borders.  This  fact  makes  a  good 


right  to  ride,  and  that  inasmuch  as  the  transfer  was  bad  on  its  (ace 
the  conductor  had  the  right  to  demand  that  the  passenger  pay  his 
fare  or  get  of!  the  car,  and  in  the  event  of  his  refusal  that  he  then 
had  the  right  to  use  all  reasonable  and  necessay  force  to  expel 
him. 

Counsel  for  defendant  argued  that  the  transfer  was  conclusive 
evidence  as  between  the  passenger  and  the  conductor  to  whom  the 
transfer  was  presented,  and  that  if  there  had  been  any  error  by  any 
agent  of  the  company  by  which  plaintiff  had  been  injuriously 
affected,  the  latter's  rights  were  in  action  for  breach  of  contract; 
that  it  was  the  duty  of  the  passenger,  under  the  circumstances',  in 
the  interest  of  public  policy  to  pay  his  fare,  postpone  his  claim, 
and  not  compel  the  conductor  to  eject  him.  Any  other  ruling,  it 
was  argued,  would  either  compel  a  conductor  to  accept  the  word 
of  every  passenger  who  had  a  transfer  that  was  bad  upon  its  face, 
and  thus  open  the  door  to  continuous  frauds,  or  else  he  would  be 
obliged  to  eject  every  passenger  who  had  a  bad  transfer  and  re- 
fused either  to  pay  or  leave  the  car.  In  other  words  such  a  ruling 
would  present  only  a  choice  between  extensive  frauds  or  breaches 
of  the  peace  upon  the  car,  which  alternative,  in  the  interest  of 
public  policy,  should  not  be  presented  to  the  defendant. 

In  support  of  these  contentions  counsel  for  defendant  cited 
many  authorities  and  decisions,  including  the  following:  P.  W.  & 
B.  R.  R.  vs.  Mcl.ure.  34  Md..  532;  P  W.  &  B.  R.  R.  vs  Penning- 
ton. 61  Md..  05;  W.  M.  R.  R .  vs.  Stocksdale.  83  Md  ,  24s;  U.  Ry 
&  E  Co  vs.  Hardesty,  94  Md..  661;  Wakefield  vs.  South  Boston 
R  R  Co  ,  ii7  Mass  ,  544;  Bradshaw  vs  South  Boston  R.  R.  Co.. 
LIS  Mass  .  407;  Brown  vs  R  Ry.  Co..  90  N.  W.  Rep ,  290;  C.  B 
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SAMPLE  PAGES  FROM  CLEVELAND  TRAFFIC  CIRCULAR 


photographic  reproduction  very  difficult,  but  samples  of  a  few  of 
the  pages  are  presented  herewith. 

The  circular,  as  shown  from  the  sample  pages,  gives  directions 
to  strangers  for  reaching  the  principal  points  oi  interest  in  the 
city,  including  the  hotels,  express  offices,  etc..  and  is  decorated  on 
the  back  leaf  by  an  engraving  of  the  Garfield  tomb,  with  which 
are  given  directions  for  reaching  this  monument. 

These  advertisements  are  distributed  in  a  variety  oi  way*,  as. 
through  hotel  and  depot  time-table  racks,  and  111  other  ways  by 
wliiili  they  will  be  brought  to  the  attention  of  strangers  and  others 
who  w.itild  Ih-  iwrlii'iilarly  inKftHlMj  in  Inking  lrip%  ;il«mt  the 
city.  The  experience  of  the  company  »uh  them  as  promoters  of 
traflic  lias  been  most  gratifying. 

»♦» 

Time  Limit  on  Transfers 


In  the  case  of  Garrison  against  the  United  Railways  &  Electric 
Company  in  the  Court  of  Common  Pleas,  of  Baltimore,  Judgv 
Harlan  made  a  ruling  upon  transiers  which  is  of  interest  to  the 
public.  The  action  was  for  wrongful  ejection  from  a  street  car, 
and  for  assault  and  battery. 

Plaintiff  testified  that  he  boarded  a  car  of  the  defendant  about 
314S  p.  m  ,  and  the  conductor  gave  him  a  transfer  punched  .1:50; 
that  he  rode  several  squares  to  the  transfer  point  and  waited  ten 
or  fifteen  minutes  lor  a  car,  and  look  the  Bftl  car  that  came;  but 
that  when  he  presented  the  transfer  it  was  after  4  o'clock  The 
transfer  read  that  it  was  "not  good  after  the  hour  punched  in  the 
margin."  and  had.  therefore,  expired 

Judge  Harlan  ruled  that  the  transfer  was  conclusive  evidence 
between  the  passenger  and  the  conductor  as  to  the  passenger's 


&  Q.  vs.  Griffin.  68  III..  490;  .17  Mich  ,  346;  54  Wis.,  234;  5<j  N.  Y.. 
jt)$,  9  Am.  Ncg.  Ky.,  476;  38  La.  Ann.,  930;  Riley  vs.  Chicago  Ry. 
Co.,  186,  III.;  Deen  vs,  Detroit  Ry.  Co,  123,  Mich. 

Counsel  for  plaintiff  cited  the  act  of  1900,  ch.  313,  compelling  the 
defendant  to  give  free  transfers  in  the  city  which  should  "be  good 
for  a  continuous  ride,"  but  it  was  contended  and  so  ruled  that  this 
did  not  prevent  the  company  from  making  reasonable  regulations 
for  its  own  protection,  compelling  passengers  to  produce  proper 
evidence  of  their  rights  so  to  ride. 

Plaintiff  also  testified  that  after  the  car  had  gone  seven  or  eight 
squares  from  the  place  where  the  conductor  demanded  that  he 
pay  his  fare  or  get  off,  the  car  was  stopped,  and  the  conductor 
called  a  policeman;  thereupon,  one  of  the  plaintiff's  friends  with 
whom  he  was  riding  offered  to  pay  his  fare,  which  the  conductor 
reimrd  and  attempted  to  eject  him 

Another  prayer  granted  by  Judge  Harlan  was  to  the  effect  that 
if.  after  the  demand  by  the  conductor  for  payment  of  fare,  a 
reasonable  time  had  been  given  by  him  to  comply  therewith,  and 
the  car  had  been  stopped  ior  the  purpose  of  ejecting  the  passenger, 
the  conductor  was  not  at  that  time  obliged  to  accept  a  tender  of 
fare  by  the  passenger,  but  still  had  the  right  to  eject  him 
,  Plaintiff  further  testified  that  after  he  had  offered  to  get  off  and 
while  so  doing,  he  claimed,  the  conductor  pushed  him  from  behind 
against  the  controller  of  the  car.  and  thus  injured  his  arm  This 
evidence  was  contradicted  by  witnesses,  but  the  case  went  to  the 
jury  on  the  question  of  whether  unnecessary  or  excessive  foiee 
had  been-usett  upon  the  pla.ntiff. 

The  jury  returned  a  verdict  for  the  defendant,  thus  sustaining 
the  company  in  its  position  throughout  It  is  believed  that  the 
case  will  be  carried  to  the  Court  of  Appeals. 
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New  Open  Cars  for  the  Brooklyn  Elevated 

The  Brooklyn  Rapid  Transit  Company  has  operated  on  its  ele- 
vated system  during  the  last  few  years  a  number  of  open  cars. 
These  cars  have  been  oi  a  somewhat  peculiar  type,  having  open 


decided  upon  this  subject.  One  of  the  illustrations  shows  a  panel 
so  placed  between  the  center  side  posts  ol  the  model.  This  panel 
contains  a  fixed  glass  window,  and  can  be  readily  screwed  into 
plan  when  it  is  desired  to  change  the  car  from  summer  to  winter 
service.  The  panel  shown  is,  of  course,  only  a  suggestion,  and  if 
the  idea  is  ever  carried  out  the  window  opening  will  probably  be 
somewhat  larger  than  that  shown  in  the  cut.  • 
The  length  of  the  car  over  platforms  is  48  ft.  n  inv,  the  car 
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MODEL  OF  OPEN  ELEVATED  RAILWAY  CAR,  WITH  AND  WITHOUT  CONVERTING  PANEL 


sides  and  cross  seats,  entrance  being  made  at  the  ends,  and  rails 
being  placed  at  the  .sides  <>i  the  seats  to  prevent  passengers  from 
falling  out.  The  cars  which  have  been  operated  were  all  trailers, 
however,  and  the  need  of  running  complete  trains  of  Open  cars 
has  induced  the  company  to  order  IJO  cars  of  the  type  shown  in 
the  accompanying  drawings  While  these  cars  follow,  in  some 
measure,  the  lines  of  the  older  style,  there  is  a  great  improve- 
ment both  in  appearance  and  strength  in  the  new  cars. 

Before  it  was  decided  to  adopt  the  plans,  a  model  was  con- 
structed in  the  shops  of  the  railway  company,  photographs  of 
which  are  reproduced  herewith.  This  model  gave  the  officers, 
car-builders  and  the  supply  houses  a  chaiwe  to  thoroughly  in- 
vestigate the  requirements  oi  the  new  type  61  car,  and  resulted  in 
making  several  improvements  in  the  original  ideas.  It  is  thought 
that  possibly  a  panel  will  be  placed  in  the  window  openings,  con- 
verting the  car  into  a  closed  one,  but  nothing  has  been  dchnitcly 


body  being  40  ft-  5  ins.  This  gives  a  platform  of  4  ft.  3  ins.  The 
width  over  side  sills  is  8  ft.  5*4  ins ,  and  the  car's  width  at  the  drip 
rails  is  8  ft.  <)'4  ins.  From  botlom  of  sills  to  top  of  roof  the  height 
is  9  ft.  ins.,  and  from  top  of  rail  to  top  of  roof  it  is  12  ft.  4  ins. 
The  tracks  are  to  have  a  wheel  base  of  6  ft.,  the  distance  from 
center  to  center  of  trucks  being  3J  >»■  6  ins.  and  the  diameter  of 
wheels  JJ  ins.    The  roof,  which  extends  over  the  platform  in  a 
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hood  continuous  with  the  main  roof 
frunc  is  of  the  single -deck  type  without 
clere-story,  hut  has  an  imitation  clere- 
story mside,  as  Men  111  the  cross-section 
vi<W.  Ventilators  in  the  roof  are  pro- 
vided for  the  iiiotorman's  cab,  and  if  it  is 
decided  to  adopt  the  panel  for  the  winter 
service,  additional  ventilators  may  be 
necessary  for  supplying  the  interior  of  the 
car  with  fresh  air.  The  car,  are  to  be 
wired  for  four  circuits  of  lights,  the  lights 
being  placed  along  the  sides  of  the  roof. 
The  sills,  which  arc  four  in  number,  arc 
made  of  5-m.  Ij'4-lb.  standard  I-beams, 
the  two  outside  sills  having  a  wood  tilling 
flush  with  tile  inside  edge  "f  1  beam  and 
an  outside  filler,  making  a  width  ol  f>  .. 

•it-  I  he  put f.  rin  is  to  h  »upa  rted  b) 
two  intermediate  sills,  running  to  the 
outer  edge  of  the  end  stick,  and  two 
platform  knees  formed  of  two  4- in. 
5,'i-lb.  channels  with  Mod  filler  run- 
ning from  the  end  stick  to  the  bolster. 
All  the  molding",  sa.h,  doors,  etc. 
are  to  be  of  ash.  natural  color,  includ- 
ing the  wooden  strips  which  run  along 
the  open  side*  of  the  car  In  order 
to  obtain  a  wide  door  opening,  without 
door  sliding  so  a%  10  obstruct  the 
iew,  a  double  door,  which 
to  one  side,  was  designed,  The 
doors  contain  sash  5»  of  an  inch  thick  in 
the  upper  part,  which  drop  into  the  -pace 
between  the  sheet-iron  panels  in  the-  lowei 
part,  and  have  spring  latches  to  hold  them 
■  place  The  doors  are  hung  by  brawl 
sheaves  from  tracks  of  flat  iron,  with 
rollers  both  above  and  below  the  Hack. 
1  he  details  of  the  equipment  are  to  Ik*  the 

same  a>  that  of  the  Brooklyn  Rapid  Tran- 
sit Company's  standard  closed  car  equip 
ment.  Nearly  all  liavc  U  rn  decided  upon 
and  include  W.  T.  Van  Porn  Company'.- 
couplings,  Universal  safety  tread,  Chris 
t rn -en  air-brake  equipment,  and  Wcsiing- 
house  motor  equipment  The  contract  for 
120  of  these  cars  was  given  last  week  t« 
the  John  Stephenson  Company,  of  Eliza- 
beth, N  J ,  and  work  will  he  immediately 

commenced  in  order  that  the  cars  may  be 
put  in  operation  the  commit  summer. 

+++  

Syracuse  Rapid  Transit  Gets  Con- 
trol of  the  Oswego  Traction 


\V.  P.  Gannon,  president,  and  K.  (. 
Ccmnette,  general  manager  of  the  Syracuse 

Rapid  Transit  Railway  Company,  an- 
nounced on  Wednesday  that  they  had 
closed  a  deal  with  C.  S  Shepard  for  the 
street  railway  system  of  Oswego,  operated 
by  the  Oswego  Traction  Company  The 
dial  is  important  because  of  it.  bearing  011 
the  light  between  the  Syracuse  Rapid 
I  ransit  Company  and  the  Syracuse,  Ijkc- 
sule  St  Baldwins- illc  Railway- for  franchise 
right  between  Syracuse  and  Oswego,  both 
companies  desiring  to  build  a  road  be- 
tween the  two  cities    it  i*  reported  thai 

the  purchase  includes  all  of  the  first  mort- 
gage  bonds  of  the  Oswego  Traction  Com- 
pany, and  all  but  to  per  cent  of  the  capital 
stock  and  second  morlgag.  I«>ndv  The 
company's  capital  stock  amounts  to  $.500,- 
ooo,  the  first -mortgage  bond-,  to  $100,000 
authorized  and  $"7,000  issued,  and  the  -.<• 

ond-ntortgage  bonds  n  ttocvaooauthnrized 

and  Jic-i.ooo  issued.  The  company  oper- 
ates it'i  miles  of  railway,  including  all 
in  Oswego,  with  lines  running  out  to 
Beach  Oswego  and  Mmetta. 
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Steam  Turbine*  with  Special  Reference  to  the 
De  Laval  Type  of  Turbine* 

nv  KOMRAD  Anderson 

The  present  construction  of  the  Dc  I.aval  Turbine  is  founded  on 
the  action  principle.  The  steam  is  blown  from  stationary  nozzles 
against  vanes  or  buckets  fixed  in  the  circiimiercnce  of  a  wheel, 
and  the  stem  thus  impinging  on  the  vanes  drives  the  wheel 
round.  There  is  only  one  row  of  buckets  on  the  wheel,  the 
steam  in  passing  this  row  delivers  most  of  its  energy  and  is 
afterwards  exhausted  either  to  the  atmosphere  or  to  a  condenser 
in  the  ordinary  way.  The  principle  of  the  machine  is  very 
similar  to  the  action  turbine  for  water  as  constructed  by  Girard. 
As  is  the  case  with  all  action  turbines,  the  working  of  the  machine 
depend*  on  the  kinetic  energy  of  the  medium  which  drives  it.  and 
the  higher  the  kinetic  energy  the  more  power  is  obtained.  It 
is  therefore  important  that  the  driving  medium,  which  in  this  case 
is  steam,  should  have  a  high  kinetic  energy,  or  (which  is  the  same) 
that  every  pound. of  sleani  used  should  enter  the  turbine  wheel  at 
as  high  a  speed  as  can  be  obtained,  and  further,  that  as  much  as 
possible  of  this  speed  should  be  utilized  by  the  buckets  of  the 
turbine  wheel. 

A  high  speed  of  the  driving  steam  is  obtained  by  expanding  the 


FIG.  1. -SECTION  Of  STEAM  NOZZLE 

admission  steam  in  conical  nozzles,  specially  adapted  and  con- 
structed for  this  purpose.  The  steam  is  expanded  adiabatically 
from  its  original  pressure  down  to  the  pressure  which  prevails  in 
the  chamber  where  the  turbine  wheel  revolves.  If,  for  instance, 
the  turbine  works  with  200  lbs.  admission  pressure  and  28  ins. 
vacuum,  corresponding  to  0.0.3  lb.  absolute  pressure,  the  steam  is 
expanded  in  the  nozzles  from  200  lbs  per  square  inch  above  the 
atmosphere  down  to  o.uj  lb.  per  square  inch  absolute  pressure. 
This  expansion  gists  the  steam,  which  leaves  the  nozzle  in  a  jet, 
a  very  high  velocity  of  outflow.  Processor  Zeuner  has  made 
extensive  lej,ts  on  the  outflow  of  steam,  and  has  shown  theoreti- 
cally and  also  proved  by  numerous  experiments,  that  if  the  steam 
is  expanded  adiabatically  in  the  nozzle,  all  the  potential  energy  of 
the  steam  is  transformed  into  kinetic  energy,  and  that  the  kinetic 
energy  of  Meant  thus  expanded  is  absolutely  identical  to  the 
amount  oi  work  which  the  same  steam  would  have  done  had  it 
panded  in  the  same  proportion  in  the  cylinder  of  an 
Tabic  I.  gives  the  velocity  of  outflow  of  steam  at 
different  admission  pressures,  expanded  in  nozzles  down  to 
1  atmosphere,  25  ins  \acuum  and  28  ins.  vacuum  respectively. 

The  vr"  fire  of  outflow  »nJ  llic  w.uHicii  i»p,ici<T  of  dry  unrated  titan 
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A»  will  be  seen  from  this  table,  the  velocity  of  outflow 
ol  Mean  expanded  adiabatically  in  suitable  nozzles  to  the  proper 
ratio  is  very  high.    Steam  expanded  in  a  nozzle  from  280  lbs 

•Abstract  »l  p»pcr  read  Ost.  31.  1»>2.  before  the  Institution  of  En«ir.cer» 
•rid  Shipbuilder,  io  Scotland. 


pressure  above  the  atmosphere  down  to  28  in*,  vacuum  leaves 
the  nozzle  with  a  velocity  of  4229  ft.  per  second,  or  over  48 
miles  per  minute.  This  steam  jet  would  pass  round  the  earth  in 
eight  hours  and  thirty-seven  minutes. 

The  expansion  of  the  steam  in  the  nozzle  is  obtained  by  mak- 
ing the  passage  conical,  the  steam  traveling  from  a  smaller  sec- 
tion in  the  nozzle  to  a  larger  one. 

In  order  to  illustrate  the  properties  of  a  steam  nozzle,  we  may 
take,  for  instance,  one  for  200  lbs.  steam  pressure  and  28  ins 
vacuum. 

Supposing  that  the  admission  steam  is  dry.  1.  r .  that  it  docs  not 
contain  any  moisture,  then  at  different  sections,  Fig.  t,  the 
pressures,  etc..  will  be  as  follows: 
Section  A— 

Pressure  200  lbs  per  square  inch  above  the  atmosphere. 
Percentage  of  moisture,  a 
Specific  quantity  of  steam,  t. 

Section  H-  (the  smallest  section  of  the  nozzle). 
Pressure  110  lbs.  per  square  inch  above  the  atmosphere. 
Specific  quantity  of  steam.  0.96. 
Velocity  of  the  steam,  1500  ft  per  second. 
Specific  volume  of  the  steam.  3.5  cu.  ft.  per  lb. 

Section  C — (the  largest  section  oi  the  nozzle). 
Pressure  (28  ins.  of  vacuum)  2  ins  of  mercury  absolute 
pressure. 

Percentage  oi  moisture  in  the  steam.  24  per  cent. 

Specific  quantity  of  steam.  076. 

Velocity  of  the  steam,  4127  ft-  per  second. 

Specific  volume  of  the  steam.  2568  cu.  It.  per  lb. 
The  proportion  between  the  areas  of  the  large  and  small  section 
of  this  nozzle  should  be  as  27.2345  to  1,  or  the  proportion  between 
the  diameters  of  these  two  sections  as  5  2187  to  I.  If.  for  instance, 
the  diameter  of  the  small  section  is  6  mm.  or  very  nearly  %  of  an 
inch,  the  diameter  of  the  large  section  should  be  31.31  mm,  or 
nearly  1J-4  ins.  Through  such  a  nozzle  there  passes  479  lbs.  of 
dry  saturated  steam  of  200  lbs.  pressure  per  hour,  neither  more 
nor  less.  This  fact  of  the  norzle  passing  only  a  certain  amount  of 
steam  per  hour  is  often  used  to  ascertain  the  steam  consumption 
of  the  turbines. 

As  mentioned  previously  it  is  important  that  as  much  as  pos- 
sible of  the  kinetic  energy  of  the  steam  jet  issuing  from  the  nozzle 
should  be  taken  up  by  the  turbine  wheel,  and  thus  transformed 
into  mechanical  energy.  The  angle  between  the  nozzle  and  the 
plane  of  rotation  of  tin.  wheel  is  20  degs..  and  in  order  to  obtain 
the  maximum  efficiency,  the  peripheral  speed  of  the  turbine  wheel, 
i.  r..  the  linear  velocity  of  the  buckets,  should  be  47  per  cent  of 
the  velocity  of  the  steam.  The  absolute  velocity  of  the  steam 
having  the  buckets  is  then  74  1'er  cent  of  the  initial  velocity,  and 
the  energy  absorbed  by  the  turbine  wheel  is  88  per  cent  of  the 
kinetic  energy  of  the  steam. 

If,  (or  instance,  the  speed  of  the  steam  entering  the  buckets  of 
the  turbine  wheel  is  4000  ft.  per  second,  the  speed  oi  the  steam 
leaving  the  buckets  should  be  1360  it.  per  second,  and  the  num- 
ber of  horse  power  per  lb  of  steam — 
4000' —  1360' 

 =  o.  1 1 

2(f  X  55°  X  3000 
and  the  steam  consumption  per  theoretical  horse  power: 
X  59°  X  Jouo 

—  =  0.1  lbs. 

4000*—  lJOO* 

The  steam  nozzles  are  placed  in  very  close  proximity  to  the 
buckets  of  the  turbine  wheel,  in  fact  the  distance  is  only  2  mm. 
of  about  r- 10  of  an  inch,  and  consequently  there  is  practically  no 
km  of  velocity  between  the  steam  jet  leaving  the  nozzle  and 
entering  the  buckets  of  the  turbine  wheel. 

The  speed  of  the  turbine  wheel,  which  tor  a  velocity  of  the  steam 
jet  of  4000  ft  per  second  ought  to  he  about  1880  ft.  per  second, 
or  about  2t  miles  per  minute,  is  however  much  lower  ior  several 
practical  reasons.  At  the  present  time  the  peripheral  speed  of  the 
De  Laval  turbine  wheel  does  not  exceed  1380  ft.  per  scond. 
which  should  make  a  steam  consumption  of  Q.8  lbs.  per  theoretical 
horse-power,  The  following  table  gives  the  speed  of  some  types 
of  turbine  wheels: 

TABU  II 

Speeds  «4  Turbine  Wheel. 

n» 


Sue 
i,l  Uitl.inc 
IO>  hp 
5  hp 
15  hp 
»  hp 
Si  hp 
30j  hp 


Middle  di»meter 

of  wheel 
t/»>  mm.  1>\  in*. 
1"<  mm.  4  im 
HI  mm.  •  UM> 
KT.  mm,  s's  int. 
.W  mm.  11»i  ins. 
7«i  mm.   30  ins. 


per 
minule 
1J.0W 


iU.NI 
31  ONI 
111.400 
10,0X1 


•peed 
feet  1-er  »ei 

LM 
HI 
«J 
774 
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As  may  be  seen  from  the  foregoing  tabic,  the  peripheral  speed 
increase*  with  the  size  of  the  wheel,  and  the  larger  the  diameter 
the  higher  also  is  the  peripheral  speed.  The  300-hp  turbine 
wheel  runs  with  a  peripheral  speed  of  1.17*  ft.  per  second  in  the 
middle  of  the  buckets:  the  outside  diameter  of  this  wheel  is  Hon 
mm.  or  31' t  ins.,  and  the  circumferential  velocity  of  the  wheel 
is  1450  ft.  per  second,  or  more  than  16  miles  per  minute.  At 
this  speed  the  wheel  would  travel  round  the  equator  of  the  earth 
in  twenty-five  hours. 

On  account  of  the  pheripheral  speed  of  the  turbine  wheel  not 
being  so  high  as  it  theoretically  ought  to  be,  there  it,  particularly 
at  high  admission  pressure  and  good  vacuum,  a  slight  impact 
when  the  steam  enters  the  buckets.  This  is,  however,  allowed  for 
practical  reasons,  and  the  energy  due  to  the  loss  of  speed  by  this 
impact  is  not  entirely  lost  by  the  turbine,  as  will  be  seen  later. 

One  advantage  of  the  action  principle  of  the  turbine  is  that  the 
turbine  wheel  can  revolve  >|uite  freely  in  the  casing.  This  is  an 
essential  feature  of  the  machine,  and  moreover  it  would  not  be 
possible  to  run  at  the  speed  required  should  a  tightening  be  neces- 
sary round  the  turbine  wheel.  The  wheel  does  not  touch  any- 
where, and  a'!  the  steam  on  emerging  irom  the  nozzles  must  pass 
the  buckets  of  the  wheel,  as  the  ladial  length  of  the  buckets  it 
always  larger  than  the  diameter  oi  the  steam  jet.  There  is  con 
sequently  no  possibility  oi  any  steam  leaking  through  the  turbine, 
but  it  must  of  necessity  pass  the  buckets  and  deliver  its  energy  to 
the  turbine  wheel 

The  high  peripheral  speed  which,  as  previously  seen,  is  neces- 
sary in  order  to  obtain  a  good  efficiency,  has  been  obtained  by 
allowing  the  turbine  wheel  to  run  at  a  scry  high  velocity  A  refer- 
ence to  Table  II  will  also  show  that  the  number  of  revolutions  is 
much  higher  than  the  speeds  formerly  used  in  practical  engineer- 
ing 

The  turbine  wheel  must  be  strong  enough  to  stand  the  speed  at 
which  it  is  required  to  work,  and  the  design  and  construction  of 
this  wheel  are,  therefore,  of  considerable  ini|K)rtance.  The  stresses 
in  the  material  of  the  wheel  must,  throughout  the  whole  section  of 
the  wheel,  be  kept  within  the  limits  permitted  for  the  material. 

The  wheel  is  made  as  a  solid  disc,  on  the  circumference  of  which 
the  buckets  are  dovetailed  in.  each  bucket  being  made  and  fixed 
separately  to  the  wheel.  The  buckets  consequently  load  the  cir- 
cumference of  the  wheel  with  a  radial  force  when  tht  wheel  is  re- 
solving. The  amount  of  this  force  may  be  understood  when  it  is 
mentioned  that  the  centrifugal  ton  e  on  the  bucket  of  a  joo-hp 
turbine  wheel,  which  bucket  weighs  .-50  grams,  is  IS  cwts,  when 
the  wheel  is  running  at  its  standard  speed. 

The  stresses  in  the  wheel  arc  tangential  and  radial,  and  if  we 
call  the  radial  stress  P  and  the  tangential  stresses  S.  it  is  evident 
that  both  P  and  S  vary  with  the  radius  H  Further,  these  stresses 
depend  on  the  atrial  IhiCkneM  of  the  wheel  in  each  place,  and  they 
also  affect  one  another. 

Fig.  »  shows  the  stresses  in  a  wheel  for  a  50-hp  steam  turbine. 


PKB,  a.— STRESSES  IN  MATERIAL  OF  TURBINE  WHEEL 

As  may  be  seen  by  this  diagram  the  wheel  is  so  constructed 
that  both  P  and  S  have  their  largest  value  at  the  circumference 
of  the  wheel,  just  where  the  buckets  are  fixed  Consequently 
the  wheel  is  not  made  of  uniform  strength,  but  is  strongest  at  the 
heaviest  part,  that  is.  in  the  center. 

It  will  be  seen  from  Fig  a  that  the  tangential  stresses  S  in  the 
boss  of  the  wheel  increase  as  they  approach  the  hole  in  the  center 
of  the  wheel.  These  stresses  would  be  still  greater  on  the  larger 
sizes  of  wheels,  and  in  order  to  avoid  these  greater  stresses  the 
larger  wheels  are  made  without  any  hole  through  the  center,  but 
the  shaft  is  made  in  two  pieces  fixed  to  the  wheel  by  flanges  and 
screws. 

The  part  of  the  turbine  which  makes  it  possible  to  run  the 
turbine  wheel  at  its  enormous  speed,  is  the  '  flexible  shaft."  The 
shaft  on  which  the  turbine  wheel  is  mounted  has  bearings  on  each 


side  of  the  wheel  at  a  good  distance  from  it,  and  the  shaft  is  con- 
sequently flexible  and  can  allow  the  wheel  to  swing  a  little  in  it* 
plane  of  rotation.  No  matter  with  what  nicety  the  turbine  wheel 
may  be  turned  and  balanced,  it  is  practically  impossible  to  bring 
the  center  oi  grant)  oi  the  wheel  exactly  into  the  geometrical 
center  round  which  the  wheel  resolves.  The  fault  causes  vibra- 
tions, which,  11  a  firm  sliait  were  used,  would  increase  with  the 
speed  to  such  an  extent  that  the  bearings  would  instantly  be 
ruined.  With  the  employment  oi  a  tlexible  shaft  there  arc  also 
vibrations,  increasing  with  the  number  oi  revolutions  oi  the  wheel. 
At  a  certain  speed,  however,  the  phenomenon  arise*  that  the 
vibrations  suddenly  disappear,  and  the  shaft  runs  smoothly  in  its 
bearings. 

The  speed  of  the  wheel  at  which  this  phenomenon  arises  U 
called  the  critical  speed  oi  the  wheel,'  and  the  phenomenon  itscli 
is  termed  the  settling  oi  the  wheel."  The  explanation  is  that  the 
wheel  at  the  critical  speed  takes  a  new  center  of  rotation,  very 
near  the  center  ol  gravity,  the  shaft  springing  out  and  allowing 
this  to  happen.  The  reason  for  this  phenomenon  cannot  be 
scientifically  explained,  but  assuming,  as  is  very  probable,  that 
the  settling  oi  the  wheel  occurs  when  the  number  of  revolutions 
is  equal  to  the  number  oi  vibrations  w  hich  the  shaft  makes  with 
the  wheel  mounted  upon  it,  the  critical  speed  can  be  calculated, 
and  it  is  found  to  be: 


Where  P   -  the  force  required  to  bend  the  shaft  a  certain  1 
O.  =  the  weight  01  the  turbine  wheel, 
C  ss  constant. 

This  formula  seems  to  correspond  very  closely  with  the  results 
obtained  at  actual  tests. 

The  flexible  shait  and  the  turbine  wheel  are  so  proportioned 
that  the  Milling  of  the  wheel  takes  place  very  quickly,  and  the 
critical  speed  is  from  one-tilth  to  one-eighth  of  the  standard  num- 
ber 01  resolutions  of  the  wheel.  Oi  course  the  turbine  wheels 
are  wry  finely  balanced  and  the  settling  ot  the  wheel  is.  therefore, 
scarcely  perceptible.  It  is  the  tlexible  shait  that  serves  to 
transmit  the  power  of  the  turbine. 

The  diameter  oi  the  shait  is,  on  account  of  the  high  speed,  very 
small,  and  it  is  therefore  easy  to  make  it  flexible.  The  shait  of 
the  jrx>hp  turbine  wheel  has  a  diameter  oi  34  mm,  or  I  516  in*-, 
and  that  of  the  150  hp  wheel  i$  mm,  or  I  in.;  no  larger  diameter 


The  normal  speed  of  the  turbine  wheel  is  too  high  for  direct 
driving  of  ordinary  machinery,  and  it  is,  therefore,  reduced  by 
means  ot  gearing.  T  his  gearing  is  made  on  the  double  helical 
system,  ami  machined  with  the  greatest  care  and  accuracy,  as 
is  necessary  on  account  oi  the  high  speed  The  speed  of  the  gear- 
ing, that  is  the  linear  velocity  of  the  teeth,  is  about  1000  ft. 
per  second.  The  pinion  is  made  oi  hard  steel  (in  one  piece  with 
the  shaft!  and  the  teeth  of  the  gearing  wheels  arc  cut  in  a  some- 
what softer  steel  than  the  pinion. 

All  the  revolving  parts  oi  the  turbine  arc  most  carefully  bal- 
anced, and  the  parts  mounted  on  the  shafts  arc  centered  by 
tapers.  The  bearings  ot  the  slow  speed  shafts  arc  lubricated 
by  rings,  as  is  usual  111  this  class  of  machinery.  The  journals  oi 
the  flexible  shaft  are  oiled  by  sight  feed  lubricators.  The  bear- 
ing*, which  are  all  made  as  interchangeable  bushes,  arc  lined  with 
white  metal  and  there  is  practically  no  wear  on  them  if  the 
machine  is  well  lined  up  and  properly  mounted  Irom  the  be- 
ginning. 

The  turbine*  are  generally  titled  with  more  than  one  steam 
nozzle  and  these  are  arranged  at  interval*  in  a  ring  in  close 
proximity  to  the  turbine  wheel,  receiving  the  steam  from  a  steam 
chest  in  the  turbine  case.  Kach  nozzle  is  usually  provided  with  a 
shutting-off  valve  so  that  any  nozzle  can  be  closed  or  opened  at 
any  time.  This  arrangement  is  of  considerable  advantage,  a* 
when  the  turbine  is  working  at  reduced  load,  some  of  the  nozzles 
may  be  closed  and  a  high  efliciency  of  the  machine  maintained, 
even  although  it  is  not  working  at  full  load-  This  will  be  more 
plainly  understood  from  the  tests  of  steam  consumption  which 
will  be  noticed  subsequently. 

Before  the  admission  steam  can  enter  the  steam  chest  and  pass 
from  thence  to  the  nozzles,  it  is  regulated  by  the  governor  valve, 
which,  in  its  turn,  is  controlled  by  the  centrifugal  governor  of  the 
machine.  The  governor  valve  is  a  balanced  double-seated  valve, 
connected  with  a  link  motion  to  the  centriiugal  governor. 

The  sjieed  of  the  turbine  is  regulated  by  a  very  sensitive  cen 
trifugal  governor,  mounted  horizontally  on  the  end  of  the  gear 
wheel  shait.  The  moving  parts  of  the  governor  work  practically 
without  friction,  and  it  i»,  therefore,  very  quick  and  powerful 
This  governor  is  very  simple  although  the  construction  may  seem 
peculiar,  and  its  dimensions  are  very  small  on  account  of  the 
comparatively  high  speed  at  which  it  works.    The  variation  of 
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speed  between  full  load  and  no  load  is  nearly  one  per  cent,  the 
variation  is  from  2  or  3  P«  r  cent  generally. 

Trie  standard  sixes  o(  steam  turbines  can  work  with  any  steam 
pressure  between  50  and  200  lbs.  per  square  inch,  and  either  with 
or  without  vacuum.  The  only  parts  of  the  machine  which  have  to 
he  arranged  to  suit  the  admission  pressure  and  the  pressure  in  the 
exhaust  arc  the  steam  nozzles,  which  have  to  be  shaped  according 
to  the  amount  of  expansion  of  the  steam.  The  nozzles  are  made 
interchangeable — all  other  parts  do  not  alter  with  the  pressure— 
and  the  machine  can  consequently  work  with  any  pressure  be- 
tween the  above  limits  if  only  the  turbine  case  is  provided  with 
suitable  nozzles.  The  turbine  can  also  be  arranged  with  nozzle* 
for  running  both  condensing  and  non-condensing.  This  is  often 
very  handy  and  convenient,  particularly  if  the  turbine  drives 
il*  own  condensing  machinery,  direct  or  electrically. 
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The  general  opinion  among  engineers  has  been  that  steam 
turbines  must  necessarily  use  a  considerable  amount  of  steam,  as 
the  mass  of  the  steam  jet  was  considered  loo  small  to  give  a  good 
impulse  In  unli  t  lo  repudiate  this  opinion,  attention  is  drawn  to 
Table  I.  It  is  proved  that  the  expansion  of  steam  in  nozzles 
gives  the  same  amount  of  energy,  ihp,  per  lb.  of  steam,  as 
expansion  in  the  cylinder  of  an  engine,  the  problem  being  to 
transmit  as  much  energy  as  possible  to  the  principal  moving  part 
of  the  turbine.  There  is,  as  previously  mentioned,  no  leakage  of 
steam  and  no  appreciable  loss  by  friction  in  the  buckets  of  the 
turbine  wheel,  the  only  loss,  and  one  which  it  is  impossible  to 
avoid,  is  the  kinetic  energy  oi  the  steam  leaving  the  wheel  This 
loss  may,  perhaps,  correspond  to  the  imperfect  expansion  in  the 
cylinder  of  an  engine,  but  there  is  in  the  turbine  no  loss  of  steam 
from  cylinder  condensation,  as  the  expansion  lakes  place  continu- 
ously and  the  cooling  surfaces  arc  small. 

With  respect  lo  the  resistances  in  the  machine,  these  may  be 
divided  between  pure  friction  losses  in  the  bearings  and  gearing, 
and  the  resistance  of  the  turbine  wheel  The  friction  losses  are 
very  small  indeed,  and  the  resistance  of  the  turbine  wheel  depend* 
on  the  pressure  of  the  medium  in  which  the  wheel  revolver,  anrl 
also  on  the  medium  itself,  If  this  medium  is  very  thin,  the 
resistance  is  considerably  decreased,  and  it  is,  therefore,  of  im- 
porlancc  that  the  turbines  should  wotk  condensing  and  with  a 
good  vacuum  At  ins  vacuum  the  total  resistances  in  the 
machine  are  about  7:  j  per  cent  for  the  larger  sizes  of  turbines 

It  is  evident  that  superheating  is  advantageous  to  the  turbine, 
as  it  gives  the  steam  jet  a  higher  velocity  and  thus  increases 
the  kinetic  energy  of  the  steam,  and  it  also  diminishes  the  re- 
sistance of  the  turbine  wheel. 

The  use  of  superheated  steam  in  connection  with  turbines  has 
become  more  general  in  recent  years  Practically,  any  degree  of 
superheating  can  be  used,  as  the  highly  healed  steam  does  not 
come  into  contact  with  the  mining  parts  oi  the  machinery;  by  the 
time  the  steam  reaches  the  chamber  in  which  the  turbine  wheel 
revolves,  it  has  already  the  pressure  and  temperature  of  the  ex 
haust  steam.  In  order  to  give  some  idea  as  lo  the  steam  con- 
sumption of  the  turbine  when  driven  with  highly  superheated 
steam.  I  give  in  Table  IV  some  results  obtained  with  the  .10-hp 
steam  turbine  at  the  I'oly technical  College.  Dresden. 

From  the  results  of  these  trials,  it  is  obvious  that  not  only  the 
strain  consumption  but  also  the  heat  consumption  I  in  heat  units 
per  horse  [tower  per  hour),  sinks  with  increased  superheating. 
Willi  constant  peripheral  speed  of  the  turbine  wheel  and  inrrea* 
ing  siiik'I  heating.  I  lie  impact  is  increased  on  account  of  the  higher 
velocity  of  the  steam,  but  this  Ins*  is  instantly  transformed  into 
heat,  which  raises  the  temiterature  of  the  exhaust  steam,  anil  tlin< 
ditninisbes  the  resistance  of  the  turbine  wheel. 

The  figures  of  the  trial  in  Table  IV  are  taken  from  the  report 
in  the  German  Engineering  Society's  paper  of  Nov.  ,w,  1901. 
The  turbine  was  run  non-condensing  only  Had  the  machine 
been  worked  condensing  with,  say  j8  ins  vacuum,  the  figures 
obtained  would  have  been  about  50  per  cent  less. 
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Plans  for  the  Blaekwells  Island  bridge  will  be  proposed  by 
Bridge  Commissioner  I.indenthal  along  the  lines  indicated  in  the 
report  of  the  commission  of  experts  composed  of  Professors  Burr 
and  Riekctts  and  Henry  W.  Hodge,  and  it  is  expected  that  all 
the  details  will  be  finally  determined  by  July  1,  hjo».  which  is 
the  earliest  date  upon  which  bonds  foe  this  improvement  can  be 
issued.  The  commission  proposes  that  a  bridge  91  it.  wide  be 
designed  to  take  the  place  oi  the  original  plan  and  of  the  plans 
suggested  by  Commissioner  I.indenthal.  This  is  29  ft.  narrower 
than  the  original  plan,  and  11  ft.  wider  than  the  bridge  commis- 
sioner's plan.  The  general  arrangements  oi  the  new  bridge  will 
resemble  in  the  main  those  of  the  commissioner,  but  they  will 
be  like  those  ol  the  original  plan,  in  giving  lo  all  the  trolley  track- 
lanes  of  their  own.  instead  of  laying  one  pair  of  uacks  <»n  tin 
main  roadway.  The  icaturc  of  a  wide  free  roadway,  undivided  by 
columns,  suggested  by  the  bridge  commissioner,  is,  however,  re- 
tained. The  bridge  is  to  Ik-  widened  from  80  it.  to  yi  it.  in  order 
lo  permil  the  good  features  oi  both  plans  lo  be  secured  a*  to  the 
.irrangcmcnt  of  trolley  tracks  and  roadway. 

The  entire  subject  of  design  and  construction  of  the  Blackwell  s 
Islam!  bridge,  together  with  all  the  suggestions  that  liad  been  re- 
ceived by  the  city  administration,  had  been  referred  to  the 
commission  by  Mayor  Low  for  examination,  and  the  report  sub- 
mitted last  week  is  the  result  of  this  investigation.  In  answer  to 
the  query  oi  bow  the  capacity  of  the  bridge  proposed  by  Mr,  I.in- 
denthal compares  with  the  capacity  of  the  bridge  as  originally 
planned,  whether  it  is  larger  or  smaller,  or  substantially  the  same, 
the  commission  report*  that  the  total  aggregate  capacity  oi  the 
original  plan  is  greater  than  that  oi  the  proposed  one.  It  is  ex- 
plained that  the  two  remaining  trolley  track*  in  the  original  de- 
sign are  entirely  scparatnl  from  the  roadway  traffic,  hence  the  ca- 
pacity of  the  trolley  service  in  the  original  design  is  greater,  as  no 
lines  can  be  delayed  or  detained  by  the  wagon  traffic, 

In  comparing  the  efficiency  of  ihc  design*  the  commission  con- 
sidered the  billowing  characteristics:  Superiority  in  handling 
traffic;  the  facility  with  which  passengers  may  lake  other  mean*  of 
transportation  in  cases  of  accident:  the  possibility  of  accident 
due  lo  any  arrangement  oi  the  passageway*  for  different  kinds  oi 
traffic;  the  attractiveness  of  the  various  lines  of  traffic  for  the 
purposes  for  which  they  arc  intended;  the  general  arrangement 
of  the  members  of  the  bridge  trusses  and  floor  system  to  insure 
the  greatest  rigidity  and  durability 

In  concluding,  the  commission  lecommends  that  "two  side- 
walks, each  not  less  than  11  ft.  in  clear  width,  be  placed  on  the 
upper  deck  inside  of  the  trusses  and  adjacent  to  them;  that  the 
two  lines  of  elevated  railway  Ik-  placed  on  the  upper  deck,  one  on 
each  side  oi  the  center  line  and  as  close  as  possible  to  the  side- 
walk; thai  the  lower  deck  be  arranged  with  two  trolley  lines  in 
overhanging  bracket*,  one  outside  of  each  truss,  and  with  two 
additional  trolley  lines  inside  of  the  tru*sc*.  one  line  being  adja- 
cent lo  each  truss,  and  that  a  roadway  be  placed  in  the  middle  of 
the  lower  deck,  with  complete  separation  between  it  and  the  trol- 
ley lines  on  either  side.'* 

It  is  further  the  judgment  of  the  commission  that  the  capacit) 
:i!Tordcd  by  this  plan  i*  not  beyond  reasonable  provision  for  the 
future  requirements  oi  the  locality  served  by  the  bridge. 
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In  the  STHKtT  Railway  Juiknm.  fur  Nov.  29.  three  paper*  on 
the  subject  of  discipline  (or  railroad  employees,  read  at  llie  Nov. 
Jl  meeting  of  the  New  York  Railroad  Club  by  Messrs.  Whcatl), 
Slingcrland  and  Krtcham.  were  published.  A  fourth  paper  on  the 
MM  subject  read  at  the  -atne  meeting  oi  the  club  by  T.  K.  Mit- 
ten, general  manager  oi  the  International  Traction  Company,  oi 
Buffalo,  was  published  in  the  issue  411  |)ec  t»  Remarks  were 
also  made  on  the  subject  by  I'rof.  Mibbard,  01  Cornell  Uni- 
versity; C  W  Bradley,  oi  the  New  York  Central  Car  Service 
Association,  and  George  \V.  West,  superintendent  ot  motive 
■OWCr  oi  the  New  York,  Ontario  St  Western  Railroad  Company 
Abstracts  ot  these  remark-  follows: 

KKMVKKS  l:Y  PKWF,  IIIHHAKU 

These  remarks  have  special  reference  to  llie  details  in  the  train- 
ing ol  subordinate  otluers  in  shops. 

Always  have  someone  in  mind  who  would  fill  each  man's  place 
i(  necesviry.  Gang  leaders,  and  especially  foremen,  should  be 
selected  with  the  utmost  care  Outsiders  (new  blood  and  mcth- 
ikIsI  are  occasionally  preferable  to  promotions:  but  as  a  rule  tbev 
should  not  be  brought  in  unless  absolutely  necessary.  Watch  .ml 
ior  and  promote  good  men.  Keep  your  eye  on  the  man  who 
does  iar  more  and  better  than  he  is  paid  for  or  is  expected  to 
do.  The  natural  leader  may  show  his  qualities  in  his  develop- 
ment, in  his  desire  to  do  hi-  work  in  newer  bitter  way*,  keeping 
ahead  of  the  others  ami  showing  them  the  way  A  good  lore- 
inari  must  not  only  be  able  to  systematise  work,  laving  it  out  and 
so  keeping  his  men  busy,  but  also  be  able  to  "manage"  men.  Find 
ironi  subordinate  officers  whom  they  con-idef  their  best  men.  and 
watch  them  Hut  favoritism,  jealousy,  or  personal  dislike  may 
bias  subordinate  otluers  li  it  be  decided,  finally,  to  promote  a 
man  contrary  to  his  foreman'*  judgment,  put  lutn  in  a  different 
department  until  he  has  proved  bis  worth  Always  stand  by  those 
selections  which  have  been  justified  by  observation  and  experi- 
ence Uphold  authority  of  all  your  subordinate  officers  when  in 
the  right.  Train  them  not  to  make  important  decisions  which  will 
become  precedents,  without  first  consorting  you.  Never,  under 
any  circumstances,  reprove  them  in  presence  of  their  men;  there 
may  be  some  criticism  or  re<|ii«t  for  explanation  regarding  work 
on  the  spot,  though  not  to  be  heard  by  the  men;  but  reserve  all 
severe  criticism  (or  the  private  office  Never  disparage  one  fore- 
man when  talking  to  another, 

Have  outlined  a  proper  channel  lor  complaints;  complaints 
against  a  gang  leader  to  be  made  to  a  foreman  as  a  rule,  not  to 
the  master  mechanic  but  let  it  be  thoroughly  understood  that 
there  is  always  the  right  oi  appeal  to  a  higher  officer,  lie  witling 
to  revise  a  subordinate  officer's  over/ealous,  hasty  or  wrong  de- 
cision, but  with  great  tact  and  caution  A  good  plan,  at  least  in 
'mall  disputes  where  a  workman  feels  himself  unjustly  treated.  i« 
to  get  the  foreman  and  man  together  and  then  with  careful  study 
of  the  question  you  can  show  ,,nc  or  both  where  they  have  been 
too  ha<ty;  there  should  result  voluntary  acknowledgment  of  the 
mistake.  If  men's  complaints  are  upheld  by  the  master  mechanic, 
foremen  should  understand  that  they  should  have  removed  the 
causes  before  the  men  reached  the  complaint  stage  A  subordinate 
officer  will  be  more  likely  to  refrain  from  unjust  acts  il  he  knows 
that  the  man  will  get  a  fair  hearing  on  appeal  to  the  master  me 
ehanic  Subordinate  officers  should  be  given  to  Understand  dis 
t  wet  ly  that  no  man  shall  be  persecuted  for  having  appealed 

Keep  in  close  touch  with  all  subordinate  officers.  Tbev  should 
all  understand  your  de-tres  thoroughly  and  be  absolutely  loyal  in 
carrying  out  the  spirit  of  your  laws  Assemble  regularly  the  fore- 
men of  all  departments,  with  the  storekeeper  and  genera!  foreman, 
into  the  office  of  the  master  mechanic,  with  a  stenographer.  Oc- 
casionally take  probable  future  foremen  into  the  meetings,  which 
not  only  gives  them  some  training,  but  results  in  the  leading 
workmen  having  more  insight  into  the  problems  of  official  man- 
agement After  the  general  and  detailed  statements  of  conditions 
of  work,  stock,  delays,  etc  ,  have  been  discussed,  take  up  the  sub- 
lect  of  complaints,  dissatisfaction  and  discipline  of  the  men  In 
order  to  save  time,  it  is  well  to  have  your  secretary  notify  each 
one  as  to  the  disciplinary  topics  10  b*  considered  so  that  all  may 
come  prepared  Avoid  any  personal  naming  of  a  weak  disciplin- 
arian in  meeting    Talk  to  such  an  officer  alone 

Hold  subordinate  officers  res|Kinsib1e  (or  what  thrir  men  do 
Mold  foremen  responsible  for  what  their  own  subordinate  officers 
do.  Under  most  circumstances,  if  an  officer  is  held  responsible  for 
"results"  of  his  subordinates  he  should  be  given  subordinate* 
satisfactory  to  himself  Under  officer-  should  be  encouraged  to 
ask  advice  from  superior  officers  without  such  asking  giving  the 
impression  that  they  lack  decision  or  have  a  desire  to  shirk  re 
sponsibility  for  their  later  action    It  will  need  some  tact  for  the 


superior  officer  to  prevent  his  advice  from  being  considered 

mandatory. 

Foremen  never  should  he  late;  the  master  mechanic  should  be 

on  haml  early,  occasionally,  at  the  spot  where  a  foreman  should 
be.  Officers  should  transact  shop  business  with  the  proper  subor- 
dinate officers,  not  with  the  men  under  them  All  officers  must 
sustain  cordial  shop  relations  with  each  other.  It  is  the  duty  of  a 
superior  to  correct  the  first  sign  of  discord  among  inferior  officers. 
Unfading  courtesy  at  all  times  by  olficers  towards  men  is  de- 
manded, this  does  not  prevent  severe  language  when  possibly 
needed  A  foreman  should  analyze  the  discipline  failures  and  suc- 
cesses of  himself  and  other  officers.  Avoid  that  undue  "familiar- 
ity" with  the  men  outside  which  "  breeds  contempt"  and  lessens 
their  respect,  though  having  sufficiently  rugged  personality  to 
permit  judicious  mingling  with  them  without  harm,  getting  their 
good  will  and  keeping  on  good  terms  with  them  and  being  your- 
self approachable  It  is  easy  to  invite  or  repel  familiarity  by  one's 
manner     In  the  shop  avoid  any  familiarity  with  any  "pets." 

Get  out  of  an  officer's  head  the  idea  that  be  is  any  better  than 
his  nu-n.  Possibly  only  the  accident  of  opportunity  has  placed 
him  above  them  in  control;  a  number  of  them  might  do  better 
than  he  if  in  his  position.  All  officers  should  be  neat  and  clean 
in  person  Often  it  is  necessary  for  them  to  get  dirty,  but  they 
should  not  stay  flirty.  A  small  monthly  prize,  and,  ol  course, 
verbal  commendation,  will  stimulate  foremen  to  try  to  have  the 
1  leanest  dc|iartmcnt  without  increased  labor  cost 

New  foremen  should  not  be  too  quick  to  institute  needed 
changes  by  wholesale  and  prompt  overturning  of  customs.  First 
let  him  get  quietly  and  thoroughly  acquainted  with  all  sides  of  the 
situation  and  the  men  li  the  methods  of  work  need  to  be  speeded 
up  all  around,  let  him  do  it  gradually,  possibly  with  only  one 
workman  at  a  time,  thus  avoiding  united  Opposition.  Keep  close 
watch  of  the  shop,  inspect  daily  and  oftener.  Know  in  a  general 
way  about  how  much  work  each  man,  gang  and  department  ought 
to  do,  with  close  enough  knowledge  to  be  able  to  keep  the  fore- 
nun  up  to  limits,  the  details  must,  of  course,  lie  with  them. 

An  officer  should  have  the  ability  to  unload  work  and  responsi- 
bility upon  his  subordinates  instead  of  trying  himself  to  do  things 
111  detail  and  routine  work,  training  his  subordinates  lo  be  increas- 
ingly efficient,  and  thus  to  set  free  more  ol  his  time  for  attention 
to  further  and  new  matters  pressing  for  solution.  Proper  ar- 
rangement of  work  to  each  subordinate  will  enable  that  subor- 
dinate to  get  hi-  work  thoroughly  in  hand  and  to  present  such  re- 
ports to  his  superior  as  to  enable  the  latter  to  understand  diffi- 
culties at  once  and  solve  them  without  waste  of  time.  An  officer 
is  judged  by  the  assistants  he  gathers  around  him.  Later  on. 
these  "'understudies"  will  he  ready  to  take  up  hi'  work  if  he  is 
laid  aside. 

Have  a  manly  nnpatroiii/ing.  uupatcrnal,  yet  sympathetic  appli- 
cation of  the  Golden  Rule.  "Do  unto  others  as  you  would  have 
them  do  unto  yon." 

KI.MAKkS  01   MR,  ItKAIII.r.Y 

I  must  take  exception  to  Mr.  Ketcham's  idea  that  a  man  once 
discharged  should  never  be  re-employed.  I  am  not  a  believer  in 
the  theory  that  "the  King  can  do  no  wrong,"  nor  in  the  divine 
right  oi  the  railroad  official  to  brand  a  man  for  life  for  an  error 
he  may  have  committed,  or  a  mistake  he  may  have  or  may  not 
have  made.  All  of  the  papers  icferred  to  tell  us  what  discipline 
is.  what  to  do  and  what  should  lie  done  They  do  not.  however, 
tell  us  how  to  do  it  ["hey  havi  stuck  to  the)  text  literally-  ftti 
cient  Discipline  " 

I  will  try.  with  your  permission,  to  enlarge  the  scope  of  the  in- 
quiry and  deal  with  the  broad  question  of  railroad  discipline 
for  bow  to  do  it.    First,  however,  let  us  consider  the  discipline 
m  the  regular  army 

The  regulations  for  the  army  of  the  United  Stales.  Article  I,  is 
headed  "Military  Discipline."  and  reads: 

1.  "All  pcrs.tu*  in  the  military  service  me  rr<|U,reil  1.1  nlie*  strictly  ami  lt> 
execute  t.r.iiir.tty  all  tiff  till  .-.lets  uf  llieir  »u|H-iior-" 

'  Miliury  authority  u.li  hr  escrci-eil  volh  himnes..  km.li.i-..  ami  ju.ticr. 
Puiiisliu*,-nt-  must  e,.ni..rtn  1,1  law  ami  lollnw  nlfrnse-  as  j  ruroplly  as  cireune 

aaase1  sou  isrtnni." 

X  "Sunrnor*  are  forholilrn  in  injure  those  unite'  their  authority  l*y 
tvfautiieal  <<■  eal*fscmijs  c.mliiet  or  ahu.iwi  laniiuaiie  " 

1       i    no.  ■  , .  1 1    v  ......  1-  -n     i^ionhl*  t.    I  ■  ■ .  1 . '  I  ■  KfS|.eel  t.» 

•  uj.etiot.  will  not  Isr  coiil.ne.l  tu  .  Jie-liervie  i>n  iliiljr.  hut  will  extend  on  all 

oeca»ion»." 

|X..i>:  l  ..iitlr.T  is  eslen.lc.l  lar  lhal  an  .-fluei.  no  mallei  h..w  high  hie 
tank,  returns  the  salute  nf  Ac  mmale  I 

Article  XXV  of  the  regulations  for  the  army  ol  the  United 
States  is  headed.  Medals  of  Honor  and  Certificates  of  Merit." 
and  reads: 

177.    "Meilal       HaSWI  Mritt  Ik-  ..af.lcl  lo  ..mcer.  ami  enlisle.1  men  who  die 
nniitii-h  themselves  in  action  *' 
IT*.    "When  an  eilM-les-l  man  of  the  army  slull  ilistmrui-*  himself  in  the 
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«rrviet,  the  Preidcnt  may  grant  him  *  certificate  of  merit  on  the  recom- 
mendation of  (he  commanding  ofhccl  of  tile  regiment,  or  chief  of  eorpa  to 
which  the  man  be]i>ng>." 

{ML  "Extra  pay  from  the  date  of  the  dbtmguUlwd  service  is  allowed  each 
entitled  nun  to  whom  a  certificate  of  merit  is  granted." 

How  is  it  in  the  railroad  service?  Is  there  tliat  comradeship  and 
Courtesy  between  the  railroad  officials,  and  their  subordinates,  as 
a  rule,  that  there  is  in  the  army?  Courtesy  begets  courtesy.  Dis- 
cipline grows  with  what  it  is  fed  tin  Fair  dealing  begets  good, 
loyal  service,  and  the  test  of  ctTicicncy  is  result*. 

General  Sherman  in  hi*  memoirs  says:  "No  man  can  properly 
command  an  army  from  the  rear.  He  must  be  at  its  front,  and 
when  a  detachment  is  made,  the  commander  thereof  should  be 
informed  of  the  object  to  lie  accomplished  and  left  as  irec  as  pos- 
sible to  execute  it  in  his  own  way;  when  an  army  is  divided  up  into 
several  parts,  the  superior  should  always  attend  that  one  which  he 
regards  as  most  important.  Some  men  think  that  modern  armies 
may  be  so  regulated  that  a  general  can  sit  in  an  office  and  play 
on  hi>  several  columns  as  on  the  keys  of  a  piano.  This  is  a  feart'ul 
mistake  The  directing  mind  must  be  at  the  very  head  of  the 
army,  must  be  seen  there,  and  the  effect  of  his  mind  and  personal 
energy  must  be  felt  by  every  officer  and  man  present  with  it  to 
secure  the  best  results." 

The  railroad  officer  who  sits  in  his  office  and  plays  on  his  men 
as  on  the  "Harp  of  a  Thousand  Sitings,"  with  long,  windy,  type- 
written, nagging  letters  and  telegrams  to  his  subordinates,  doe* 
not  encourage  good  service  or  produce  the  best  results.  He  may 
htve  efficient  discipline,  but  he  will  not  secure  the  loyal,  earnest 
support  of  his  men.  At  the  present  time,  when  every  yard  cast  of 
the  Rocky  Mountains  is  congested,  how  many  of  you—you  operat- 
ing officers— have  spent  a  whole  day  or  two  whole  nights  on  the 
ground  to  know,  actually  know,  for  yourselves  just  the  condition, 
and  by  your  presence  in  the  field  assisted  in  raising  the  block- 
ades? Don't  some  of  you  play  golf  days  and  work  the  telephone 
nights?  Would  not  a  little  of  the  discipline  you  are  giving  your 
men.  applied  to  yourselves,  help  the  situation? 

To  my  mind  an  officer  who  is  always  on  deck,  who  is  fair  and 
square  in  dealing  with  his  subordinates,  one  who  strikes  from  the 
shoulder,  never  '"below  the  belt."  one  who  makes  good  every 
promise  to  his  men.  whose  word  is  as  good  as  his  bond,  gets  the 
best  results.  He  never  has  any  trouble  in  getting  his  orders,  rules, 
instructions  and  wishes  carried  out;  but  the  officer,  no  matter 
what  his  position,  who  is  not  a  manly  man  and  who  docs  not  treat 
his  men  like  men,  will  not  get  good  service,  discipline  as  much  as 
he  may.  by  fine,  suspension  or  discharge.  They  will  hate  him. 
They  can't  help  it,  and  will  "best  him"  when  they  can.  The  aver- 
age railroad  man  knows  about  as  much  about  the  service  as  the 
average  railroad  officer  does. 

I  must  again  quote  old  Sherman.  He  says:  "I  have  many  a 
time  crept  forward  to  the  skirmish  line  to  avail  myself  of  the 
cover  of  the  pickets'  'Little  Fort'  to  observe  more  closely  some 
expected  result,  and  always  talked  familiarly  with  the  men  and 
was  astonished  to  sec  how  well  they  comprehended  the  general 
object  and  how  accurately  they  were  informed  oi  the  state  of  facts 
existing  miles  away  from  their  particular  corps.  Soldiers  arc  very- 
quick  to  catch  the  general  drift  and  purpose  of  a  campaign,  and 
arc  always  sensible  when  they  are  well  commanded  or  well  cared 
for." 

Is  not  this  condition  General  Sherman  speaks  of  in  the  army 
absolutely  true  in  the  railroad  service?  Do  we  in  the  railroad 
service  get  that  recognition  for  a  meritorious  act.  or  acts,  as  is 
the  case  in  the  army?  If  we  do.  it  is  so  infrequent  that  we  seldom 
hear  of  it.  On  the  contrary,  let  anything  go  wrong,  any  failure 
to  live  up  to  or  to  carry  out  some  of  the  many  rules  that  cannot, 
never  have  been  nor  ever  will  be  carried  out.  made  to  shield  the 
inefficiency  and  incapacity  of  the  officer,  and  it  is  instantly  heralded 
from  one  end  of  the  road  to  the  other.  The  man  is  discharged, 
discipline  enforced.  The  officer's  conscience  is  clear.  He  has 
done  what  the  rules  prescribe.   He  has  done  his  duty  as  he  sees  it. 

Take  an  instance  like  this:  A  freight  conductor  gets  a  tele- 
gram which  reads  something  like  this: 

"To  Jolin  Doe: 
Report  at  mv  office  at  ten  o'clock  sharp  to-morrow  morning. 

(  Signed)  St.PT." 

This  message  is  received,  say  at  6.00  p.  m.  "J.  D."  takes  a  night 
train,  sits  up  all  night,  rides  ion  or  150  miles  and  calls  on  Mr. 
Sttpcrintedent  at  ten  o'clock  sharp.   This  is  what  occurs: 

Sri'i.tn vtf.nuest:  "You  were  conductor  of  the  way-freight 
yesterday?" 

John  Dok:  "Yes." 

Srrr.nixTEMiv.NT:  "You  know  I  issued  an  order  that  the  doors 
of  freight  cars  should  he  closed  and  kept  closed?" 
John  Doe:  "Yes,  sir." 

Svir.KiNTENnrNT:   "Well,  sir,  I  noticed  a  box  car  in  your  train 


yesteiday  with  a  door  open  at    station.    Don't  let  this 

occur  again.  Go  back  and  take  your  train,  sir,  but  this  must  never 
occur  again.    Never!    Do  you  understand?    Not  another  word, 

sir." 

John  bows  himself  out,  indulges  in  more  or  less  silent  pro- 
iauity,  goes  back  home,  takes  his  run,  having  lost  his  pay  for  one 
round  trip  and  is  hot  under  the  collar  for  the  next  two  weeks.  Mr. 
Superintendent  says  to  himself:  "Mr.  Doe  now  knows  that 
orders  arc  orders.   'Efficient  Discipline.'  " 

l  ake  another  similar  case:  A  different  type  of  a  superintendent, 
vh->  notices  an  infraction  of  the  rules  or  orders  and  makes  a 
note  of  it.  and  the  first  time  he  sees  John  he  calls  him  to  one  side, 
perhaps  it  is  in  the  yard  or  out  on  the  road,  and  says,  "John,  you 
are  as  much  interested,  or  should  be  as  much  interested,  in  the 
success  of  this  road  as  I  am.  We  are  both  servants  of  the  com- 
pany and  in  our  respective  positions  are  responsible  for  our  acts. 
This  rule  is  for  the  best  interests  of  the  service,  and  I  want 
|oa  'o  help  me  enforce  it." 

What  is  the  result?  John  is  pleased,  his  manhood  has  not  been 
attacked.    He  feels  he  is  a  man,  a  man  among  men.    He  tells  all 

the  boys,"  his  comrades  in  the  service,  what  ha*  been  said  and 
done,  what  rule  he  violated,  and  says  to  his  comrades:  "The  old 
man  is  just  right.  I  did  not  lose  any  time  as  Bill  Jones  did  on  the 
Pee  Wee  road,  and  you  bet  your  bottom  dollar  I  am  going  to  do 
my  very  level  best  to  enforce  the  rules  of  the  old  man  in  future, 
aiid  I  am  going  to  see  that  you  do  it,  too."  This  picture  is 
not  overdrawn.  Now,  which  is  the  better  plan?  The  first  or  the 
second? 

You  all  perhaps  recollect  the  incident  that  occurred  at  Montauk 
I'oint  one  Sunday  on  the  return  of  our  brave  boys  from  Cuba  at 
the  close  of  the  late  war  with  Spain,  when  President  Roosevelt 
was  asked  how  he  felt  leading  his  men  in  the  charge  on  San  Juan 
Hill.  The  Colonel,  after  apologizing  for  what  he  was  about  to 
sav,  made  this  reply:  "I  did  not  lead.  I  had  to  run  like  hell  to 
prevent  being  run  over  by  my  men."  If  "Teddy"  had  been  made 
up  on  the  lines  of  the  first  superintendent,  just  referred  to,  or 
had  he  remained  in  camp  and  "played  on  his  men  as  on  the  keys 
of  a  piano."  would  his  men  have  done  this?  Not  much!  You 
would  have  had  to  drive  them  in  this  charge,  and  don't  you 
iorget  it. 

The  point  I  make  is  this:  To  produce  the  best  results,  begin 
your  efficient  discipline,  like  charity,  at  home.  Discipline  your- 
selves and  give  your  men  the  same  loyal,  earnest  support  you 
expect  from  them.  Go  to  the  front  yourselves.  West  Point  does 
not  make  the  successful  commander  unless  the  man  has  the  stuff 
in  him  to  command,  and  this  faculty  of  command  over  men  comes 
from  ■  higher  power  than  the  cadet  gets  during  his  four  years'  tui- 
tion on  the  hanks  of  the  Hudson. 

There  is  another  phase  of  this  question  of  "Efficient  Discipline" 
HI  (he  railroad  service,  and  that  is,  the  uncertainty  of  the  tenure  of 
office.  How  many  of  you  who  are  present  here  this  evening 
know,  know  absolutely,  that  you  will  not  find  a  blue  envelope  on 
your  desk  in  the  morning,  the  contents  of  which  may  read  some- 
what like  this:  Dear  Sir-  Regretting  the  necessity,  but  duty 
compels  me,  for  the  good  oi  the  service,  to  ask  for  your  resigna- 
tion to  take  effect   ,  Respectfully,  etc."    How  many  of 

you  have  been  there?  And  how  often  have  you  seen  a  change  in 
the  executive  at  the  head  of  a  road  or  a  system  followed  almost 
immediately  by  a  change  of  every  subordinate  official  in  every 
department?   No  reasons  stated,  nor  any  explanations  given. 

Do  the  men  who  are  thus  "bounced"  get  off  the  earth?  Do  they 
sink  out  of  sight?  Are  they  lost  to  the  railroad  world?  Not 
much!  In  many  cases  they  arc  rc-employed  elsewhere  with  in- 
creased responsibility.  Some  of  the  older  men.  however,  I  regret 
to  say.  are  turned  out  like  an  old  army  mule — to  eke  out  his  last 
days  as  best  he  can.  I  am  glad  to  say.  however,  that  there  is  not 
as  much  of  this  wholesale  slaughtering  to-day  as  has  been  the 
practice  in  the  past.  Cannot  the  tenure  of  office  in  the  railroad 
service  be  made  more  permanent?  The  same  kind  of  executive 
tact,  skill,  energy  and  ability  is  required  in  the  railroad  service  as 
we  demand  in  the  army.  How  long  would  your  army  last,  and 
what  kind  of  efficiency  would  be  shown  in  the  army,  or  in  Off 
navy,  if  it  were  possible  with  a  change  in  the  administration  at 
Washington  to  be  able  to  discharge  every  officer  above  the  rank  of 
;t  corporal?  The  railroad  man  devotes  his  best  years  to  the 
service. 

REMARKS  OF   MR.  WEST 

I  agree  with  Mr.  Bradley  in  the  stand  he  has  taken  in  regard  to 

discharged  employees  and  think  this  ruling  is  one  of  the  worK 
v-nemics  to  good  "discipline  that  can  be  adopted.    My  reasons  are 

as  follow? : 

In  the  first  place,  the  only  object  of  punishment  for  any  often?? 
should  be  to  better  the  man  and  the  service.  I  do  not  think  any- 
one would  care  to  say  they  had  any  other  object.   My  experience 
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in  handling  men  for  twenty-live  years  has  convinced  me  that  there 
arc  three  classes  ol  men  in  railroad  service  that  produce  bad 
results,  or  need  what  is  commonly  called  disciplining. 

First,  a  class  that  net  into  all  department!  the  same  as  they  get 
into  churches,  lodges  and  clubs  that  never  belonged  there  and 
should  never  have  been  taken  in.  This  is  the  hardest  class  to 
handle  The  best  way  to  do  it  is  by  giving  the  man  in  charge  oi 
the  men  he  works  with,  authority  to  dismiss  men,  subject  to  what 
I  may  say  hereaiter. 

Second,  the  class  of  men  that  is  best  expressed  in  the  slang 
phrase,  "playing  in  hard  luck."  I  am  fully  aware  we  have  a  lot  of 
men  holding  positions  in  railroad  work  that  will  not  admit  there  1* 
anything  in  luck,  but  let  these  same  men  hold  a  position  at  a 
card  table  where  they  arc  winners  and  ask  them  to  change  scats 
and  see  if  they  will  do  it;  or  in  any  game  of  chance,  ii  they  find  a 
number  with  which  they  arc  succcsslul.  how  they  will  hang  to  it  as 
"lucky!"  I  have  known  3  lot  of  well  meaning  men  in  my  iiic 
that  for  a  time  were  unfortunate;  an  unfortunate  man  must  be 
treated  the  same  as  an  incompetent  one.  lor  the  results  are  the 
same  to  any  company,  but  the  chances  are  that  ii  these  same  men 
went  on  another  load  ami  gave  satisfactory  service,  they  could 
come  back  to  their  home  road  and  make  food  men.  I  have  known 
several  men  treated  in  that  way  that  could  not  be  beaten. 

I  have  spoken  of  two  classes  of  mm  as  I  find  them  in  railroad- 
ing, and  have  mentioned  three.  The  other  class  are  they  that 
know  how.  but  will  not,  and  I  am  sorry  to  say  this  class  is  grow- 
ing in  numbers. 

On  some  men  one  blow  ha-  as  much  ctTcct  as  one  hundred,  and 
a  trip  or  two,  or  a  week's  suspension,  would  be  better  than  a 
month;  for  if  the  man  was  worth  holding,  a  short  tttipcmiow 
would  humiliate  him,  while  a  long  one  would  make  him  ugly, 
and  this  is  my  prime  reason  for  saying  a  discharge  that  carries 
with  it  "never  to  be  taken  back"  is  wrong. 

Men  do  things  in  all  branches  of  business  that  demand  more  se- 
vere measure  than  a  suspension  of  one  week  or  even  two,  on  a 
book  full  of  demerit  marks,  and  s  elhing  more  severe  than  de- 
merit marks,  or  light  suspensions,  will  have  to  lie  dealt  out  to 
such  a  man.  W  hen  a  man  from  any  cause  had  his  records  filled 
with  dement  marks  or  suspensions,  1  would  call  him  to  the  ortice. 
tell  him  his  record  bad  been  bad.  and  the  best  interest  of  us  all 
demanded  his  discharge;  hut  I  would  never  lock  the  door  securely 
against  an  erring  child  or  a  man  whether  1  wanted  htm  back  or 
not.  I  would  have  bun  feel  the  lati  li  string  field  out  for  hint  atid 
that  he  was  sent  away  to  better  tit  him  tor  his  work  Let  him  have 
this  to  encourage  him  to  tie  a  good  man  ior  someone  else  if  he 
could  not  for  us,  hut  if  he  merited  it  he  could  have  the  same 
chance  some  day  same  as  a  new  man  to  r<  turn  to  his  homr  road. 
There  arc  some  roads  and  some  officers  that  discharge  men  that 
I  do  not  believe  ever  have  any  discharged  employees  asking  for 
re-employment.  They  find  belter  and  more  congenial  people  to 
work  with. 

We  ought  to  encourage  men  to  build  homes  and  take  an  interest 
in  building  up  the  towns  and  layover  places  along  the  road.  Make 
it  an  object  for  them  to  remain  with  the  company.  Do  this  and 
there  will  be  little  use  for  the  rod  Nothing,  in  my  opinion,  helps 
more  to  keep  in  line  the  men  that  remain  with  the  company  than 
to  receive  letters  from  discharged  employees  that  have  found  a 
position  elsewhere,  saving  it  is  not  as  good  as  the  one  they  left, 
and  that  they  would  g'.idly  come  hark  to  their  old  road  and 
among  the  old  employers  if  they  were  permitted  to  do  so.  This 
one  influence  atone  is,  in  my  opinion,  sulhcient  to  leave  the  gate 
unlocked  that  was  closed  to  them  when  dismissed  from  tin- 
service. 



Insurance  and  High  Voltage  Grcutts 

The  National  Board  of  Fire  Underwriters  last  week  discussed 
the  Subject  of  increasing  the  rate  of  insurance  on  property  along 
streets  through  which  high-tension  transmission  lines  w  ere  carried, 
and  where  overhead  tiolley  iceders  were  run  in  close  proximity 
to  the  buildings  It  was  suggested  that  all  insurance  on  this  class 
of  property  be  cancelled,  but  this  measure  was  not  received  with 
approval  by  the  conservative  element  One  member  pointed  out 
that  a  denial  of  insurance  to  such  risks  would  be  almost  revolu- 
tionary in  the  insurance  business,  and  that  property  usually  of  the 
highest  value  on  principal  streets,  where  there  are  overhead  trol- 
leys, would  be  without  insurance.  The  property  values  so  affected 
amounted  to  hundreds  of  millions  of  dollars.  In  Greater  New 
York  all  the  boroughs  with  the  exception  of  Manhattan  would 
be  affected,  and  Brooklyn  most  heavily,  because  ol  the  overhead 
trolley  wires  Anothrr  advocate  of  stricter  measures  suggested 
that  the  rule  might  be  applied  to  narrow  streets  only;  that  when 
the  roadway  was  broad  and  there  were  lawns  in  front  of  the  build- 
ings, such  severe  measures  would  not  be  required,  as  there  would 


not  be  the  danger  to  life  and  property  that  existed  in  narrow  and 
crowded  streets 

The  matter  was  referred  ior  consideration  to  the  electrical  com- 
mittee of  the  Underwriters'  National  Klectncal  Association.  The 
report  will  he  printed  and  sent  to  the  members  oi  the  association 
and  its  affiliated  bodies  for  consideration,  pending  action  to  be 
taken  at  a  future  meeting. 

A  committee  composed  of  A.  E.  Kennelly,  L.  A  Ferguson. 
O.  G.  Gosslcr.  F.  A.  C.  Pcrrinc,  C  R  Sicini-ctz,  Arthur  Williams 
and  C.  J.  H.  Woodbury,  has  represented  the  American  Institute 
of  Klectrical  Engineers  in  several  conferences  with  the  insurance 
interests,  and  it  is  now  engaged  with  the  Underwriters'  National 
Electrical  Association  in  formulating  rules  respecting  extra  high- 
voltage  lines.  At  a  meeting  of  the  board  oi  directors  of  the 
Institute  Dec.  8  a  joint  report  was  considered,  but  owing  to  the 
opposition  to  the  proposed  rules  in  their  present  form  that  had 
developed,  it  was  decided  to  withhold  approval  until  a  further 
hearing  could  be  given  the  interests  opposed  to  these  regulations. 
Accordingly,  on  Dec.  o  President  Scott,  oi  the  Institute,  and  Dr. 
Kennelly.  chairman  of  the  committee  on  national  electric  code, 
appeared  before  the  Underwriters'  National  Electric  Association 
and  presented  resolutions  which  had  been  adopted  by  the  board  oi 
directors  of  the  Institute,  with  an  explanation  of  the  position  of 
the  hitler  body  Upon  motion  of  C.  M.  Goddard,  chaiiman  of  the 
conference  committee  and  secretary  of  the  Underwriters'  National 
Electric  Association,  that  body  acquiesced  in  the  position  taken 
by  the  Institute. 



The  New  Washington  Street  Subway  at  Boston 


The  Boston  Transit  Commission  and  members  nf  the  Massa- 
chusetts Railroad  Commission  held  a  meeting  last  week  at  which 
preliminary  plans  for  the  neve  Washington  Street  subway  were 
discussed.  The  Transit  Commission  has  power  to  build  two 
separate  subways  with  independent  stations,  or  one  subway  above 
another  with  or  without  physical  connection,  and  using  the  same 
stations.  So  many  problems  have  arisen  in  connection  with  the 
work  that  it  will  probably  be  some  days  before  the  route  will  be 
definitely  decided.  One  ol  the  most  important  ipiestions  is  the 
uniting  of  the  new  subway  or  tunnel,  or  both  with  the  existing 
subway  and  elevated  lines. 

Approximately,  the  boundaries  of  the  district  within  which  the 
new  subways  may  he  built  are  from  the  Pleasant  Street  terminus 
of  the  present  subway  down  Trcmont  Street  to  Scollay  Square, 
thence  to  Bowdoin  Square,  then  straight  to  the  comer  of  Cause- 
way and  Leverett  Streets,  then  along  Causeway  to  Washington 
Street  north,  then  in  a  straight  line  to  the  corner  of  State  Street 
and  Atlantic  Avenue,  then  up  State  Street  to  Broad,  thence  to 
the  telephone  building  on  Milk  Street,  thence  to  the  corner  of 
Kingston  anil  Essex  Streets,  and  from  this  point  describing  a 
circle  to  the  point  of  beginning,  making  the  farthest  possible 
limit  the  corner  oi  Washington  and  Florence  Street-,  This  area 
is  much  larger  than  is  generally  interpreted  by  the  public,  who 
usually  consider  the  subway  as  under,  or  neraly  under.  Washington 
Street.  Under  the  limits  of  the  act  the  commission  may  exercise 
its  own  discretion  alwtut  the  connections  of  the  new  subway  and 
tunnel,  so  that  it  may  be  decided  to  build  the  elevated  car  subway 
line  from  the  present  Castle  Street  junction  under  Washington 
Street  to  a  connection  with  the  East  Boston  Tunnel  and  th- 
Scollay  or  Adams  Stpjarc  lines,  and  the  subway  for  surface  cars 
from  Castle  Street  or  Harrison  Avenue  through  Chauncey  and 
Arch  streets  past  the  Tost  Office,  and  thence  through  the  north 
end  to  Causeway  Street,  or  vice  versa  That  the  two  subways  will 
be  separate  appears  to  be  the  view  of  the  majority  of  the  members 
of  the  commission  at  present  About  Si. 500  has  already  been  ex- 
pended in  preliminary  work  Roritigs  have  been  made  to  deter 
mine  the  character  of  the  subsoil  under  Washington,  Arch  and 
other  street*  wherr  the  subway  may  run.  and  a  field  party  has  been 
put  at  work  to  survey  and  test  the  foundations  of  the  buildings 
in  tin  district  which  may  be  affected  by  the  construction  of  the 
new  subway  and  tunnel  Each  of  these  new  underground  thor- 
oughfares will  have  double  tracks,  and  it  is  reported  as  cheap  to 
build  them  separately  as  to  construct  a  double-deck  subway.  The 
matter  of  cost  will,  however,  be  subordinated  to  public  conven- 
ience. Contracts  will  probably  be  let  as  soon  as  the  preliminary 
work  is  finished,  and  construction  work  actively  pushed  in  the 
early  spring  of  IQO.t  Although  the  commission  has  an  additional 
year  in  which  to  begin  the  construction  of  the  subway  for  sur- 
face car',  it  will  probably  be  started  at  aWil  the  same  time  as  that 
for  elevated  trains 

Upon  the  completion  of  the  new  subway  there  will  he  three 
underground  rapid  transit  trunk  lines  traversing  Boston's  busi- 
ness district  from  north  to  south.   The  value  of  these  six  tracks 
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can  well  be  apprccitcd  by  all  railway  managers  whose  traffic  is 
unfortunately  concentrated  upon  a  single  pair  ol  tracks,  and  who 
arc  thus  dependent  upon  the  absence  of  collisions,  fires,  break- 
downs or  other  troubles  ior  the  maintenance  oi  a  uniform  and 
satisfactory  schedule. 

♦♦♦  

Electric  Railway!  in  Pennsylvania 

Isaac  li  Broun,  superintendent  of  the  State  Bureau  of  Railways 
of  Pennsylvania,  has  mst  transmitted  to  Governor  Stone  the  annual 
report  on  the  railways  of  that  Slate.  That  part  of  the  report  de- 
voted to  the  electric  railways  deals  with  capital  stock,  funded  in- 
debtedness, liabilities,  assets,  cost  of  construction  and  operation  of 
the  ninety-seven  corporations  in  the  State  The  total  capitalization, 
as  indicated  in  the  report  for  the  year  ending  June  to,  aggregated 
$t  0,6128.238;  the  funded  indebtedness.  $,16,-73,200:  the  gross  income, 
$29,001,741  ;  the  mileage,  2175     In  the  report  Mr  Brown  says: 

"it  is  hardly  jiossible  that  there  is  much  in  the  financial  develop 
inetu  of  street  railway  enterprises  that  can  contribute  very  much 
to  the  financial  credit  of  the  State. 

"The  wildest  scheme*  of  capitalization  have  characterized  the  pro- 
ceeding* of  many  stred  railway  corporations  in  their  organization, 
in  their  management,  in  their  consolidations,  tri  their  mergers  and  in 
their  reorganization  until  we  have  a  condition  which  show  -  that  the 
capitalization  of  street  railways  in  Pennsylvania  is  more  than  double 
the  retorted  average  cost  of  road  and  equipment  of  the  steam 
railways  in  the  enure  I'nilcd  States 

"If  thai  should  lie  questioned,  the  comparisons  of  the  capital  -lock 
outstanding  am!  the  bonded  indebtedness  among  street  railway  cor- 
porations in  Pennsylvania  similarly  located  will  show  that  one  com- 
pany nun  have  many  tines  the  amount  of  capital  stock  and  bonded 
indebtedness  outstanding  that  another  corporation  has  which  lias 
been  constructed  and  maintained  under  similar  conditions 

"Fran  a  fairly  close  observation  of  these  transactions  in  recent 
years,  it  must  lie  apparent  that  the  bonded  indebtedness  outstanding 
more  than  equals  the  cost  of  these  roads  ami  their  equipment,  from 
which  it  follows  thai,  in  many  cases,  at  least,  there  was  little,  if  any, 
cash  actually  invested  in  the  stocks. 

"In  some  of  the  Ne«  Kngland  Slates  ib,  issuance  of  bonds  and 
slocks  is  done  under  public  supervision  for  a  bona  fide  consideration 
— actual  payment  of  cash  for  stocks  and  bonds,  dollar  for  dollar 
The  result  of  such  public  supervision  in  the  alfairs  of  these  States 
i-  that  when  one  i»  offered  a  bond  of  a  street  railway  company,  or 
•  if  the  corporations  subject  lo  public  supervision,  he  may  rely  ti|nin 
the  bond  as  a  thing  of  value,  and  generally  as  a  goisd  investment. 

"Should  there  not  be  such  supi  rv  ision  established  in  the  State  of 
Pennsylvania  by  our  Legislature? 

"There  can  be  only  .  nc  answer  to  that  question:  The  general 
good  of  the  Commonwealth  demands  it.  It  is  fair,  it  is  honorable 
and  reasonable  that  public  corporations,  which  perform  public  func- 
tions by  virtue  of  their  charters,  given  by  the  State,  should  deal 
fairly  with  the  public.  Ix.lh  in  their  operations  and  in  their  financial 
transactions,  to  lite  end  that  stocks  and  bonds  rhOUM  not  be  given 
away  or  placed  ii|»>n  the  market,  or  given  to  corporation  officers  or 
to  individuals  except  for  value  received 

"S»  ner  or  later  there  Kill  lie  a  consensus  of  Opinion  011  the  lines 
herein  suggested,  anil  the  sooner  the  legislative  and  executive 
branches  of  our  State  government  arrive  at  a  point  where  on  all 
sides  it  shall  Ik-  conceded  that  public  supervision  over  the  financial 
alfairs  of  at  bast  railway  corporations  and  many  other  i-orporatiolis 
whose  functions  are  pnrclv  public,  the  better  it  will  be  for  all  con- 
cern..!" 

Concerning  the  dividend  feature  of  electric  railway  corporations, 
ii  said : 

"As  indicated,  the  business  of  operating  street  railways  does  not 
seem  from  the  returns  made  to  nsnt  in  great  dividends  to  stock- 
holders, and  yet,  possibly,  if  the  exact  amount  of  ca-h  that  has  gone 
into  the  construction  of  street  railways  could  be  '  uown,  11  might 
appear  that  even  the  small  am.. nut  of  dividends  paid  would  be  a  fair 
sized  rate  of  dividends  on  the  actual  cash  capital  so  invested  " 

Taking  up  the  subject  of  capitalization  the  report  said  that  the 
aggregate  capital  of  the  ninety-seven  COrpntatinM  DO  June  .10  wa< 
$r*>.6.#.2.i8.  a»  against  $108,67(1.774  last  year.  The  discrepancy,  it 
was  explained,  was  due  to  the  fact  that  several  large  concern-  had 
l«en  absorbed  ami  had  become  subsidiary.  No  reference  was  made 
lo  the  Philadelphia  Rapid  Transit  Company,  which  took  control  of 
the  Cnion  Traction  Company  and  ils  leased  lines  in  this  city,  be- 
cause the  Mark  corporation  did  not  formally  assume  the  manage- 
ment until  July  I.  Operating  companies  with  large  amounts  of  out- 
standing stock  included  the  Conestoga  Traction  Company,  $4,000, 
000:  the  llurrisburg  Traction  Company.  $2000000:  the  I.chigh 
Valley.  $2,654,000 :  the  Pittsburgh  Railways  Compat.y.  $5,000,000: 
the  Scranlon  Railway  Company.  $,1,0011.000;  the  Wilkesbarre  «t 
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Wyoming  Valley  Traction  Company,  $5,000,000,  and  the  Union 
Traction  Company,  of  this  city,  $10,500,000. 

Of  the  total  funded  debt  of  $.16,773,200  the  I^ehigh  Valley  Trac- 
tion Company  had  $.1,000,000:  the  Pittsburgh  Railways  Company, 
$4,570,000.  and  the  Scranton  Railway  Company.  $3,000,000.  The 
total  liabilities  aggregate  $15,698,575,  making  a  total  of  capital  and 
liability  of  $112,770,013. 

The  cost  of  road  (by  construction,  purchase  and  lease)  was  given 
as  $61, 647,864,  and  the  cost  of  equipment  $12,015,828.  The  stocks 
owned  by  the  various  operating  corporations  were  $21.1132.440 
bonds.  $43.1-<jo2;  cash  and  current  assets,  $13,160,552:  other  assets. 
$7,013,805.  The  largest  owners  of  stocks  were  the  Harrisburg,  Le- 
high Valley,  Pittsburgh  &  Scranton  Companies  The  Cnion  Trac- 
tion owned  $5.202412. 

Under  the  income  report  the  gross  receipts  were  229.001.741.  Two 
of  the  concerns  named  were  the  Pittsburgh  Railways  Company. 
$3,711003  (for  a  part  of  the  year*,  and  the  Union  Traclion  Com- 
pany. Philadelphia,  $14,006,915. 

'Pie  item  of  disbursements  was  an  interesting  part  of  the  report 
The  payments,  aggregating  $28.82,1.4*14.  included  operating  expenses, 
interest,  rentals  and  dividends.  The  operating  expenses  were  $15.- 
024,800,  and  $1,574,084  was  paid  in  taxes  This  comment  was  made: 
"In  some  cases  the  amount  of  taxes  paid  was  very  insignificant, 
considering  the  value  of  the  property."  The  heaviest  taxpayers 
were  the  Union  Traction  Company.  $00.1.842;  the  Consolidated,  of 
Pitlsburgh.  $107,092.  and  the  United,  of  Pittsburgh.  $58,214.  The 
interest  paid  ..n  funded  indebtedness  amounted  lo  $3,065,524.  of 
winch  the  Union  Traction  paid  $342,235  The  rentals  were  $7,320,- 
656.  The  underlying  companies  leased  by  the  Union  Traction  ab- 
sorbed $5,344,550.  or  more  than  five-sevenths  of  the  whole  sum 
The  Pittsburgh  Railways  Company  paid  $940487. 

The  dividends  paid  Iry  the  eighteen  operating  corporations  which 
declared  them  amounted  to  $1,086,440  The  companies  were:  The 
Altoona  &  Lagan  Valley,  $41,535;  <h*  Chester  Traction.  $20,000. 
tne  City  of  Altoona,  $20,000:  the  Consolidated,  Pittsburgh.  $360,000 
the  Delaware  County  &  Philadelphia.  $21,000:  the  Harrisburg. 
S100.000:  the  Holnicshurg,  Tacony  &  Frankford,  $2t.ooo:  the  Johns- 
town. $18,000:  ihe  Lebanon  Valley,  $11,000;  the  Lehigh  Valley, 
$95.lRl  :  the  Tamaqua  &  I-ansford.  $10,000:  the  Roxboro.  Norris- 
tovvn  &  Chestnut  Hill.  $46,624;  the  United,  of  Pittsburgh.  $75,000: 
the  United,  of  Reading.  $20,000;  the  Wilkesbarre  &  Wyoming 
Valley.  $212,500:  the  York,  $7,000;  the  York  &  Dallastown.  $6,600. 
and  the  York  &  Dover,  $1,000. 

"I'rotn  these  figures."  declared  Superintendent  Brown,  "it  would 
seem  lliat  the  prodigious  amount  of  money  that  appears  to  have 
been  made  on  street  railway  construction  and  operation  within  the 
last  ten  years  must  have  Wen  derived  through  some  other  sources 
than  dividends  " 

MILEAGE  OF  COMPANIES 
The  companies  with  the  greatest  mileage  were  the  Conestoga.  111 
Lancaster  County.  83  miles;  the  la-high  Valley.  130:  the  Pittsburg 
Railways,  318;  the  Union  Traction.  Philadelphia.  3,14-  The  cars  in 
u»e  were  7017.  of  which  1541  were  in  Pittsburg  ami  3205  here.  The 
employees  numbered  17,788,  with  a  compensation  of  $10,304,401 
The  I'nion  Traction  Company  paid  $4,466,848.  or  $584  to  each  cm 
ployce  The  passengers  carried  were  640.076.370 — 60,000.000  more 
than  in  toot. 

Regarding  accidents.  34  passengers  and  II  employees  were  killed 
The  accidents  to  pas-cngcrs  numbered  1466.  as  against  1050  111  tgot  ; 
to  employees,  234.  as  against  129.  The  number  of  prions  not  pas- 
singers  or  employees  who  were  killed  was  141  ;  injured,  906  It  was 
presumed  in  the  report  that  the  death  of  persons  other  than  pas 
singers  and  employers  was  due  largely  to  carelessness.  Reckless 
operation  and  high  speed  were  blamed  for  many  accidents  and  the 
report  dealt  severely  with  these  things 

The  "great  velocity"  at  which  the  ears  were  run.  according  to  the 
report,  did  not  apply  lo  Philadelphia,  but  Mr  Brown  declared  : 

"It  is  alarming  to  witness  in  some  instances  the  speed  at  which 
the  ors  are  rim.  the  velocity  being  almost  equal  to  that  of  express 
trains.  Such  speed  is  not  essential  to  proper  service.  It  only  invites 
accidents.' 

It  was  suggested  that  high  speed,  especially  down  street  grades, 
should  lie  prohibited,  and  that  the  "utmost  care"  should  be  exercised 
in  handling  cars.  "If  railway  managers  will  not  prohibit  by  most 
stringent  rules  and  regulations  the  prevailing  recklessnes  which  is 
found  in  some  localities."  continued  the  report,  "it  will  not  l>t  long 
before  some  prov  ision  w  ill  Ik-  made  by  which  the  State  will  cxericse 
a  just  authority. " 

The  rrport  concluded-  vvilb  a  reference  to  ninety-six  subsidiary 
Corporations  which  made  reports  to  the  Department  of  Internal 
Affairs.  'Their  capital  stock  outstanding  aggregated  $119,801,319. 
wilh  a  funded  and  unfunded  indebtedness  of  $62,921,719-  The  in 
come,  principally  from  rentals,  was  $7,555,102.  and  dividends  of 
$4  *9,1.020  were  paid. 


Digitized  by  Google 


DfcCKMlSKK  JO,  U/>2.\ 


STRKKT  RAILWAY  JOURNAL. 


995 


These  figures,"  said  Mr.  Brown,  "representing  the  financial  and 
physical  condition,  oi  street  railway  companies,  are  the  result  of 
the  rapid  transition  irotn  conditions  that  existed  a  lew  years  ago 
to  those  now  prevailing  which  have  heen  brought  about  largely 
through  the  introduction  of  electricity  as  a  motor  power, 

"Prolably  in  the  history  of  financial  affairs  in  this  State  it  would 
he  difficult  to  find  nvre  rapid  stride-  in  the  financial  development 
and  in  the  introduction  of  inn  devices,  IpffrOTftt.  means  of 
operation  and  maintenance  than  ran  lie  found  in  the  In-lory  of 
street  railway  enterprise-  in  the  period  of  ten  or  twelve  years." 


Transit  Improvements  at  Pittsburgh 

The  report  of  the  committee  appointed  sometime  ago  by 

Recorder  Brown,  of  Pittsburgh,  to  consider  numm  of  rvHcf  (or 

the  traction  situation,  has  In  i  ll  in.iilc  pnlilic.  The  report  1*  pre- 
sented hy  William  McConway.  H.  C.  Krick.  A.  W.  Mellon,  Co! 

\  J  Logan  and  Reuben  Miller,  and,  as  the  Pittsburgh  Times 
says,  is  rendered  to  offer  suggestions  fur  bettering  a  service  that 
is  wholly  inadequate,  hut  ior  which  the  ftps-rating  company  is  not 
responsible,  as  the  conditions  that  now  exist  are  the  result  oi  the 
ra|>id  growth  of  a  prosperous  community  in  a  territory  where  hills 
preclude  the  possibility  of  many  wide  streets.  The  commission 
offers  two  schemes,  tint,  for  immediate  relief,  suggests  the 
occupation  oi  a  number  ni  street*  not  now  traversed,  and  advise* 
on  the  change  of  many  of  the  downtown  loops,  ami  the  other 
provides  ior  the  perm.uu  nt  relief. 

The  plan  ior  temporary  relief  provide*  for  a  line  oil  Liberty 
Avruur  as  a  ba-c  hue.  the  north  side  and  west  end  cars  noi  to 
pass  south  of  it.  ai  d  east  end  c.ir-  mil  to  pass  north  of  it  Then 
there  is  presented  in  ilef.nl  a  plan  for  downtown  loops,  til  pre- 
vent the  overcrowding  oi  any  one  street,  and  then  a  cros-tovvn  line 
from  Sharp-burg  by  w.iv  III  Highland  Park  to  Oakh.nd  ami  Sohn 
and  across  the  South  Twenty -Second  Strict  Bridge  is  proposed. 

Transfers  on  all  divisions  are  recommended,  l-'or  permanent 
relief  an  elevated  railway  along  Liberty  Avenue  to  the  forks  of  the 
road,  a  high  bridge  over  the  Panhandle  tracks  in  Try  Street, 
and  the  occupancy  of  all  downtown  streets  hy  surface  lines,  in- 
cluding Diamond  Street  and  Virgin  Alley,  are  proposed  Other 
large  plans  are  left  for  further  consideration  Recorder  Brown 
has  offered  the  following  recommendations,  which  have  been 
aecepted  by  the  commission :  Elevated  line  In  mi  Lawrcnccv  die 
to  Bellerield:  elevated  line  from  Kerry  ami  Water  Streets,  out 
Second  Avenue,  to  tilcnwood:  elevated  line  from  Second  Avenue 
in  Soho.  through  Oakland  to  Hellefield.  to  iorm  a  crosstown 
liNC  with  the  first  road 

The  Pittsburgh  Railways  Company,  which  controls  all  the  hues 
in  the  city,  did  not  eoiue  into  control  of  the  various  independent 
properties  until  Jan.  1,  njoj.  so  will  not  complete  the  liist  year  of 
its  existence  until  Dec.  ,tt.  The  various  properties  that  it  took 
over.  imlc|H-ndvnt  but  complete  in  tliem-elves,  were  not,  of  cour-c 
laid  out  -o  a-  to  operate  to  best  advantage  or  cconotnii  aUy  as  a 
whole.  And  in  .1. 1. In  1011  to  its  work  oi  simplification  and  read 
iiistinent.  the  Company  found  it-elf  called  upon  to  haul  about 
jo.ooo.ooo  more  passengers  than  were  earned  by  the  individual 
companies  during  the  previous  year  The  unification  of  the  ope- 
rating forces,  readiiistiiient  of  |hiw<t  distribution,  and  the  myriad 
of  other  problems  that  bad  lo  be  met  at  once  necessarily  made 
impossible  changes  in  the  physical  properties  such  as  relocation 
of  lines,  etc.  Even  an  increasr  of  over  is  per  cent  in  the  carrying 
capacity  of  the  company  afforded  but  little  relief 




Railway  Taxes  in  Connecticut 

As  a  result  oi  the  meeting  of  the  State  Bo., id  oi  Equalization,  at 
Hartford  a  few  days  ago,  tin-  accountants  m  the  Treasurer's  office 
have  made  out  and  notified  the  several  steam  and  street  railway 
corporations  of  the  State  of  the  amount-  of  taxes  due  by  each. 
The  total  amount  1-  $i  JK4  li.v  Of  tin-  large  stun  $i.o.u.i/.i  will 
lie  paid  by  the  steam  roads,  and  %i$3  140  by  the  street  railway 
companies.  As  usual  the  New  York,  New  Haven  &  IFaniord 
Railroad  and  its  leased  line-  pay  marly  all  of  the  steam  road  tax 

Of  the  street  railways  the  Connecticut  Railway  it  Lighting 
Company  and  its  subordinate  line-  pay  the  largest  lax,  $84.51* 
The  Fair  Haven  &  Westville.  of  New  Haven,  is  the  second  largest 
taxpayer,  and  the  Hartford  Street  Railway  Company  the  third. 
The  smallest  taxpayer  is  the  Ncwington  Tramway  Company, 
which  is  called  upon  to  contribute  exactly-  8  cents  to  the  State 
Treasury.  The  amounts  to  be  paid  hy  the  several  street  railways 
are  as  follows: 

Branford  Light  ft  Water  Company,  $1,700  14;  Connecticut  Rail- 
way &  Lighting.  $J-4.5^.\  Daniclsoti  &  Norwich  Street  Railway, 
$505;  Danbury  Sc  Bethel  Street  Railway.  $1,041;  East  Hartford  & 


Glastonbury.  $j.ooo;  Fair  Haven  &  Westville,  $,V.atu;  Earmington 
Street  Railroad,  S;«t;  Greenwich  Tramway,  $J,3if,  Hartford  & 
Springfield,  $5,400;  Harttord  Street  Railroad,  $.V*.8ot:  Haniord. 
Manchester  &  Rockville,  $4.jvo;  Manufacturers,  of  New  Haven. 
$Jto;  Menden  Electric,  $f>,Jjo;  Mcrnlen.  Sonthington  &  Com- 
pounce.  $j..t,t>;  Muhlletown  Street  Railroad,  $1,581;  Monlvillc 
Street  Railroad.  $5,000;  New  London  Street  Railroad.  $.«..t65, 
Norwich  Street  Railroad,  $5,340;  Ncwington  Tramway,  .08;  Peo- 
ple's Tramway.  Daniclsori,  S.s.M-';  Sonu-rs  &  Enfield,  $50;  South 
Manchester  Light  &  Power. $100;  Stamford  Street  Railroad. $J,2I0; 

Id  St  1  it  Kailrcud  fr.i  >;  T  r-in^i  „,  &  V\  Lnchi  1  foOtS! 
We-t  Shore,  New  Haven,  $1*40;  Winchester  Avenue,  New  Haven, 
517.154;  Worcester  &  Connecticut  Eastern.  $507.  Total. 
>--s-M40 

 »♦*  

The  Lease  of  the  Indianapolis  Street  Railway 

A  rt  port  from  Indianapolis  says  that  official  announcement 
has  been  made  that  the  Indianapolis  Traction  cs*  Terminal  Com 
p-itiv  will,  at  once,  propose  to  lease  the  Indianapolis  Street  Rail- 
way Company's  Knee  for  thirty  years,  the  length  of  the  franchise  of 
both,  and  wt!!.  if  tin-  proposition  be  accepted,  issue  $5,000,000 

-'oik  and  $5  1  "J  bond-.    Of  the  stock,  $1,500,000  will  be  dl-- 

tubuted  to  the  stockholders  of  the  street  railway  company  as  a 
boon-,  and  a  fixed  graduated  dividend  on  the  street  railway  slock 
w  ill  be  guaranteed  from  the  date  of  the  signing  of  the  lease,  The 
Terminal  Company  has  a  franchise  and  a  contract  with  all  the  ha- 
ter urban  roads  and  will  erect  in  a  few  months  a  station  costing 
$1,000,000.  The  stockholders  will,  it  is  believed,  accept  the  lease. 



Pennsylvania  Tunnel  Franchise  Passed 


The  New  York  Board  of  Aldermen  ha-  acted  favorably  upon 
the  Pennsylvania  tunnel  iratichisc.  and  the  improvement  is  now 
assured,  as  the  terms  of  the  grant  are  satisfactory  to  the  com- 
pany. The  plans  for  the  new  railroad  provide  for  the  building 
of  at  least  five  tubes  of  tS  ft  6  ins.  in  diameter  Three  of  them 
will  be  under  the  North  River  and  two  under  the  Last  River. 
They  will  rest  on  pile  piers,  driven  down  to  solid  rock.  Each 
tube  will  hold  a  single  track.  The  tunnel  system  is  to  converge 
at  the  central  station  in  Thirty  Second  Street,  between  Seventh 
and  Ninth  Avenues  This  station  is  to  be  1500  ft.  in  length  and 
500  f|.  in  width,  and  will  contain  twenty -five  tracks,  The  cost  of 
the  work  is  estimated  at  $50,000,000. 

The  terms  of  the  franchise  provide  that  in  addition  to  thc 
v  early  trackage  charges  of  50  cents  a  lineal  foot  of  track,  to  be 
doubled  after  ten  years,  the  company  will  pay  rentals  for  sub- 
surface stations,  [or  vault  privileges,  etc..  which  will  bring  the 
total  payment  to  the  city  for  the  first  twenty-five  years  lo  about 
$.'  500,000    The  terms  are  to  be  readjusted  in  twenty-five  years. 




at  the  St.  Louis  World's  Fair 


The  president  oi  the  St  Louis  Exposition  Company  announced 
last  week  the  organization  of  a  series  of  world's  congresses  to  be 
held  in  St.  Loins  during  1004.  Howard  J.  Rogers,  chief  of  the 
depart  men!  of  education,  is  to  he  the  director  of  congresses  The 
advisory  board  to  work  in  conjunction  with  hint  is  as  follow-: 
Chairman.  Nicholas  Murray  Butler,  president  oi  Columbia  l.'ni- 
vcr-ity.  New  York  city:  William  R  Harper,  president  of  the 
I'niversity  oi  Chicago:  R.  H,  Jesse,  president  of  the  University 
oi  Mi-si.uri:  Henry  S.  Pritehetl.  president  of  the  Massachusetts 
In-tmitc  of  Technology,  and  Herbert  B  Putnam,  librarian  of 
l'i  ingress. 

The  duties  of  this  advisory  board  will  be  more  exacting  than 
usually  fall  to  the  lot  of  advisory  bodies  Upon  their  recom- 
mendations will  be  determined  the  number  and  extent  of  the  con- 
gresses, the  emphasis  to  be  placed  upon  special  features,  the 
prominent  men  invited  to  participate,  the  character  of  the  pro- 
grammes and  the  methods  for  successfully  carrying  out  the  enter- 
prise No  effort  will  be  spared  to  give  the  series  of  congress** 
at  this  Exposition  unity  and  connected  purpose,  and  make  their 
published  proceeding-  a  valuable  contribution  to  the  world's 
literature. 

A  series  of  congresses  has  been  an  accompaniment  of  all  recent 
international  congresses,  but  they  have  always  been  disconnected 
and  rather  incident  to  the  Exposition  than  related  to  it  and 
supplementary  to  the  exhibits  The  work  of  the  director  and  ad 
visor*  board  will  be  wholly  given  to  constructing  a  co-ordinate 
department  of  the  Exposition  which  shall  have  an  established 
scientific  value  and  attract  the  attention  of  the  practical  scholars 
ami  experts  oi  the  world  to  St.  Louis. 
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Third  Annual  Report  ol  the  Massachusetts  Electric  generators.  These  will  be  placed  in  new  stations,  and  as  they  will 

*  enable  the  closing  of  most  of  the  existing  ones,  we  feel  confident 

Companies  Qt  ve|.y  favorable  results.   The  necessary  investment  will  be  con- 

sidcrable.  but  the  efficiency  of  the  new  machinery  as  guaranteed 

President  Gordon  Abbott.  of  the  Massachusetts  Electric  Com-  1)y  ,hc  mafccrs  lead5  lrie  engineers  of  the  companies  to  calculate 

panies.  in  presenting  the  annual  report  of  the  company,  said  that  ((la(  (|le  javmg  over  |rie  present  cost  of  producing  power  will' 

as  the  year  just  finished  has  been  one  ot  the  most  unfavorable  anai,)nt  to  g  p<.r  ccnt  on  ,he  toUl  amoulll  invested  in  the  new 

in  man,  years  to  the  operation  of  street  railways  in  New  England,  powcr  houscs  and  ,ncrc  wj„  be  in  addition  a  |arge  reserve  of 

owing  to  a  variety  of  causes  among  which  were  mentioned  a  ,)0wcr  for  [ulurc  needs. 

winter  of  considerable  severity,  an  unusually  cold  and  wet  MMH-        Thl.  c<inso|ida,c J  jncoine  account  of  the  operating  street  railway 

mer,  and  tin-  COll  strikes,  the  results  of  the  year,  which  compare  and  clcctnc  ];gnt  companics  controlled  by  the  Massachusetts 

favorably  with  those  of  previous  years,  are  an  evidence,  not  only  Kk.ctrjc  Companies  for  the  year  ending  Sept.  30,  1902: 

of  the  stability  of  the  business,  but  also  ot  the  devotion  and  ability  Earnings   $6,090,168  $5,778,133 

of  the  operating  force.  'Expend  ...................... ..  ..  .     3.^7.372  3915.485 

No  new  consolidations  have  been  effected  during  the  past  year.   

nor  have  any  new  properties  been  acquired,  but  a  large  amount  of  t.:irn jnKS    $a,j6j,?g6  $1,862,647 

new  construction  has  been  done  by  the  companies,  shares  of  which  [ntere«t.  rentals  and  taxes   L39M39  037.206 

were  acquired  last  year.   

The  Middleton  &  Danvcr*  has  been  extended  to  Lawrence,  and  Ne|  divisil>|e  ,„coinc    $871,557  $92544' 

the  Haverhill  &  Andovcr  has  built  from  Haverhill  to  a  junction  Dividends    076,390  779.4/)-' 

with  the  former  company,  furnishing  a  new  and  direct  line  from     

both  these  cities  to  Salem  and  Beverly.    The  Reading.  Wake-  Sur.)lu$  ior  |he  year    $104,167  $145,070 

field  &  Lynnfield  lias  built  several  lines  with  the  purpose  of  con- 
necting an  extension  built  by  the  Boston  &  Northern  through        Consolidated  surplus  account  ior  the  year  ending  Sept.  30.  1902: 

Tcwksbury  and  W  ilmington,  with  the  existing  lines  of  the  latter  I!aiancc  Sept.  30.  tool,  as  per  second 

company,  and  so  providing  new  and  direct  lines  from  Lowell,        annual  report   $466,286 

Lawrence,  and  Haverhill.  10  Boston     All  this  work  is  now  j  fS, 

finished,  and  the  lines  arc  nearly  ready  for  operation.    By  this  •Newport  ft  Fall  River  Street  Railway 

new  construction  the  mileage  oi  the  companies  has  been  increased         surplus  Sept.  30,  toot  ....    5.J06 

by  41  and  now  amounts  to  Sto  in  twenty-two  cities  and  sixty-six   — 

towns.    In  addition,  25  miles  of  track  have  been  reconstructed  Balance    $460,080 

with  heavy  girder  or  T-rail,  and  55  miles  of  new  feed  wire  have  Surplus  for  the  year  ending  Sept.  30, 

been  strung.  10u2    195.167 

Furthermore,  to  follow  out  the  policy  of  improvement  outlined 

in  former  reports,  and  to  meet  the  demands  of  the  public  for  larger  Total   $656,147 

and  better  cars,  a  large  amount  of  new  equipment  has  been  pur-  Deductions: 

chased.    Two  hundred  and  twenty-eight  double-truck  closed  Injuries  and  damages  pri.it  to  1890.  .. .  $50,083 

ears  and  100  double-truck  often  cars  have  been  added,  so  that.  Reconstruction    120,000 

allowing  for  certain  old  cars  which  have  been  discarded,  the  in-  Sundry  net  debits    25.220 

crease  in  seating  capacity  amounts  to  17  60  per  cent  of  the  entire  Depreciation  fund.  Hyde  Park  Electric 

equipment  as  it  was  a  year  ago.    Five  hundred  and  sixty-six  new        Light  Company    to.OOO 

motors  have  betn  added  and  two  new  power  stations  have  been  _____ - 

built,  one  at  East  Wobnrn  and  one  at  Abington.   The  construe-  Xotal  deductions    205.303 

tion  of  the  plant  at  East  Woburn  has  resulted  in  one  enabling  Balance  Sept  30  1002    $450,844 

the  closing  of  two  uneconomical  existing  stations.    Besides  this,   .  

new  generators  have  been  installed  in  Lawrence  and  Fall  River,        ^Consolidated  balance  sheet,  Sept.  10,  1902: 
the  total  of  the  new  machinery  added  in  all  stations  amounting 

to  6000  hp.  ASSETS 

To  accommodate  the  increased  rolling  slock  a  new  car  house  „  SjH-jinrVm 

holding  sixty  cars  has  been  built  in  guincy.  and  existing  car  J°,P<VY,  „ p  ,  ' *   ^'1^1 ,„.7'fV* 

house,  in  Lawrence.  Danvers.  Melrose  and  Fall  River  have  been  Nct  add,Uons  tc  Sc'*   *»•  '*» 

considerably  enlarged  _        ,    c    ,         „_  vji 
On  the  work  above  enumerated  there  was  expended  the  sum  sSuSI 
of  $3,083,280.  of  which  $1,671,521  was  for  construction  or  better-       ^ J*.' '  Sfl&fion 
m;„,s  of  track  and  buildings,  and  $t,4.,.7«  for  equipment  and  \ ! \  \  \  \  \  \  \  \ '.  \ \ '.  \  \  .'  '.  \  \ '.  \  ."  \  \  \  \  \ '.  mS 

To  meet  this  expenditure  and  to  provide  funds  for  certain  linking  and  redemption  funds    43.86? 

further  necessary  improvements,  permission  was  obtained  in  May  TVcpa.d  taxes,  insurance  and  rentals   100.142 

last  for  an  issue  of  55000  new  preferred  shares,  which  have  been  >»»wnal  and  supplies   609,453 

sold  to  a  syndicate.  In  accordance  with  this  contract  if. 71a  of  the  _  ,  tustvJtn^ 
shares  were  delivered  and  paid  for  prior  to  Sept.  30  The  balance  rottl  ******  a^.nos.ooo 
has  partly  been  taken  up  since  that  date,  anil  in  part  will  be  de-  LIABILITIES 

livered  during  the  coming  winter  a*,  funds  may  be  needed  by  the  _    .    .        .  tutu— 

various  companies.  S2j  5_T 
The  proceeds  of  the  shares  already  paid  for  have  been  loaned  d       ."u *w»i€0 

to  the  sub-companies,  it  being  the  desire  of  the  trustees  that  the  J.     "  payable   4//  -  a 

Moating  debt  of  those  companies  should  be  held  so  far  as  possible  J      h(rJ  and account5  Payablc 

by  trustees  of  (he  parent  company.    Thus,  since  Sept.  30  (for  *,a,c  a,,d  '"cal  ,a(\c' ,AA 

w  hich  reason  the  figures  do  not  appeal  in  the  schedules),  the  com-  (  "u»>1on51  outstanding   H3  44 

panies  Imc  ben.  authorized  to  issue  new  shares  as  follows:  Hmdcm!*  declared,  unpaid  

Boston  ."v-  Northern  Street  Railway.  17.071  shares:  OJd  Colonv  Accrued  interest,  rentals  and  excise  tax   32  .875 

Street  Railway.  9487  shales;  Lawrence  ft  Reading  Street  Rail-  ,unds 

way.  1190  shares:  while  the  petitions  of  the  Middleton  ft  Danvers.  s»rl>"»    4> 

Haverhill  ft  Andover,  and  Reading,  Wakefield  ft  Lynnfield  are  _    ,  „  ..„  . 

stili  pending.  ToUl  ''abilities    J3j.rtoH.0oc. 

In  the  first  annual  report  mention  was  made  of  the  large  num-  '   

ber  of  scattered  power  stations  of  the  various  companies,  and  of        *      ,h«  '■ftmtnt  for  1»1  t»««  were  incloded  in  <«P«'"-  The  chuigc 

the  advantages  to  be  gamed  bv  a  consolidation  into  a  few  large  h"  Urn  m*'ir  ,hi"       10  con,wm     lhe  •>'*1"n  "'•M'1'"1  l,r  •>>*  Amer,«r, 

and  economical  ones.   The  matter  has  been  carefully  studied  ever  ?,rtrt  K,,,"i^  Assoe«iU>«. 

since,  bu.  lb,  work  has  been  ,H,stpom-d  partly  because  other  im-        \]TZL*H  ...h  previou.  ,e.r  doe,  «...  ».li.de  the  Newport  &  F.ll 

pTOVcmcnll  seemed  more  urgent:  and  partly  because  it  was  de-  R,<rr  s<1„,  p^,.,,  v',.«n«oy.  Ie,»ed  10  «M  aaunM  hr  <he  Old  Colony 

sirable  to  take  advantage  of  recent  and  radical  advances  in  steam  Sit<rt  Rj.l.ay  Comrany.  «s  interest  ho.  been  mM. 

engineering.  |,,|         am,.unt  r.(  SI/OTIS",  S3.9ss,(S»  were  hel.i  by  the  M»i>achu»eln 

The  time  has  now  arrived  when  the  work  can  be  undertaken.  RttCHk  Comfanies  and  the  Mji»uehu,etn  Street  Railway  Accident  As»<k,«- 

and  contracts  have  been  let  for  30,ot»  hp  of  steam  turbines  and  «"»• 
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Massachusetts  El  ctric  Companies'  statement  of  profit 
year  ending  Sept.  30,  1002: 

1NCUME 

Dividend*  on  stocks-  owned   $>•>?.'/*> 

Miscellaneous  interest  on  notes,  etc   97,993 


Tola!  iiio.i 


F.XI-KNSF-S 


Salaries — General  officer* 
Printing  I  ltd  stationery... 

I.egal  exiK'nvfs  

Miscellaneous  expense*. . . 
Total  expense  


$o.<oo 
1  ,*J7 
850 


Net  income  for  the  year. 
Interest  on  coupon  notes. 


1  I!  ARIjF.S 


Dividends  1 4  per  cent  on  preferred  shares) 
Dividends  accrued  on  preferred  shares, 
issued  July  I.  Igoa  


*ba,jg6 


Pol- 


and loss. 


$--95953 


$77!*  Ko5 
1  .M.5,00 
$<>57.3"5 

625,213 


Surplus  for  the  year   $32,003 

Surplus  Sept  30.  i<x>l   172.067 

Surplus  Sept.  30.  1002   $.804,160 

Massachusetts  Electric  Companies'  general  halance  sheet.  Sept 
30,  1902: 

ASSF.TS 

Sundry  stocks,  etc  ,  in  treasury.    Sj-.Kso.Xjo 

Stocks  deposited  under  indenture  of  trust  Dee  31. 

1000,  to  secure  issue  of  coupon  notes     2,711,000 

Cash    25.368 

Notes  receivable   3.752.000 

Accounts  receivable    330*771 

Discount  on  sale  of  preicrred  shares   166.250 

Cash  deposited  to  pay  dividend!  Mid  coupons   3.201 


Total  assets    $34«3«.3I0 

LIABILITIES 

Preferred  shares   $17,432,400 

Common  shares    14.203,100 

Coupon  notes    2.700.000 

Vouchrr*  and  accounts  payable    750 

Accrued  dividend  on  preferred  shares    174.324 

Accrued  interest  on  coupon  notes   30.375 

Dividends  and  coupons  uncalled  for   J.jol 

Profit  and  loss  surplus   204.160 


Total  liabilities 


$.V».BjH.jio 


New  Publications 


Ancient  and  Modern  Engineering  and  Isthmian  Canals  By 
William  H  Burr.  C  E  :  473  PaRcs.  Illustrated.  Ptabtillicd 
by  John  Wiley  &  Sons  Cloth.  $3  50  net 
Under  this  some  what  general  title  Professor  Burr,  of  Columbia 
University,  has  included  some  very  Interesting  discussions  of  im- 
portant civil  engineering  works  which  have  been  undertaken  in 
ancient  and  modern  limes.  Part  I  is  devoted  to  ancient  woik  oi 
this  character,  and  includes  descriptions  of  the  pyramids  and 
their  methods  of  construction,  the  ohl  Roman  roads,  cement, 
bridges,  aqueduct*,  etc  Part  II..  which  contain*  chapters  6  to 
12.  treats  of  bridges,  their  theory  of  construction,  practice  and 
views  of  characteristic  installations  of  different  types.  Tne  sub- 
ject of  waterworks  for  cities  and  towns  is  taken  up  in  Part  III. 
Railroad  engineering,  which  is  confined  to  steam  railroad  engi- 
neering, is  discussed  in  Part  IV.  while  Parts  V  and  VI  are  devoted 
to  the  Nicaragua  and  Panama  ship  canal*  respectively.  The  book 
is  very  thoroughly  illustrated,  and  has  been  written  "with  the  in- 
tention of  presenting  in  an  agreeable  manner  to  the  engineering 
profession,  including  advanced  engineering  students,  a  body  of 
interesting  technical  information  of  the  highest  practical  value." 
This  object  has  been  accomplished  by  Professor  Burr  in  a  very 
satisfactory  manner. 

Report  of  the  Twenty-First  Annual  Meeting  oi  the  American 
Street  Railway  Association.  Published  bv  the  Association; 
344  pages. 

The  annual  report  of  the  association  this  year  is  more  replete 
than  usual  with  interest,  and  the  papers  and  discussions  at  Detroit 
will  well  repay  a  second  reading  In  addition  to  the  report  of  the 
proceedings  themselves  the  report  contains  a  list  of  the  attendants 
at  the  convention,  and  a  very  good  steel  engraving  of  President 


Vreeland.  The  list*  of  name*  of  attendants  seem  to  have  been 
very  carefully  compiled,  and  the  report,  as  a  whole,  both  typo- 
graphically and  otherwise,  retlects  great  credit  on  the  secretary  of 
the  association,  who  is  responsible  for  its  production, 
"Note*  on  the  Plotting  of  Speed-Time  Curve*,"  By  C.  O.  Mailloux : 
112  pages,  w  ith  two  insets. 
Mr.  Mailloux's  valuable  paper,  read  before  the  American  Insti- 
tute Of  Electrical  Engineers.  June  10,  )ex>2.  and  published  in  the 
SntlXI  RAILWAY  JOURNAL,  has  been  reprinted  by  the  author.  The 
paper  is  by  fat  the  most  exhaustive  treatise  which  has  been  pub- 
lished on  the  Midfeet,  and  Mr.  Mailloux  deserves  the  thanks  of  all 
electrical  engineers  for  giving  the  results  of  his  investigations  in 
this  subject  with  such  completeness. 

 »♦*,  

Sa ti-si jictory  Settlement  of  Cliiini.s  to  F** a ** t o n 

Street  railway  companies  in  large  cities  which  find  their  claim 
department*  expensive  will  be  interested  in  an  account  of  the 
adjustment  of  the  damage  claims  resulting  from  an  accident  on 

ih    i: '  oi  tin  1  iston  &  Na.  reth  Street  Railway  Company,  cd 

KatlOII,  Pa  ,  last  spring. 

On  May  22,  1002,  which  was  circus  day  in  Easton,  Pa.,  a  large 
double-truck  car.  of  latest  design,  left  the  circus  ground  on 
Thirteenth  Street  with  eighty  seven  passengers  aboard.  The 
road  at  that  time  had  a  number  of  cones  and  bad  grades,  which 
have  since  been  overcome.  The  car  was  going  down  a  steep  hill, 
and  for  some  unknown  reason  the  rnotorman  lost  control  of  it. 
and  on  reaching  the  fool  oi  the  hill  the  car  overturned,  killing  two 
I  assengers  and  injuring  sixty.  About  twenty-seven  escaped  with- 
out any  injury,  except  to  their  clothing:  the  clothe*  of  nearly 
every  person  on  the  car  were  badly  damaged. 

At  the  coroner's  inqUCtt  the  company  was  exonerated  from  all 
blame.  I.  L.  Currier,  of  New  York,  a  friend  of  the  president,  and 
who  happened  to  be  ill  the  city,  was  engaged  to  settle  all  of  the 
claim*,  eighty  seven  in  number,  which  he  did  for  less  than  $1,200. 
I  he  largest  claim  paid  was  $-'50.  which  w  is  a  death  claim.  The 
other  death  claim  was  settled  for  $120,25.  Most  of  the  injury 
claims  were  settled  on  a  basis  of  the  value  of  the  victim's  time  lost 
while  in  the  hospital;  fi>r  instance,  one  man  who  lost  two  fingers 
and  whose  head  was  badly  cut,  rcnuiring  more  than  a  do/en 
stitches,  was  glad  to  settle  his  claim  for  $20.  a  suit  of  clothes 
and  a  hundred  trip  pa**  over  the  railway.  Mr.  Currier  attributes 
the  satisfactory  outcome  of  his  work  to  several  lines  of  policy  fol- 
lowed in  the  settlement.  One  of  these  was  that  all  damage  claims 
should  be  prosed,  even  if  only  I  suit  of  clothes  was  in  question. 
The  second  was  that  the  company  took  up  these  damage  claims 
promptly  and  not  through  a  lawyer,  but  by  a  layman,  who  visited 
each  injured  person,  provided  medical  attendance  where  necessary 
and  exhibited  a  sympathetic  interest  in  the  ease. 

The  benefits  of  the  prompt  settlement  of  damage  from  this  un- 
fortunate accident  are.  oi  course,  not  confined  to  the  results  of 
this  particular  accident.  It  is  needless  to  say  that  the  com- 
pany will  enjoy  the  benefit  of  it  for  a  long  time  to  come,  not 
only  as  a  precedent,  but  also  as  showing  a  readiness  to  meet  its 
just  claims  promptly,  even  where  they  were  the  unfortunate  re- 
sult of  an  accident  of  this  kind. 


Opening  of  the  Levis  County  Railway- 


fust  section  of  the  new  electric  railway  at  the  city 
f  Quelwc,  was  put  in  operation    The  finished  line 


On  Dec  6  tl 

of  Levis,  oppo' 

connects  the  (irand  Trunk  *Uliun.  in  South  Quebec,  with  the  Levis 
t'errv  across  the  Si.  Lawrence  River  to  Quebec,  and  two  ears  will 
he  kept  in  operation  on  Ihi*  section  until  the  completion  of  the  rest 
of  the  line.  Power  is  taken  from  the  power  station  of  the  Quebec 
Electric  Light  Company. 

The  opening  of  the  line  created  much  enthusiasm  in  Levis,  and 
the  cars  were  well  filled    General  Manager  Hotmail  received 
congratulations  on  the  successful  completion  of  the  work, 
winch  his  company  has  been  engaged  during  the  summer. 

Grand-Stand  Legislation  at  Oak  Park,  HI. 

The  Village  Board,  of  Oak  Park.  Ill  .  a  suburb  of  Chicago,  re- 
cently repealed  the  franchise*  of  the  street  railway  lines  in  Oak 
Park,  owned  by  the  Consolidated  Traction  Company.  To  be 
sure  the  United  States  Supreme  Court  has  decided  that  a  franchise 
given  a  street  railway  is  in  the  nature  of  a  contract  that  cannot  be 
set  aside  without  the  consent  ol  both  parties  thereto,  but  this  made 
110  difference  to  the  Oak  Park  Board,  and  it  is  just  as  well  that 
they  should  have  their  fun  repealing  franchises, 
it  void  under  the  law. 
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Seml-Converlibl*  Can  for  Stroudsburg- 

Tin-  accompanying  photograph  iltCjW.I  the  style  of  scttii-coii- 
vcrtiblc  car  recently  built  (or  Stroudshurg.  Pa.,  hy  *•  J-  G.  Brill 
Company,  of  Philadelphia.  The  length,  33  ft.  4  ins.  over  end 
panel*,  il  somewhat  greater  than  is  usual  in  this  type,  and  ai- 
fords  a  seating  capacity  of  forty-eight.  The  width  over  the  sills 
is  7  ft.  R'j  ins.,  and  over  posts  at  belt  8  ft.  This  is  2  ins,  nar- 
rower than  customary,  but  as  the  roof  storage  of  windows  elimi- 
nates wall  pockets,  the  interior  width  is  7  ft-  8  ins.  Round-end 


themselves  as  being  so  well  satisfied  with  it  that  they  would 
rather  work  on  it  than  on  the  old  tower  wagon. 

In  making  a  "hurry-'  run  of  say  a  quarter  of  a  mile  the  horses 
will  make  about  the  same  time  as  the  automobile,  but  alter 
covering  that  distinct  the  horses  begin  to  lose  time;  the  longer 
the  run  the  more  they  slack  up.  whereas  the  automobile  wagon 
will  hold  the  same  speed  regardless  01  the  distance.  There  is  also 
a  great  deal  of  time  saved  after  having  made  the  run,  for  in  doing 
the  work  the  wagon  will  often  need  to  be  moved  forward  IS  ft.  or 
jo  it.,  either  to  let  a  car  pass  or  to  get  at  a  different  part  oi  the 


SEMI-CONVERTIBLE  CAR  FOR  STROUDSBl'RG 


cevribatcj  are  used  at  either  cud,  and  have  drop  fash  and  iolding 
doors.  The  interiors  are  finished  in  natural  oak  with  decorated 
birch  ceilings. 

Ftrill  sand-boxes,  angle-iron  buntpffi,  radial  draw-bars,  ratchet 
brake-handles  and  "bedenda"  gongs  are  furnished.  The  trucks 
are  "Eureka"  maximum  traction. 



Manila  Electric  Franchises 


The  bureau  of  insular  affairs  of  the  War  Department  has  leaned 
a  statement  announcing  that  it  is  now  in  a  position  to  iurnish  in- 
tending bidders  the  lull  text  nl  the  enactment  of  the  Philippine 
Commission prov  idiiik'  lor  granting  iraucliises  fur  an  ili-ctric  street 
railway  and  an  electric  light,  heat  and  power  system  in  Manila  and 
Us  vulnirhs.  As  previon-lv  slated  in  the  StKrRI  RAILWAY  Jour- 
S\U  the  franchises  will  be  awarded  alter  Competitive  bidding,  the 
lnils  In  be  tiled  in  Manila  before  March  5.  1003,  when  they  will  lie 
opened  The  route  oi  the  proposed  system  is  .tj  miles  long.  The 
points  of  compel  11 11  m  for  bidding  are  the  duration  of  the  franchise, 
not  to  exceed  fifty  year-.:  the  rate  of  fare  on  the  railway  not  to 
exceed  7'  .  cents  gold  for  first-class  passenger*,  and  f.  cents  gold 
inr  second-class  pa»*engcr«.  and  the  compensation  to  be  paid  the 
city  ol  Manila,  not  less  than  I'i  |scr  cent  of  the  gross  earnings, 
t'oiisitiii-iioii  imum  begin  wttlitn  m\  month*  after  awarding  the 
lad.  and  he  completed  twenty  months  thereafter. 

 »♦«  

Automobile  Tower  Wagon 

The  Columbus  Railway  Company  ii  using  an  automobile  tower 
u-igmi  in  its  construction  and  repait  work  which  contains  some 
features  nf  interest.  The  accompanying  illustration  shows  the 
Ki1111.1l  appearance  i>l  the  wagon.  It  will  be  noticed  that  the 
mechanism  i-  carried  low  to  insure  stability  and  firmness  when 
the  wagon  ha*  a  high  lower  Power  is  fiiruislied  by  a  gas  engine, 
similar  to  those  used  in  stationary  service,  excepting  that  the 
bed-plate  i*  removed  and  oiliei  Cttpports.  Hit  attaching  the  machine 
tn  the  irame  are  substituted.  Special  attention  was  given  the  dc- 
-ign  and  construction  oi  the  running  gear.  The  wheels  were 
especially  designed  and  the  axles  are  ot  *<dii|  steel  forging.  The 
frame  on  which  the  engiiit  and  transmission  gear  are  mounted  is 
Incited  from  angle  stei  I.  hot-rivetcd  and  reinforced.  All  bearings 
are  M'lf-aligning  and  sell-luhricatitig.  The  speed  oi  the  wagon 
may  be  regulated  by  a  small  band  wheel,  and  the  direction  of 
travel  changed  by  a  hand  lever  The  control  is  Sail)  to  be  so 
reliable  that  no  brake  is  required  even  in  going  down  a  steep  hill. 
An  emergency  brake  is  supplied,  however. 

This  wagon  has  now  In  111  in  use  about  two  months  and  line- 
men have  been  using  it  every  day  with  very  satisfactory  results, 
just  as  they  would  a  lu.i'e  ilrawn  wagon.    The.  linemen  IXpfMl 


work,  and  when  they  wish  to  return  to  the  original  position  the 
horse-drawn  wagon  frequently  has  to  be  driven  out  and  turned 
around,  whereas  the  automobile  will  go  forward  or  backward,  as 
may  be  required,  without  turning.  When  working  on  a  span 
wire  or  a  ieeder-tap  connected  with  two  trolleys,  the  automobile 


AUTOMOBILE  TOWI-.R  WAGON 

may  be  tun  directly  across  the  tracks  and  it  will  go  forward  or 
back  under  the  cross  wire,  a*  may  be  needed  to  get  in  proper 
location.  If  a  car  approaches  it  needs  only  to  go  forward  or  back 
a  few  feet  until  the  car  passes,  when  it  immediately  returns  to  its 

position. 

The  experience  of  the  Columbus  Railway  Company  has  been 
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■hat  considerable  saving  is  effected  in  the  maintenance  of  the 
automobile  as  compared  with  the  cost  of  maintaining  horses,  and 
an  additional  advantage  is  the  tart  that  it  is  always  ready  for 
use  however  many  miles  it  may  have  run  during  the  day. 

This  equipment  was  built  by  the  UolOT  Truck  &  Vehicle  Com- 
pany, oi  Columbus.  It  i»  being  placed  on  the  market  by  J.  R. 
Mclardcll  &  Company,  oi  Trenton.  N.  J. 

Chicago  Union  Traction  Appeal  Denied 

On  IJec.  15  the  Illinois  State  Supreme  Court  handed  down  it* 
decision  in  the  cave  of  the  L'nion  Traction  Company's  petition 
asking  for  a  rehearing  of  the  case  m  which  the  court  had  previously 
decided  that  universal  trailers  OWM  Ik-  given  <>n  all  the  com- 
pany's lines.  This  petition  was  denied.  This  cnd»  all  litigation  on 
thi»  question  as  far  as  Illinois  ei.tirts  are  concerned,  but  llie  ca%c 
may  be  taken  by  the  company  to  the  L'nned  States  Supreme  Court. 

The  decision  leaves  the  situation  practically  .is  it  st  I  fa-fore  the 

a|>|n-al  was  made. 

—  

Street  Railway  Patents 


UNITED  STATES  PATENTS  ISSUED  HK«  ».  I»C 
I  This  department  is  conducted  by  \V.  A.  Rosenbaum.  patent 
attorney.  Room  No  laq)-?  Nassau  -  Keck  man  Building.  New  York.| 
-is.jMo.  Street  Car  Fender,  J.  Xosek,  Prague,  Austria-Hun- 
gary. App.  filed  Sept  i,  ion.'.  The  mt  oi  the  lender  is  spring 
mounted  and  normally  held  under  the  car.  When  a  person  is 
struck,  the  impact  causes  the  lender  to  recede,  then  by  releasing 
the  net,  which  is  pushed  forward  knocking  the  feet  irom  under  the 
person  and  causing  him  to  fall  into  the  net 

715,291.  System  of  Control  for  Electrically  Propelled  Vehicles; 
W  B.  Potter.  Schenectady,  X.  V.  App.  tiled  April  8,  1890.  Means 
operated  by  fluid  pressure  ior  actuating  the  contacts  Of  the  con- 
troller, step  by  step,  and  manually  governed  electromagnetic 
means  for  controlling  the  application  of  the  fluid  pressure. 


PATENT  NO.  715 


7I5..W    Rail  Chair  and  Insulator.  \V.  I).  Young,  Baltimore. 
Md.   App.  filed  Oct  18.  1901.    A  third  rail  chair  having  a  dove 
tailed  opening  for  the  insulator  and  side  arms  ior  supporting  the 
guard  rails. 

715..MI  Brake  Shoe;  W.  O.  Belt.  Chicago,  III.  App.  filed  May 
A  A  brake-shoe  having  an  expanded  metal  strengthening 

strip  at  or  adjacent  to  the  back  face  thereof. 

715.415.  Electric  Trolley  Wire  Hanger;  A  Palmros,  Columbus. 
Ohio.  App.  filed  Sept  -'4.  1H77.  The  wire  is  gripped  by  a  pair  oi 
•bear-clamps  supported  by  a  bracket. 

715.48©.    Track-Sanding  Apparatus  tor  Electric  or  Similar  Cars; 
J.  S.  Lang.  Boston,  Mass     \pp.  tiled  April  .5.  looj.    The  motor- 
man  by  depressing  a  lever,  throws  gearing  into  frictional  engage 
mint  with  the  car  wheel,  thereby  rotating  lingers  in  the  sand- 


box to  Mir  up  the  sand,  and  at  the  same  time  opening  the  sand 
•.  ah  e. 

715,71  j.  Brake-Shoe;  V.  E.  Twist,  Milton,  Pa.  App.  filed  Sept. 
10,  lyoj.  The  face  oi  the  shoe  is  provided  with  a  hard  metal  insert 
consisting  oi  a  strip  cast  in  the  shoe  with  separated  portions  ar- 
ranged 111  a  general  transverse  direction  and  other  portions  join- 
ing their  opposite  ends  in  alternation. 

715,714.  Trolley  tor  Electric  Railway  Cars;  L.  E.  W'alkins, 
Springfield,  Mass.  App.  filed  Jan.  9.  1900.  The  trolley  is  con- 
nected tu  the  car  by  a  ball  and  socket  joint  and  trails  so  that  it  can 
raise  and  lower  to  compensate  lor  inequalities  in  the  conductor. 



ENGINEERING  SOCIETIES 


NEW  YUKk  RAILROAD  CLUB. — ""The  Operation  of  the 
Per  Diem  System  of  Settlement  for  Car  Hire"  was  the  subject  of 
a  papir  prepared  by  W  B  Casey  (or  the  regular  meeting  of  the 
New  York  Railroad  Club  Dec.  19. 

NEW  ENGLAND  RAILROAD  CLUB. — At  the  regular 
meeting  of  this  society  at  the  Pierce  Hall,  Boston,  on  Dec.  9,  a 
paper  on  "Electrically  Driven  Shops "  was  presented  by  Robert 
I..  Warner,  Boston  sales  manager  of  the  Wcstinghouse  Electric 
&  Manuiactuniig  Company.  Mr.  Warner's  paper  was  illustrated 
by  a  large  selection  of  stcreopticon  views,  showing  many  ex- 
amples oi  the  application  oi  direct-current  and  induction  motors 
to  the  driving  of  machine  shops,  tool*  and  other  apparatus 

PERSONAL  MENTION 

MR.  R,  S.  IVES,  who  recently  resigned  as  superintendent  ol 
ihe  Chicago  &  Milwaukee  Electric  Railway  Company,  of  Chicago, 
was  pleasantly  surprised  a  lew  days  ago  by  Uic  employees  ol  the 
ioiiip;iiiy,  who  presented  him  with  "a  beautiiul  diamond  ring  as 
a  token  oi  their  appreciation  of  his  labors  in  their  behalt. 

MR.  CHARLES  W.  W'ASON.  president  oi  the  Cleveland, 
Painesville  &  Eastern  Railway  Company,  was  presented  with  a 
magnificent  gold  watch  last  week  by  the  members  of  the  Everett- 
Moore  syndicate  and  his  associates  in  the  Cleveland.  Painesville 
ei  Eastern  Railway  Company.  The  presentation  was  made  at  this 
time  became  Mr.  Wason  and  his  wife  will  leave  Cleveland  in  a 
tew  days  on  a  tour  around  the  world. 

MK.  WILLIAM  MANDELICK,  who  is  secretary  of  the 
Yerkes  interests  in  London,  is  spending  a  lew  weeks  in  this 
country,  and  will  return  to  Loudon  about  the  first  of  next  year. 
Mr.  Uandehck  was  formerly  connected  with  the  Sprague  Electric 
Railway  &  Motor  Company,  o(  New  York,  and  alterwardl  with 
the  Interior  Conduit  &  Insulation  Company,  and  has  been  con- 
nected with  the  Yerkes  interests  in  Loudon  ior  about  two  years. 

MR.  E  CONZENBACH,  electrical  engineer  of  the  Aurora, 
Elgin  &  Chicago  Railway  Company,  leit  the  service  of  that  com- 
pany on  Dec.  I  to  give  his  attention  to  personal  matters.  He  con- 
templates a  trip  to  Europe  next  month.  His  former  duties  will  be 
divided,  Mr.  Howard  Brooks,  who  has  been  with  the  company 
lor  some  time,  having  charge  of  third-rail  and  overhead  work. 
Mr.  S.  Potter,  formerly  oi  the  Toronto  Railway,  will  look  after 
the  other  electrical  work. 

MR.  ALBERT  C.  BARNEY,  a  member  oi  the  firm  of  Barney 
fe  Smith,  oi  Dayton,  Ohio,  died  at  Monte  Carlo  Dec.  6.  Mr. 
Harney  had  been  suffering  for  months  from  heart  trouble,  and 
made  two  trips  to  Nauhcim  without  improvement.  He  returned 
lo  Paris  a  feu  weeks  ago,  was  advised  to  go  to  a  warmer  climate, 
.mil  started  (or  Monte  Carlo.  He  collapsed  at  the  railroad  station, 
and  it  was  feared  by  his  attendants  that  he  would  expire  there, 
hut  he  lingered  and  (ailed  gradually  until  he  died. 

MR.  E  E.  DRAKE,  lately  general  manager  of  the  Union 
Elcklricitals  Gesellschlft,  of  Berlin,  has  just  returned  lo  this 
country.  Mr.  Drake  has  been  connected  with  the  Union  Com 
pauy  (or  about  two  years,  during  which  he  has  had  entire  charg< 
of  the  works  of  the  company,  ami  ha*  reorganized  them  and  intro- 
duced a  number  of  American  improvements  in  the  methods  oi 
manufacture.  Previous  to  his  connection  with  the  Union  Com- 
p..n\  Mi  Diaki  was  principal  issistant  to  Mr.  E'eck,  -p  ial  con 
missioner  of  the  United  States  to  the  Paris  Exposition  of  igoo.aml 
while  in  this  capacity  rendered  very  valuable  service  to  all  Ameri- 
can manufacturers  exhibiting  at  the  Pans  Exposition,  and  to 
American  interests  in  general.  Previous  to  his  European  experi- 
ence. Mr.  Drake  was  connected  with  the  Walker  Company,  and 
was  also  for  a  long  time  secretary  and  general  manager  of  the 
Sperry  Electric  Company. 


Digitized  by  Google 


I  roc 


STREET  RAILWAY  JOURNAL 


|Voi..  XX.    No.  25. 


FINANCIAL 


THE  MARKETS 

Wall  Street.  Dec.  17,  igo.*. 

The  Money  fTarket 

The  money  market  has  been  through  another  p.iiod  of  con- 
siderable strain  during  the  last  week,  hut  at  length  there  seems 
Rood  ground  for  believing  that  the  worst  has  been  si-en,  a:ul  that 
the  situation  henceforth  will  begin  to  grow  better.  Hope  tor  im- 
provement is  based  niair.iy  on  the  indications  that  currency  has 
commenced  to  Mow  back  in  quantity  from  the  interior.  For  the 
seven  days  ending  Saturday,  the  New  York  banks  had  gained 
upward  of  $2,000,000  irom  this  source.  Although  doubt  still 
exists  in  some  people's  minds  whether  this  may  not  be  only  a 
temporary  response  of  the  inland  exchanges  to  the  exceedingly 
I'igh  money  premiums  at  this  city,  the  more  general  impression 
i-  that  it  is  really  the  first  of  the  regular  return  movement  of 
crop-moving  money,  which  sets  in  about  this  time  and  continues 
up  to  the  end  of  l-'ebruary.  Of  the  oilier  influences  making  for 
improvement  in  money  conditions,  the  most  important  are  the 
heavy  liquidation  ol  the  last  week  on  the  Stock  Exchange,  and  the 
visible  signs  of  slackening  in  the  absorption  of  funds  by  the 
Treasury.  It  is  certainly  reasonable  to  expect,  ii  precedent  counts 
for  ai.ything,  that  January  will  be  a  much  more  iavorahlc  month 
than  either  November  or  December  has  been  in  respect  to  the 
Treasury's  routine  operations  in  the  money  market.  This  15 
mainly  because  government  expenditure,  which  grow  compara- 
tively light  toward  the  end  of  the  year,  are  apt  to  become  heavy 
again  in  the  early  part  of  the  new  year.  The  chances  arc  alto- 
gether that  bank  reserves  will  increase  during  the  next  few  weeks 
at  least.  Money  rates,  especially  lor  call  loans,  are  likely  to  be 
relatively  high  over  the  period  of  the  first-of-January  disburse- 
ments, but  already  some  disposition  has  appeared  toward  relaxa- 
tion in  time  money  rates.  Confidence  in  the  situation  has  been 
strengthened  greatly  by  the  concerted  action  of  a  number  of 
leading  bankers  pledging  $50,000,000  in  a  pool  to  be  loaned  out 
freely  ill  case  of  need.  Whin  this  action  became  known  on  Mon- 
day, it  helped  greatly  to  allay  apprehension  over  further  trouble 
in  the  money  market. 

The  Stock  Harket 

The  stock  market  has  passed  through  a  period  of  liquidation 
during  the  past  week  even  more  severe  than  an>  that  have  pre- 
ceded it  Ostensibly  the  cause  of  the  decline  has  lain  in  the  un- 
favorable money  conditions  as  reflected  in  the  excessive  loaning 
rates,  especially  lor  time  money.  But  keen  observers  are  inclined 
to  doubt  whether  the  money  difficulties  of  themselves  would  have 
been  sufficient  to  occasion  such  a  very  severe  shakedown,  had 
it  not  been  the  plan  of  the  banking  interests  to  force  liquidation 
to  its  furthest  extreme,  In  other  words  it  would  seem  that  money 
rates  have  been  kept  higher  than  the)  naturally  would  ha\e  been 
ior  the  purpose  of  encouraging  the  closing  out  of  speculative 
accom-is.  At  this  writing  the  worst  i«  believed  to  have  been  seen 
so  iar  as  the  influence  of  the  money  stringency  is  concerned.  In 
the  view  oi  baukirs  and  conservative  persons  generally,  the 
speculative  liquidation  has  gone  as  iar  as  is  necessary  to  re- 
establish a  sound  position  in  the  financial  community.  There 
would  be  no  obstacles  in  the  way  of  immediate  and  substantial 
improvement  were  it  not  i«.r  I  be  danget  which  lurks  on  the  DO* 
litical  horizon  in  the  crisis  that  has  developed  in  VeneioeU,  For 
the  moment  this  is  the  subject  of  greatest  concern  in  the  mind  of 
everybody  interested  in  any  way  in  the  security  market.  So  far 
nothing  ha*  happened  to  occasion  serious  alarm,  nor  has  Wall 
Street  come  to  really  fear  that  anything  serious  will  happen. 
But  it  is  the  vague  possibilities  which  no  one  can  help 
feeling  under  the  circumstances  that  provide  a  source  ol 
constant  um  asmess  and  kiep  (he  market  in  an  exceed- 
ingly nervous  condition.  It  is  an  o|K-n  secret  that  the 
$50,000.0(10  money  pool,  already  alluded  to.  was  formed  mainly 
with  the  idea  that  it  would  serve  as  a  protective  fund  should  the 
course  of  political  events  during  the  next  few  days  threaten  a 
panic.  This  knowledge  in  itselt  is  an  additional  element  of  dis- 
quiet. Prcdn  lions,  therefore,  regarding  the  immediate  future  of 
the  RMrh Cl  arc  extremely  unsafe  The  only  definite  conclusion 
that  can  be  drawn  is  that  were  the  Venezuela  imhrogli.,  to  be 
disposed  of.  the  other  lorces  in  the  situation  would  act  very 
quickly  to  bring  about  a  substantial  improvement 

The  local  traction  stocks  have  done  nothing  in. .re  than  follow 
the  course  of  the  g.ncral  market.  They  have  suffered  fully  ai 
much  as  any  of  the  other  groups,  because  the  speculation  which 
developed  at  the  time  of  the  Manhattan  lease  placed  them  all  in  a 


pretty  vulnerable  position.  Brooklyn  Kapid  Transit  has  been 
iairly  well  protected  on  the  decline  by  the  inside  party,  which  has 
lately  become  more  aggressive  in  consequence  of  the  turn  for  the 
better  in  the  company's  earnings.  The  15-point  drop  in  Manhat- 
tan from  its  recent  high  figures  has  invited  considerable  invest- 
ment buying,  and  those  who  arc  in  a  position  to  watch  the  trading 
assert  that  the  speculative  holdings  of  the  stock  have  been  pretly 
well  cleared  out. 

Philadelphia 

The  Philadelphia  traction  issues,  moving  in  sympathy  with  the 
general  market,  have  been  extremely  weak,  touching  the  low- 
est prices  in  a  long  time  past.  Philadelphia  Kapid  Transit  broke 
from  ISJ4  to  14.  L'nion  Traction  from  47  to  44^.  Philadelphia 
Traction  irorn  11714  to  97.  American  Railways  from  52  to  50,  and 
Pairmount  Park  Transportation  from  25  to  24.  Railways  General 
sold  at  4,  Indianapolis  Street  Railway  at  <>l  and  92,  and  Consoli- 
dated Traction  of  New  Jersey  at  67'/i-  A  partial  rally  has  oc- 
curred from  these  low  figures,  but  the  market  remains  in  a  very 
nervous  condition.  There  arc  no  new  developments  of  a  local 
nature  in  the  situation,  and.  as  a  matter  oi  fact,  no  interest  attaches 
to  specific  conditions  in  individual  properties,  while  everything  de- 
pends so  manifestly  upon  the  course  of  the  gen-ral  market.  The 
statement  was  made  in  this  department  of  our  is'iic  of  Dec.  13 
that  the  dividend  rate  on  the  American  Railways  stock  was  not 
increased  at  quarterly  meeting.  This  was  an  ciror,  as  at  that  meet 
iflg  the  dividend  rate  was  raised  from  5  per  cent  to  6  per  cent. 

Chicago 

Prices  have  declined  as  a  rule  in  the  Chicago  market,  but  on 
scattering  sales  rather  than  on  any  important  liquidation.  City- 
Railway,  ex  dividend,  tell  from  210  to  207.  l'nion  Traction  went  as 
low  as  13)4,  Lake  Street  declined  from  9  to  S'A,  North  Chicago 
Street  Railway  from  i6.'! ..  to  ifx>.  West  Chicago  from  84  to  St, 
Mvtriqtolitan  Elevated  common  from  36' i  1035,  and  the  preferred 
irom  K5  to  84.  General  market  conditions  are.  ol  course,  the  sole 
reason  for  this  break.  Regarding  the  Chicago  traction  situation 
itself,  all  the  lines,  both  overhead  and  surface,  are  reported  to  be 
doing  a  heavy  business;  the  Metropolitan,  for  instance,  will  show, 
according  to  present  expectations,  an  increase  of  25  per  cent  in 
this  month  s  traffic  over  December  a  year  ago.  The  action  of  the 
Aurora,  Klgin  and  Chicago  directors  in  declaring  a  J  per  cent 
dividend  on  the  shares,  caused  a  good  deal  oi  unfavorable  com- 
ment. The  company's  gross  earnings  for  November  were  only 
$16,593,  which  is  far  short  of  the  rate  necessary  to  pay  the  declared 
dividends.  It  is  a  fact,  however,  that  the  road  has  suffered 
through  the  delay  in  obtaining  its  proper  ear  equipment  It  has 
been  operating  with  only  20  per  cent  of  its  intended  quota  of  cars, 
during  the  few  months  since  the  line  was  opened.  Judging  by  the 
results  obtained  with  its  facilities  thus  hampered,  officials  say  that 
the  money  paid  out  in  dividends  from  sources  other  than  earnings 
will  be  quickly  recovered  when  the  additional  cars  arc  obtained. 
Other  Traction  Securities 

All  the  leading  Boston  stocks  have  made  the  lowest  prices  oi 
the  year  this  week,  in  sympathy  with  the  movement  of  the  general 
market.  Boston  Elevated  went  as  low  as  140'*  on  Saturday, 
Massachusetts  Klectric  common  touched  33.  and  the  preierrcd  94 
Partial  recoveries  have  taken  place  during  the  last  two  days 
Apart  from  Massachusetts  common,  in  which  there  was  a  good 
deal  of  speculative  liquidation,  the  trading  was  light  In  Balti- 
more prices  have  also  recorded  low  levels  during  the  past  week. 
United  Railways  incomes  dropped  from  6t.l4  to  65*,,  rallying  a 
trifle  later.  The  general  4«  went  down  irom  05  u,  04".,.  and  the 
stock  sold  freely  at  13.  Mleswhcre  business  was  at  a  standstill 
A  single  hundred  Nashville  Railway  stock  changed  hands  at  4"  J. 
and  small  sales  were  reported  of  Auacoslia  and  Potomac  5s  at  <w. 
North  Baltimore  Traction  5*  at  li9'i.  City  Passenger  4'A*  at 
102' 4.  and  City  Passenger  5s  at  107.  The  week's  transactions  on 
the  New  York  curb  include  New  Orleans  Railways  4'js  between 
7BH  and  "N.  Washington  Electric  preierrcd  at  47!  j.  Brooklyn  City 
Railroad  at  24ft' j,  New  Orleans  common  at  l.l-vi,  San  Francisco 
subscription  rights  irom  4b1 4  down  to  45,  and  Intcrborough  Rapid 
Transit  40  per  cent  paid  at  109  and  107,  only  100  shares  changing 
hands  at  each  figure.  Miami  &  Erie  Canal  was  the  most  activ  • 
stock  on  the  Cleveland  exchange  last  week,  453  shares  changed 
hands  at  between  301  j  and  Lake  Shore  Electric  common 

v.  :.|  for  245  shares  at  14  and  14'^.  the  lowest  mark  in  some  time 
A  small  lot  of  Elgin.  Aurora  &  Southern  sold  at  50.  Northern 
Ohio  Traction  preferred  receipts  went  at  05 «4.  and  Western  Ohio 
receipts  dropped  to  26  for  a  small  lot.  Springfield  &  Xcnia  sold 
at  |6»S,  a  very  low  figure 
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Security  Quotations 

The  following  table  shows  the  present  hid  quotations  for  the 


leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week: 

Outing  Hid 

Dm  :•  Dm,  it 

American  Railway*  Compan)                                                     62  61% 

Aurora,  Elgin  A  Chicago                                                         aS*  XI 

Boston  Klrsatcd                                                                      153  150 

Br.-iklyn  K.  T                                                                        «4  «1S 

Chicago  City                                                                 a«  a* 

Chicago  Union  Tr.  (common)                                                    It  II 

Chicago  I'nion  Tr.  (preferred)                                                   4&  4S 

Cleveland  Electric                                                                   »S  3SA» 

Columbui  1  common)                                                            U  4tt 

Columbus  I  preferred)  KB  1<6S 

Conaoiidaled  Traction  of  \.  J                                                   4>\  O 

Consolidated  Traction  of  N.  J.  U                                            107*  107* 

Detroit  United                                                                         —  *»4 

Electric  FanVl  Tr.c.,..n  (Philadelphia)  li                             M  IW4 

Elgin.  Aurora  A  Southern                                                             46  U 

IndianafM.li*  Street  Railway  4*                                                      —  Sr.1* 

l.«ke  .Shore  Elretrtc                                                                       12V,  13% 

Lake  Street  Elevated                                                                  9'«  ■ 

Manhattan  Railway                                                                       147%  ltls, 

Ma**arhusctts  Elec.  Co*.  Icommon)    3t 

Ma.*achu*ctt*  Elec.  t  o*    (ptetrrrrd)                                             «  - 

Metropolitan  Elevated,  Chicago  (common)                                M  35% 

Metropolitan  Elevated,  Chicago  (preferred)                                   US  K5 

Metropolitan  Street                                                                       1S»%  136% 

New  Orleans  Rail*. ay*  ImiimiI                                               i&%  I.T- 

New  Orleans  Railways  ([.referred)                                              4i's  «»*» 

North  American                                                                 1U  Ul% 

.Northern  tiliio  Traction  (i-ommirti)                                             —  — 

Northern  Ohio  TlMttM  (preferred)    !•.'■ 

North  Jrr*ry                                                                           30  3tf% 

Northwestern  Kletaled,  Chicago  (common)                                  30  — 

Philadelphia  Rapid  Trin.it                                                         lj\  It 

Philadelphia  Traction                                                               37%  W 

St.  Emu*  Tran*it  (common)                                                      27  27H 

Sooth  Side  Elevated  (Chicago)                                                 107  I0» 

Syraco.c  Rapid  Tran.it                                                                  »»*»  32 

Syracuae  Rapid  Tran*it  tprefcrred)                                            75  7!) 

Third  Ansae                                                                          —  1SI 

Toledo  Railway  A  Eight                                                               aX  35 

Twin  City,  Minneapolis  (common)                                            11514.  114 

United  Railways,  Sit  Louis  iprrfrrred)   tl 

United  Railways.  St.  to»>«.  4a                                              44%  Msg 

I'nion  Traction  1  Philadelphia)   '   47  451*! 

Weilem  Ohio  Receipt*                                                            27%  y, 


a  A*krd.   h  LM  »ale 

Iron  and  Steel 

The  output  of  pig  iron,  according  to  the  monthly  figures  of  the 
Iron  Age,  is  again  increasing  rapidly,  and  if  it  were  not  for  the 
difficulty  in  obtaining  fuel,  it  would,  in  the  opinion  of  tin-  same 
authority,  surpass  all  record*  Production  1*  now  reckoned  at 
,5,56,617  ton*  weekly,  an  increase  of  6500  tons  weekly  over  the 
outturn  of  last  month  Inability  to  supply  themselves  at  homr 
has  led  some  of  the  steel  manufacturers  10  import  Bessemer  pig 
from  abroad,  which,  it  seems,  can  be  done  about  as  cheaply  even 
with  the  duty  paid  as  to  buy  at  home  Other  features  of  the  iron 
situation  are  the  heavy  trade  in  sheet  sleel,  in  plate*  ami  in  struc 
tural  material,  and  the  enormous  orders  ahead  for  sleel  rails.  It 
is  said  that  the  rail  mills  already  have  on  their  books  orders  for 
1,800.000  tons  of  rails  for  next  year's  delivery,  not  counting  the 
surplus  of  unfinished  orders  which  will  be  carried  over  from  this 
year.  Quotations  are  as  follows.:  Bi*scmir  pi*  iron.  $21.75  a  $22. 
Bessemer  steel,  Pittsburgh  delivery.  $.H);  steel  rails.  $jK 

Metal* 

Following  are  the  quotation*  for  the  leading  metals:  Copper, 
III,  cents,  tin  2}<  i  cents,  lead  d'-fi  cents,  and  speller  4'JO  cents 

 *♦«  

SAN  FRANCISCO.  <  At. -The  United  Railway  ft  Investment  Company, 
of  San  Francisco,  l.a*  declared  a  dividend  of  1',  per  cent  on  the  preferred 
stork,  payahle  /an.  3  to  «tock  of  record  of  Dec.  24. 

FORT  WAYNE.  1ND  The  Fort  Wayne  TlUgti—  Company,  embracing  all 
the  city  transportation  line*,  the  line  between  the  feeder  canal  and  St.  Joe 
River,  a*  well  at  the  rtobinsem  Park  summer  resort.  pa**cd  into  new  bands 
live.  Hi  The  purchasers  incluilc  Henry  C.  Paul  and  Senator  S.  R.  Fleming, 
..I  Fort  Wayne;  James  Murdock.  Samuel  Murdock.  Charles  Murdoch,  of 
Lafayette.  George  Mil  ullough.  who  is  intended  in  the  Union  Traction  Com. 
[•ny.  of  Anderson;  Colonel  J.  Levering  Jones,  of  Philadelphia,  who  reprc 
tents  a  syndicate  of  F-astcin  hankers. 

FRANKFORT,  KY  —  It  is  announced  that  Colonel  John  J.  Webb,  of  Spring- 
field, Ohio,  has  just  commuted  the  purchase  of  the  Frankfort  ft  Suburban 
Railway  Company,  operating  7  miles  of  trait.  Colonel  Webti  1*  intrrestrd 
in  several  important  mtrrurban  railway*  rn  Ohio. 


FRAMING  HAM.  MASS— The  Framingham  Union  Street  Railway  Company 
ar.d  the  Framingham.  Southburo  it  Marlboro  Street  Kailway  Company  have 
each  declared  an  annual  dividend  of  5  per  cent,  payable  Jan.  1,  1902, 

HAVERHILL.  MASS.— The  Haverhill  4  Southern  New  Hampshire  Street 
Railway  Company  has  asked  the  Railroad  Commiisioners  for  permission  to 
increase  its  capital  stock  from  fSu.UOu  to  $&0,iMO. 

LOWELL,  M  ASS -The  Lowell  ft  Prlham  Street  Railway  Company  has 
**kcd  the  Railroad  Cotnmis.ioncrt  for  authority  to  incrrase  its  capital  stock 
from  IK'.tKO  to  fH.."<>. 

LAWRENCE.  MASS  -  The  Lawrence  ft  Methoen  Slrcet  Railway  Company 
has  asked  the  Railtoad  Commissioners  for  authority  to  increase  its  stock  from 
(70,000  to  S125.0M. 

STOUGHlOfff,  MASS  —Judge  Colt,  in  the  United  States  Circuit  Court,  baa 
denied  the  petition  of  Wilkin  A.  Clarke  10  complete  tbc  sale  of  the  Stougbton 
ft  Randolph  Street  Railway  by  permitting  him  to  pay  the  balance  due  (445,000) 
on  the  recent  sale.    The  court  will  probably  order  another  sale  of  the  property. 

DETROIT,  MIOI.-Thc  earning*  of  the  Detroit  United  Railway  for  Novrm- 
ber  were  3312.365.  a  gain  uf  $37,196  over  the  same  month  last  year. 

DETROIT,  MICH  — The  director,  of  the  Detroit  United  Railway  met  in 
tin*  ..ty  li-t  ».ck  T  lie  uv.ul  u.tiartcrlv  dividend  of  1  per  cent  was  declared, 
and  It  was  voted  to  spend  the  es.ua  3  per  cent  in  improvements,  chiefly  in 
imprcved  rolling  st-ck  and  extensions.  It  is  stated  the  company  is  now  earn- 
ing 7  per  cent  on  its  capital  stock.  The  Sandwich.  Windsor  ft  Amberstburg 
Railway  Ci.mpany.  the  majority  of  whose  stock  is  controlled  by  the  Detroit 
("niusL  will  i**oe  a  twenty  year  4H  per  cent  mortgage  for  $fiO0,Ow0  to  provide 
for  the  ratension  of  the  road  to  Amherstburg. 

ST.  LOUIS.  MO.— The  statement  of  the  St.  Louis  Ttunvit  Company  shows 
the  total  earning*  for  November  to  be  4653,577.  as  against  »4T».S»  in  November. 
1901,  or  a  total  gain  of  171.1*7  The  tutat  earnings  for  the  first  eleven  months 
of  the  present  year  amount  to  45.si*vj^7fi.  For  the  same  period  last  year  the 
earnings  were  IS.3ir7.fS7.  These  figures  show  a  total  gain  of  35*1  .ltd  for  this 
year  over  1901.  An  official  of  Ifae  company  says  that  the  net  earnings  will  show 
a  gain  propottionate  to  the  gross  earnings  The  percentage  of  operating  «• 
|*rli*rs  and  lanes  to  the  gross  earnings  has  been  scaled  down  to  a  low  figure. 

MANCHESTER.  N.  II.-  The  Manchester  Traction.  Light  ft  Power  Company 
lij,.  di-ilared  a  regular  semi  annual  dividend  of  3  per  cent,  payable  Jan.  IS,  to 
««.*rk  of  record  Jan.  «. 

NEW  YORK,  N.  Y— The  following  ha*  been  sent  out  from  the  office  of 
August  llelmont  ft  Co  :  The  remaining  *is  instalment*  of  10  per  cent  each 
on  patt  paid  slock  of  the  Intertioeough  Rajitd  Tran.it  Company  are  hereby 
called,  payable  at  our  ofhee  on  following  dates:  Jan.  5,  Feb.  2.  March  2.  April 
U  May  1  and  June  L  Certificates  must  be  presented  for  endorsement  at  time 
uf  the  respective  payments. 

TOLEDO,  OHIO  The  Maumee  Valley  Railway  «  Light  Company  was 
organired  Ikrc.  12,  with  a  captital  stock  of  41.i»<i,i«o.  for  the  purpo*c  of  taking 
over  the  Tole.lo  ft  Maumee  Valley  Ka.l.ay  and  the  Toledo.  Wstrrville  ft 
Southern  Railway. 

AKKON.  OHIO -The  Northern  Ohio  Traction  Company's  railway  depart 
mint  earned  JC2.3I0  during  November,  a  gain  of  113.3U4  over  the  saiive  month 

but  year. 

SPRINGFIELD.  OHIO— It  i*  announce.!  that  r*  Governor  Asa  A.  Rushnell. 
■stio,  it  i«  said,  realiied  something  like  |5,0uV).<glJ  (mm  Hie  -ale  of  hi*  inlerevtl 
m  the  Warder,  Ru'hnell  ft  Clexner  Comiiany,  hat  formed  an  alliance  with 
Colonel  John  4s.  Webb,  of  SnringiicM,  a  prominent  clectrie  railway  promoter, 
tor  the  purpoM-  of  establishing  tin  largest  interurban  *r.tem  in  the  Central 
West. 

CLEVELAND,  OHIO.  The  earnings  of  the  Elgin.  Aurora  ft  Southern 
Traction  Company  for  November  were  I2S.G07.  a  gain  of  |fi,«5S  over  the  same 
month  last  year. 

t  LEVI  I.  VMI.  OHIO  -Cross  earning,  of  Uie  Aurora.  Elgin  h  Chicago  Rail 
way  for  the  month  of  November  were  4lil..'.9l 

CLEVFI-VND.  OHIO.  The  grm*  earnings  of  the  Cincinnati.  Dayton  ft 
Toledo  Traction  I  ..mpany  lor  November  were  3SSJ15.  a  gain  of  38,753  over 
November.  1WH. 

COLUMBUS,  OHIO  The  Columbus.  Puckevc  Lake  ft  Newark  Traction 
Company  ha*  declared  in  tint  dividend  on  the  ».r"V"l  preferred  stock,  1H  per 
<ent  (ayabkt  Jan.  I.  to  stock  of  record  Dee.  3>. 

<  ANION.  OHIO.  The  Canton-Akron  Company  has  dcelared  a  temi  annual 
divi.U-nd  of  3  per  cent,  payable  Jan.  1  to  stock  of  record  IVc  SO. 

ALLENTOWN,  HA— The  Allentown  ft  Reading  Traction  Company  has 
l  ied  a  mortgage  to  *ecure  irSO.onO  bondt. 

GREENSBUttG,  PA.  A  aaoitgagc  for  tl.lW.OS)  ha*  been  placed  on  record 
in  W< -tttiorel.mil  l  ounly  bv  the  Fitt*burgh  ft  Allegheny  Railway  Company, 
which  it  building  from  Appollo  to  I,eechhurg  by  way  of  Vandergnft,  with  an 
rstrnsion  to  New  Ke?i*il!gton,  'I  lie  mortgage  iv  given  in  favor  of  the  Public 
Tiust  Company,  of  PillOi-.irgli. 

PHILADELPHIA,  PA —The  Interstate  Railway*  Company,  mention  ot 
who»e  incorporation  was  made  in  the  Srattr  Railway  Ioubxal  for  Dec.  IS, 
ha*  tWlMllsUll  an  office  at  Reading.  Pa.,  with  W.  W  Light  as  irrasursr.  and 
a  call  ha*  been  issued  for  'Jt  per  cent  of  the  *uh*eri|itu*n«-  Although  no 
authoritstive  infornuition  concerning  the  plan*  of  the  company  is  avadahle,  it 
is  still  declared  that  flie  purpose  of  the  company  is  to  pot  through  the  re- 
ported merger  of  New  Jcfev,  Pennsylvania  and  Connecticut  properties.  In 
fact,  there  seems  to  he  a  gtowing  tendency  to  magnify  tbe  purposes  of  the 
company,  and  recently  the  United  Power  ft  Transportation  Company  has  been 
mentioned  as  a  patty  to  the  ojieraiion*  of  the  company.  That  complete 
seerrv-y  can  be  much  longer  maintained  concerning  the  company  is  improbable. 

PHILADELPHIA.  PA.  The  American  Railways  Comp  ny  reports  for 
November  gro»s  raining*  of  »W,M0.  an  .ncrease  of  320,7<H;  from  July  1  an 
increav-  ot  3124.717  is  shown, 
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The  recent  experience  of  tilt-  Manhattan  Railway  in  having  its 
entire  system  practically  tied  up  by  a  sleet  storm  has  had  a  dis- 
quieting effect  upon  the  community.  Through  misrepresentations 
of  the  sensational  press  the  trouble  experienced  was  magnified  and 
distorted  out  ot  all  proportion  to  its  actual  importance  and  sig- 
nificance. The  rial  facts  were  bad  enough,  and  an  unfortunate 
combination  ol  circumstances  nude  them  well-nigh  intolerable, 
but  a  dispassionate  review  of. the  situation  with  a  full  knowledge 
of  the  conditions  that  obtained  cannot  fail  to  be  reassuring,  inas- 
much as  it  shows  that  there  is  every  reason  to  believe  that  the  ex- 
perience will  not  be  repeated. 

In  the  first  place  it  may  as  well  be  frankly  staled  that  the  sleet 
siurin  found  the  company  wholly  unprepared  to  meet  it;  this  fact 
admitted,  no  further  explanation  of  the  trouble  is  required  by 
practical  railway  men,  (or  it  i»  recognijed  that  to  permit  a  sleet 
or  snowslorm  to  gain  headway  generally  mean*  complete  de- 
moralization of  traltic.  But  in  justice  to  the  management  it  may 
lie  stated  that  there  were  many  extenuating  circumstances, 
although  naturally  the  public  was  in  no  mood  to  listen  to  ex- 
planations or  give  due  consideration  to  excuses.  It  is  only  neces- 
sary, however,  for  the  purposes  of  the  present  article  to  mention 
that  the  plans  of  the  company  ior  fighting  sleet  storms.  a>  de- 
scribed in  the  Street  Railw  ay  Journal,  Dec.  6,  have  since  been 
put  in  operation,  and  the  management  is  now  convinced  that  no 
further  serious  delay  or  inconvenience  will  be  experienced  in  the 
operation  of  the  road  from  this  cause 

It  should  also  be  thoroughly  understood  that  the  mixed  ser- 
vice, which  made  the  lime  interval  between  electric  train*  much 
longer  than  it  would  be  if  all  the  steam  locomotives  had  been  re- 
placed by  motors,  permitted  the  third-rail  at  many  points  to  be- 
eome  covered  with  a  thin  film  of  ice.  and  thus  to  be  effectually  in- 
sulated from  the  shoe.  Just  as  soon  as  the  motor  car  reached  one 
ol  these  points  on  the  rail  ilir  flow  of  current  was  stopped  and  the 
irain  was  brought  to  a  standstill,  li  the  shoe  retained  sufficient 
heat  to  melt  the  sleet  from  the  rail  and  the  motorman  had  not 
turned  off  the  current  the  car  would  start  with  a  jerk  as  soon  as 
the  shoe  touched  the  rail,  only  to  Ik-  brought  to  another  stop  when 
another  covered  portion  of  the  rail  was  reached  Willi  the  entire 
road  el  i-i •  ,i">  operated  ami  »:)  the  mot  1  cars  fitted  with  ihc 
track  cleaning  devices  which  arc  now  being  placed  upon  them  it  is 
believed  that  a  repetition  of  these  troubles  will  be  avoided 

The  means  employed  for  removing  sleet  have  been  almost  a* 
numerous  as  the  number  of  roads  installed,  but  in  the  larger  city 
systems,  hke  Chicago  and  Boston,  the  companies  depend  almost 
entirely  upon  continuous  service  and  the  use  of  brushes  and 
scrapers  on  the  motor  cars  The  use  of  brine  and  oil  have  also 
been  recommended  as  aids  to  keeping  the  sleet  from  adhering 
tenaciously  10  the  third  rati.  Iii  New  \  ork  a  solution  o(  chloride 
o(  calcium  is  being  used  very  effectively  instead  of  brine.  Both 
this  material  and  the  oil  are  sprayed  on  the  rails  by  atomizers  car- 
ried on  cars  especially  fined  lor  this  service.  To  he  effective,  ol 
course.  I  he  oil  should  be  tistd  before  the  sleet  gels  on  the  rail,  and 
the  brine  or  chloride  of  .-.ilcium  solution  is  put  on  to  remove  the 
sleet  after  it  is  on  the  rail.  Being  in  an  atomic  spray  there  is  no 
danger  of  its  falling  in  drops  on  the  street  below. 

One  di^inct  difference  between  the  New  Y'ork  construction  and 
that  in  oilier  cilie*  is  the  use  oi  guard  timbers  on  each  side  of  the 
third  rail  These  were  installed  to  protect  trackmen  and  others 
from  accidental  contact  with  the  rail,  and  are  undoubtedly  a  gaiety 
precaution  of  considerable  advantage  It  has  been  claimed  that 
they  add  to  the  difficulty  of  keeping  the  third  rail  clear  of  snow 
and  ice.  and  it  is  possible  that  this  is  the  ca<c  The  present 
opinion,  however,  is  that  with  the  frequency  of  trains  on  the  ele- 
vated, th«  detrimental  effect  of  these  timbers  as  regards  snow  and 
ice  is  slight  if  any.  In  Chicago,  where  no  attempt  is  made  to  pro- 
tect the  rails,  there  has  been  no  trouble  whatever  during  the 
last  three  years  from  sleet,  and  none  is  anticipated.  At  one  time 
the  Lake  Street  L  system  in  Chicago  had  protecting  strips  on 
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cither  side  of  the  third  rail  similar  to  those  employed  on  the  Man- 
hattan, but  they  were  removed,  and  it  is  said  that  less  trouble  has 
since  been  experienced  from  sleet  in  the  operation  of  this  line. 

It  has  been  suggested  that  the  third  rail  should  be  covered,  or 
that  it  should  be  fastened  so  as  to  present  a  side  contact,  but 
numerous  objections  have  been  raised  to  both  of  these  plans. 
Side  contact  could  only  be  made  by  employing  a  spring  to  press 
the  shoe  against  the  third  rail,  and  every  railroad  man  knows  that 
this  would  introduce  many  complications  at  switchc  and  cross- 
ings, and  might  seriously  impair  the  efficiency  of  the  system. 
Protected  third  rail  has  been  employed  experimentally,  but  never 
on  a  large  system  nor  upon  an  elevated  structure,  and  it  is  con- 
tended that  upon  the  latter  in  a  driving  sleet  storm  very  little 
if  any  protection  to  the  rail  would  be  afforded  by  placing  a  hoard 
over  it.  On  isolated  scctii  n<.  however,  where  the  track  was  laid  on 
the  ground,  this  plan  has  worked  very  satisfactorily  so  far  as  sleet 
alone  is  concerned,  But  it  has  been  found  that  snow  will  still 
drift  and  pack  around  the  rail,  and  the  ordinary  form  of  contact- 
shoe  will  iron  it  down  solid,  and  thus  effectually  insulate  the  shoe 
trotn  the  rail.  To  overcome  this  particular  difficulty  a  special  form 
of  shoe  has  been  tried  on  surface  roads  with  a  protected  third  rail 
for  overcoming  this  difficulty  It  consists  of  an  iron  bar  about  I] 
ins  long.  I '4  ins  wide  and  1  j  in.  thick  Instead  of  making  con- 
tact by  crossing  the  rail  at  right  angles  this  bar  projects  diagonally 
across  the  rail  in  the  direction  of  travel,  and  thus  forms  a  sort  of  a 
plow  as  well  as  a  contact-shoe.  Thus  far  no  difficulty  has  been 
experienced  with  this  device  in  operation  at  switches  and  cross- 
ings as  might  have  been  feared. 

It  seems  to  be  the  general  consensus  ol  opinion,  however, 
among  the  men  most  experienced  in  third-rail  operation  that  no 
protection  is  necessary  in  elevated  systems  where  reasonable  pre- 
cautions are  taken  to  prevent  sleet  from  forming  on  the  track,  and 
where  the  interval  between  trains  is  as  short  as  on  the  Manhattan 
Railway. 

Tbe  Braking  Problem 

A  pair  of  very  interesting  papers  on  this  important  topic  have 
just  been  read  before  the  American  Institute  of  Electrical 
Engineers,  and  we  earnestly  n  nimend  them  to  the  study  of  our 
readers.  The  first  is  a  very  lucid  discussion  of  the  general  subject 
In  K  A  Parke,  taking  up  the  principle-  of  braking  and  their  ap- 
plication in  practice.  The  second  paper,  by  J.  D.  Keiley.  gives  the 
results  of  a  series  of  tests  on  electric  cars  with  brake  q|  various 
types,  the  data  being  obtained  by  automatic  recording  mechanism 
that  eliminated  some  of  tin  sources  of  error  usually  found.  Ef- 
fective braking,  as  is  now  well  understood,  requires  the  application 
of  power  just  insufficient  to  produce  skidding  of  the  wheels,  and 
maintained  at  this  point  of  efficiency  as  the  car  slows  down.  The 
change  in  the  coefficient*  <>i  friction  forbids  a  constant  brake  pres- 
sure if  the  condition  just  mentioned  is  to  be  fulfilled,  and  the  most 
recent  types  of  air  and  electric  brakes  arr  designed  to  use  a  high 
shoe  pressure  at  first,  falling  off  gradually  as  the  speed  comes 
down  On  account  of  its  great  facility  in  application  and  the  ease 
with  which  this  regulation  of  pressure  may  be  attained.  Mr.  Parke 
strongly  fawirs  either  the  air  brake,  which  can  ue  manually  con- 
trolled, or  else  the  automatically-conttolli d  magnetic  track  brake, 
which,  in  spite  of  ohvious  good  qualities,  has  not  yet  taken  a 
prominent  place  in  electric  railroading  In  speaking  of  feasihle 
brake  pressures  the  interesting  point  is  brought  out  that,  with  the 
use  of  sand  on  a  slippery  track,  it  is  still  possible  to  reach  in 
theory,  at  least,  a  negative  acceleration  of  about  one-fourth 
gravity,  that  is  about  5'i  miles  per  hour  per  second.  As 
this  implies  a  corresponding  thrust  of  one-fourth  gravity  on 
the  passengers,  it  is  safe  to  say  that  emergency  stops  at 
such  a  rate  would  never  become  popular.  This  possible  figure 
of  brake  efficiency  is  considerably  above  safe  practice,  and  it  is. 
perhaps,  fortunate  that  every -day  brakes  are  far  from  attaining  it. 
Mr.  Parke  docs  a  good  service  in  calling  attention  to  the  com- 
mon fault  of  brakes  in  producing  any  unequal  pressures  on  the 


fiont  and  rear  wheels  and  in  causing  unpleasant  vibration  of  the 
trucks.  The  common  and  simple  forms  of  brake  seem  especially 
at  fault  in  this  matter,  and  it  is  sifc  to  say  that  even  hand  brakes 
could  be  greatly  improved  by  proper  equalizing  gear,  suited  to  the 
special  structure  of  the  truck  used.  The  track-brake  Mr.  Parke 
has  little  use  for.  unless  in  the  electromagnetic  form,  and  we  think 
most  practical  street  railway  men  will  be  inclined  to  concur. 

On  the  working  side  of  the  electric-car  braking  question 
Mr.  Keilcy's  paper  is  full  of  suggestive  point*.    He  worked 
with  six  different  forms  of  brake,  one  being  a  late  model  of  hand 
brake,  the  others  power  brakes  of  various  sorts.   The  cars  weighed 
about  18  tons,  and  were  operated  at  speeds  up  to  nearly  20  miles 
per  hour.    A  large  number  of  emergency  stops  were  made  and 
automatically  recorded,  and  from  the  data  thus  determined  Mr. 
Ke:lcy  has  constructed  a  set  of  curves  showing  the  characteristics 
of  the  various  brakes  employed.    The  most  striking  fact  which 
appeared  was,  as  might  well  have  been  expected,  the  great  in  - 
ieriority  of  hand  brakes  at  anything  above  the  most  moderate 
speeds.   Eor  instance,  at  15  miles  per  hour  the  car  ran  i5j  ft.  under 
hand  braking,  while  the  least  effective  of  the  power  brakes  stopped 
it  in  about  icS  ft  ,  and  the  most  effective  in  74  ft    At  20  miles  per 
hour  the  hand-brake  car  ran  205  ft.,  and  the  best  power  brake 
brought  it  to  a  stop  in  ici  ft    In  the  rough,  one  would  not  go  far 
wrong  in  saving  that  a  first-class  power  brake  will  stop  the  car 
in  about  half  the  space  requited  by  the  hand  brake    Rut  even 
among  power  brakes  Mr.  Keiley  found  considerable  differences, 
and  also  found  that  redistribution  of  the  pressure  as  between  the 
front  and  rear  wheels  resulted  in  a  very  material  improvement. 
C  omparing  Mr.  Keilcy's  result  with  Mr.  Parke's  data  it  is  inter- 
esting to  note  that  the  former's  most  effective  power  brake- 
stopped  the  car  in  just  about  twice  the  space  that  would  have  been 
required  by  Mr.  Parke's  estimate  of  the  best  efficiency  fairly  at- 
tainable.   This  means  a  negative  acceleration  of  2]  J  miles  to  3 
miles  per  hour  per  second,  which  seerns  quite  as  great  as  is  ad- 
visable in  a  passenger  car.  and  greater  than  should  be  used  except 
in  an  extreme  emergency     One  then  reaches  the  interesting  re- 
sult, which  current  practice  tends  to  confirm,  that  the  best  modem 
brakes  will  slop  a  car  as  quickly  as  it  is  safe  to  stop  it  under 
any  ordinary  conditions.    If  greater  braking  effect  is  demanded 
sonic  means  of  protecting  the  live  load  must  be  devised.    On  the 
other  hand,  many  of  the  brakes  now  in  use  fall  far  short  of  the 
permissible  maximum  efficiency,  and  are  totally  incapable  of 
making  a  stop  within  a  reasonable  distance,  save  at  low  speed 
W  ith  hand  brakes  the  statement  must  be  made  still  stronger.  From 
Mr.  Keilcy's  curves  it  is  easy  to  deduce  the  result  that  if  two  cars 
were  approaching  each  other  on  a  single  track,  each  running  at  15 
miles  per  hour,  and  through  fog  or  curves  got  within  too  yds.  of 
each  other  before  knowing  it,  a  serious  collision  must  result  in 
spite  of  all  the  hand  brakes  could  do.   There  would  really  be  no 
question  of  hrakes  using  in  order  or  not,  or  as  regard*  their 
prompt  application,  for  they  simply  would  be  inadequate.   And  it 
is  correspondingly  easy  to  see  that  even  with  power  brakes  a  col- 
li-) hi  mu  •  n  -ult  m  a  f  1.  of  any  d<  nsity    V,  In  -  fol -,,!,,,,  emi 
run  at  speed  they  must  simply  see  to  it  that  they  have  a  clear  track, 
for  there  is  a  limit  to  the  capacity  of  even  the  best  brakes. 

Contested  Traffic  Conditions  ii  Our  Large  Cities 

The  Merchants'  Association  and  certain  other  public  spirited 
bodies  in  New  York  haw  just  eotnmrnccd  an  actin-  campaign  to 
improve  the  condition  of  street  railway  traffic  in  New  York,  which 
is  admitted  by  all  to  have  become  a  very  serious  question.  It 
taken  up  in  the  right  way  and  if  given  popular  support,  a  move 
mcnt  of  this  kind  should  be  able  to  accomplish  a  great  deal  of 
good.  We  are  heartily  in  sympathy  with  a  campaign  of  this  kind, 
and  only  regret  that  it  was  not  commenced  several  years  ago,  in 
which  case  some  of  the  conditions  of  which  complaint  is  now 
made  might  possibly  have  been  avoided.  The  street  railway  com 
panics  have  done  all  that  they  can  do  by  themselves  to  ameliorate 
the  condition,  but  if  they  are  now  assisted  by  popular  opinion 
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there  is  no  doubt  but  that  some  improvement  can  be  secured  in 
a  problem  which  is  admittedly  difficult  and  which  at  best  is  not 
capable  of  absolute  cure. 

The  real  trouble  in  New  York,  as  in  other  large  cities,  is  the  fact 
that  our  large  cities  are  not  growing  outward  if  rapidly  as  they 
are  (trowing  upward.  The  modern  sky  scraper,  besides  revolu- 
tionizing city  architecture,  has  complicated  enormously  the  city 
transportation  problem.  The  ..nice  building  district  below  Fulton 
Street,  in  New  York,  for  instance,  contain*  perhaps  (our 
times  as  many  tenants  as  it  did  ten  years  ago.  and  ten  times 
as  many  as  twenty  years  ag<v  Nevertheless,  the  streets  arc 
no  wider,  and  although  the  railway  companies  have  intro- 
duced improved  motive  power,  which  will  care  for  tome 
of  the  increased  trathc  which  results  fr  .m  a  twenty-story 
city,  even  electricity  cannot  do  cscry  thing.  The  city  au- 
thorities, on  the  other  hand,  have,  up  to  this  time,  taken  no 
step*  to  assist  in  a  solution  of  the  problem,  and,  with  the  single 
exception  of  the  subway,  whOM  capacity  is  limited,  have  refused 
to  grant  any  more  additional  itanchisci  m  lower  New  York  than 
when  the  average  office  building  was  only  two  or  three  stories  in 
height  The  result  is  that  as  most  of  the  tenant*  of  these  buildings 
leave  their  work  at  practically  the  same  time,  or  between  5  o'clock 
and  11  o'clock,  the  congestion  is  terrific. 

Practically  the  same  conditii  ns  exist,  though  at  present  to  a 
somewhat  less  extent,  in  many  of  the  resideiin.il  district!  and  re- 
tail shopping  districts  in  New  York,  where  the  modem  apartment 
house  or  department  store  is  replacing  the  -ingle  dwelling  or  in- 
dividual two-story  of  our  forefathers  Could  the  latter  have  fore- 
seen the  type  of  structures  in  winch  their  descendants  were  to 
pass  their  days  we  trust  that  they  would  have  made  more  and 
broader  avenues  of  communication  from  one  patt  of  the  city  to 
another.  But  if.  km. wing  the  conditions,  they  did  not.  tiny  would 
not  have  been  any  more  unreasi  nal.lc  than  our  present  day  critical 
public,  which  complains  about  inadequate  traveling  facilities  while 
doing  its  most  to  hamper  those  which  exist. 

Although  the  rearrangement  of  the  streets  of  a  city  lo  secure 
more  lines  of  track  in  each  is  out  of  the  question,  there  are  certain 
directions  in  which  improvement  can  be  secured.  Whether  they 
are  made  or  not  will  depend  on  the  public  itself,  and  we  sincerely 
trust  that  the  crusade  which  is  being  inaugurated  for  improved 
transportation  facilities  in  New  York  will  bring  about  *om«.  re- 
forms, the  need  for  which  is  long  outstanding: 

Direction,  la  Whico  Reform.  Can  be  Secured 

One  of  the  most  important  steps  for  improving  the  situation 
which  can  be  taken  is  111  the  direction  of  pcrniisMl.lt  speed,  ft 
has  clearly  been  shown  that  placing  more  cars  on  the  present 
tracks  is  simply  out  of  the  question,  it,  during  the  rush  hours, 
when  the  greatest  congestion  exists,  the  tracks  are  now  worked 
up  to  their  capacity.  Even  in  the  non-rush  hours  it  is  very  doubt- 
ful if  additional  cars,  as  suggested  by  the  Mayor,  would  greatly, 
if  at  all,  relieve  the  surface  traffic  situation.  The  fact  of  the  matter 
is  that  the  number  oi  cars  run  during  all  business  hours  is  very 
nearly  the  same,  anil  the  effect  of  the  addition  of  more  cars  would 
be  simply  lo  reduce  the  speed  at  which  those  in  operation  could 
be  passed  any  junction  point.  In  other  words,  the  "seat- 
miles  per  hour"  would  not  be  increased,  and  some  other 
direction  of  improvement  must  he  followed.  There  is  no  difficulty 
about  a  maximum  speed  in  cities  of  .>s  miles  an  hour,  provided  the 
tracks  arc  kept  comparatively  clear  of  vehicles,  and  this  speed  is  in 
regular  use  in  many  of  the  Western  cities.  But  in  the  East,  and 
particularly  in  New  York,  it  is  not  at  all  uncommon  for  the  1rn:ks 
and  drays  habitually  to  use  the  part  of  the  street  covered  by  the 
tracks,  and  in  this  way  hold  back  long  lines  of  cars.  If  public 
opinion  should  decide  that  the  tracks  must  b<  kept  clear  they 
would  be  kept  clear,  and  it  is  up  to  the  citizens  of  every  large  city 
where  such  a  state  of  things  exists  to  say  whether  rapid  transit  is 
of  more  importance  to  the  business  nun  ..nd  women  who  are  on  a 
doien  or  more  cars  which  are  being  delayed  or  to  the  case  of  dry- 
goods  which  is  on  the  truck  causing  the  obstruction. 


Additional  Rontes  Also  a  Requisite 

Although  an  increase  of  speed  would  accomplish  considerable 
relief  in  New  York,  it  is  not  the  only  step  available  to  improve 
traffic  conditions.    Additional  routes  of  transit  in  the  lower  part 
of  the  city  arc  absolutely  indispensable.    The  new  subway  will 
help  matters  somewhat  when  it  is  finished,  but  its  effect  will  not 
keep  pace  with  the  growth  of  the  population,  and  more  heroic 
measures  are  needed  in  addition.    Both  of  the  present  New  York 
transportation  companies,  the  Metropolitan  ami  the  Manhattan, 
have  been  willing  for  a  number  of  years  to  build  additional  routes, 
but  their  construction  has  been  opposed  by  a  community  which 
has  been  particularly  blind  to  its  own  interests.   We  hope,  now 
the  fact  has  become  evident,  that  steps  of  some  kind  must  be 
taken  if  people  are  to  be  transported  between  their  offices  and 
places  of  residence  in  ordinary  comfort,  to  say  noth.ng  of  safety. 
As  long  as  ten  years  ago  the  Manhattan  Elevated  Railway  Com- 
pany presented  to  the  city  a  plan  for  the  construction  of  a  number 
of  additional  routes,  including  a  line  extending  the  entire  length 
of  West  Street  on  the  North  River  front,  and  with  two  cross-town 
connections     But  this  plan,  as  well  as  attempts  made  by  the 
Metropolitan  Street  Railway  Company  to  secure  additional  track- 
age rights  in  the  lower  and  Other  business  parts  of  the  city,  have 
been  continuously  opposed  tor  some  inconceivable  reason.   If  they 
had  been  granted  the  relief  would  long  ago  have  been  felt,  and 
there  would  not  now  be  occasion  for  the  present  agitation.  We 
sincerely  trust  that  the  bodies  interested  in  the  present  crusade 
will  agitate  the  need  of  more  and  better  transportation  facilities, 
and  will  make  their  voices  heard  in  municipal  as  well  as  legislative 
councils,  so  that  New  York  city  will  soon  have  the  additional 
elevated  surface  and  underground  tracks  which  are  needed  to 
carry  its  ever  increasing  population.   The  matter  nas  already  been 
delayed  too  long  and  action  is  imperative. 

The  record  being  made  daily  by  the  transportation  companies 
of  New  York  for  their  facilities  is  unparalleled  in  the  world,  and 
only  those  who  arc  unacquainted  with  the  conditions  under  which 
they  operate  could  cx|>cct  them  to  do  materially  better  in  caring 
for  the  traffic  under  the  existing  circumstances.  A  public  hearing 
will  be  held  at  the  City  Hall  at  10  o'clock  next  Tuesday  morning, 
at  which  we  hope  the  salient  facts  ..1  the  situation  will  be  brought 
out  and  public  n cognition  will  be  given  to  the  efforts  which  arc 
being  made  by  the  companies.  When  this  is  done  the  question 
of  the  best  possible  relief  can  be  taken  up  in  an  intelligent 
manner. 

The  Mayor's  Letter 

A  good  instance  of  the  lack  of  appreciation  of  the  real  condition 
oi  affairs  was  given  last  week  in  a  letter  sent  by  Mayor  Low  to 
the  presidents  oi  the  Manhattan  and  Metropolitan  Street  Railway 
Companies  suggesting  certain  changes  by  which  it  was  thought 
that  better  service  could  he  secured.  In  his  letter  to  the  Man- 
hattan Company  Mr.  Low  referred  to  the  large  traffic  carried  by 
that  company  during  "Dewey  Day."  four  years  ago.  and  stated 
that  he  did  riot  see  why  the  company  could  not  do  as  well  every 
day.  tn  reply  to  this  suggestion  Mr.  Skitt  pointed  out  the  fact 
that  the  travel  on  the  Manhattan  system  during  the  Dewey  cele- 
bration amounted  on  the  first  day  to  805.000,  and  on  the  second 
day  to  8,t6.ooo,  "under  conditions  with  which  everyone  in  New- 
York  at  the  time  is  familiar.  On  Dec,  22  last  the  company  with- 
out undue  delay  or  risk  of  accident  in  the  ordinary  course  of 
business  transported  03 1 ,000  passengers."  Other  suggestions 
made  by  the  Mayor  were  taken  up  in  detail,  and  some  reasons 
were  given  why  the  present  operating  practice  of  the  company- 
was  the  most  efficient.  Mr.  Skitt  believed,  however,  that  when  the 
present  improvements,  now  under  way  by  the  company  were 
completed,  there  would  be  a  marked  increase  in  the  carrying 
capacity  of  the  company. 

Mr.  Vrccland  stated  that  the  subject  matter  in  the  Mayor's 
questions  was  too  broad  to  be  discussed  with  the  limits  of  an 
ordinary  letter,  but  he  promised  to  take  the  matter  up  at  the 
meeting  on  Dec  so. 
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Kingston  Consolidated  Railroad  Company 


Among  tli?  smaller  street  railway  system*  of  (lie  country,  prob- 
ably none  has  received  (he  attention  uhich  has  been  directed  to 
those  in  Kingston.  Since  the  organization  ol  the  Kingston  City 
Electric  Railway  Company,  in  lSoj,  the  situation  has  attracted  the 
notice  of  railway  financiers,  lawyers  and  engineers,  and  after 
passing  through  many  vicissitudes,  a  unification  has  been  per- 


tracks  at  grade,  a  subway  should  be  built  near  the  existing  cross- 
ing. During  the  time  of  the  litigation  and  the  building  of  the 
tunnel  the  road  was  under  the  direction  of  C.  Gordon  Reel,  as 
engineer  and  superintendent,  and  a  reorganization  committee, 
consisting  of  John  I.  Watcrbury,  Charles  M.  Preston  and  August 
Belmont,  had  the  operation  in  their  charge.  These  same  interests 
now  control  the  entire  property,  and  although  after  the  building 
of  the  tunnel  Mr.  Reel's  services  were  dispensed  with  for  a  time,  at 
the  final  consolidation  last  year  he  was  recalled  and  now  fills  the 
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fected  which  places  the  Kingston  system  in  the  bout  rank  of 
economically-operated  roads.  The  street  railways  of  Kingston 
date  back  to  186?.  when  the  Kingston  &  Rondout  road  was  built. 
The  name  of  this  road  was  changed  in  iSju  to  the  Kingston  City 
Railroad.  About  1892  the  formation  of  a  new  electric  system, 
known  as  the  Kingston  City  Electric  Railway  Company,  was 
projected.  Steps  were  then  immediately  taken  to  electrify  the 
Kingston  City  Railroad,  whirh  had  been  operated  by  horses.  In 
1804  the  name  of  the  new  road  was  changed  to  the  Colonial  City 
Electric  Railway  Company,  and  began  operation  under  that 
name.  In  ttfo6  the  name  was  again  changed  to  the  Colonial  City 
Traction  Company.  The  two  rival  lines  were  constantly  involved 
in  legal  proceedings,  and  fought  each  other  with  great  animosity 
until  1001.  when  the  Colonial  City  Traction  Company  bought  out 
its  older  rival,  the  Kingston  City  Railroad,  and  the  combination 
which  is  now  in  effect  was  made.  The  name  of  the  unified  system 
was  changed  to  the  Kingston  Consolidated  Railroad  on  Dec.  11. 
tool,  and  in  the  past  year  remarkable  results  in  operating,  both 
from  a  financial  and  service  standpoint,  have  1  een  effected. 


position  of  general  manager  of  the  consolidated  road.  It  is 
under  his  direction,  therefore,  that  the  work  of  improving  the 
properly  during  the  last  year  has  been  carried  oul 

The  city  of  Kingston  is  situated  on  the  west  bank  of  the  Hud- 
son River,  the  town  of  Rondout.  which  is  part  of  the  municipality, 
being  directly  on  the  water,  Between  the  two  sections  there  is 
comparatively  little  population,  except  along  a  narrow  connecting 
strip.  This  makes,  from  a  street  railway  standpoint,  an  ideal 
distribution  of  traffic.  The  line  is  single  track  throughout,  a 
great  advantage  during  the  hard  winter  season,  when  a  double 
track  would  make  it  almost  impossible  to  keep  the  road  open  dur- 
ing the  heavy  snowstorms.   The  service  is  frequent,  the  turnouts 


A  PLEASANT  SPOT  FOR  PICNICKERS 

One  of  the  most  interesting  features  of  the  fight  between  the 
rival  companies  was  the  litigation  resulting  frnm  the  efforts  of  the 
Colonial  Company  to  secure  the  right  of  crossing  the  tracks  of  the 
West  Shore  Railroad  Company  on  the  line  ot  its  rival,  the  Kings- 
ton City  Ci>ui|iany.  This  was  carried  as  high  as  the  Court  of  Ap- 
peals, and  was  ultimately  won  by  the  new  company.  The  im- 
portant legal  i|ue»tir>ns  involved  created  much  interest  at  the  time. 
It  was  finally  decided,  however,  by  the  new  company,  as  the  re- 
sult of  »        Kromisc,  that,  instead  of  crossing  the  steam  railroad 


THE  BAND  STAND  IN  THE  LAGOON 

being  arranged  so  that  a  possible  schedule  of  ten  minutes'  head- 
way can  he  tiiade,  and  in  ordinary  operation  that  headway  is 
maintained.  Although  a  small  amount  of  T-rail  is  used,  by  far 
the  greater  portion  of  the  track  is  laid  with  80  lb.,  7-in.  fjirdcr- 
rail  made  by  the  Pennsylvania  Steel  Company.  A  single  trolley 
wire  is.  of  course,  used,  the  road  having  been  built  before  it  be- 
came customary  to  use  two  overhead  wires,  but  a  peculiarity  of 
the  construction  is,  the  stringing  of  a  single  guard  wire  about  2  ft. 
above  the  trolley  line.  This  guard  wire  was  put  up  with  the 
original  construction  and  has  given  good  service  in  preventing 
telegraph  and  telephone  wires  from  falling  across  the  trolley- 
Hire. 

The  rolling  stock  consists  of  forty  cars,  fifteen  closed,  twenty- 
four  open  and  a  combination  sprinkler  and  snowplow,  most  of 
which  «erc  lmilt  by  the  Pullman  Company,  and  equipped  with 
either  Fcckham  or  Diamond  trucks.  Although  these  cars  are 
several  years  old,  the  careful  attention  that  they  have  con- 
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stantly  received  has  kept  them  in  excellent  condition.  This 
is  inic  ot  tin  principal  features  oi  the  management's  operating 
policy,  great  stress  being  laid  upon  efficient  maintenance.  Kvrry 
War  the  cars  are,  thoroughly  overhauled  and  varnished,  and 
aincr  a  day  the  brass  wink,  even  to  the  entering*  oi  the  con- 
trollers, is  rubbed  up.    But  little  repair  work  is  made  nrrrssary 


THE  CASINO  AND  PIER 

by  this  close  attention  to  the  apparatus,  and  a  <ntall  shut)  in  the 
tar  house  is  mute  sufficient  ior  the  master  mechanic's  ureiU.  A 
peculiar  type  oi  car  has  been  operated  i.u  tin-  last  tun  or  three 
years  with  excellent  results  The  amount  ui  traffic  in  the  old  day*, 
when  the  two  ri>al  roads  wire  exerting  every  effort  lo  attract 
passengers  to  iheir  respective  cars,  w..s  nut  miIIichiii  to  warrant 
the  introduction  oi  limit  cars,  hut 
the  comiort  oi  the  cro,s->cat  in 
dueed  the  Colonial  (  iinipany  to 
place  this  type  of  seat,  made  by 
the  Male  ,\  Kilburn  Company, 
in  an  IS  It.  car.  There  are  six 
seats  on  a  side,  and  the  three  cars 
are  probably  the  only  ones  of 
this  type  which  are  in  service 

The  power  station  has  recently 
been  great ly  enlarged  in  capacity 
by  the  placing  ol  two  dircct- 
connected  units  in  the  engine 
room,  and  1  In  building  ol  an  ad- 
ihlion  to  the  hotter  room.  The 
former  ei|uipnient  consisted  of 
two  150-hp  hnri/imtal  tubular 
boiler*  and  two  bell  driven  I  w- 
kw  Wc»tinghousc  railway  gcncra- 
tor*.  These  machine*  were 
driven  by  Hall  At  Wood  tandem 
compound  engines  ol  175-hp  ca- 
pacity, each  running  at  .'40  r  p  111  , 
the  speed*  of  the  generators  be- 
ing, respectively.  550  r  p.  m  and 
tus  r.  p.  m.  The  new  direct -con- 
nected units  which  have  been  in- 
stalled consist  of  J00  hp  Hall  Ik 
Wood  tandem  compound  engines 
running  at  a  s|ii'cd  of  200  r.  p.  m. 
This  nominally  high  (peril 
makes  a  very  compact  unit,  and 
the  joo-kw  rating  *>f  the  genera 

tors  is  very  much  exceeded  in  regular  »rrvirr  The  engine*  have 
cylinder*  MVS  in*,  and  .'8  ins  x  16  ins  su"sc.  operating  under  a 
steam  pressure  of  150  lbs  The  gcmiators  are  all  rated  at  $yi 
volts,  being  over-cotnpounded  10  per  cent,  hut  575  volts  is 
ordinarily  carried  on  the  board.  A  new  switchboard  Itn  -s  recently 
been  installed,  which  is  the  latest  type  ol  WcMiftgliousc  design 
for  railway  service  and  is  equipped  with  Westinghousc  apparatus 


and  measuring  instruments.  It  is  of  the  simplest  construction 
possible,  there  being  but  two  feeder  circuits,  and  the  four  genera- 
tors bring  all  connected  directly  to  the  buses.  The  two  feeder 
panels  each  contain  one  single-pole,  quick-break  ieeder  switch 
and  an  ammeter.  The  board  is  equipped  with  a  Thomson  re- 
cording wattmeter,  which  measures  the  entire  output  of  the 

stations. 

The  new  boiler  equipment  con- 
sists of  two  water-tube  boilers  oi 
Joj  hp  each,  built  by  the  Babcock 
S:  Wilcox  Company,  of  New 
Vork.  These  boilers  are  installed 
in  a  brick  •  extension,  recently 
built  to  the  old  boiler  room,  and 
a  new  stack  has  been  erected 
between  the  new  and  the  old  boil- 
ers. This  is  a  semi -self -support  - 
ting  steel  stack  0  it.  in  diameter 
and  150  it.  high,  and  its  erection 
necessitated  the  construction  of 
new  breeching  for  both  old  and 
new  hollers.  Along  the  side  of 
the  new  boiler  room  a  shed  has 
been  built  about  4$  it.  long  x  25 
It.  wide,  with  a  capacity  oi 
tolls  (Ml  storage,  which  is  suffi- 
cient for  about  lorly  days. 

The  tcnl  pumps,  condensers, 
feed-water  hcatcrs.ctc.,  are  placed 
under  the  nigine  room  in  a  low- 
studded    basement      This  base 
tnent  was  originally  intended  to 
accommodate  the  auxiliaries  lor 
the  two  smaller  machines,  and 
considerable  ingenuity  has  been 
shown  tit  placing  the  entire  equip- 
ment   for    the    largrr    plant  in 
the  somewhat  cramped  quarters 
Two  feed-water  heaters,  of  the 
\mrriran  type,  made  by  the  Whitloek  Coil  Pipe  Company,  of 
Hartford,  Conn.,  are  used  to  raise  the  temperature  o(  the  water 
In-fore  il  passes  into  the  boilers    The  distance  10  the  feed  pumps 
from  the  boilers,  and  the  general  lay-out  of  the  plant  made  the 
installation  of  ecotiomirers  in  the  (lues  out  of  the  question,  and  the 
feed  waler  heaters  are  depended  upon  for  this  service.  The 
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primary  hi nter  takes  1  sluiM  steam  directly  from  the  engine 
and  heals  the  waler  to  a  temperature  oi  about  130  dogs.  F.  The 
secoin'.ii  v  heater  raises  the  n  inperaliire  to  Ji6  degs.  F.  by  the 
ixhamtt  from  the  auxiliaries'.  Worthinctun  condensers  arc  used 
and  Worthington  pressure-pattern  plunger  pumps  lot  the  feed- 
water  Water  ftsf  rondensing  and  boiler  purposes  is  taken  from 
the  Hudson  River  nearby.    The  steam  piping  is  designed  to 
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Outside  of  the  basement  a  brick  oil  house  ha*  been  constructed, 
the  top  of  which  is  level  with  the  engine  room  floor  and  forms  a 
convenient  landing  stage  for  supplies.  A  steam  railroad  siding 
on  the  Ulster  &  Delaware  system  runs  directly  behind  the" 
power  house,  so  that  the  facilities  for  receiving  machinery  and 
fuel  are  excellent.  To  improve  the  fire  risk  the  oil  house  is 
fitted  with  solid  doors  and  windows  made  of  wood  and  covered 
with  tin-plate  sheets  having  lap-joints.  A  gravity  oiling  system 
is  used  in  the  engine  room,  oil  being  supplied  from  a  tank  under 
the  roof.  A  rotary  pump  is  used  for  forcing  the  oil  from  the 
filters  in  the  basement  to  the  reservoirs  above,  and  a  generous 
quantity  is  kept  in  continual  circulation. 

The  management  has  given  particular  attention  to  the  selection 
of  its  employees,  and  as  the  wages  paid  arc  higher  than  ordinaril) 
found  in  towns  of  this  size,  it  has  succeeded  in  retaining  on  its 
pay-roll  a  most  efficient  force.  The  economical  operation  of  the 
road  is  claimed  to  be  due  in  a  great  measure  to  the  co-operation 
of  the  men  on  the  platform  with  the  general  manager  in  keeping 
up  the  high  standard  which  the  road  has  reached,  and  in  retain- 
ing the  commendation  of  the  public  The  thoroughness  with  which 
the  equipment  is  overhauled  and  maintained,  and  the  strictness 
with  which  the  men  are  required  to  keep  the  appearance  of 
themselves  and  the  apparatus  in  condition  adds  greatly  to  the 
feeling  of  personal  interest  in  the  welfare  of  the  road,  and  the 
management  is  sure  of  the  support  of  its  employees  in  any  emer- 
gency. As  an  example  of  the  feeling  of  esprit  de  corps  among 
the  men  may  be  mentioned  the  fact  that  although  no  benefit 
association  has  been  thought  advisable,  yet  in  case  of  illness  or 
other  trouble  generous  donations  have  always  been  made  to 
those  in  distress  by  voluntary  contributions.  A  thorough  in- 
vestigation is  immediately  made  in  case  of  accident,  either  to 
passengers  or  others,  and  during  the  past  year  a  most  remark- 
able showing  has  resulted  in  consequence,  If  it  is  possible  to 
settle  a  case  out  of  court  it  is  immediately  closed,  but  the  company 
has  been  very  successful  in  proving  in  its  court  cases  that  any 


amply  meet  all  future  requirements.  It  is  made  up  with  Van 
Stone  joints,  manufactured  by  the  Walworth  Manufacturing  Com- 
pany, of  Boston. 
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negligence  shown  has  in  general  been  on  the  part  of  the  injured 
parties.  During  the  last  eleven  months  the  damage  account  has 
been  $136 

The  consolidation  has  increased  the  net  earnings  something 
over  $12,000  in  the  last  eleven  months.  The  percentage  ol  oper- 
ating expenses  to  gross  earnings  has  been  reduced  from  68.11 
per  cent  to  57  53  per  cent,  the  latter  figure  bring  unusually  low  for 
a  small  system  where  satisfactory  service  is  given. 

A  great  source  of  revenue  to  the  system  is  the  operation  of 
Kingston  Point  Park,  a  number  of  views  of  which  are  shown  in 
the  accompanying  illustrations.  This  park  is  situated  on  a  point 
of  land  running  out  into  the  Hudson  Kivcr,  and  is  probably  one 
of  the '  handsomest  pleasure  grounds  in  the  State.  lis  natural 
attractions  have  been  materially  added  to  by  the  construction  of 
appropriate  summer  houses  and  pavilions,  and  the  general  devel- 
opment of  the  grounds  has  resulted  in  many  beautiful  examples  of 
landscape  architecture.  The  class  of  patrons  to  the  park  is  of  the 
highest  order,  as  it  is  essentially  a  resort  for  Sunday  schools, 
Young  Men's  Christian  Associations,  and  social  societies  and 
organizations.  A  large  convenient  hall,  which  seats  400  people, 
has  been  built  on  the  grounds,  which  makes  an  ideal  place  for  the 
holding  of  meetings  of  a  literary  or  religious  nature,  and  is 
largely  used  by  organizations,  which  thus  enjoy  pleasant  outings 
as  well  as  instructive  sessions  at  the  summer  meetings.  A  pier 
■n  the  park  is  the  landing -place  for  the  Hudson  Kivcr  Day 
line  as  well  as  excursion  bouts,  and  many  of  the  visitor*  to  the 
park  arrive  in  this  manner.    No  charge  is  made  either  for  trolley 


nance  of  an  accurate  schedule  crowds  have  been  handled  with 
satisfaction  to  all.  On  public  holidays  ,s  many  as  40,000  passen- 
gers have  been  carried  in  a  city  of  30,000  population.  This  per- 
centage is  surely  remarkable.  It  is,  of  course,  made  possible  by 
reason  of  excursionists  coming  into  the  park.  The  present  plans 
for  the  coming  year  include  important  additions  to  the  amuse- 
ments in  Kingston  Point  Park  as  well  as  improved  facilities  for 
handling  the  traffic,  and  there  is  little  chance  but  that  these 
figures  will  be  largely  increased  during  1003.  As  an  interesting 
street  railway  proposition,  the  Kingston  road,  as  said  before,  has 
been  observed  for  a  number  of  years,  and  it  is  pleasant  to  note 
that  at  present  the  only  features  of  interest  which  are  found  are 
the  excellent  way  in  which  it  is  managed,  and  its  bright  prospects 
for  future  development.  The  present  officers  of  the  company  are : 
Charles  M.  Preston,  president;  George  Hutton,  vice-president; 
C.  Gordon  Reel,  general  manager  and  chief  engineer;  G.  B. 
T.  BOW,  superintendent;  Augustus  ).  Phillips,  secretary:  Abraham 
Hasbrouck.  treasurer;  A.  M.  Day,  auditor;  C.  J.  McNellis,  chief 
electrician:  M.  J.  Sullivan,  chief  engineer  of  power  station,  and 
John  Ryan,  matte*  mechanic. 

 »♦«  ■ — 


Street  Railway  Traffic  Circulars— III. 


In  the  series  of  park  circular.,  which  have  been  published  in  this 
paper  attention  has  been  given  so  far  to  roads  which  might  be 
termed  of  the  largest  class.   These,  it  may  have  been  thought  by 
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ARTISTIC  COVERS  FOR  PARK  CIRCULARS 


passengers,  pedestrians,  bicyclists  or  excursionists  who  arrive- 
by  the  water  to  any  part  of  the  park.  A  handsome  bandstand  is 
built  on  an  island  in  the  lagoon  formed  by  the  pier,  and  band 
concerts  are  given  afternoon  and  evenings  A  large  number 
of  boats  are  owned  by  the  company,  and  at  -'5  cents  an  hour  prove 
a  very  satisfactory  method  of  hearing  the  music  as  well  as  being 
extensively  used  at  all  times.  A  carousel  ami  a  restaurant  where 
light  refreshments  are  served  are  features  of  the  park.  A  hand- 
some station  has  been  built  at  the  end  of  the  trolley  track  where 
scats  are  provided  for  those  waiting  to  take  the  cars.  Along  (he 
side  of  the  track  a  series  of  beams,  placed  end  to  end.  is  laid  to 
serve  as  an  additional  step  to  passengers  alighting  from  open 
cars,  which  is  highly  appreciated  by  the  patrons.  This  step  can 
be  seen  in  the  view  of  the  entrance  to  the  park  Summer  houses 
and  walks  arc  plentiful  throughout  the  grounds,  and  in  many 
places  rustic  tables  and  benches  have  been  placed  for  the  con- 
venience of  picnickers-  The  policy  ol  the  company  in  "welcoming 
all  to  the  park  without  restricting  that  right  to  trolley  riders  or 
direct  patrons  of  -the  road  has  resulted  in  a  general  friendliness 
of  feeling  highly  remunerative  to  the  management.  As  much  as 
S^oo  a  day  has  been  made  on  the  "merry-go-round"  alone,  while 
the  restaurant  privileges  bring  in  a  handsome  revenue  without  risk 
to  the  railway  company.  The  traffic  on  special  days  and  nights, 
when  some  extra  attractions,  such  as  fireworks,  etc.,  arc  supplied, 
has  been  very  great,  but  owing  to  the  short  haul  and  the  mainte- 


niany,  can  afford  to  advertise  and  go  to  a  greater  extent  into  the 
business  of  publishing  circulars  than  would  be  warranted  in  the 
cjsc  of  a  smaller  company,  An  examination,  however,  will  dis- 
close the  iact  that  probably  more  of  the  smaller  companies  have 
found  it  more  profitable  to  issue  circulars  of  this  description  than 
those  who  are  operating  in  large  cities.  This  is  especially  true  of 
roads  which  make  a  specialty  of  the  park  business,  and  some  ot 
the  circulars  advertising  parks  on  the  electric  railway  lines  are 
very  artistic. 

The  accompanying  engravings  show  the  covers  only  of  three 
circulars  of  this  kind.  The  first  two  of  these  were  published  by 
i  he  I'onda,  Johnstown  &  Gloversvillc  Railroad  Company,  and  the 
third  by  the  Erie  Traction  Company.  The  first  one  of  the  series 
illustrated  herewith  is  a  small  five-leaf  circular,  containing  a  time- 
table of  the  steam  and  electric  divisions  of  the  company  and  a  map 
showing  the  route.  The  second  is  a  much  more  pretentious 
circular,  and  is  descriptive  of  Sacondaga  Park,  which  is  reached 
by  the  railroad  company.  It  contains  thirty-two  pages,  with 
tasteful  cover,  and  is  illustrated  by  small,  attractive  half-tone 
views  of  the  park  and  its  attractions.  Both  covers  arc  printed  in 
colors,  in  one  case  red  and  green,  and  in  the  second  case  red, 
green  and  brown,  although  this  would  not  be  indicated  in  the 
photographic  reproductions. 

This  circular,  entitled  '"The  Edinboro  Route."  is  a  sixteen-page 
pamphlet,  of  which  only  the  cover  is  reproduced.   It  is  published 


Google 


IOIO 


STREET  RAILWAY  JOURNAL. 


[Vol.  XX.   No.  26. 


by  the  Krie  Traction  Company,  of  Erie,  Pa.,  and  is  devoted  par- 
ticularly to  describing  the  charms  of  Conmauttce  Lake,  at  Edin- 
boro,  I'a.,  which  is  on  the  line  of  the  company,  and  of  Cambridge 
Spring*,  which  is  at  the  southern  terminal  of  the  road.  The 
pamphlet  also  contains  two  maps  of  the  raute,  <me  on  a  small 
scale  showing  the  location  with  relation  to  neighboring  large 
cities,  like  Buffalo,  Cleveland  and  Pittsburgh,  the  other  being  on  a 
larger  scale.  This  cover,  as  well  as  those  of  the  two  circulars  pre- 
viously described,  were  designed  by  the  Matthcws-Northup  Com- 
pany, of  Buffalo,  who  itiakc  a  specialty  oi  this  kind  of  printing. 
The  sizes  of  the  circulars  in  the  order  in  which  they  are  described 
arc  y, 4  n  -  .Mill  1,;.  6  ins  h  gh;  i  ins  wide  b)  ;  ins  high,  and 
3',  i  ins. wide  by  fV4  ins.  high. 

 ♦♦« 

Chicago  Experience  with  Sleet  on  the  Third  Rail 


The  Chicago  elevated  roads,  having  operated  electrically  for 
several  years,  have  had  considerable  experience  with  battling  with 
sleet  on  the  third  rail.  While  sleet  i»  probably  the  worst  enemy 
to  the  operation  of  a  third  rail  electric  roail  that  exists,  it  is  not 
the  bugbear  to  Chicago  roads  that  it  was  in  the  early  days  of  third- 
rail  operation.  The  Metropolitan  Elevated  was  the  first  to  be 
equipped  electrically,  and  General  Manager  H.  M.  Bhnckcrhoff, 
who  has  been  connected  witk  the  roa  I  irotn  the  first,  and  has  con- 
sequently had  a  large  experience  With  third-rail  operation,  reports 
that  his  company  has  experienced  no  serious  dilliculty  with  any 
sleet  storm  lor  three  ycafs  past  In  that  time  there  has  been  no 
sleet  storm  in  Chicago  which  could  not  be  taken  care  of  by  the 
steel  brushes,  which  are  carried  fore  and  aft  of  each  contact-shoe. 
About  three  years  ago  there  was  a  very  severe  sleet  storm,  necessi- 
tating the  use  of  scrapers  in  addition  to  the  brushes.  These 
scrapers  were  carried  in  advance  of  the  brushes  to  break  up  the 
ice,  and  the  brushes  finished  the  job.  1  hey  now  form  part  of  the 
equipment  carried  by  each  motor  car. 

Mr,  KrinckcrhoiT  thinks  it  possible  that  heavy  sleet  storms  will 
be  more*  troublesome  in  New  York  than  in  Chicago,  although  they 
are  occasionally  very  severe  in  Chicago.  The  use  oi  the  protect- 
ing trough  or  guard  on  each  side  oi  the  third  rail  ott  the  Man- 
hattan Railway  in  New  York,  which  was  required  oy  the  Board 
oi  Health,  he  considers  will  be  responsible  for  much  trouble  in 
third-rail  operation  in  sleet  and  snowstorms.  The  Lake  Street 
Elevated  Railroad  in  Chicago  was  once  equipped  with  guard 
boards,  but  these  were  not  a  success. 

Superintendent  Headley.  ol  the  Lake  Street  and  Northwestern 
Elevated  Railroads  in  Chicago,  has  devised  something  for  re- 
moving sleet  which  combines  some  of  the  features  of  botli  a  brush 
and  a  scraper,  and  which  has  hem  put  on  all  the  cars  of  those 
companies.  It  is  in  reality  a  number  of  scraper  blades  cast  into 
one  solid  iron  back,  and  beating  on  the  rail  in  the  same  manner  as 
a  brush  would.  This  was  described  in  tne  SiHBhr  Railway 
Joi  MSAL  of  Jan.  4.  190* 

A  sleet  storm  on  an  elevated  road  is  very  much  like  a  snow- 
storm on  a  street  railway.  It  must  be  battled  with  from  the  start, 
or  scrapers  and  brushes  are  useless.  All  the  elevated  cars  in 
Chicago  during  the  Winter  season  are  equipped  with  sleet  fighting 
devices,  which  can  be  let  down  onto  the  third  rail  on  short  notice. 

— 

Interesting;  New  York  Traffic  Figures 

In  an  interview  last  week  Oren  Root,  assistant  manager  of  the 
Interurban  Street  Railway  Company,  of  New  York,  made  public 
some  interesting  figuics  in  regard  to  the  operation  of  cars  on 
some  of  the  main  lines  of  that  system,  lie  Hated  the  well-known 
tact  that  the  maximum  number  of  cars  which  could  be  operated 
on  the  longitudinal  lines  was  limited  by  the  number  which  could 
be  passed  the  busiest  cross  street  on  that  particular  system.  Tims 
the  maximum  number  ol  cars  on  lfro.tdw.iy  is  the  number  that 
can  be  pushed  past  the  most  congested  intersection,  which  is  at 
the  corner  of  Broadway.  Sixth  Avenue  and  Thirty-Fourth  Street, 
where  two  north  and  south  and  one  cross-town  line  intersect  in  a 
small  triangle,  and  the  records  show  that  during  the  busy  hours 
oi  the  day  1150  ears  piss  that  corner  hourly,  or  an  average  oi 
iuj  ears  per  minute,  the  busiest  double-track  cross  section  on 
the  system  is  at  the  corner  of  Fourth  Avenue  and  Twenty-Third 
Street,  where  000  cars  per  how,  or  150  cars  per  minute,  are 
driven  through  the  intersection.  According  to  Mr.  Root  the 
records  are  unvqualed  elsewhere,  and  the  Interurban  Street  Rail- 
way Company  has  only  been  able  to  accomplish  as  much  a*  it 
does  by  the  most  expert  practice  secured  through  years  of  oper- 
ating under  these  conditions. 


V-/I11CJUC    ■LyCilvis    IOi    OnCJlCi    AOu     ww  mllLIJV  AV.UOXD 


The  Springfield  (Mass.)  Street  Railway  Company  has  adopted 
a  new  design  for  a  waiting  station  for  the  accommodation  of  its 
patrons  in  West  Springfield.  A  raised  concrete  walk,  5  ft.  wide, 
surrounds  the  building,  which  is  17  ft.  x  20  ft.,  outside  measure- 
ment. The  roof  is  supported  by  ten  pilasters,  and  all  the  space 
between  is  occupied  by  windows  and  doors  in  wu.t.r,  but  the)  can 
lie  taken  out  in  warm  weather.   The  interior  will  be  sheathed  and 


RUSTIC  WAITING  ROOM  IN  NEW  ENGLAND 

finished  in  North  Carolina  pine.  A  tin  root  is  provided,  and  there 
is  an  overhanging  cornice,  3  ft.  wide,  supported  by  brackets  of  an 
attractive  design.  The  roof  is  decorated  by  zinc  cresting*.  The 
building  provides  a  waiting  room  15  It.  K  18  ft.  and  10  ft.  high,  in- 
terior measurements.  It  will  be  heated  by  electricity.  The  esti- 
mated cost  is  S1.000.  E.  C.  &  G.  C.  Gardner,  of  Springfield. 
Mass.,  are  the  architects. 

The  accompanying  cut,  which  is  a  reproduction  of  the  architects' 
'ketch,  shows  the  building  with  the  doors  and  windows  out  as  it 
will  appear  in  warm  weather. 



The  Coal  Famine  in  Detroit 

Although  the  scarcity  of  coal  suitable  for  car  heating,  and  even 
for  other  commercial  purposes,  is  being  felt  somewhat  all  over 
the  country,  Detroit  seems  to  have  been  one  of  the  worst  suf- 
ferers in  this  respect  ever  since  the  beginning  of  the  anthracite 

strike. 

The  Detroit  United  Weekly,  which  is  found  regularly  on  all  the 
cars  of  the  Detroit  L'nited  Railway  Company,  graphically  presents 
the  situation  to  the  patrons  of  that  company  in  a  few  words  of 
explanation,  which  doubtless  go  far  to  induct  passengers  to  put 
up  cheerfully  with  unavoidable  discomiorl,  where  otherwise  they 
would  be  grumbling  against  poor  management  on  the  part  of  the 
company.  One  of  the  greatest  values  of  a  publication  of  the 
nature  of  the  Detroit  United  Weekly  is  in  keeping  the  public  in 
touch  with  the  efforts  of  the  management  to  give  the  best  service 
possible,  even  if  through  matters  beyond  the  control  of  the  man- 
agement the  service  is  not  always  perfect.  Mr.  Fry.  assistant 
general  passenger  agent,  who  has  supervision  of  this  publication, 
and  who  many  exhibitors  at  the  last  American  Street  Railway 

Association  convention  will  remember  with  most  cordial  feelings, 
is  to  be  congratulated  011  his  efforts  in  the  direction  mentioned 

The  paragraph  spoken  of  is  as  follows: 

\\  c  are  all  having  trouble  will,  coal,  of  Tllher.  without  coat.  One  is  having 
wuhle  to  get  it  10  sell  in.l  someone  else  to  get  it  to  burn  We  are  all  in- 
i.  Ui.J.  but  ihe  sWainmi  ol  embarrassment  vary.  The  man  who  need,  a  scut- 
tlciuli  to  start  hit  fire  is  MS  up  against  it  as  hard  as  the  man  who  needs 
t  tons  to  start  his  fire,  for  the  scuttle  is  easier  to  fill  than  the  t  ton  wagon 

The  Detroit  L'nited  Hallway  needs  10  tons  a  day  to  heat  its  cars  alone — 5W 
l.itn  a  m  inih.  VVe  burn  about  l^lfl  tons  of  coal  in  our  cars  between  Not.  15 
and  April  16.  It  is  coming  just  as  hard  lor  us  to  get  coal  as  for  the  man  who 
starts  his  furnace  with  a  scultlefull  and  then  Rocs  up  stairs  to  read  the  papers. 
It  i*  coming;  S-'ry  much  harder  for  us  to  get  coal,  in  that  wc  need  more. 
Tl.e  coal  dialer  fi'!s  Ihc  scuttle  belurt  the  wagon.  We  have  fallen  upon 
dinky  lots  of  coal  with  the  avidity  of  the  hungry  rooster  upon  the  succulent 
storm.  We  have  Ivniglu  odd  carloads,  odd  boatloads,  odd  pockets  lull  We 
have  used  soft  coil,  coke  and  wandering  Itagmenls  of  anthracite.  We  are 
doing  our  best.  That  it  »IL 
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BY  R.  A.  PARKE 

The  special  advantages  oi  compressed  air  for  the  transmission 
of  the  power  throughout  tram*  i>i  considerable  length  have  estab- 
lished the  air  brake  111  a  pre-eminent  position.  At  first,  the  com- 
pressed air  was  stored  in  a  reservoir  rtpon  the  locomotive  and,  by 
means  of  a  pipe,  extending  throughout  the  luigth  of  the  train,  and 
an  Operating  valve  upon  the  locomotive,  it  was  conducted  to  the 
brake  cylinder  upon  esch  car,  by  which  the  brakes  were  applied  to 
the  wheels,  through  the  intervention  of  suitable  rods  and  lever* 
The  time  required  to  convey  the  necessary  volume  of  compressed 
air  from  the  storage  reservoir  upon  the  locomotive  to  all  the  brake 
cylinders  of  even  a  comparatively  short  tram,  anil  the  total  dis- 
ability resulting  from  rupture  at  any  point  of  the  air  conduit, 
caused  this  form  of  air  brake  to  be  supplanted  by  the  automatic 
air  brake,  in  which  an  auxiliary  storage  reservoir,  of  sufficient 
capacity  to  operate  a  single  brake  cylinder,  was  added  upon  each 
ear.  Through  the  operation  of  a  triple  valve  de-\icc.  which  con- 
nects the  train  pipe  or  air  conduit,  the  auxiliary  reservoir  and  the 
brake  cylinder  upon  each  car.  aiJmi«ion  of  compressed  air  into 
the  train  pipe  causes  each  auxiliary  reservoir  to  become  charged  to 
operate  the  brakes,  and  discharge  of  air  from  the  train  pipe,  from 
any  cause,  causes  communication  with  the  auxiliary  reservoir  to 
be  transferred  from  the  train  pipe  to  the  brake-  cylinder,  whereby 
a  corresponding  quantity  of  compressed  air  is  discharged  from  the 
auxiliary  reservoir  into  the  binke  cylinder  By  defining  the  re 
duction  of  pressure  of  air  in  the  train  pipe,  the  pressure  of  the 
brake-shoes  upon  the  wheels  may  be  graduated  to  any  desired 
degree  within  the  limit  established  by  the  ultimate  equalization  of 
air  pressure  in  the  auxiliary  reservoir  and  the  brake  cylinder,  and 
accidental  rupture  of  the  train  pipe  instantly  operates  to  stop  the 
train  and  to  prevent  further  progress  without  effective  rrpair  In 
any  ease  restoration  of  the  air  pressure  in  the  train  pipe  actuates 
the  triple  valve  to  re-establish  access  to  the  auxiliary  reservoir, 
whereby  it  is  recharged  with  air  pressure,  and  to  transfer  com- 
munication with  the  brake  cylinder  from  the  auxiliary  reservoir  to 
the  atmosphere,  through  which  the  brakes  are  released. 

THE  AUTOMATIC  .MR  ItKAKE 

When  the  automatic  air  brake  became  employed  upon  freight 
trains  it  was  discovered  that,  in  making  a  quick  stop  by  venting 
the  train  pipe  at  the  locomotive,  the  interval  of  time  required  to 
cause  an  operative  reduction  of  the  air  pressure  in  the  train  pipe 
at  the  rear  end  of  the  train  was  so  considerable  that  effective 
application  of  the  brakes  upon  the  rear  cars  was  delayed  until 
sufficient  retardation  of  the  forward  portion  of  the  train  had  be- 
come effected  to  cause  a  collision  with  the  rear  ears,  which  dam- 
aged and  often  disabled  the  cars  ami  did  violence  to  the  lading. 
To  remove  this  obstacle  the  automatic  air  brake  became  super- 
seded by  the  quirk  action  automatic  air  brake,  in  which,  when  a 
quick  stop  is  desired,  each  triple  valve  opens  a  vrnt  in  the  train 
pipe,  in  addition  to  the  vent  upon  the  locomotive  By  this  means 
an  operative  reduction  ol  the  air  pressure  progresses  throughout 
the  train  pipe,  of  the  longest  trains,  with  nearly  the  velocity  of 
sound,  and  damage  from  the  serial  character  e>f  the  application 
of  hrakes  by  compressed  *ir  becomes  practically  eliminated.  In- 
cidentally, also,  in  the  local  venting  e>f  the  train  pipe  air  at  each 
succeeding  triple  valve,  the  utilization  of  this  source  of  power, 
formerly  wasted  at  the  engineer*!  operating  valve,  was  accom- 
plished by  conducting  the  vented  air  into  the  adiacent  empty  brake 
cylinder  before  it  receives  the  ordinary  supply  provided  by  the 
auxiliary  reservoir.  Thereby  the  ultimate  air  pressure  in  the 
brake  cylinder  is  augmented  about  Jti  per  cent,  and  the  character 
of  the  application  of  the  brakes  in  disaster-threatening  emer- 
gencies is  further  distinguished  from  that  in  ordinary  service, 
where  neither  the  violence  nor  the  power  ol  the  emergency  ap- 
plication is  desirable  or  even  tolerable. 

COF.FFiriF.NT  OF  MRAKF.-Slli  IK  FHICTIOM 
The  early  Westinghousr-Calton  brake  tests  showed  results 
which  may  be  summarized  M  follows:  The  coefficient  of  brake- 
shoe  friction  decreases  with  increased  speeds  and.  at  constant 
speed,  it  decreases  with  the  incrrasc.of  the  time  that  the  surfaces 
are  in  contact.  The  coefficient  of  friction  does  not  appear  to  in- 
crease with  increased  pressure  per  square  inch  When  the  wheels 
roll  without  sli,|m«  upon  the  rails  the  rail  friction  for  adhesion) 
is  Ml  affected  by  the  speed,  but  declines  greatly  wild  sliding  of  the 
wheels  when  it  varies  inversely  with  the  speed  corresponding  with 
the  brake-shoe  friction,  but  is  much  inferior  thereto.  The  rail 
friction  is  very  materially  affected  by  the  condition  of  the  rail. 

•  Abstract  of  a  paper  read  at  a  meeting  of  the  American  Iri'tit-Jte  of 
Klestncal  Engineeri.  KeW  York.  D«   1»,  WS. 


being  greatest  when  the  rail  is  perfectly  dry  or  very  wet  (as  when 
washed  by  a  hard  rain)  and  least  when  the  rail  is  quite  moist;  but, 
bv  the  use  of  sand  upon  the  rails,  the  effect  of  moisture  is  prac- 
tically eliminated 

The  actual  variation  of  the  brake  shoe  friction  with  increased 
speed*  is  very  regular,  beginning  with  the  friction  of  rest  (static 
friction),  and  declining,  very  rapidly  at  first,  but  with  continually 
decreasing  rapidity,  up  to  the  highest  speeds  of  the  experiments. 
The  undoubted  fact  that  the  friction  cannot  vanish  for  any  finite 
speed,  considered  in  conjunction  with  the  peculiar  character  of 
the  decline,  suggested  to  tile  writer  that  the  results  of  the  experi- 
ments might  lie  approximately  represented  by  a  portion  of  an 
equilateral  hyperbola,  so  far  as  the  maximum  and  mean  values  are 
Concerned.  The  minimum  values  are  too  irregular  to  suggest 
more  than  a  general  inclination  to  decline  as  the  speed  is  in- 
creased. 

Pie  decrease  of  the  coefficient  of  brake  shoe  friction  from  con- 
tinued contact  apparently  follows  the  same  character  of  law  as 
does  that  from  increase  of  speed;  that  is,  the  fall  is  rapid  at  first, 
but  the  rate  of  fall  quickly  begins  to  decline.  It  has  bee  n  assumed 
that  the  decline  of  the  friction  is  as  the  increase  01  the  time  of 
contact,  but  a  careful  analysis  shows  that  it  is  a  function  of  the 
product  of  the  speed  and  the  time,  or  of  the  distance  through 
which  the  >hoc  nibs  upon  the  wheel.  The  more  recent  experi- 
ments appear  to  show  that,  at  the  same  speed,  the  friction  becomes 
constant  after  a  time,  but  it  is  probable  that  the  coefficient  of 
friction  continues  to  yield  to  the  influence  of  continued  rubbing 
throughout  stops  from  the  highest  speeds  yet  attained  in  practice. 

Recent  experiments  have  also  shown  very  conclusively  that, 
other  conditions  being  the  same,  the  ceiefticient  of  friction  decline* 
as  the  pressure  increases,  and.  while  insufficient  data  has  yet  been 
presented  to  determine  the  character  of  the  decline,  there  are  sub- 
stantial reasons  for  believing  that  it  follows  the  same  character  of 
law  as  do  the  declines  from  increased  speed  and  extended  rubbing 
conlact. 

COBFKICIKNT  OF  RAIL  FRICTION 
The  coefficient  rail  friction  was  found  to  vary  for  dry  rails  from 
10  to  .35.  and  averaged  about  .35.  Upon  wet  or  greasy  rails, 
without  sand,  it  fell  to  as  low  as  15  in  one  experiment,  but  aver- 
aged 18  With  sand  upon  wet  rails  it  never  fell  below  .20.  and 
rose  in  some  cases  as  high  as  .40,  so  that,  with  the  use  of  sand,  the 
rail  friction  of  a  wet  rail  is  at  least  equal  to  that  of  a  dry  rail 
without  sand  When  the  brake-shoe  friction  overcame  the  rail 
friction  and  caused  the  wheels  to  slide  upon  the  rails,  the  co- 
efficient of  rail  friction  immediately  began  to  decline  and  then 
varied  inversely  as  the  speed,  in  much  the  same  way  as  brake-shoe 
friction,  but  is  much  inferior  thereto.  This  may  be  readily  ex- 
plained by  the  greatly  reduced  area  of  contact  and  consequent 
high  pn  ssiire  per  square  inch  between  wheels  and  rails.  It  may 
als,,,  of  course,  be  due  in  sonic  measure  to  inferior  fractional 
qualities  of  the  steel  wheel  upon  steel  rails,  as  compared  with 
cast  iron  brake-shoes  upon  steel  wheels. 

CONDITIONS  FOR  MAXIMUM  RETARDATION 
The  maximum  retardation  which  may  be  utilized  in  stopping 
railroad  vehicles  by  the  customary'  means  of  brakes,  is  therefore 
that  which  is  realized  by  so  applying  brake-shoes  to  the  wheels 
that  the  resulting  brake- shoe  friction  shall  be  uniform,  and  just 
insufficient  to  overcome  the  constant,  static  rail  friction.  If  sand 
be  suitably  provided  whenever  the  condition  of  the  rail  requires 
it.  the  coefficient  of  rail  friction  always  available  (unless  perhaps 
in  the  rase  of  railroads  running  in  streets)  is  at  least  .20.  and  may 
doubtless  be  safely  regarded,  in  at  least  all  cases  where  emergency 
calls  for  the  highest  efficiency,  as  25.  of  the  pressure  of  the  wheel 
upon  the  rail  A  brake  system  of  ideal  efficiency  in  the  time  of 
necessity,  is  thus  one  in  which  the  brake-shoes  are  so  applied"  to 
the  wheels  that  a  retarding  rail  friction  equal  to  one-fourth  the 
weight  of  the  train  is  instantly  realized  and  continuously  main- 
tained throughout  the  stop.  In  such  a  case  the  retardation 
(ignoring  the  resistances  of  rolling  friction  and  the  atmosphere), 
is  one-fourth  the  acceleration  of  gravity,  or  8.04  ft.  per  second, 
which  amounts  to  reducing  the  speed  at  the  rate  of  almost  $"i 
miles  an  hour  per  second.  Stops  would  he  made  in  a  distance 
represented  by  i.t.sR  V*,  where  V  is  the  initial  speed  in  miles  per 
hour,  or  in  482  ft.  at  60  miles  an  hour.  214  ft  at  40  miles  an  hour, 
and  only  JJJ4  ft.  at  20  miles  an  hour.  The  obstacles  to  the  realiza- 
tirn  of  a  hrake  of  such  efficiency  are  apparent  at  once  when  the 
variable  nature  of  the  coefficient  of  brake-shoe  friction  is  under- 
stood, and  the  difficulties  which  attend  variation  of  the  pressure 
of  the  brake-shoe  upon  the  wheel  to  compensate  for  the  fluctuation 
id  the  coefficient  of  friction,  from  the  simultaneous  operation  of 
such  complex  influences  appear  insuperable  But  the  problem  is 
not  entirely  hopeless  and  it  is  useful  to  consider  what  has  been 
and  what  may  yet  be  done  to  increase  the  efficiency  of  braking 
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VARIATIONS  IN  RAIL  AND  WHEEL  FRICTION 
In  the  outset,  while  at  first  glance  the  coefficient  of  static  rail 
friction,  which  measures  the  maximum  retardation,  appears  to 
be  inflexibly  established,  such  is  not  altogether  the  case,  The 
inferiority  of  the  coefficient  oi  friction  between  the  wheel  and 
the  rail  to  that  of  the  brake-shoe  upon  the  wheel  must  be  at- 
tributed chiefly  to  the  very  great  difference  in  the  areas  of  the 
surfaces  in  contact  and  the  consequent  difference  in  the  pressure 
per  unit  area.  The  convenient  doctrine  of  Morin  that  the  friction 
is  independent  of  the  area  of  the  surfaces  in  contact  has  been  the 
cause  of  much  misapprehension  and  of  many  errors  of  construc- 
tion. Mr.  P.  H.  Dudley  has  clearly  demonstrated  that  broad- 
headed  rails  yield  a  materially  greater  tractive  power  to  locomo- 
tives than  narrow  heads,  and  it  may  be  confidently  assumed  that 
any  means  of  increasing  the  surface  of  contact  nctween  wheels 
and  rails  adds  to  the  resistance  which  measures  the  maximum 
efficiency  of  the  brakes.  The  theoretical  line  of  contact  between 
a  wheel  and  rail  broadens  out  practically  into  a  somewhat  pear- 
shaped  surface,  which  differs  in  form  and  extent  with  different 
materials  and  pressures.  The  head  oi  the  rail  .5  locally  depressed 
and  the  circular  periphery  of  the  wheel  becomes  flattened,  result- 
ing in  a  surface  of  contact,  the  extent  of  which  depends  upon  the 
elasticity  of  the  materials,  the  diameter  of  the  wheel  and  the 
forms  oi  the  rail  head  and  wheel  tread-  It  is  evident  that  a 
greater  contact  area  occurs  with  a  large  than  with  a  small 
diameter  of  wheel,  and  it  is  equally  clear  that  greater  elasticity  of 
material  of  cither  wheel  or  rail  conduces  to  the  same  result.  Steel 
is  generally  more  elastic  than  chilled  cast-iron,  and  recent  ob- 
servation indicates  a  higher  coefficient  of  rail  friction  with  stecl- 
tircd  wheels  than  with  chilled  iron.  It  is  true  that,  while  such  a 
result  should  thus  be  expected  because  of  a  larger  area  of  contact, 
it  may  also  be  that  the  frictionat  qualities  of  the  materials  in  con- 
tact constitute  a  factor  of  some  importance.  It  has  generally 
been  understood  that  the  dynamic  trillion  of  cast-iron  brake- 
shoes  upon  chilled  cast-iron  wheels  exceeds  that  of  the  same 
shoes  upon  steel-tired  wheels.  While  this  conclusion  does  not 
appear  to  have  been  actually  established,  yet.  even  if  it  be  correct, 
it  does  not  follow  that  the  static  friction  of  steel-tired  wheels  upon 
steel  rails  may  not  be  greater  than  that  of  chilled  cast-iron  wheels. 
B  t,  whatever  the  fact  may  be  in  this  respect,  it  is  reasonable  to 
expect  that  the  most  effective  surface  of  rail  contact  occurs  with 
large,  steel-tired,  straight-tread  wheels  upon  broad  rails,  and,  so 
far  as  our  information  yet  extends,  observation  confirms  this 
view  sufficiently  to  warrant  the  statement  that  it  is  a  matter  of 
considerable  importance. 

DESIDERATA  FOR  EFFECTIVE  BRAKING 

The  utilisation  of  the  retarding  force  available  as  rail  friction, 
by  means  of  brakes,  involves  the  application  of  a  brake-shoe 
pressure  which  shall  (a)  diminish  as  declining  speed  causes  the 
coefficient  of  friction  to  increase,  which  shall  (/.')  increase  as  in- 
creased distance  of  frictional  contact  causes  the  coefficient  of. 
friction  to  decline,  and  which  shall  (r),  when  diminishing  or  in- 
creasing for  such  purposes,  frither  diminish  or  increase  as  re- 
duction or  increase  of  pressure  itself  causes  the  coefficient  of 
friction  to  correspondingly  increase  or  decline.  The  combined 
effect  of  declining  speed  and  ii  creasing  distance  is  far  from  being 
uniform  in  stops  from  different  initial  speeds.  The  friction  ap- 
parently declines  from  continued  rubbing  in  about  the  same  pro- 
portion, through  a  given  distance— the  first  100  feet  of  the  ap- 
plication, for  illustration— whether  the  initial  speed  is  high  or 
low;  but  the  elevation  of  the  coefficient  of  friction  by  declining 
speed  during  such  first  too  ft.  of  application,  is  much  less  pro- 
portionally when  the  initial  speed  is  high  than  when  it  is  low. 
The  two  opposing  influences  are  thus  uniformly  effective.  In 
stops  from  low  speeds  the  coefficient  01  friction  inrTc'ist's,  slowly 
;it  first  and  rapidly  at  the  close,  but  continuously  from  beginning 
to  end.  At  high  speeds  the  elevating  influence  i*  proportionately 
less  effective  at  first,  so  that,  for  a  time,  the  friction  remains 
about  stationary,  or  even  declines  at  first  before  becoming 
stationary;  but  it  always  subsequently  arises  with  an  increasing 
rapidity  that  becomes  so  gnat  as  to  be  almost  abrupt  at  its 
termination.  It  is,  therefore,  a  characteristic  of  all  stops  that  the 
coefficient  of  friction  is  comparatively  low  during  the  early  por- 
tion and  much  higher  toward  the  close:  and,  while  manipulation 
of  the  pressure  to  compensate  for  the  compound  fluctuation  of 
the  coefficient  of  friction  appears  hopelessly  complicated,  a  partial 
realization  of  ihc  efficiency  of  such  an  idral  brake  system  may  be 
accomplished  by  employing  a  comparatively  high  brake-shoe 
pressure  during  the  early  part  of  the  stop,  and  subsequently  so 
reducing  it  that  the  high  coefficient  of  friction  near  the  end  of  the 
stop  shall  not  cause  the  wheels  to  slide  upon  the  rails.  The  pro- 
vision of  means  by  which  this  partial  utilization  of  the  advantage 
of  compensating  the  pressure  is  practically  realized  constitutes  the 
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latest  and  highesl  progress  thus  far  made  in  the  practical  develop- 
ment of  the  air  brake. 

In  accomplishing  the  purpose  of  applying  an  increased  brake- 
shoe  pressure  during  the  early  part  of  the  stop,  the  quick-action 
automatic  brake  has  been  modified  by  the  addition  of  an  auto- 
matic pressure-reducing  valve  to  each  brake  cylinder,  by  the  use 
of  which  a  high  air  pressure  is  utilized  in  the  brake  cylinder  in 
emergency  applications  of  the  brakes,  and  is  gradually  reduced  to 
the  level  of  that  which,  in  earlier  forms  of  the  air  brake,  is  main- 
tained continuously  throughout  the  stop  without  sliding  wheels 
at  the  close.  That  materia)  progress  in  braking  is  marked  by  this 
step  will  be  easily  appreciated  when  it  is  understood  that,  with 
the  use  of  this  apparatus,  called  the  "high-speed"  brake,  stops  from 
the  higher  speeds  are  about  30  per  cent  shorter  than  those  at- 
tained by  the  quick-action  brake  By  the  more  prompt  applica- 
tion of  a  greater  brake-shoe  pressure  than  immunity  from  in- 
jurious wheel  sliding  permitted  in  ordinary  applications  of  the 
brakes,  the  "emergency  stop"  became  clearly  distinguished  by  the 
quick-action  air  brake,  and,  in  passenger  train  service  it  was 
shortened  to  about  80  per  cent  of  the  shortest  stop  of  the  older 
automatic  air  brake.  ■  By  the  application  of  a  greater  brake-shoe 
pressure  during  the  early  period  of  stops  for  utilizing  a  larger 
proportion  of  the  retarding  force  realized  at  lower  speeds  the 
high-speed  brake  shortens  emergency  stops  from  high  speeds  to 
about  70  per  cent  of  those  of  the  quick-action  brake,  or  56  per 
cent  of  those  of  the  old  automatic  brake.  The  increased  brake- 
shoe  pressure  is  secured  by  the  use  of  a  high  air  pressure,  which, 
through  the  operation  of  the  automatic  reducing  valve,  is  avail- 
able only  in  emergency  applications  oi  the  brakes,  the  moderate 
pressures  oi  the  old  automatic  brake  being  still  preserved  in 
ordinary  operation  to  prevent  possible  injury  oi  wheels.  But  the 
higher  storage  pressure  of  the  auxiliary  reservoir  air  is  equivalent 
to  a  correspondingly  increased  volume  of  air  stored  at  the  pressure 
of  ordinary  service,  and  thus  the  high-speed  brake  also  provides 
for  repeated  brake  applications  without  recharging  the  auxiliary 
reservoirs.— an  incidental  advantage  greatly  increasing  the  sccurity 
of  trains  under  conditions  of  daily  occurrence. 

DIFFERENCES  IN  STEAM  AND  ELECTRIC  RAILWAY  BRAKINt. 

It  is  opportune  to  digress  at  this  point  to  consider  an  applica- 
tion of  the  high-speed  brake  which  concerns  conditions  to  which 
electric  railroad  operation  is  peculiarly  adapted.  Hitherto,  the 
ordinary  stops  of  railroad  train*  have  generally  consisted  of  a 
preliminary  reduction  of  speed  at  a  long  distance  from  the  stop- 
ping point,  to  bring  the  train  under  full  control,  and  then  of  a 
gradual  reduction  of  the  remaining  speed,  continuously  or  in 
stages,  to  suit  the  conditions  or  the  operator's  views,  until  the 
train  comes  to  a  standstill  at  the  stopping  point.  The  stops  of 
express  trains  have  been  infrequent,  and  the  speed  of  way  trains 
has  been  moderate,  so  that,  in  both  cases,  the  time  occupied  in 
the  stop  has  not  called  for  careful  consideration.  But  with  the 
rapid  growth  of  suburban  traffic  in  all  large  cities,  particularly 
since  the  introduction  of  electric  railroads,  the  changed  operating 
conditions  of  suburban  trains  give  great  importance  to  the  time 
consumed  in  the  frequent  stops.  Both  in  steam  and  electric 
railroad  traffic  of  this  kind  large  expenditures  of  thought  and 
money  have  been  made  to  secure  high  acceleration  in  starting 
trains,  while  almost  nothing  has  been  done  to  secure  the  equally 
important  high  retardation  in  stopping.  Every  start  is  accom- 
panied by  a  stop,  and  if  economy  of  time  is  important  in  one  it  is 
equally  important  in  the  other.  The  neglect  which  efficiency  of 
stopping  has  suffered  is  doubtless  due  to  the  fact  that,  while 
acceleration  in  starting  has  generally  been  limited  to  that  which 
may  be  acquired  from  the  rail  friction  of  a  few  wheels,  the  re- 
tardation resulting  from  brakes  upon  practically  all  the  wheels  is 
so  effective  in  comparison  that  its  inferiority  to  what  it  might  be 
is  overlooked.  Moreover,  the  character  of  the  train  stop  of 
ordinary  service  has  been  so  firmly  established  and  avoidance  of 
th;  use  of  full  power— the  emergency  application — of  the  brake 
has  been  insisted  upon  for  such  good  reasons  that  departure  from 
the  customary  "service"  application  of  the  brakes  docs  not  readily 
suggest  itself.  But  the  conditions  now  under  consideration  are 
quite  different.  At  low  speeds  the  violence  of  the  emergency 
application  is  apt  to  result  -in  discomfort  to  passengers,  and  the 
brake-shoe  pressure  is  too  near  the  wheel-sliding  limit  to  be  de- 
sirable But  at  the  high  speeds  attained  between  stations  in 
efficient  suburban  service  the  initial  coefficient  of  brake-shoe 
friction  is  50  low  that  no  perceptible  shock  or  disagreeable  effect 
accompanies  an  emergency  application  of  even  the  high-speed 
brake;  and  the  coefficient  of  friction  near  the  end  of  the  stop  is  su 
much  lower,  through  the  effect  of  continued  rubbing  through  so 
much  longer  distance  than  in  a  stop  from  the  lower  speeds,  that 
the  danger  of  wheel  sliding  is  not  troublesome. 

There  is  also  another  important  time-saving  feature  of  the 
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emergency  application  for  service  stops  in  train  service  of  this 
character.  In  making  an  ordinary  service  application  the  personal 
equation  of  the  operator  is  an  important  element.  The  proper 
point  at  which  to  apply  the  brake,  the  force  of  initial  application 
ana  each  subsequent  increase  or  reduction  of  the  braking  force 
(to  prevent  over-running  or  stopping  short  of  the  station)  are 
matters  of  personal  judgment  in  which  men  differ  materially;  the 
consequence  of  which  is  that,  to  be  safe,  the  brakes  are  usually 
applied  too  early  and  time  is  lost  in  drifting  into  the  station  at  low 
speed  In  an  emergency  application  the  personal  element  is 
largely  eliminated,  as  the  full  application  is  practically  instan- 
taneous, and,  where  definite  speed  may  always  be  depended  upon, 
the  point  at  which  the  brakes  should  be  applied  may  be  designated 
by  a  signal  post.  Thus,  full  speed  might  be  obtained  over  much 
the  larger  part  of  the  distance  traversed  during  an  ordinary  service 
stop,  followed  by  a  quick  stop  of  the  high  speed  brake,  and  fully 
half  the  time  occupied  by  the  service  stop  would  be  saved. 

EFFECT  OF  BRAKING  ON  THE  PRESSURE  OF  THE  WHEELS  ON 
THE  RAILS 

In  utilizing  the  rail  friction  for  the  retarding  force,  while  it  has 
the  proper  direction,  it  is  applied  at  the  lowest,  points  of  the  mass 
of  the  car.  In  consequence  the  center  of  inertia  of  the  car  body 
being  above  the  points  of  application  of  the  retarding  force, 
rotation  through  the  eccentrically  applied  retarding  force  is  pre- 
vented only  by  the  resisting  rotative  moment  of  a  greater  sup- 
porting pressure  from  the  forward  than  from  the  rear  truck.  Each 
truck  is  subject  to  the  combined  rotative  moment  of  the  eccentric 
retarding  force  at  its  lower  extremity,  and  the  eccentric  reacting 
force  from  the  car  body  at  its  upper  extremity,  and  rotation  is 
prevented  only  by  a  contrary  rotative  moment  of  a  greater  sup- 
porting pressure  by  the  rails  upon  the  forward  than  upon  the  rear 
pair  of  wheels.  Thus  the  very  act  of  applying  the  brakes  to  the 
wheels  produces  a  new  and  very  different  system  of  wheel  pres- 
sures upon  the  rails,  and  it  is  the  wheel  pressures  under  those  con 
ditions  which  determine  the  available  retarding  force.  As  the  total 
pressure  Of  all  the  wheels  upon  the  rails  cannot  vary  it  is  obvious 
that  the  existence  of  a  greater  rail  pressure  for  the  forward  than 
for  the  rear  pair  of  wheels  of  the  truck  implies  the  virtual  transfer 
of  a  portion  of  the  normal  pressure  from  one  pair  of  wheel*  to  the 
other.  The  brake-shoe  pressure  upon  the  rear  pair  of  wheels  must 
be  insufficient  to  cause  the  wheels  to  slide  upon  the  rails,  and  must, 
therefore,  be  cut  down  in  proportion  to  the  trance,  of  weight  from 
the  rear  to  the  forward  pair  of  wheels  But  as  the  forward  pair  of 
wheels  will  become  the  rear  pair  when  the  car  moves  in  the  op- 
posite direction,  the  brake-shoe  procure  upon  thx:  pair  of  wheels 
must  also  be  limited  in  the  same  way.  Thn«,  the  braking  pres- 
sure upon  each  pair  of  wheels  must  be  restricted  to  correspond 
with  the  minimum  pressure  of  the  wheels  upon  the  rails,  and  when 
it  is  understood  that  this  minimum  rail  pressure,  which  occurs  in 
the  maximum  application  of  the  brakes,  is  less  than  85  per  cent  of 
the  normal,  or,  in  other  words,  that  the  effective  wheel  pressure, 
available  for  braking,  of  an  ordinary  eight -wheeled  passenger  car 
is  but  85  per  cent  of  the  weight  of  the  entire  car,  the  importance 
of  an  investigation  and  of  the  provision  of  means  to  compensate 
for  such  a  serious  loss  of  retarding  efficiency  becomes  clearly 
manifest.  [A  solution  01  this  problem,  devised  by  the  writer,  was 
submitted,  in  which  a  formula  was  given  representing  the  greatest 
wheel  pressure  which  can  be  applied  to  each  wheel  of  an  eight- 
wheel  car  without  sliding  any  oi  them  J 

METHOD  OF  PROPORTION  I  NG  BRAKING  PRESS!  RES  TO  COR 
RESPOND  TO  RAIL  FRICTIONS 

A  means  of  automatically  proportioning  the  brake-shoe  pressure 
upon  the  forward  and  rear  wheels  of  the  truck  so  that  they  should 
more  nearly  correspond  to  the  respective  rail  friction  equations 
is  then  important.  A  method  of  accomplishing  this  is  through 
the  angularity  of  the  hanger  link,  by  which,  if  the  brake-shoes  be 
applied  upon  the  inner  face  of  the  wheel— that  nearest  the  center 
of  the  truck— and  the  hanger  link  supporting  the  brake-shoe  be 
inclined  at  a  proper  angle  with  the  tangent  to  the  wheel  at  the 
center  of  the  bearing  surface  of  the  brake-shoe,  the  brake-shoe 
pressure  is  proportioned  to  the  wheel  pressure  This  matter 
merits  very  careful  consideration. 

More  as  a  matter  of  convenience  than  for  any  other  apparent 
reason  it  has  generally  been  customary  in  passenger  car  con- 
struction to  suspend  the  hrak-  shoes  from  the  end  timbers  of  the 
truck  at  the  outer  face  of  the  wheels.  It  is  true  that  the  brake- 
shoes  are  thus  more  accessible  for  renewals,  but  the  arrangement 
is  inconvenient  in  other  respects,  requiring  the  disconnection  and 
often  the  removal  of  the  brake  beams  to  remove  the  wheels.  The 
application  of  the  brake-shoes  at  the  outr  face  of  the  wheels 
results  in  an  upward  thrust  of  the  brake  hangers,  proportioned  to 
the  brake-shoe  friction,  upon  the  end  timber  at  the  rear  end  of 
the  truck,  and  a  corresponding  downward  <lt:ig  upon  that  at  the 


forward  end.  It  has  already  been  shown  that  the  retardation  of 
the  car  by  the  rail  friction  produces  a  rotative  effect  upon  the 
truck,  which  is  greatly  augmented  by  this  direct  action  of  the 
brake-shoe  friction  through  the  hanger  links,  and  the  result  is 
that  a  considerable  rotation  or  lilting  of  the  truck  frame  actually 
occurs,  compressing  the  forward  equalizing  bar  springs  and  re- 
laxing those  at  the  rear.  The  reaction  or  recoil  of  these  springs 
is  the  cause  of  the  frequently  observed  violent  backward  surge  or 
shock,  so  disagreeable  to  passengers  and  sometimes- throwing 
unguarded  standing  persons  to  the  floor  at  the  instant  of  stopping. 
If,  however,  the  brake-shoes  were  suspended  at  the  inner  face  of 
the  wheels  the  upward  thrust  of  the  hanger  links  would  act  upon 
the  forward  portion  of  the  truck  frame  and  the  downward  thrust 
upon  the  rear  portion,  so  that  the  effect  would  be  to  counteract 
and  neutralize  instead  of  aggravate  the  disagreeable  influence  of 
the  rail  friction. 

Another  and  still  more  serious  objection  to  this  method  of  sus- 
pending the  brake-shoes  is  the  evil  effect  of  the  angular  inclination 
of  the  hanger  links,  which  is  not  only  desirable  to  insure  clearance 
of  the  shoes  from  the  wheels  when  the  brakes  are  released,  but  is 
usually  unavoidable  for  constructive  reasons.  This  feature  will 
be  better  understood  upon  further  consideration  of  the  effect  of 
inclining  the  brake  beam  hanger  links.  On  the  other  hand  it  can 
be  shown  mathematically  (see  paper)  that  by  hanging  the  brake 
beams  between  the  wheels,  instead  of  outside,  and  inclining  the 
hanger  links  at  a  proper  angle.  The  increased  pressure  and  con- 
sequently the  increased  friction  of  the  brake-shoes  upon  the  for- 
ward  pair  of  wheels  and  the  diminished  pressure  and  friction  of 
the  brake-shoes  upon  the  rear  wheels,  due  to  the  effect  of  the 
friction  itself  in  causing  the  shoes  to  press  more  or  less  forcibly 
upon  the  wheels  through  the  angularity  of  the  hanger  links,  are 
made  to  correspond  with  and  compensate  for  the  transferred 
weight  from  the  rear  to  the  forward  wheels.  In  the  same  manner 
that  running  in  the  opposite  direction  causes  a  reversal  of  the 
conditions  for  the  transfer  of  weights;  so.  too,  the  rotation  of  the 
wheels  in  the  opposite  direction  causes  a  reversal  of  the  effect  of 
the  inclined  hanger  links,  and  the  increased  brake-shoe  pressure 
is  always  applied  to  the  wheels  carrying  the  increased  weight. 
The  braking  force  P  upon  the  brake  beam  must,  however,  be  so 
reduced  that  the  rear  pair  of  wheels  shall  not  be  caused  to  slide, 
and  the  combined  friction  ot  the  brake-shoes  upon  the  two  pair 
of  wheels  be  thereby  reduced  accordingly.  The  loss  of  more  than 
IS  per  cent  in  braking  efficiency,  which  has  been  stated  to  result 
from  the  use  of  a  uniform  brake-shoe  pressure  instead  ot  pressures 
proportioned  to  the  rail  pressures  occurs  when  the  hanger  links 
arc  not  inclined,  but  it  will  now  be  understood  that,  with  outside- 
hung  brakes  having  the  ordinary  inclination  of  hanger  links,  the 
loss  is  considerably  greater,  the  retardation  probably  averaging  at 
least  20  per  cent  below  that  attainable  by  the  expedient  of  inside- 
hung  brakes  with  properly  inclined  hangers. 

In  practice  the  application  of  this  method  of  inclined  hanger 
links  is  not  without  some  difficulty.  The  chief  trouble  is  that  no 
constant  angle  of  the  links  can  be  maintained,  as  the  wearing 
away  of  the  brake-shoes,  together  with  wearing  and  turning  down 
of  the  tires  of  steel-tired  wheels,  causes  constant  and  crnsiderable 
variation  Thus,  if  the  angle  of  inclination  and  the  braking  pres- 
sure be  calculated  for  the  conditions  existing  when  the  brake- 
shoes  and  wheels  are  new,  the  increased  angle  when  the  shoes 
become  much  worn  and  the  tires  have  been  well  tumd  off,  would 
probably  cause  the  forward  wheels  to  slide  upon  the  rails.  On  the 
other  hand,  if  the  calculations  he  made  for  turned  wheels  and  worn 
shoes,  the  efficiency  is  too  much  reduced  when  the  wheels  and 
brake  shoes  arc  new.  It  is,  therefore,  necessary  to  compromise 
between  the  extremes,  in  reference  to  the  angle  of  inclination  of 
the  hanger  links.  It  i<  obvious  that  the  variation  of  the  angu- 
larity of  the  hanger  links,  through  the  allowance  necessary  for 
wear  ins.  for  steel-tired  and  l#  ins.  for  chilled  cast-iron 

wheels),  is  an  inverse  function  of  the  length  of  the  hanger  link 
itself,  which  should  therefore  be  as  long  as  practicable.  With  the 
use  of  that  form  of  brake-shoe  holder  or  head  in  which  the  hanger 
link  pin  is  located  behind  the  center  of  the  brake-shoe,  the  maxi- 
mum length  of  hanger  is  secured.  The  form  of  brake  head  in 
which  the  pin  is  considerably  above  the  center  shortens  the  hanger 
materially,  and  its  use  should  be  avoided, 

The  equation  deduced  (and  contained  in  the  original  paper) 
shows  that  the  angle  of  inclination  of  the  hanger  links  varies  in- 
versely with  the  wheel  base  of  the  truck,  which  is  fortunate,  since 
long  wheel  base  is  desirable  also  in  all  other  respects  (ease  of 
riding,  minimum  wear  and  tear  of  wheel  flanges  and  truck  frames, 
etc.).  except  in  cases  where  curves  are  so  sharp  that  a  long  wheel 
base  interferes  with  curving. 

FOR  Ml' LA  FOR  MAXIMUM  BRAKING  FORCE 
Examination  of  the  practice  in  passenger-car  construction  of 
ordinary  American  steam  railroads  indicate  quite  general  uni- 
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formity  in  respect  to  most  o(  the  various  features  which  determine 
the  angle  of  inclination  of  the  brake  hanger  link  and  the  braking 
force.  In  general,  for  practical  purposes,  the  average  of  the  con- 
ditions existing  i\  sufficiently  accurate,  and  may  be  taken  as  fol- 
low*: The  coefficient  of  rail  friction  may  be  regarded  as  f,  =  .25, 
particularly  as  the  limiting  conditions  are  those  of  emergency  ap- 
plications The  coefficient  of  brake  shoe  friction  most  apt  to  slide 
wheels  is  that  of  low  speeds,  near  the  end  of  the  stop,  and  ex- 
perience indicates  a  safe  value  to  /,  —  1-3.  Little  error  will,  in  any 
ordinary  case,  result  from  making  If,  (weight  of  car  body)  =  2-J 
W  (total  weight  of  car)  and  If,  (weight  of  each  truck)  =  1/6  II 
Generally,  h  (height  of  bottom  of  car  body  above  tails)  —  34  ins  , 
and  k/l  =  1/15,  *  =  height  of  center  of  inertia  of  car  body  above 
truck  support:  /--distance  apart  of  truck  supports  The 
height  of  the  center  of  gravity  of  the  truck  (d)  varies  with  the 
diameter  of  the  wheels;  for  ,U-in.  wheels,  d  =  20  ins.;  for  .l6-in. 
wheels,  d  s  20.5:  for  38-in.  wheels,  d  —  21 ;  for  40-in.  wheels. 
d  =  21.25,  an<l  lo*  42-in,  wheels,  d  =  21.5;  the  weights  of  wheels 
(re)  differ  both  with  the  diameter  and  the  construction;  a  fair 
average  appears  to  make  4.8  tu  ~  .071  W"  for  33-in.  steel-tired 
wheels.  .080  II'  for  36  in,.  080  If  (or  ,18  in .,  004  If  for  4o  in,,  and 
C»j8  If  for  42-in.  With  these  values,  (except  those  depending  upon 
the  diameter  of  the  wheels)  the  maximum  braking  force,  as  ordi- 
narily calculated,  which  may  be  used  without  injurious  wheel 
sliding,  becomes 
B  15  ( I  +  4.8  te!  W)  ( I  —  1  >  tan'  ♦)  cos.  *  w 

~Z  I  46 —  6tt  +  d  +  '  j  (f+4  8ip)  tan*  \cosia  +  »> 
I  45      66  W  » 

4  =  angle  which  the  link  hanger  makes  with  the  tangent  to  the 
wheel  at  the  center  of  the  brake  shoe  when  the  brake  shoe  and 
wheel  arc  fully  worn,  and  j  =  angle  between  the  radial  direction 
of  the  brake-shoe  pressure  and  the  horizontal  v.'ith  worn  shoe  and 
«  hci  1  / 

BRAKE  Sin  >E  RELEASE  SPRINGS 
In  which  it  would  be  a  serious  oversight  to  dismiss  this  subject 
of  truck  brake  gear  construction  without  mentioning  the  per- 
nicious break  beam  release  spring  The  custom  of  hanging  b  ake 
beams  from  the  end  timbers  of  passengcr-car  trucks  has  been  at- 
tended in  the  many  crises  where  the  inclination  of  the  ranger 
links  is  insufficient  to  cause  the  brake  beams  to  fall  away  from  the 
wheels  by  gravity — by  the  necessary  list  of  springs  to  insure  clear- 
ance between  brake  shoes  and  wheels  when  the  brakes  are  not 
applied. 

The  loss  .if  brake-shoe  pressure  from  .he  use  of  such  springs 
might,  of  course,  be  readily  compensated  by  increasing  the  brak- 
ing force  correspondingly,  if  svxh  loss  could  be  determined.  But 
these  springs  v  ary  to  such  an  extent,  even  when  made  apparently 
alike  and  Applied  in  the  same  way.  that  allowance  for  their  in- 
fluence is  well-nigh  impossible.  Springs,  so  applied  to  trucks  that 
they  should  keep  the  shoes  uniformly  away  from  the  wheels,  arc 
found  to  operate  so  unevenly  that — to  prevent  the  brake-shoe  at 
one  end  o(  a  beam  from  dragging  upon  the  wheel — that  at  the 
other  end  must  be  permitted  to  stand  off  so  far  from  its  wheel 
that  excessive  travel  of  the  brake-cylinder  piston  is  nrcessary  to 
apply  the  brakes,  whereby  the  air  pressure  in  the  brake  cylinder 
is  reduced  and  the  efficiency  of  the  brakes  correspondingly  im- 
paired. Even  if  these  springs  were  so  constructed  and  applied  that 
they  exert  a  uniform  influence  upon  the  brake  beams,  the  inequali- 
ties of  brake-shoe  material  cause  them  to  wear  unevenly  so  that 
a  new  shoe  at  one  end  of  the  brake  beam  is  often  accompanied  by 
a  considerably  worn  shoe  at  the  other  end.  and  adjustment  of 
clearance  that  will  avoid  CXCettive  piston  travel  at  the  brake 
Cylinder  is  impossible.  The  impossibility  of  adequately  measuring 
and  providing  braking  force  for  the  resistance  ol  these  springs, 
added  to  the  hiss  of  efficiency  from  excessive  piston  travel  or  the 
alternative  trouble  from  dragging  brakes,  renders  the  brake-beam 
release  spring  one  of  the  most  serious  evils  ol  modern  brake  prac- 
tice. By  tin-  use  of  inside-hung  brake  Iveams.  where  sufficient  in- 
clination of  the  hanger  links  insures  brake-shoe  clearance  through 
the  action  of  gravity.  b..th  the  expense  and  trouble  due  to  the 
release  springs  is  avoided. 

THE  MAKING  APPARATUS 
To  enter  into  the  detail  of  the  air-brake  apparatus  employed  to 
furnish  the  braking  force,  in  a  paper  of  this  character,  would  un- 
duly extend  it  and  would  also  be  a  work  of  supererogation.  The 
compressed  air  supply  generally  implies  a  suitahle  compressor 
upon  the  car.  or.  if  operated  in  trains,  one  or  more  upon  each 
train.  Storage  of  the  compressed  air  in  sufficient  quantity  has. 
however.  Ivcen  satisfactorily  accomplished  in  some  cases  and  pos- 
sesses certain  advantages.  The  air  is  usually  stored  at  a  compara- 
tively high  prcs'tire  (generally  150  lbs  >  in  large  reservoirs  secured 
beneath  the  car,  or  in  any  other  convenient  place.  It  is  delivered 
through  a  reducing  valve  into  the  "main  reservoir"  of  brnke  oper- 


ation, at  the  desired  pressure,  where  it  is  handled  in  the  ordinary 
manner.  In  such  a  system  a  single  air  compressor  ol  targe 
capacity  and  high  efficiency,  compresses  the  air  at  a  station  where 
it  is  stored  and  charged  into  the  car  storage  reservoirs  from  time 
to  time.  The  advantages  lie  in  avoiding  the  cost  of  installing  and 
maintaining  compressors  upon  all  the  cars,  and  in  cheapness  of 
operation.  The  disadvantages  consist  of  the  bulkiness  of  the 
storage  reservoirs  and  the  time  required  to  stop  and  charge  them, 
and  also  the  limited  distance  that  may  be  traversed  in  the  intervals. 
Where  the  air  is  compressed  upon  the  car,  the  compressor  must 
be  accessibly  constructed  and  placed  upon  the  car.  and  supplied 
with  clean,  dry  air.  It  may  be  operated  by  steam,  by  a  separate 
electric  motor,  or  by  the  car  motor,  through  suitable  connection 
with  the  car  axle,  as  circumstances  render  it  expedient.  Its  opera- 
tions should  be  so  controlled  by  a  governor  that  it  shall  cease 
whenever  the  maximum  storage  pressure  .has  been  attained  in 
the  main  reservoir,  and  shall  be  renewed  when  operation  of  the 
brakes  has  reduced  the  storage  pressure  to  the  inferior  limit. 

I'pon  the  molorman's  Operating  valve  the  satisfactory  operation 
of  the  brake  system  in  large  measure  depends.  It  must  not  only 
present  the  means  of  accurately  gaging  the  force  of  brake  applica- 
tion and  of  promptly  releasing  the  brakes,  but  must  also  define 
with  precision  the  pressure  ol  the  air  with  which  the  auxiliary 
reservoirs  arc  charged,  to  insure  the  full  efficiency  of  braking  with- 
out exceeding  it  to  the  injury  of  whet  Is  and  detriment  of 
efficiency  ;  while  at  the  same  time  it  must  provide  a  superior  pres- 
sure, that  may  vary  considerably  under  different  conditions,  in  the 
main  storage  reservoir,  to  insure  prompt  release  of  the  brakes  and 
restoration  of  pressure  in  the  auxiliary  reservoirs,  without  any 
variation  of  the  working  pressure  in  the  latter— an  exacting  com- 
bination of  conditions  not  easy  of  realization  but  of  capital  im- 
portance. 

Of  the  apparatus  for  the  immediate  application  of  the  brakes 
to  the  wheels  sufficient  has  already  been  said,  it  having  been  indi- 
cated that,  in  the  single  case  where  the  unit  invariably  consists 
of  a  single  car.  simply  an  air  cylinder  in  communication  with  the 
motorman's  valve  meets  all  the  requirements,  while  the  conditions 
of  every  other  case  justify  nothing  short  ol  the  efficiency  of  the 
quick-acting  automatic  apparatus,  and,  where  characterized  by 
high  speeds  and  frequent  stops,  the  superior  efficiency  of  the  high- 
speed brake  is  essential  to  high  efficiency  of  service. 

OTHER  FORMS  OF  BRAKE 
The  application  of  other  forms  of  power  than  compressed  air 
to  brake  service  has  been  practically  limited  to  the  vacuum  and 
electricity.  The  limited  pressure  and  bulky  apparatus  have  re- 
stricted the  use  of  the  vacuum  to  comparatively  light  vehicles, 
and  it  is  fast  becoming  a  mere  historical  feature  ol  the  develop- 
ment of  the  art  of  braking.  Electricity  has  been  experimentally 
applied  in  various  forms  of  apparatus,  but  has  only  recently  be- 
come recognized  as  a  means  of  promising  utility  in  practical  brak- 
ing. The  simplicity  ol  employing  the  back  torque  of  the  car 
motors  of  electric  railroads  for  retarding  purposes  has  appeared 
very  attractive  to  those  unacquainted  with  the  objection  to  de- 
pendence upon  that  means  alone.  In  combination  with  other 
means  o[  retardation,  so  that  excessive  heating  may  be  avoided, 
this  means  of  braking  cars  has  been  used  with  some  practical  suc- 
cess. But  the  application  of  electricity  to  the  purpose  of  braking 
that  appears  to  overshadow  all  others  is  that  of  the  magnetic 
brake,  which  embodies  such  novel  applications  of  old  devices,  with 
results  so  phenomenal  that  the  use  of  electricity  as  the  source  of 
braking  force  in  electric  railroad  service  at  once  occupies  an 
interesting  position  with  a  very  promising  future.  [The  writer 
then  referred  to  the  magnetic  track  brake,  which  has  been  de- 
scribed in  these  columns  ] 



Car  License  Fees  Decisions  in  New  York 

The  Appellate  Division,  by  Justice  Ingraham,  holds  that  the 
complaint  in  the  action  brought  by  the  city  against  the  Third 
Avenue  Railroad  Company  and  the  Metropolitan  Street  Railway 
Company  to  recover  car  license  fees  aggregating  $25,750,  due  from 
the  former  company  to  the  city  during  the  years  1804  to  iBgg.  did 
not  state  facts  sufficient  to  constitute  a  cause  of  action  as  against 
the  Metropolitan  Company.  A  judgment  of  the  Supreme  Court 
overruling  the  Metropolitan  Company's  separate  demurrer  to  the 
complain!  is  therefore  reversed.  The  lease  of  the  Third  Avenue 
Railroad  Company  to  the  Metropolitan  Street  Railway  Company 
turned  over  all  the  railroad  property  "subject  to  all  debts  and 
liabilities"  of  the  lessor,  but  with  no  provision  imposing  upop  the 
K  s«,-e  in  obligation  to  pay  such  debts  and  liabilities. 

"The  Third  Avenue  Railroad  Company,"  said  Justice  Ingraham. 
"is  not  dissolved  or  merged  with  the  Metropolitan  Street  Railway 
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Company,  but  is  an  existing  corporation  liable  for  its  debts  and 
obligations-  The  Metropolitan  Street  Railway  Company  did  not 
assume  the  payment  oi  the  debts,  but  accepted  a  demise  of  the 
property  subject  to  the  debts  and  liabilities  of  the  lessor  cor- 
poration." 

Another  car  license  fee  case  brought  by  the  city  against  the 
Sixth  Avenue  Railroad  Company,  the  Houston,  West  Street  & 
Favonia  Ferry  Railroad  Company  and  the  Metropolitan  Rail- 
way Company  has  also  teen  decided  adversely  to  th« 
municipality.  In  that  case  it  appeared  that  the  Sixth  Avenue 
Company  had  leaded  iu  road  to  the  Houston  &  Pavonia 
Ferry  Company,  and  that  the  latter  was  subsequently  consolidated 
with  the  Metropolitan.  There  the  Sixth  Avenue  Company  was  to 
pay  a  license  fee  fur  "each  passenger  car  to  be  used  on  the  said 
road,"  The  court  decided  that  when  the  Sixth  Avenue  ceased  to 
operate  its  road,  leasing  it  and  its  franchises  to  the  Houston,  West 
Street  &  Pavonia  Ferry  Railroad  Company,  it  in  fact  ceased  to 
use  car*.  The  judgment,  so  tar  as  it  overrules  the  separate  de- 
murrer of  the  Metiopolitan.  is,  however,  affirmed. 

The  Appellate  Division  has  decided  that  as  to  the  Twenty-Third 
Street  Railway  Company  no  license  f\-cs  can  be  collected  by  the 
city.  The  franchise  of  that  road  was  purchased  from  the  city  at 
auction  under  authority  of  a  law  passed  in  1H09  for  $150,000.  No 
condition  as  to  license  fees  was  incorporated  in  its  charter. 
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In  the  braking  of  elevated  and  light  interurban  cars  or  trains, 
the  problem  has.  of  course,  bun  changed  from  the  conditions  of 
locomotive  traction  to  the  conditions  of  electric  traction  with 
distributed  motors  In  the  fotmer  we  have  slow  acceleration  to 
comparatively  low  maximum  speeds,  and  the  braking  of  light  cars 
with  maximum  passenger  load  equal  lo  00  per  cent  or  70  per  cent 
of  weight  of  cars,  and  in  the  latter  case  the  riiotors  arc  carried  on 
the  passenger  trucks,  with  armatures  geared  directly  to  axles, 
where  we  rind  rapid  acceleration  to  high  maximum  speeds,  and 
the  braking  of  cars  with  maximum  passenger  loads  equal  to  but 
45  per  cent  or  50  per  cent  oi  the  weight  ot  cars.  The  rapid  ac- 
celeration and  high  maximum  speeds  with  very  efficient  braking 
make  possible  high  schedule  speeds  under  condition!  ol  frequent 
stops.  A  concurrent  condition,  in  many  instances  of  the  first  im- 
portance, is  the  relation  between  effective  braking  and  liability  to 
accident.  Notwithstanding  these  changes  in  mechanical  limita- 
tions and  operating  requirements,  many  small  electric  railroad 
companies,  and  even  many  very  large  systems.  ha\c  apparently 
been  satisfied  with  old  apparatus  and  have  continued  to  use  the 
single  floating  lever  (.or  sway  bar)  inherited  irom  horse-car  prac- 
tice. Another  class  ol  users  has,  at  great  expense,  equipped 
the  cars  with  novel  and  Complicated  apparatus,  to  be  used  in 
developing  greater  iorce  for  the  application  of  brake  shoes  to 
wheels  than  could  be-  produced  with  similar  dispatch  by  human 
muscular  effort  when  applied  to  brake  wheels  or  crank  handles. 
A  third  class  of  timers  and  a  large  class  of  investigators  have  en- 
deavored to  effect  the  retardation  of  cars  by  other  means  than 
friction  between  wheel  and  tail,  sit  up  by  the  pressure  of  brake- 
shoes  upon  w  heels. 

A  class  of  braking  which  is  of  the  first  importance  on  account 
of  the  very  large  number  of  ears  in  service  and  the  magnitude  of 
the  accident  liability  affected  by  them  each  year,  is  the  emergency 
braking  of  cars  of  from  15  tons  to  25  tons  weight  (including  pas- 
senger load),  from  speeds  which  are  under  .to  miles  per  hour. 
This  class  of  brake  service  is  clearly  different  irom  what  is  com- 
monly known  as  "high-speed*'  braking,  and  requires  (or  its  ac- 
complishment a  different  sort  oi  apparatus.  Consider,  for  instance, 
the  case  of  a  double  truck  electric  car  used  in  city,  suburban  or 
interurban  runs,  or  for  all  three  classes  of  service  collectively. 
This  is  a  very  ordinary  case,  and  perhaps  the  most  exacting  re- 
quirements on  the  braking  apparatus  of  such  a  car  arc  those  met 
with  in  the  city  or  suburban  runs,  where  cars  arc  operated  over 
public  highways  and  unprotected  crossings  at  comparatively  high 
speeds.  I'mler  these  conditions  emergency  stops  must  often  be 
made,  and  a  braking  apparatus  is  required  which  is  able  to  stop 
a  car  that  is  moving  at  a  rate  varying  from  15  miles  to  .*>  miles 
per  hour,  and  in  the  shortest  possible  distance  after  the  mctorman 
receives  notice  of  the  necessity  to  check  the  speed. 

Such  cars  are  frequently  equipped  with  merely  a  hand  brake 
and  a  single  floating  lever  (giving  anywhere  from  25  per  cent  to 
40  per  cent  excess  brake  pressure  on  the  rear  brake);  with  a  hand 

•  Rod  at  ihe  1T1K  meet.oe  •  f  die  Amcii,  an  trstimtc  <sf  Elwri.-,!  Ennnter.. 
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brake  and  some  system  of  equalizing  levers;  with  air  or  other 
power  brake  and  equalizing  levers;  or  with  some  power  brake  in 
which,  in  addition  to  the  friction  between  wheels  and  rails,  at 
introduced  by  a  rail-shoe  depending  for  its  friction  either  upon  a 
portion  of  the  weight  of  the  car.  an  entirely  separate  frictional 
force  is  set  up  by  electromagnetic  action  between  the  rail-shoe 
and  the  rail.  None  of  this  apparatus,  except,  perhaps,  the  last 
mentioned,  exhibits  any  marked  advance  over  the  braking  of  cars 
11  i  d  in  loc  inn  live  tract i  >n  in  city  Ot  mtmrban  sen  tee. 

No  attempt  will  be  made  in  this  paper  to  give  a  comprehensive 
summary  oi  the  principles  and  theory,  distribution  of  pressure 
between  trucks  or  wheels  or  the  design  and  construction  of 
foundation  rigging  or  truck  rigging.  It  will  contain  a  brief  state- 
ment of  certain  methods  which  have  been  used  in  the  determining 
for  an  electric  traction  company  the  relative  merits  of  several 
types  of  power  brakes 

In  designing  new  or  investigating  existing  brake  apparatus 
the  identity  and  relative  importance  of  the  several  consecutive 
events  which  occur  in  the  stopping  of  a  car  under  ordinary  con- 
ditions should  be  fully  considered.  It  was  thought  desirable  in  the 
brake  tests  described  below  to  plot  accurately  a  curve  sheet,  such 
as  is  <-hown  in  Fig.  I.  where  the  distances  in  which  a  car  can  be 
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FIG.  I.-TIME  AND  DISTANCE  CURVES  FOR  EMERGENCY  STOPS 


brought  to  a  stop  from  different  speeds  at  brake  signal,  are  shown 
graphically  ior  the  brakes  under  consideration,  as  this  is  the  first 
question  usually  asked  concerning  the  performance  of  a  brake. 
A  curve  sheet  was  winked  up  for  each  braking  test,  and  a  speci- 
men of  these  sheets  ior  individual  stops  is  shown  in  Fig.  I,  A 
considerable  numlKtr  of  individual  sheets  were  worked  up  for  each 
type  of  brake  tested,  and  from  these  sheets  were  determined 
coefficients  or  equations  of  curves  of  comparison,  as  shown  on 
chart.  Fig.  2. 

Specimen  speed-time  and  distance-time  curves  for  emergency 
stops  (Fig  t)  were  made  for  >ix  different  types  of  brakes.  Fig. 
i  is  a  diagram  showing  the  method  oi  obtaining  accurate  measure- 
ments of  the  distance  required  for  stops.  Fig.  2  is  a  comparison 
chart  showing  slops  irom  speeds  of  12  miles  per  hour  to  18  miles 
per  hour,  with  six  different  brakes.  In  Figs.  5  and  6  the  record- 
ing apparatus  used  in  these  tests  is  illustrated. 

The  following  method  was  adopted  to  secure  the  requisite  data 
for  plotting  these  curves: 

In  all  tests  the  same  type  of  car  was  used,  mounted  on  similar 
trucks,  and  all  cars  were  put  in  as  nearly  the  same  condition  as 
possible  and  loaded  to  the  same  gross  weight  by  an  amount 
equivalent  to  a  heavy  passenger  load.  The  cars  were  run  in  the 
same  direction  -sver  the  same  section  of  track  on  a  uniform  grade, 
wind  and  humidity  conditions  being  as  nearly  uniform  as  pos- 
sible, and  great  care  was  taken  to  determine  with  accuracy  in  each 
case  the  speed  of  car  at  brake  signal  and  the  actual  distance  tra- 
versed between  brake  signal  and  the  stopping  of  the  car.  An  axle 
of  the  car  was  fitted  with  a  drum  carrying  a  contact  plate,  which 
momentarily  closed  t  battery  circuit  once  in  each  revolution;  this 
circuit  energized  an  electromagnet  operating  one  or  two  re- 
cording pencils,  under  which  a  strip  of  paper  was  drawn  at  uni- 
form speed  by  a  very  accurately  adjusted  spring  motor.  The 
operating  magnet  of  the  other  pencil  of  the  two  above-mentioned 
was  energized  by  a  circuit  which  was  closed  every  half  second  by 
a  contact  maker  actuated  by  a  carefully  adjusted  clock  movement. 
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It  will  be  readily  seen  that  with  this  apparatus  a  record  i 
be  obtained  that  would  contain  a  clear  record  of  wheel  revolu- 
tion*.   From  this  the  number  of  revolutions  i 
or  the  duration  of  any  particular  wheel  revolution  could  be  i 
mined  with  great  accuracy;  the  method  of  using  this  apparatus  to 
obtain  the  data  desired  was  as  follows: 

DIAGRAM  SHOWING  METHOD  OF  DETERMINING  DISTANCE 
FROM  BRAKE  SIGNAL  TO  STOP 

When  the  arrow  mark  on  wheel  ii  in  contact  with  fill,  the  revolution 
counter  circuit  it  clo.ee  bjr  contact  on  axle.  Each  run  started  with  thii  mark 
in  contact;  at  (top  die  point  of  contact  between  wheel  and  rail  w»  marked 
on  nil.  and  the  car  rolled  on  until  the  arrow  mark  on  wheel  again  came  in 
contact  with  rail,  giving  the  final  fractional  part  of  a  revolution  to  be  u&ed  in 
(tt tint  the  total  length  oi  run  by  wheel  revolutions,  which  wu  subtracted 
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FIG.  3. — METHOD  OF  OBTAINING  ACCURATE  MEASUREMENT 
OF  DISTANCE  REQUIRED  FOR  STOPS 


A— Poeitlon  of  wheel  at  start. 
B—  Petition  of  wheel  at  Mop. 

(et  laat  fractional  part  ot  a 

S— Point  at  which  brake  signal  was  given,  determined  by  record  of 
Hon  counter. 
A  B — Tape  measurement;  total  distance  run. 
A  S — Computed  from  revolution  recorder. 
A  B — A  S  =  Distance  to  atop  =  S  B. 

The  car  was  placed  near  the  starting  point  and  moved  back- 
ward or  forward  until  the  contact  on  the  axle  drum  was  closed, 
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than  it  was  ordinarily  drawn  by  the  clock  circuit, 
produced  a  clearly  denned  record  of  the  exact  time  at  which  the 
signal  bell  was  rung.  When  the  car  was  brought  to  a  full  stop, 
the  bell  was  rung  again  in  order  to  make  a  record  of  the  time 
elapsed  between  brake  signal  and  stop.  The  position  of  the  point 
oi  contact  of  the  front  wheel  was  then  carefully  marked  on  the 
track  and  the  car  moved  slowly  along  until  the  first  chalk  mark 
made  on  the  wheel  was  brought  again  in  contact  with  the  rail, 
and  the  rail  was  marked  at  this  point  A  tape  measurement  was 
then  made  between  the  first  and  second  marks,  giving  accurately 
the  total  length  of  run,  and  between  the  second  and  third  marks 
to  determine  the  distance  traversed  in  the  final  fractional  part  of 
a  wheel  revolution.  The  distance  from  start  to  brake  signal 
determined  by  the  wheel  revolution  record  on  the  chronograph 
chart  was  calculated ;  this  distance  deducted  from  the  total  length 
of  run  (a  tape  measurement),  gave  an  accurate  measure  of  the 
distance  from  brake  signal  to  stop.  Furthermore,  where  there 
was  a  difference  between  the  total  distance  run  by  tape  measure- 
ment and  the  total  distance  indicated  by  the  wheel-revolution 
chart,  such  difference  only  occurred  in  case  of  skidding,  then  the 
difference  was  the  measure  of  the  distance  skidded. 

It  should  be  noted  that  by  the  use  of  the  methods  outlined  the 
measurement  of  the  two  quantities  whose  accurate  determination 
is  essential  to  an  accurate  brake  test — namely,  the  speed  at  brake 
signal  and  the  distance  to  stop— are  obtained  with  a  high  degree 
of  accuracy  and  with  apparatus  which  can  be  attached  to  any  car 
in  a  few  minutes.  This  apparatus  is  complete  in  itself,  no  stops, 
signals  or  other  special  appliances  being  required  on  the  track  or 
roadbed. 

The  time  elapsing  between  brake  signal  and  stop,  may  for  the 
present  purpose  of  tests  of  emergency  stops,  be  divided  into  three 
parts: 

1.  Duration  of  time  between  brake  signal  and  beginning  of 
movement  of  brake  handle  or  lever  by  motorman,  that  is.  the 
personal  equation  of  motorman. 

a.  Duration  of  time  between  beginning  of  movement  of  brake 
handle  or  lever  and  setting  of  the  brake-shoes. 

3.  Duration  of  time  between  the  setting  of  the  brake-shoes 
and  stopping  of  the  car. 

The  first  interval  of  time  above  depends  on  the  motorman,  the 
second  on  the  brake  mechanism,  and  the  third  on  the  amount  of 
the  frictional  resistance  which  can  be  developed  between  the  car 
and  the  rails  for  a  stop  from  a  given  speed.  The  first  and  second 
intervals  of  time  arc  practically  constant  for  a  given  motorman 
and  brake  apparatus  and  independent  of  speed;  the  third  interval 
will  vary  with  the  speed  at  brake  signal. 

After  being  brought  up  to  speed  and  allowed  to  run  without 
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FIG.  J.-COMPARISON  CURVES  FOR  EMERGENCY  STOPS 


FIG.  4. -DIFFERENTIAL  BRAKE  RIGGING 


then  the  point  of  conlact  between  the  wheel  and  rail  was  chalk- 
marked  both  on  wheel  and  rail.  Then  the  record  paper  was  put 
in  motion,  the  car  started  and  brought  up  to  speed  very  gradually 
to  avoid  the  possibility  of  slipping  of  the  wheels.  When  the 
desired  speed  was  attained  an  electric  bell  was  rung  as  a  signal 
for  an  emergency  step.  The  circuit  of  this  bell  traversed  the 
opera-    <  n.agnet  of  the  chronograph  pencil,  and  by  I 


power,  the  speed  of  cars  on  the  test  track  was  found  to  fall  off  at 
the  rate  of  about  o  16  miles  per  hour  per  second.  Hence,  for  a 
given  brake  and  motorman  the  distance  run  by  car  from  time  of 
brake  signal  to  time  of  full  application  of  brake-shoe  would  be: 

O.16.T 

(S  )  1.467  T  =  d  (distance  in  feet)  (1) 
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where  S  =  speed  at  brake  signal  in  mile*  pe*  hour, 

T  =  time  (rum  brake  signal  to  application  of  brake  shoes, 
and  1.467^  number  o(  feet  per  second  corresponding  to  I  mile 
per  hour.  S  being  the  speed  at  brake  signal,  ami  Dilfj  miles  pej 
hour  per  second  the  retardation  due  to  friction  and  windage  be- 
tween brake  signal  and  application  of  brakes,  the  total  retardation 
in  T  seconds  Mill  be  016  T.  and  the  speed  of  car  at  tb<  end  of  the 
interval  of  T  second*,  i.  e  .  at  the  time  of  application  ot  the  brakes 
will  be  (S  —  0.16  T)  miles  per  hour. 

Letting  d'  =  distance  from  application  of  |,rakc-shoe«  to  stop 


(o.l6T\  1.467 
S  \  .  467  T+(S -0.16  T)'  


:D  (4) 


Equation  (4)  give*  the  distance  from  brake  signal  to  stop  in 
terms  of  S.  T  and  R.  Expanding  the  expressions  and  collecting 
the  coefficients  of  S  and  S"  we  get 

L  S'+M  S  +  N  =  D 
0  7 Si 

where  L  —  


FIG.  5. — RECORDING  APPARATUS,  ELEVATION 


FIG.  6. — RECORDING  APPARATUS,  PLAN 


and  T  -  time  in  seconds  from  application  of  brake  shoes  to  stop, 
we  have  1 

-  (S-0.16T)  1.467  xl'sd1  (») 
2 

But  if  R  =  rate  of  retardation  in  miles  per  hour  per  second 
brakes  are  set,  the  time  T  may  be  expressed  as  follows: 
S  —  0.16  T 

T  =  

R 

and  substituting  this  value  in  equation  (2)  we  have: 
(S  — 0.16  T)  1.467    S  — 0.16T 

 X  =  dl 


(0.335  \ 
r  )T 

(0.0188  \ 
 0.117  r 
*  / 


■  467 

(s-016  iy  =  d' 

aR  • 


(3) 


Let  U  =  total  distance  from  brake  signal  to  stop.  Then  d  +  d' 
ss  D  and  substituting  from  equations  (1)  and  (3)  we  have: 


L,  M  and  N  are  practically  constant  for  each  equipment 

Erom  test  stops  with  each  brake  carves  were  plotted  showing 
'peed  on  a  time  base  from  the  brake  signal  to  time  of  stop. 
From  these  curves  may  be  obtained  values  for  T  and  R.  and 
from  the«e  the  values  of  the  coefficients  of  S'  and  S  in  the  above 
equation  may  be  computed.  From  this  equation  v.'ith  D  and  S  as 
variables,  we  may  compute  the  values  of  D  (distance)  correspond- 
ing to  several  values  of  S  (speed),  and  plot  a  curve  showing  for 
different  speeds  the  distances  run  from  brake  signal  to  stop  for 
each  of  the  equipments  tested. 

To  get  the  time  elapsed  from  brake  signal  to  stop  from  different 
speeds  at  brake  signal,  we  have  the  following  1 
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T  r=  first  and  second  parts  of  time  aoove  referred  to. 

S-0.16T 

— — — —  =  third  part. 
R 

Hence,  if  t  =  the  total  time  in  seconds  f  om  brake  signal  to  stop, 
from  a  given  speed  at  brake  signal,  then 

S  —  o.  to  T 

t  =  T  +  

K 

The  coefficients  of  this  equation  for  any  equipment  may  be 
obtained  as  noted  above  from  the  speed  curves,  and.  these  co- 
efficients once  determined,  the  values  of  I  for  several  values  of  S 
may  be  computed;  and  from  tlu-sc  values  a  curve  may  be  plotted 
showing  for  different  speeds  at  brake  signal  the  time  from  brake 
signal  to  stop  for  each  of  the  equipments  tested.  Distance  and 
time  curves  have  been  plotted  in  this  way  for  brakes  A,  B,  C,  D, 
K  and  F. 

These  charts  show  the  relative  efficiencies  of  the  various  brakes 
for  emergency  stops;  for  instance,  at  1 5>j  rnilrs  per  hour  speed 
at  brake  signal,  the  distance  from  brake  signal  to  stop  are: 

For  brake  A,  hand  brake,  1(14  (t.;  for  brake  II,  power  brake.  115 
ft.;  for  brake  C,  power  brake,  1 12  ft.:  for  brake  D,  power  brake. 
100  ft.;  for  brake  E.  power  brake  B,  with  differential  levers.  QJ  ft  ; 
for  brake  F,  power  brake.  80  ft. 

These  curves  show  plainly  the  relative  efficiencies  of  the  several 
brakes  in  making  emergency  stops. 

To  reduce  the  liability  to  accident  and  to  effect  economy  in  the 
use  of  motive  power  it  is  desirable  to  secure  as  high  a  rate  of 
braking  as  is  consistent  with  the  comfort  of  passenger*,  ff  we 
assign  r.  total  cost  per  equipment  per  year  to  each  type  of  brake 
considered,  then  the  most  desirable  brake  will  be  that  ior  which 
this  total  is  a  minimum.  The  total  co«t  per  equipment  prr  year 
should  include  the  following  items: 

Cost  of  maintenance,  labor  and  material. 

Cost  of  power  for  operating  brakes 

Interest  on  investment. 

Cost  of  accidents  per  equipment  per  year. 

The  cost  of  maintenance  and  for  power  must  be  estimated  from 
the  best  data  at  hand.  As  to  the  cost  of  accidents  a  figure  was 
readily  obtained  for  hand  brakes.  A  figure  was  also  obtained  for 
brake  D,  for  which  the  record  of  a  number  of  equipments  was 
accessible.  From  these  amounts,  chargeable  to  hand  brakes  and 
brake  D,  the  amounts  which  should  be  applied  to  the  other  brakes 
were  estimated  by  a  graphical  method,  taking  into  consideration 
the  distances  in  which  stops  may  be  made  with  the  respective 
brakes.  Under  the  item  of  cost  of  power  in  the  original  com- 
parison a  charge  was  made  against  the  hand  brake,  which  repre- 
sents the  amount  of  power  necessary  for  operation  with  hand 
brakes  in  excess  of  what  would  be  required  with  a  power  brake, 
due  to  the  lower  rale  of  braking  with  hand  brakes;  as  the  same 
schedule  speed  can  be  maintained  at  a  smaller  expenditure  of 
energy  by  using  a  more  effective  brake,  the  time  of  running  with 
power  being  reduced  and  cars  allowed  to  coast  a  greater  distance. 

Below  is  given  an  approximate  comparison  table  for  several 
power  brakes: 

APPROXIMATE  COMPARISON  TABI.F. 

B       C       D       F.  F 

Maintenance  of  power  brakes  and 
extraordinary  repairs,  charge- 
able to  brakes                          58-80  10.05   3625  ....  29.20 

Power  29.20    25.OO   

Interest                                      15  00     5  00     6.50  17  50  II.50 

Accidents                                   58.00  53.00   3700  30.00  15.00 

16100   68.9s   797S   72.50  55.70 

The  totals  above,  which  are.  of  course,  only  of  approximate 
accuracy,  show  that  under  certain  conditions  a  very  considerable 
MteoM  per  annum  may  be  saved  by  the  judicious  selection  of 
brakes. 

One  practical  result  o:  the  tests  above  described  was  the  ap- 
plication by  the  writer  of  differential  levers  to  hand-brakes:  one 
form  of  construction  of  this  type  of  foundation  rigging  being 
shown  at  Fig.  4.  The  levers,  as  shown,  may  be  varied  from  o  per 
rent  to  19  per  cent  excess  pressure  on  the  front  truck  and  may 
be  adjusted  to  suit  different  types  of  car  bodies.  Another  result 
was  the  application  of  differential  levers  to  one  type  of  power 
brake,  the  braking  characteristic  curves  P  and  F..  Fig  2.  showing 
that  the  distance  required  to  stop  a  car  with  power  brake  li  has 
been  reduced  by  approximately  18  per  cent  by  the  use  of  non- 
equalizing  levers,  applying  to  the  front  truck  a  braking  pressure 
exceeding  that  applied  to  the  rear  truck  in  a  certain  predeter- 
mined ratio 


New  York  Subway  Car  Contracts 

The  contracts  for  500  of  the  cars  to  be  used  by  the  fnterborough 
Rapid  Transit  Company  in  the  New  York  subway  have  been  let. 
The  general  type  of  car  to  be  adopted  was  described  in  the 
Street  Railway  Jocrkal  for  Sept.  20,  1902.  written  from  the 
specifications  of  the  cars  and  illustrated  by  views  taken  of  two 
cars  then  being  examined  by  engineers  of  the  railway 
.  As  it  was  impossible  to  obtain  satisfactory  guarantees 
of  delivery  in  the  specified  time  (rom  one  concern,  the  500  cars 
were  divided  up  into  lots,  and  the  orders  were  given  to  the  fol- 
lowing companies;  The  St.  Louis  Car  Company,  of  St.  Louis. 
Mo.,  received  200;  the  John  Stephenson  Company,  of  Elizabeth. 
N.  J.,  too;  the  Jcwctt  Car  Company,  of  Newark.  Ohio,  100.  and 
the  Wason  Manufacturing  Company,  of  Springfield,  Mass.,  100 
The  motor  truck*  for  these  cars  have  not  yet  been  contneted  for. 
hut  orders  for  660  trail  trucks  have  been  given  out  and  have  been 
equally  divided  between  the  Wason  and  St.  Louis  companies. 


The  Popular  Double  Trolley 

The  editorial  comments  of  the  Chicago  Tribune  on  the  St.  Paul 
electrolysis  suit  reveal  a  wealth  of  technical  information  in  the 
editorial  mind  that  is  startling  if  not  refreshing.   Here  they  are: 

"That  the  question  of  possible  damages  to  city  water  and  gas 
mains  through  electrolysis  is  one  that  must  be  reckoned  with  in 
nil  future  franchises  for  new  trolley  lines  or  extensions  is  empha- 
sized once  more  by  recent  developments  in  the  city  of  St  Paul. 

"Application  has  just  been  made  in  the  District  Court  of  that 
city  in  behalf  of  the  Board  of  Water  Commissioners  for  a  perma- 
nent injunction  against  the  City  Railway  Company  to  restrain  it 
from  using  the  mains  of  the  city  water  system  as  a  conduit  for 
its  return  electrical  current.  It  appears  that  the  water  mains  have 
been  used  for  the  return  current  since  the  building  of  the  trolley 
road,  and  it  is  claimed  that  a  rapid  disintegration  of  the  pipes  has 
resulted,  so  much  so  that  the  Board  of  Water  Commissioners 
asks  that  the  railway  company  be  required  to  make  restitution  in 
the  sum  ol  $500,000. 

'  The  purpose  of  the  application,  of  course,  is  to  compel  the 
company  to  put  in  the  double  trolley  system,  which  is  now  being 
used  successfully  in  nearly  all  the  larger  cities.  Electrolysis  of 
water  and  gas  mains  through  proximity  of  the  return  electric  cur- 
rents of  trolley  systems  of  street  traction  is  now  so  thoroughly 
established  that  no  city  would  permit  for  a  moment  such  a  prac- 
tice as  the  St.  Paul  Company  appears  to  have  been  guilty  of. 
Where  direct  contact  is  made  with  the  water  mains  for  the 
return  current  as  was  done  in  St.  Paul,  the  destruction  of  the  pipes 
is  rapid  and  certain.  Where  new  franchises  arc  granted  or  ex- 
tensions allowed  nothing  short  of  the  double  trolley  system,  in 
which  the  return  current  is  sent  back  through  a  suspended  cable, 
or  some  other  means  adapted  specially  to  that  end.  should  be 
seriously  entertained." 


A  Massachusetts  Paving  Suit  Goes  to  United  States 
Supreme  Court 

The  City  Council,  of  Worcester.  Mass.,  has  directed  the  city 
solicitor  to  go  to  the  United  States  Supreme  Court  to  test  the 
constitutionality  of  the  Massachusetts  street  railway  law  of  1808. 
Worcester  is  the  largest  city  in  the  State  which  is  affected  by 
this  law,  Boston  being  exempted  in  its  provisions.  In  1900  the 
city  began  action  against  the  Worcester  Consolidated  Street  Rail 
way  Company  to  compel  the  company  to  keep  in  repair  the  pav  ing 
between  and  18  ins.  outside  the  rails  where  it  had  locations.  Rely- 
ing on  the  law  of  1898  the  company  fought  the  case,  and  it  was 
carried  to  the  full  bench  of  the  Supreme  Court  of  Massachusetts 
The  Supreme  Court  handed  down  a  decision  supporting  the  con- 
tention of  the  company  that  the  law  is  constitutional.  The  ques- 
tions that  the  Supreme  Court  of  the  United  States  will  be  acked  to 
settle  are:  Does  he  act  of  1808  impair  the  validity  of  a  contract? 
Does  the  act  of  1898  take  away  a  property  right  without  due 
process  of  law? 

The  idea  of  the  street  railway  law  of  1898  is  that,  in  return  for 
an  excise  tax  which  the  company  contributes  to  cities  and  towns 
through  which  it  operates,  it  shall  be  relieved  of  conditions 
as  to  repair  of  the  highway  and  the  care  of  snow  on  the  street. 
The  excise  tax  provided  ior  by  the  law  is  a  percentage  of  the 
gross  receipts  of  each  mile  of  track  in  operation,  varying  with 
the  gross  earnings  per  mile,  from  I  per  cent  for  roads  earning 
$4000  or  less,  to  3  per  cent  for  roads  whose  gross  receipts  per 
mile  of  track  operated  arc  $28,000  or  more.  The  tax  is  fixed 
annually.  The  excise  tax  is  in  addition  to  other  taxes.  About 
S10.000  a  year  is  involved  in  the  case  brought  by  the  city  of 
Worcester 
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New  England  Street  Railway  Club 


The  December  meeting  of  the  New  England  Street  Railway 
("lub  mm  held  in  Wcslcyan  Halt,  3<>  Bromricld  Strict.  Boston,  on 
Thursday.  Dec.  18,  with  President  Fariiugton  ill  the  chair.  In  the 
unavoidable  absence  of  William  l'cstcll,  of  the  Worcester  Con- 
solidated Street  Railway,  who  was  to  read  a  paper,  the  subject  of 
the  evening,  "Labor-Saving  Devices  in  Car  Houses  and  Shops," 
was  discussed  by  several  members  of  the  club.  Charles  F.  Baker, 
superintendent  of  motive  power  and  machinery  of  the  Boston 
Flevated  Railway  Company,  mentioned  numerous  labor-saving 
devices  in  use  on  the  Boston  Klcvatcd.  many  of  which  had  been 
designed  to  meet  the  manifold  varieties  of  trouble  which  arise  on 
such  a  large  system.  T  hus,  the  improper  handling  of  motors  and 
car  equipment*  by  motormen  results  in  many  faults  in  the  ap- 
paratus. It  motormen  would  tell  their  car  house  foremen  of  the 
peculiarities  and  troubles  which  occur  in  their  own  equipment*, 
much  work  and  expense  could  be  saved.  "Jerky"  cars  are  often 
caused  by  improper  controller  handling  or  by  defects  in  the  re- 
sistance, which,  perhaps,  is  open  circuited  on  the  first  notch  of  the 
controller,  resulting  in  a  large  excess  rush  of  current  when  the 
second  notch  is  reached.  This  is  bad  for  both  motor  and  pas- 
senger. There  is  a  great  variety  of  equipment  on  the  Boston 
Elevated,  which  calls  for  a  large  supply  of  spare  parts  to  be  kept 
on  hand. 

Labor-saving  devices  may  begin  in  the  blacksmith  shop  Wr 
may  have  special  wrenches,  jigs  and  tools  of  many  kinds  which 
an  ingenious  mechanic  will  use  to  expedite  his  work.  In  the  ear 
house  the  pit  cradle  is  perhaps  the  most  useful  appliance.  Screw 
and  hydraulic  jacks  also  arc  hamly  (or  use  in  removing  wheels  and 
motors  from  the  cars.  The  company  now  operates  closed  cars 
with  16  ft..  20  ft.  and  JS-ft.  bodies,  and  the  pit  cradle,  which  is  built 
up  ot  chain  blocks  attached  to  four  rods,  two  of  which  are 
movable,  enables  a  car  to  be  Itited  up  or  the  trucks  taken  out  in- 
side of  ten  minutes  by  four  men 

Mr.  Baker  then  referred  to  the  Conant  testing  instrument!  for 
locating  weak  fie  lds  in  motors  as  valuable  adiuncts  to  a  car  house 
and  shop  equipment.  On  the  Boston  Elevated  machine  shop  work 
is  not  done  to  any  great  extent  in  the  car  houses.  The  company 
has  a  very  complete  stock  room,  and  general  repairs  are  made  in 
shops  designed  fejr  the  purpose  In  the  armature  room  com- 
pressed air  is  used  for  blowing  out  motors  and  also  for  cleaning 
out  cars.  There  are  numerous  emery  wheels  and  drill  presses  in 
the  machine  shop.  Air  hoists  are  u<ed  to  some  extent.  The  com- 
pany does  its  own  armature  work,  and  has  its  own  baking  ovens, 
makes  its  own  field  and  armature  cnils.  which  latter  requires  many 
special  tools.  The  mote.rs  in  use  on  the  suriacc  lines  comprise 
1500  of  the  General  Kleetric  W.  1'  type,  a  number  of  General  Klcc- 
trie  Jtoo's.  Westinghouse  ijo  s  and  «l  and  General  Electric  58* 
Special  soldering  irons,  operated  by  gas  flame  are  in  use.  and 
frames  for  testing  armatures  over  a  range  of  Jon  ve>lls  to  jooo 
volts  arc  operated,  Heat  tests  are  made  by  placing  two  motors  in 
.'•  testing  frame  and  running  one  as  a  generator,  with  the  other  as 
a  motor,  the  two  machines  being  connerted  together  by  a  sleeve 
coupling,  which  slips  over  the  pinion.  One  motor  is  fastened  in 
a  stationary  position,  and  a  water  rheostat  is  used  for  load.  There 
are  also  lathes,  drill  presses,  hydraulic  pressrs  and  armature  wind- 
ing machines  In  making  armature  coils  a  hand  bobbin  is  used  for 
winding  tape,  and.  though  home  made,  il  well  answer!  the  com- 
pany's purpose.  The  company  makes  its  own  mica  rings  and 
shells,  and  docs  practically  all  the  repair  work  on  its  cars  as  well 
as  that  on  its  generators  in  the  various  power  houses.  Winding 
stands  are  used  in  the  armature  room,  and  a  ion  lb  Post  hammer 
has  recently  been  added,  with  ai  cither  for  the  elevated  repair  shops 
at  Sullivan  Square,  which  is  run  by  compressed  air. 

In  answer  to  a  question  Mr.  Baker  said  that  he  had  found  no 
trouble  from  leakage  in  using  air  hoists.  In  the  elevated  shop  a 
chain  hoist  with  a  worm  gear  is  used  to  advantage. 

Roger  W.  Conant.  of  Cambridge.  Mass..  then  spoke  of  some 
appliances  he  had  seen  in  car  houses  throughout  the  country.  At 
the  Detroit  United  Railway  Company's  sheips  was  an  interesting 
machine  for  taping  motor  field  coils.  As  the  cotton  insulation  is 
carbonized  by  baking  out,  the  field  is  placed  m  a  spindle,  the  wire 
unrolls  and  the  end  is  passed  through  a  set  of  knives  or  dies, 
which  scrape  'iff  the  cotton  from  the  conductor  Csually  the  cot- 
ton is  in  such  trail  condition  lliat  it  strips  or  falls  off.  and  the 
knives  simply  ^crapc  the  wire  clean.  A  roll  of  tape  is  Own  revolved 
spirally  around  the  wire,  no  attempt  being  made  to  weave  a  layer 
in  the  manner  of  machines  in  wire  manufactoiics  For  insulation 
I  lit-  dependence  is  upon  the  overlapping  of  the  tape,  and  if  the 
work  is  done  carefully  and  with  close  inspection  the  results  are 
s.rv  sat  'factors.  Although  thi  lap!  is  a-,  ilu.-k  .is  Sri  HI- 
shaw's  it  is  possible  to  get  thr  samr  number  of  turns  upon  the 


spool  and  have  the  winding  occupy  about  the  same  space  a!  the 
original  coil.  No  reselling  of  the  old  copper  at  a  lower  price  is 
necessary,  and  in  this  matter  the  company  is  independent  of  the 
fluctuations  of  the  copper  markeL 

In  a  car  house  at  South  Framinghani,  Mass.,  Mr.  Conant  noted 
a  convenient  arrangement  for  quickly  removing  the  motors  of  a 
i-ar.  The  blacksmith  shop  or  npair  shop  here  is  at  one  side  of  the 
pits,  and  the  level  of  the  floor  is  the  same  as  that  of  the  pit  floor. 
The  motors  can  quickly  be  dropped  into  a  cradle  and  ran  over 
the  pit.  where  the  fields  or  armature  can  be  taken  out  and  in- 
spection quickly  made. 

The  last  five  or  six  years  oi  electric  railway  operation  have 
shown  that  the  final  test  oi  service  capacity  oi  motors  lies  in  their 
ability  to  withstand  heavy  currents  for  long  periods.  This  long- 
continued  heating  is  cumulative,  as  the  resistance  of  the  coils 
rise*  with  increased  temperature  and  more  and  more  heat  is 
evolved  to  limit  the  life  and  carbonize  the  insulation  of  the  cotton 
coveting  of  the  coils  This  heating  is  further  increased  by  poor 
ventilation,  conduction  and  radiation.  Gotshall  and  Mailloux  have 
recently  been  working  on  a  system  of  pipes  for  cooling  off  motors 
by  air,  which  may  greatly  change  the  operating  capacity  oi  equip- 
ments. 

As  more  heat  is  evolved  by  the  increase  in  resistance  of  the  coils 
the  cotton  insulation  becomes  scorched  as  if  with  a  hot  flat  iron, 
then  more  baking  ensues,  and  the  insulation  may  be  reduced  to  a 
black  powder  thoroughly  carbonized.  The  coil  then  becomes  de- 
tective and  short  circuits  more  or  less  completely.  Often  all  the 
coils  are  taken  out  when  only  one  is  defective.  These  troubles 
weaken  the  field  and  cause  severe  flashing  and  sparking  through 
the  distortion  which  occurs.  Four-field  motors  spark  much  more 
badly  with  one  field  gone  than  do  two-field  machines,  on  account 
oi  the  much  greater  distortion.  Flashing  and  bucking  is  very 
injurious  10  motors,  but  if  located  at  the  start  a  great  deal  of  time 
and  money  can  be  saved.  Heavy  excess  currents  may  be  caused 
by  the  brakes  being  set  too  tightly,  by  poor  judgment  of  motor- 
men  in  handling  controllers,  by  defective  repairing,  such  as  taping 
together  the  wrong  leads,  by  a  sandy  rail  with  a  groove  worn  in 
it  filled  with  dirt,  and  by  low  voltage,  due  to  insufficient  copper, 
bad  joints  or  other  troubles.  The  heating  which  follows  low 
voltage  is  not  due.  as  many  suppose,  to  larger  current*  which  arc 
required  to  propel  the  car.  but  to  the  longer  time  the  current  is 
on.  This  last  is  a  very  important  factor  in  the  life  and  main- 
tenance of  a  motor  Mr  Conant  then  spoke  of  his  apparatus  for 
detecting  a  weakened  field  by  a  magnetic  test,  which  he  said  was 
better  than  a  direct-resistance  test,  as  the  latter  was  often  de- 
ceptive or  of  little  variation,  and  sometimes  a  fault  which  develops 
when  the  motor  is  hot  disappears  when  it  cools  down.  The 
magnetic  test  can  be  made  as  easily  and  satisfactorily  when  the 
motor  is  cold  as  when  it  is  hot. 

William  S.  Collins,  superintendent  of  motor  car  repairs  of  the 
Boston  Flevated.  then  described  more  in  detail  some  of  his  com- 
|sauy"s  appliance*  for  saving  labor  in  the  maintenance  department. 
He  slated  that  the  pit  cradle  mentioned  by  Mr.  Baker  was  a  frame. 
t)  (t.  6  ins.  long  by  z  ft.  6  ins.  wide,  made  of  6  in.  x  8-in.  hard  pine 
pieces  bolted  up,  and  a  section  of  rail.  4  ft.  8  ins.  long,  on  each 
siiV.  The  rail  sections  are  movable.  The  cradle  is  raised  or  low- 
ered by  two  sets  of  chain  falls  The  car  body  is  first  run  over  the 
pit  cradle  and  is  raised  up  by  two  jacks  placed  at  the  end  of  either 
sill.  A  bar  is  placed  across  the  top  of  the  wheels  through  the 
spokes,  resting  on  the  trucks,  the  pieces  of  rail  are  taken  out  and 
tie  straps  and  bar  make  one  suspension  of  the  truck  frame  with  the 
car  body.  Sometimes  the  bottom  half  of  the  motor  is  dropped 
with  the  wheels,  but  usually  the  cap  bolts  and  axle  caps  are  taken 
out  and  the  motor  suspended  by  an  eye-bolt  and  bar  on  top.  The 
wheels  are  dropped  into  the  pit.  and  flats,  chipped  flanges  or  other 
troubles  an-  removed  On  each  side  is  a  chain  hoist.  In  every  car 
house  of  the  company  a  body  hoist  is  provided  for  raising  car 
bodies  off  the  trucks.  This  is  made  up  of  8-in.  x  lo  in  hard  pine 
timbers,  at  one  end  of  which  arc  two  t-in.  rods,  with  the  ends 
turned  up  so  that  the  hoist  can  be  fastened  to  them.  These  arc 
some  7  ft  from  the  floor  The  other  end  has  a  to-in,  I-beam,  to 
ft.  long,  with  traveler  for  raising  the  bodies  of  7,  8.  <%  10  or  tJ- 
bench  open  cars.  These  can  be  raised  by  means  of  horse-car 
T  rails,  with  rings  on  the  end.  through  which  could  be  secured  the 
hooks  oi  chain  falls.  He  had  recently  seen  a  car  put  up  in  less 
than  ten  minutes  by  this  arrangement.  A  Harrington  hoist  of 
.Mons  capacity  is  frequently  used 

E.  E.  Potter,  of  the  New  Bedford  Street  Railway  Company,  said 
that  his  road  had  alw.nt  150  cars  to  take  care  of.  and  it  was  often 
necessary  to  do  work  in  different  place*.  He  saw  in  the  shops 
of  the  United  Traction  Company,  of  Albany,  a  very  handy  travel 
nig  crane,  made  up  of  two  rails,  on  the  side  of  two  tracks,  from 
which  were  suspended  two  I-beams  on  rollers,  from  which  run 
two  triplex  Western  hoists,  operated  by  trolley.  Mr.  Potter  said 
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that  he  has  two  pits,  over  which  ten  eight-wheeled  cars  can  be 
accommodated,  and  this  arrangement  of  traveling  crane  can  be 
utilized  over  any  pit  The  crane  ha»  been  found  handy  in  trans- 
porting armatures.  Table  hoists  of  several  kinds  are  easy  and 
cheap  to  make,  and  can  readily  be  moved  to  different  points  in  the 
pit.  Mr.  Potter  than  spoke  of  the  Conant  field  testing  device,  and 
said  that  it  had  proved  extremely  useful  in  his  car  house  work. 
He  uses  some  G.  E.-800  motors  whose  fields  arc  very  sensitive, 
and  previous  to  the  employment  of  the  field  tester  it  was  often 
difficult  to  know  when  the  trouble  in  the  coils  was  serious, 
or  even  if  trouble  existed  then.  An  almost  inexperienced  man  can 
use  the  apparatus,  which  has  the  advantage  of  locating  a  trouble 
in  the  winding  at  its  early  stages  In  his  armature  room  a  boy  at 
$3  per  week  tapes  up  coils  by  a  special  machine.  Many  car 
houses  raise  up  four-wheeled  cars  with  jacks,  and  a  bar  across  the 
front  of  the  car,  but  Mr.  Potter  criticised  this  method  as  danger- 
ous to  the  men,  since  the  slipping  point  is  indeterminate. 

Paul  Winsor,  assistant  to  the  vice  president  of  the  Boston  Ele- 
vated Railway  Company,  then  said  that  the  Sullivan  Square  shops 
of  the  elevated  division  started  with  very  limited  equipment  to  fit 
up  and  assemble  100  cars,  when  the  overhead  system  was  being 
gotten  ready  for  operation,  in  loot.  Fortunately  compressed  til 
was  available,  as  the  block  and  interlocking  signal  system  is 
operated  by  that  motive  power.  There  was  a  14-in  air  hoist 
which  would  lift  12.000  lbs.  Air  jacks  were  also  used.  Motors  art- 
blown  out  by  air,  as  is  the  Sprague  control.  Equipping  wa- 
started  with  a  little  boom  derrick  with  a  crab  on  it.  Five  men 
were  required  to  raise  a  single  truck.  Then  air  cylinders  were  put 
on  and  the  men  soon  became  used  to  handling  the  device  in  much 
better  time. 

President  Farhngton  said  that  his  road  used  air  for  blowing 
out  motors  and  cleaning  cushions,  and  then  introduced  Mr.  John 
I.indall,  foreman  of  shops  on  the  elevated  division  of  the  Boston 
Elevated. 

Mr.  Lindall  described  the  shops  which  arc  under  his  supervision, 
and  said  that  at  Sullivan  Square  the  train  shed  and  repair  shops 
are  on  the  structure  level.  Trucks  and  motors  are  usually  dis- 
connected in  the  repair  shops.  The  machine  shop  is  located 
below  the  repair  shop,  and  in  the  latter  is  the  stock  room,  which 
is  divided  into  a  number  of  compartments  In  one  it  kept  all 
controller  parts,  in  another  motor  fittings,  in  a  third  car  body 
fittings,  in  a  fourth  bolts  and  nuts,  in  a  fifth  tools,  and  a  sixth 
air  brake  parts,  etc.  The  check  system  is  used  in  giving  out 
tools,  a  workman  leaving  a  check  always  in  place  of  a  borrowed 
tool.  The  proper  laying  out  oi  a  stock  room  is  an  important 
leaturc  if  labor  is  to  be  saved.  Trucks  are  carried  from  ca.- 
housc  to  machine  shop  by  a  hydraulic  elevator  Trucks  can  be 
lowered  from  a  car  in  about  five  minutes,  the  car  body  being  held 
by  posts  on  each  side  of  the  car.  Pneumatic  jacks  have  been 
found  much  better  than  screw  jacks.  In  handling  motors  and 
trucks  weighing  12  tons  the  trucks  are  arranged  to  be  self- 
propelling,  control  of  the  movement  being  attained  by  rheostat 
The  method  saves  a  vast  amount  of  pushing  and  pulling  The 
equipment  of  the  shops  includes  a  300-ton  wheel  press,  a  42-in. 
lathe,  a  36-in.  engine  lathe,  a  20-in,  shapcr.  36-in.  radial  drill,  pipe 
cutter,  grinders  and  other  tools,  all  motor  driven.  Compressed 
air  is  used  freely  in  cleaning.  A  tire  heater,  designed  by  C.  T. 
Baker,  is  in  use.  This  apparatus  is  operated  by  gas  and  com- 
pressed air.  Old  tires  arc  heated  in  six  minutes,  so  that  they  fall 
off  from  the  wheels  New  tires  can  be  expanded  to  slip  upon  the 
wheel  in  ten  minutes.  A  wrecking  car  is  now  being  equipped  with 
blocking,  tools,  tackle,  jacks,  etc..  so  that  in  the  event  of  an  acci- 
dent trains  can  quickly  be  gotten  clear. 

The  car  house  floor  between  track*  is  depressed  one  foot  be- 
neath them.  This  is  extremely  usciul  in  facilitating  the  removing 
of  brake  shoes,  third  rail  shoes,  etc.  Special  labor-saving  ar- 
rangements oiten  pay  for  themselves  in  a  single  day.  Recently 
2000  is-in.  bolts  were  to  be  removed  The  foreman  made  a 
wrench  with  a  bit  ■'lock  handle  and  saved  much  valuable  time  by 
using  it  in  place  of  a  monkey  or  a  T  wrench. 

Mr.  Baker  then  said  that  out  of  45.000.000  car  miles  run  by  hit 
road  last  year  but  8  or  9  lnoken  axles  resulted.  Usually  in  such 
cases  the  emergency  crew  goes  out  with  a  two-wheeled  car,  to 
which  the  wrecked  car  can  be  chained  up.  and  the  outfit  is  then 
run  into  the  car  house  as  soon  as  possible. 

Mr.  Potter,  of  New  fiidiotd.  described  an  arrangement  for 
towing  in  a  wrecked  car.  which  has  been  found  very  useful  on 
his  road,  especially  on  the  longer  lines  oi  the  company.  It  con- 
sists Of  a  pair  of  small  jo  in,  wheels  Irom  which  are  run  two 
frames  made  up  of  two  angle-irons  about  5  in<.  apa  t.  On  one 
end  of  the  angle-irons  is  an  ordinary  journal  box.  The  iournals 
have  slottrd  ends.  The  box  slips  over  the  journal  past  the  thrust 
key,  which  holds  it  in  place.  At  the  other  end  is  a  U-shaped  piece 
This  outfit  is  carried  in  a  wrecking  car.  When  the  car  is  reached 


two  sides  pieces  are  slipped  on  like  a  wheelbarrow  arrangement 
next  to  the  broken  wheel  or  axle,  These  pieces  will  go  inside, 
and  by  jacking  up  th.-  frame,  dropping  the  stirrup  and  attaching 
to  the  car.  the  entire  outfit  can  start  for  home.  He  had  never 
"ten  it  get  off  the  track,  even  on  the  sharpest  curves,  and  it  is 
possible  10  go  ho-nc  at  a  .ively  pace,  regardless  of  whether  it  is 
a  iour  or  an  eight-wheeled  car. 

Mr.  Miller,  of  the  Boston  &  Maine  Railroad,  said  that  air  hoists 
were  very  extensively  employed  in  the  Concord  (N.  H.)  shops 
of  his  company.  At  one  time  300  trucks  were  stored  at  this  point 
and  a  common  piston  hoist  was  first  used,  with  a  pipe  to  ft.  long 
and  8  ins.  in  diameter  A  great  deal  of  room  was  lost  by  this  ar- 
rangement. Later  on  a  geared  air  hoist  connected  with  the  truck 
by  wire  rope  or  cable  was  used  with  great  success  This  did  not 
depend  on  the  air  to  hold  the  truck  just  where  it  was  wanted. 
No  instance  of  tailurc  has  been  recorded,  and  the  apparatus  has 
proved  to  be  far  better  than  the  old  type  oi  cylinder  hoist.  Mr. 
Miller  stated  that  he  was  planning  to  support  some  form  of  hoist 
irom  some  8- in.  x  15-in.  pieces  of  timber,  spaced  14  ft.  to  15  ft.  on 
•  enters.  T-irons  will  be  attached  to  these  timbers  by  bolts,  and 
the  lower  webor  flange  of  the  T  will  be  used  as  a  track  for  ruaning 
the  hoist.  Probably  a  6-ton  hoist  will  be  used.  Another  instance 
■  f  labor-saving  was  made  by  drilling  a  large  number  of  bolt 
holes  for  car  hinges  with  -n  air  drill  The  hinges  were  of  malle- 
able iron  and  the  shrinkage  was  not  always  the  same.  A  piece  of 
plank  was  placed  against  the  side  of  the  car  and  drilled  through 
c:ear  into  the  iron.  A  shaip  drill  was  used.  In  putting  the  nuts 
on,  an  S  wrench  was  first  tried,  then  a  T  wrench  and  then  a  socket 
wrench,  driven  by  an  air  drill.  "1  his  last  device  worked  very 
rapidly.  Some  years  ago  the  Boston  &  Maine  found  that  it  was 
putting  the  safety  chain  hook  on  tlu  wrong  side  of  the  car  from 
the  Master  Car  Builders'  requirements,  and  in  order  to  facilitate 
interchange,  especially  with  Pullmans  operating  on  the  Canadian 
Pacific  and  "inland  Railroads,  all  these  had  to  be  changed.  As 
there  were  some  :ooo  cars  affected,  and  each  one  required  two  ex- 
tra hooks  and  two  extra  links,  there  was  a  large  job  on  hand  for 
the  blacksmiths  After  finding  that  the  work  was  not  progressini; 
satisfactorily.  Mr.  Miller  made  up  some  foremen  for  quicker  work- 
on  the  hooks,  and  aiter  trying  several  men  he  found  that  about 
seven  times  as  many  hooks  could  be  made  per  day.  It  had  been 
his  experience  that  usually  workmen  felt  that  the  introduction  01 
a  new  labor-saving  device  resulted  in  taking  away  their  bread 
and  butter.  This  was  not  so  in  a  railroad  shop,  as  the  work  there 
increased  with  the  facilities,  and  there  was  always  so  much  to  t>c 
donc  that  only  the  most  important  things  could  be  undertaken. 

Mr.  Sturgis  declared  that  he'  had  found  compressed  air  very 
useful  in  cleaning  cushions,  and  in  operating  hoists.  In  small 
ear  houses,  where  facilities  were  limited,  he  obtains  his  air  supply 
by  attaching  a  hose  to  the  air  brake  compressor. 

J,  P.  Conway,  of  the  Old  Colony  Street  Railway,  said  that  in 
his  opinion  the  proper  instructing  of  men  in  handling  equipment 
was  entitled  to  be  called  a  labor-saving  device.  He  was  HIT 
prised  to  find  how  little  men  sometimes  appeared  to  know  about 
the  use  of  the  ordinary  series-parallel  controller,  and  had  found 
it  to  be  of  great  advantage  to  take  a  piece  of  red  chalk  and  mark- 
out  on  paper  in  the  lobby  the  various  warys  in  which  the  current 
passes  through  the  motors  for  different  positions  of  the  controller 
handle.  It  is  easy  for  a  motorman  seriously  to  injure  a  motor  by 
careless  or  ignorant  handling. 

Mr.  Winsor  said  that  an  instruction  school  for  elevated  trainmen 
was  maintained  at  the  Sullivan  Square  terminal,  and  that  a  great 
deal  of  time  was  given  to  the  education  of  the  employees  for  the 
train  service,  In  the  school  room  were  three  skeleton  cars  with 
everything  in  the  way  of  actual  apparatus  mounted  upon  them, 
with  the  exception  of  the  motors.  Especially  thorough  instruc- 
tion was  given  in  the  use  of  the  automatic  air  brake,  which  is  the 
most  vital  safety  feature  of  the  system. 

Mr.  Collins  said  that  motormen  on  surface  lines  were  first  put 
Ml  with  an  experienced  motorman.  after  which  they  were  sent 
to  their  car  house  foreman,  who  instructed  them  still  further  in 
the  proper  handling  of  the  controller.  Alter  this  they  were  ex- 
amined by  Mr,  Senter.  superintendent  oi  employment 

 ■  

The  Mansfield  Technical  Society,  of  Mansfield.  Ohio,  has  been 
organized  amone  the  officers  and  employees  of  the  Ohio  Bra- 
Company,  of  that  city.  The  object  of  the  society  is  the  promotion 
ol  technical  knowledge  among  its  members  The  regular  meet 
ings  arc  held  on  every  third  Tuesday,  at  which  time  papers  per- 
taining to  various  branches  of  technical  work  are  read  and  d-.s 
cussed.  A  rrading  and  reference  library  has  been  established  in 
connection  with  the  society.  Contributions  of  scientific  and  trade 
papers  are  being  thankfully  received,  and  a  large  amount  of  good 
reading  matter  is  already  on  the  files  for  the  use  of  members. 
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New  York's  Transportation  Facilities 

The  complaints  from  Manhattan  regarding  the  overcrowding 
of  the  cars  of  the  surface  and  elevated  roads  are  to  form  the  sub- 
ject  of  a  public  hearing  before  the  State  Railroad  Commission. 
Walter  Berg  entered  a  formal  complaint  regarding  the  Ninth 
Avenue  elevated  road  and  F,  H  Weeks  concerning  the  Third 
Avenue  line,  while  Secretary  Mead,  of  the  Merchants'  Association 
of  New  York,  requested  that  he  be  permitted  to  appear  before  the 
Commission  in  regard  to  this  question  The  Commission  will 
meet  at  the  Aldermanic  Chamber.  City  Hall,  Manhattan  Borough, 
on  Tuesday  next  at  10  a.  m. 

The»e  complaints  regarding  the  service  in  Manahattan  has  led 
Mayor  Low  to  appeal  to  the  Metropolitan  ami  Manhattan  man- 
agements for  relief  Regarding  surface  cars  Mayor  Low  sug- 
gests the  following  points  ior  consideration: 

Fint-It  ii  my  own  csprr.rnrc.  and  I  think  il  kj  the  ...mmon  experience, 
that  it  ii  almoit  impoi.ibbi  to  (Main  a  continuous  MM  lot  a  title  on  any 
surface  line  at  any  hour  ..I  the  day  or  evening.  TM*  situation  evidently  re- 
fleet*  the  tact  that  CSfl  »re  withdrawn  ftom  Mtvtif,  after  the  rush  hour.,  too 
rapidly.  My  6rst  question,  therefore.  i»:  Why  it  it  nut  practicable  to  run  at 
all  houri  during  the  day  and  evening  as  many  rata  ai  you  aow  operate 
during  the  rush  houri  I 

Second-At  all  I... .it.  when  the  can  ate  overcrowded  it  ia  practical!*  im 
po.aible  (or  .,nr  condurtor  to  celled  the  Ute>  and  regulate  the  stopping,  and 
starting  r>(  the  rat.  My  aeeond  qucatmn,  thetelore.  it:  Why  ia  It  not  prac- 
lieable  to  place  two  conductori  on  every  rat  during  the  crowded  hours,  one  of 
whom  ahull  he  required  to  be  sfvgjri  tin  the  rear  platform? 

Third— In  many  of  the  cities  of  the  northern  part  of  the  country  all  street 
cars  are  sestibukd  so  at  to  protect  the  driver  from  the  weather.  No  one 
would  think  of  rending  out  a  I... .. motive  driver  will  out  the  protection  of 
a  cab.  Now  that  the  street  un  ate  operated  by  powrr,  to  that  they  can  be 
inclosed  in  front  without  cmharra.iment.  it  arrma  k)  tne  altogether  in  the 
puhlie  inlertsl  that  the  meet  car.  of  New  Yotk  thould  be  sestibulcd  for  the 
ptoln-tion  of  the  mototman.  My  third  question,  tlirrclirc,  ia:  What  ohjre-. 
Iiotia.  if  any,  are  there  to  thit  course. 

In  his  communication  to  the  elevated  railway  company  the 
Mayor  declared  that  the  service  of  that  company  was  open  to 
serious  criticism  in  many  respects.  He  suggested  that  trains 
ought  to  be  run  as  the  public  convenience  demanded,  even  if  it 
should  be  necessary  to  maintain  at  all  hours  of  the  day  the  same 
number  of  trains  as  were  run  during  the  rush  hours  The  Mayor 
concludes  his  letter  as  follows: 

Upon  the  elevated  roidt.  also  whrte  pas.rnxer!  gather  at  a  tingle  station, 
it  it  not  possible  to  do  something  to  better  conditions  by  providing  for  the 
better  handling  of  them?  It  It  not  practicable,  lor  e. ample,  to  provide  that 
the  passenger.  ,hall  all  leave  the  car.  at  one  end  and  enter  at  the  other  end 
thut  avoiding  a  conflict  between  crowds  moving  in  opposite  direction.' 
Again,  why  might  not  the  elevated  roadt  adopt  the  lorm  of  car  uted  upon  the 
llridgr,  which  ha.  a  door  on  the  aide  at  well  at  at  the  enda? 

At  such  exceptional  timet  at  the  days  of  the  Dewey  celebration,  the  rle 
vated  rud.  handled  almost  twice  at  Ittanv  people  a.  on  ordinary  day.  lit 
course,  at  tuth  timea  overcrowding  it  unavoidable.  It  would  seem,  however, 
that  if  the  tame  number  of  trains  were  used  and  the  tame  effort  put  forth 
on  ordinary  day.  the  puhlie  could  travel  upon  the  line,  with  comparative 
comfort,  escrpl  doting  rush  hourt. 

I  thai]  be  greatly  obliged  if  )..u  will  lei  me  know  whether  your  company 
will  cooperate  wilh  the  city  authorities  in  meeting  the  present  conditiont 
upon  your  lines,  and  in  what  way  you  think  tuch  improvement  may  be  made, 
In  particular,  I  thnuld  like  to  know  why  it  it  not  practicable  lor  your  rom- 
doring  all  hour,  of  the  day  and  evening  at  many 


I  It  will  be  possible  to  put  OB 
i  can  bay  run  oe  Fulton 


BROOKLYN'S  SKRV1CE  CRITICISED 
The  Slate  Railroad  Commission  will  give  a  hearing  at  the  old 
Common  Council  chamber  in  tin-  Borough  Hall.  Brooklyn.  Dec. 
ro.  at  to  a  m  .  on  the  complaints  of  the  Manufacturers'  Associa- 
tion, of  New  York,  w  ith  headquarters  in  Brooklyn  and  Edwin  F 
Clark,  K  P  Barnes.  R  W  Smith.  B  W  Byington.  David  More- 
house. J  H  Brandon.  C.  F.  K.atnr  and  W  S  Kitchell.  residents 
of  Brooklyn,  as  to  the  transportation  service  of  Brooklyn 

The  complaints  against  the  Brooklyn  Rapid  Transit  Company 
are  couched  in  general  terms  and  assert  that  the  company  runs  too 
ft  w  cars,  thereby  compelling  people  to  stand,  and  that  its  service  is 
irregular,  and  that  complaints  are  disregarded  or  met  with  prom- 
ises which  the  company  fails  to  fulfil  It  is  alleged  that  the  com- 
panv  has  cars  in  its  barns  and  rt  fuses  to  put  them  in  service 

President  Greatsinger  has  been  notified  of  the  proposed  met- 
ing, and  in  response  has  sent  the  Commissioners  a  statement  of 
the  company's  position,  in  which  he  says: 

We  are  at  pre.ent  operating,  during  rush  bout.,  ever,  car  lor  whkh  we  can 
manufacture  or  buy  electric  power  The  contr.n.  Ior  our  new  power  house 
called  lor  It.  completion  during  the  pa.t  .ummrr.  but.  notwithstanding  our 
Wat  effort!,  owing  to  the  failure  lo  obtain  mater.nl.  to  Mokes  in  the  .hopa 
of  manufacturer,  and  variotu  other  unavoidable  delays,  we  will  be  unable  to 
get  any  power  Irom  thit  source  for  six  weeks  or  two  months,  but  ejjvect  to 
obtain  power  from  one  of  the  engines  by  ihe  middle  ol  February  an.!  from 
olhert  at  aus.ee.1mg  interval,  ol  two  week,  lo  a  month. 

We  have  been  purchasing  for  ihe  la.t  year  from  the  Edison  FVctric  Com- 
t>»ny  of  Brooklyn  all  ol  the  power  which  their  plant  was  able  to  supply  « 


ihe  tuih  boura,  and  have 
sources.   When  additional  power  U  < 
cars  in  the  suburban  districts,  but  no  i 
on  the  Bridge  than  are  now  operated. 

Contracts  lor  the  construction  of  four  additional  loops  on  the  New  York 
end  ol  the  Bridge  at  (he  sole  cost  of  Ihia  company  have  been  placed,  which 
we  empect  wdl.  lo  a  degree,  alleviate  iK 

We  have  a  force  ol  men  engaged  in  i 
ferent  lines  at  varaoua  points  i 
indicate  that  sufficient  service  ii  not  I 
adding  additional  service. 

The  fact  that  these  complaint!  are  made  at  this  lime  undoubtedly  arises 
Irom  the  condition  of  the  street!  in  Brooklyn  during  the  last  two  or  three 
weeka-  Ihe  accumulation  of  ke  upon  the  aides  ol  the  streets  throughout  the 
city  forced  all  heavy  trucka  to  drive  upon  our  tracks.  Very  many  of  these 
trucks  were  overloaded,  and  as  a  consequence  became  stalled  upon  the 
tracks,  or  broke  down,  and  very  frequently  il  was  necessary  lor  one  of  our 

il  could  be  induced  to  leave 


With  regard  to  the  heating  ol  the  ears,  orders  were  given  out  tar© 
,  ago  to  heat  every  car  thoroughly  belore  it  left  the  barn  in  the  morning  and  to 
keep  ihe  heat  turned  on  at  all  hours,  except  during  the  two  hours  in  the 
evening,  when,  owing  to  the  lack  ol  power  lor  the  operation  of  lbs  ears,  it 
was  impossible  to  furnish  power  for  heating. 

We  would  lie  very  glad  to  have  your  Board  investigate  Ihe  question  ol  the 
number  ol  car.  operated  during  non-rush  hours,  and  would  be  very  glad  to 
adopt  any  suggrstaunt  made  by  you  with  reference  to  an  improvement  in  tka 


We  cannot,  however,  take  any  action  upon  complaints  Bach  as  those  seat  us 

by  v..u  which  do  not  atate  the  lines  where  the  service  is  I 


The  Front  Platform  and  Crossing;  Qu«tion 


Fort  Lee,  N.  J.,  Dec.  id,  1002. 
Editors  Street  Railway  Journax.: 

Reading  in  your  Dec.  13  issue  your  comments  on  the  "No 
seat,  no  fare!  campaign."  moves  mc,  having  h.'d  some  experience 
as  a  conductor  on  trolley  cars,  lo  put  in  writing  an  idea,  long  in 
my  mind,  which  I  believe  would  go  far  toward  solving  the  prob- 
lem of  accommodating  the  passenger  traffic  in  rush  hours.  It  is 
particularly  applicable  to  conditions  in  large  cities  where  short 
blocks  are  the  rule. 

My  suggestion  is  that  cars  should  stop  at  every  other  street 
only:  the  first  car  at  the  first,  third  and  so  on,  and  the  second  car 
at  the  second,  fourth,  etc.,  each  following  car  alternating  corners. 

And  then  further— though  objectionable  with  non-Ycstibuled 
cars  in  cold  weather— I  would  have  all  cars  stop  at  the  near  cross- 
ing, and  all  passengers  enter  by  the  front  door,  and  have  all 
alight  by  the  rear  door;  or  the  order  might  be  reversed.  I  am 
not  aware  that  these  suggestions  have  heretofore  been  made,  but 
the  advantages  in  time-saving,  as  well  as  comfort-giving,  must 
lie  apparent  to  those  having  to  do  with  handling  passenger  traffic 
on  trolley  or  other  street  cars  A.  P.  WILLIAMS. 


An  attempt  was  made  to  introduce  the  first  plan  suggested  by 
you  in  Philadelphia  several  years  ago.  but  it  was  abandoned,  and 
it  is  very  likely  that  other  cities  have  had  the  same  experience. 
The  latter  plan  is  in  use  in  several  cities,  and  it  has  also  been 
tried  and  abandoned  in  several  cities.  We  have  advocated  both 
methods,  and  there  seems  to  be  no  theoretical  reason  why  either 
Of  both  plans  should  not  prove  advantageous  if  the  general  pub- 
lic could  be  brought  to  understand  the  plan  and  act  in  harmony 
with  it  The  trouble  found  has  been  with  the  perversity  of  the 
ordinary  passenger.  People  have  become  so  used  to  boarding  the 
.  ar  at  any  corner  that  it  seems  almost  impossible  to  teach  them 
any  other  course,  even  when  it  would  result  in  a  much  better 
service  Undoubtedly  if  a  company  should  persist  in  a  plan  of 
this  kind  the  benefits  to  all  concerned  would  be  considerable,  but 
it  is  a  question  whether  the  company  would  not  become  so  un- 
popular during  the  course  of  instruction  that  the  trouble  would  be 
worth  the  while.  Oi  course  there  are  certain  objections  to  the 
second  proposition,  that  is  that  of  allowing  passengers  to  use  the 
front  as  well  as  the  rear  platform  in  entering  or  leaving  the 
car,  They  interfere  to  a  certain  extent  with  the  motorman,  and 
tlic  conductor  cannot  watch  two  platforms  as  easily  as  one  to  see 
that  all  passengers  are  in  a  safe  position  for  starting  the  car 
There  is  also  the  question  in  a  muddy  street  of  providing  a  dry 
crossing  for  the  passengers  to  reach  the  sidewalk.  Nevertheless, 
we  believe  that  in  many  cases  the  advantages  of  both  plans  would 
more  than  outweigh  the  t 
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Rates  and  Methods  of  Paying:  Employees 

One  of  the  papers  presented  at  the  New  York  meeting  of  the 
American  Society  of  Mechancial  Engineers  last  week  discussed 
methods  of  paying  workmen  and  plans  for  stimulating  them  to 
increase  their  earning  capacity.  The  author.  Frank  Richards,  of 
New  York,  did  not  approve  the  practice  now  in  vogue,  and  he 
expressed  the  belief  that  it  was  followed  because  nothing  better 
hail  been  devised  that  would  be  generally  adopted  As  stated 
by  the  author  the  problem  that  confronts  the  employer  is: 
How  shall  the  worker,  whatever  his  grade  of  skill  or  efficiency, 
who  has  hitherto  worked  only  for  a  fixed  daily  wage,  be  so  paid 
hcreaitcr  that  he  shall  not  only  get  all  that  he  cams,  but  that  he 
shall  be  willing  and  even  desirous  to  do  more,  and  thus  to  earn 
more,  up  to  the  limit  of  his  ability?  Americans  have  done  much 
boasting,  especially  over  the  excellence  of  machines  and  the 
continuing  increase  in  their  efficiencies,  and  the  query  is  pre- 
sented: Why  have  we  not  been  equally  exultant  over  the  in- 
dividual efficiencies  of  men,  and  equally  diligent  and  successful 
in  promoting  their  efficiencies?  "It  is  notorious,  and  it  is  absurd' 
that  it  should  be  so,"  says  the  author,  "that  the  worker  finds  little 
satisfaction  in  his  increasing  output,  and  that  he  takes  no  pride  in 
it,  but  rather  organizes  to  retard  it  as  much  as  he  can." 

It  is  pointed  out  that  daily  wages,  and  the  same  wage  (.or  each, 
offer  nothing  at  all  to  induce  one  man  to  do  more  than  another. 
In  ipite  of  all  efforts  at  equalisation  there  is  always  an  appreciable 
and  often  a  very  great  difference  in  the  quality  or  quantity  of 
work  done  by  different  men;  and  if  all  arc  paid  alike,  then  either 
some  are  not  paid  enough  or  .some  are  paid  too  much,  and  pay  by 
the  day  would  never  seem  to  be  fair  and  just  to  all.  The  "pre- 
mium plan"  and  the  "bonus  system."  both  modifications  of  the 
"daily  wage,"  are  rejected  on  the  ground  that  they  arc  not  just 
and  equitable,  and  in  the  end  are  bound  to  cause  trouble.  The 
essential  error  in  both  of  these  is  declared  to  be  in  the  ignoring 
of  the  strictly  business  relation  of  employer  and  employee.  The 
employer  of  any  worker  is  simply  a  buyer  of  what  the  worker 
has  to  sell,  ostensibly  paying  equitably  for  all  that  is  done,  Why. 
if  possible,  it  is  asked,  should  he  not  pay  in  exact  proportion  to 
the  quantity  done,  the  same  as  in  buying  coal  or  beef  or  any  other 
merchantable  commodity  ?  This  would  he  done,  the  author  claims, 
if  payment  were  made  on  the  piece  plan:  but  if  the  general  lines  of 
commerce  are  to  Ik-  followed  in  establishing  a  scale  of  prices,  the 
workmen  must  be  prepared  to  receive  a  smaller  proportionate 
price  when  the  v  olumc  of  business  is  great  than  when  there  is  only 
a  limited  demand.  This  is  merely  in  keeping  with  the  custom  that 
prevails  in  all  markets.  Against  this  view  the  author  contends 
that  in  general  manufacturing  and  machine-shop  practice,  at  least, 
it  is  greatly  to  the  benefit  of  the  employer  to  have  every  man 
working  up  to  his  full  capacity,  In  this  way  the  output  can  be 
increased  yo  per  cent  to  50  per  cent  without  requiring  additional 
rDtres  I  met)  I  in  machinery,  leaving  latior  and  power  costs  the 
only  items  of  expense  that  are  increased.  While  the  c>iidiin  tis  are 
somewhat  different  in  the  case  of  power  house  attendants  and  the 
general  run  of  labor  employed  in  railway  service,  the  principal 
holds  good  that  a  small  but  efficient  force  is  much  more  desirable 
and  of  greater  value  to  the  employer  than  a  larger  one,  the 
capacity  of  whose  numbers  is  relatively  lower. 

In  work  that  is  paid  for  by  day  wages  there  is  always  the  recog- 
nized ability  in  the  man  to  increase  somewhat  his  output  if  suf- 
ficient inducement  is  offered.  There  is  a  "fair  day's  work"  that  is 
recognized  as  such  and  accepted  as  satisfactory  all  around,  antf 
still  it  is  never  a  =  <umed  to  be  the  extreme  limit  of  a  man's  pos- 
sible accomplishment.  There  are  different  ways  of  applying  in- 
ducements to  the  men  to  get  them  to  turn  out  the  possible  surplus 
of  work.  The  author  of  the  paper  under  consideration  believes 
the  best  results  can  be  obtained  by  establishing  a  piece  rate  in 
manufacturing  establishments,  tut  he  does  not  suggest  any 
practicable  plan  for  other  classes  of  employees. 

 »«•  

Catalogue  of  the  "Four-Track  Series'* 

The  New  York  Centtal  Railroad  Companj  was  the  pioneer  in 
attractive  railroad  advertising,  and  has  always  managed  to  keep 
a  little  in  advance  of  other  railroad  companies  in  this  respect.  It 
is  safe  to  say  that  no  other  railroad  has  done  as  much  in  the  direc- 
tion of  advertising  Antertfan  achievements  in  machinery  and  rail- 
way equipment,  and  in  giving  to  the  world  correct  ideas  of  the 
facilities  for  sale,  rapid  and  luxurious  travel  as  the  New  York 

Central. 

The  most  ptfpubf  scheme  of  advertising  devised  by  Mr.  Daniels, 
general  passrnger  acent  of  the  road,  was  the  establishment  of 
what  is  ternuil  the  "Four-Track  Series."  This  was  a  series  of 
publications  issued  at  occasional  intervals,  describing  or  illustrat- 
ing some  of  the  most  attrattive  point  1  reached  bv  the  lines.  The 


special  feature  oi  the  series,  however,  was  the  fact  that  each  pub- 
lication was  intrinsically  attractive,  cither  for  the  interest  of  the 
content*  published  therein,  or  artistically,  for  several  of  the  series 
were  etchings  or  photogravures,  or  for  both  illustrations  and 
text.  The  company  has  recently  prepared  a  catalogue  of  its  publi- 
cations, which  now  number  thirty-five  or  more,  and  which  gives 
in  a  most  impressive  way  an  idea  oi  the  enterprise  of  the  company, 
and  of  its  efforts  to  aid  in  building  up  American  institutions. 

The  catalogue  also  gives  a  miniature  reproduction  of  each  oi  the 
eight  etchings,  which  are  issued  by  the  New  York  Central,  of 
scenes  atong  its  lines,  trains,  locomotives,  etc.,  and  a  list  of 

sev  cntj  - 1  -.  maps  printed  in  the  various  numben  ol  The  Four- 
Track  Series." 

The  illustrated  Catalogue  ol  "The  Four-Track  Scries."  fifty-two 
pages,  will  be  sent  free  to  any  address,  on  receipt  oi  a  two-cent 
stamp,  by  George  11.  Daniels,  general  passenger  agent,  Grand 
Central  Station,  New  York. 

 +++  

Electric  Railway  Securities 

The  demand  for  electric  railway  securities  has  increased  so 
rapidly  that  many  large  investment  houses  are  now  giving  espe- 
cial attention  to  the  subject.  One  of  these  has  issued  a  circular 
letter  to  its  clients  cautioning  them  against  plunging  in  this  class 
of  securities,  on  the  ground  that  while  there  are  many  excellent 
properties,  it  is  quite  probable  that  much  less  desirable  lines  would 
be  selected  by  those  not  familiar  with  their  respective  merits, 
"Buy  on  facts  and  not  on  faith."  is  the  advice  of  the  experts,  who 
remind  sanguine  investors  that  "the  history  of  the  transportation 
enterprises  is.  that  at  the  start  they  have  heavily  over-capitalized 
the  faith  of  their  promoters,  and  the  persons  who  put  in  their 
money  have  usually  either  lost  all  or  they  have  to  go  through  long 
and  drastic  reorganisations,  in  which  they  have  been  forced  to 
sacrifice  heavily  if  they  hoped  to  recover  any  part  of  their 
capital." 

A  careful  investigation  before  investment  is  recommended.  The 
conditions  which  would  be  considered  as  establishing  reasonable 
probability  of  success  are  thus  outlined: 

A  ptoductire  region,  »ii|i  4  numerous  population  hound  together  by  im 
port.mt  indu-trial  and  commercial  interest  of  >uih  a  character  ai  lo  |>resa«< 
steady  growth  ol  wealth  and  increase  ot  general  social  well-being. 

Intimate  interdependence  of  the  communities  of  the  region  in  the  esrb»ni»e 
of  products  anion  e  themselves. 

High  civic  and  peisonal  credit  in  there  communities  encouraging  an  influs 
of  capital  and  pruductite  l»bo». 

The  personal  qualities  of  ihe  managers  ut  the  enterprise  ihetr  retponti 
bility,  sagacity,  citecutise  ability  and  grasp  ol  local  condition,  in  Ihe  tern 
lory  ol  the  carrier. 

Conservative  capitaliaaiion,  scientific  construction  and  equipment  to  meel 
traffic  conditions,  and  judicious  economies  in  operation. 

It  is  pointed  out  that  many  of  the  companies  do  not  provide 
sufficient  capital  for  operating  their  roads,  merely  taking  care  of 
the  construction  and  equipment  of  the  lines,  and  then  depending 
upon  influencing  additional  capital  to  carry  the  work  on  to  a 
successful  completion  It  is  explained  that  "for  many  reasons  these 
companies  are  unable  at  the  outset  to  borrow  on  capital  issues 
more  than  the  bare  amount  of  money  needed  to  begin  earning 
revenue,  and  the  first  few  years  of  their  existence  are  usually  spent 
in  struggling  to  get  fresh  capital  for  necessary  extensions  of  plant 
and  equipment  These  years  arc  trying  for  small  investors,  who 
cannot  afford  to  let  their  money  lie  dormant  and  have  no  way 
of  getting  back  their  capital  without  heavy  sacrifices." 

It  is  not  intended  to  condem  all  trolley  securities,  but  to  warn 
investors  against  unscrupulous  and  irresponsible  promoters.  Ihe 
latter  in  many  cases  being  the  most  dangerous,  as  ihcv  have  faith 
in  the  projects  they  are  pushing,  and  may.  through  their  en- 
thusiasm, lead  others  into  difficulty.  Electric  railway  properties, 
whither  engaged  in  city,  suburban  or  intcrurban  service,  it  is 
pointed  out.  invite  thorough  investigation  when  organized  on 
substantial  basis  and  established  in  a  territory  that  can  reasonably 
be  expected  to  support  the  class  of  service  the  company  is  formed 
lo  provide 

«♦»  

Evolution  In  Street  Cars 

A  Street  panuk  was  held  in  Evausville.  Ind.  on  a  recent  hohdav 
to  show  the  progress  made  during  the  last  thirty  years  in  street 
railway  transportation  "Old  Slick."  ihe  veteran  mule  of  the 
service,  with  docked  tail,  appeared  pulling  one  of  the  first  cars  used 
in  Ihe  city,  and  as  many  who  witnessed  the  parade  had  never  seen 
a  mule  car.  this  feature  was  particularly  instructive  The  many 
children  nho  lined  the  route  of  march  simnly  garcd  on  in  wonder- 
ment. There  were  five  tvpes  of  cars  in  the  parade.  Bringing  up 
in  the  rear  was  one  of  the  latest  acquisitions  of  the  company— a 
large  winter  coach  with  a  seating  capacity  of  100  persons. 

Digitized  by  Google 


DF.rF.MBF.R  27,  1902.] 


STREET  RAILWAY  JOURNAL. 


1023 


The  Davol  Oil  Engine 

Considerable  interest  is  being  taken  on  the  Pacific  coast  i..  the 
development  of  oil  engines.  It  is  thought  that  machines  of  this 
kind,  11  pcrtcctcd,  will  have  a  large  held  of  usefulness  on  the  coast, 
in  view  of  the  fact  that  oil  is  now  being  used  as  fuel  in  most  of 
the  principal  power  stations  in  California;  and  it*  direct  employ- 
ment in  the  engine  will  have  many  advantages  over  its  use  under 
the  boilers. 

The  Davol  engine,  to  which  considerable  attention  is  Icing 
given  now  in  San  Francisco,  is  a  distinct  departure  from  the 
ordinary  Otto  cycle  engine,  in  that  it  works  on  the  constant 
pressure  cycle,  which  is  sometimes  known  as  the  Brayton  cycle. 
This  cycle,  however,  as  carried  out  in  th„'  Davol  engine,  differs 
considerably  irom  that  employed  by  Brayton.  The  construction 
of  the  engine  is  such  a*  to  permit  the  utilization  of  very  high 
cylinder  temperatures,  and  this  feature  renders  it  possible  to  ob- 
tain a  much  larger  percentage  of  the  theoretical  possible 
efficiency.  I  he  engine  is  reversible,  and,  it  is  hoped,  will  be 
capable  of  as  wide  variations  in  speed  and  output  as  a  steam 
engine,  and  is  equally  as  well  under  control. 

A  200-hp  engine  is  now  in  process  ot  construction,  which  will 
be  given  thorough  and  complete  tests  pr  ibably  not  later  than 
next  February.  While  it  is  not  possible  to  predict  absolutely  what 
the  efficiency  will  be  it  is  expected  that  -n  thermal  efficiency  ap- 
proximating 50  per  cent  will  be  shown. 

The  capitalists  who  are  engaged  in  developing  this  engine  are 
well  known  The  director*  o(  the  company  are  A.  M.  Hunt, 
president:  Charles  C.  Moore,  vice-president,  both  of  San  Fran- 
cisco, with  Leon  Sloss.  oi  San  Fran.iseo;  L  N  Breed,  of  Los 
Angeles,  and  C.  K.  Davol.  the  inventor. 


London  Letter 

(From  Our  oV^utir  Corrtsfi  ntit-nl  ) 
The  city  of  Birmingham  during  the  past  month  has  been  the 
center  of  one  of  the  most  deiermmed  fights  between  municipal 
intercuts  and  those  of  a  private  company,  the  British  Electrte 
Traction  Company  having  for  some  time  been  endeavoring  to 
secure  the  control  of  the  tramways  of  that  city.  The  local  papers 
have  been  fillrd  with  argument*  for  and  again*!  the  munici- 
palization of, the  tramways,  and  as  the  result  of  the  poll  of  the 
electors  of  Birmingham  they  have  had  a  large  majority  approving 
of  the  hill  proposed  by  the  Corporation  to  enable  the  municipality 
to  make  and  work  the  tramways  for  the  common  good.  This 
fight  has  served  to  indicate  the  state  of  the  public  mind  in  Great 
Britain  on  municipal  enterprise,  and  it  would  seem  as  if  most  cities 
in  Great  Britain  at  the  present  time  are  clearly  in  favor  of  owning 
and  operating  their  own  tramways.  The  result  of  the  voting  was: 
For  the  hill,  ic.no;  against.  Sty*:  giving  a  clear  majority  in  favor 
of  municipalization  of  6581.  The  situation  in  Birmingham  Is 
somewhat  peculiar,  most  of  the  tramways  in  that  city  being 
operated  and  owned  by  private  companies,  though  the  city  of 
Birmingham  some  three  years  ago.  by  a  practically  unanimous 
vote,  decided  to  municipalize  the  whole  of  the  tramways  at  the 
expiration  of  the  current  lease*,  some  of  which  expire  in  1006.  and 
the  others  in  toil  There  is  probably  no  city  of  any  magnitude 
in  Great  Britain  at  present  in  which  the  tramway*  are  in  such  a 
backward  state  as  Birmingham  Most  of  them  are  operated  by 
the  old-fashioned,  noisy  and  dirty  steam  engines,  only  one  line 
having  as  yet  been  equipped,  and  that  only  during  the  last  year, 
with  the  electric  overhead  *y*tem,  replacing  a  storage  battery 
svstcm.  which  had  long  been  a  reproach  to  the  eitv.  The  British 
Flcctric  Traction  Company  has  got  system*  of  tramway*  in 
several  towns  round  about  Birmingham,  so  that  they  have  been 
eagerly  attracted  toward  Birmingham  for  some  time,  and  during 
the  last  year  secured  the  control  of  the  City  of  Birmingham  Tram- 
ways Company  The  result  of  the  vote  is  in  the  nature  of  a 
defeat  for  this  enterprising  companv.  as  the  Corporation  will  now 
be  able  to  proceed  with  it*  own  hill  in  Parliament. 

The  battle  of  the  tubes  sill!  goes  on  in  London,  and  the  entire 
«olution  of  the  question  of  tramwav*  is  row  *o  many  sided  that 
it  is  difficult  in  a  few  words  to  state  itist  in  what  position  it  is. 
Much  ha*  been  recently  written  in  the  nre»s  as  to  the  be*t  «oltition 
of  the  underground  problem  manv  of  those  who  have  given  the 
Mined  the  most  consideration  believing  that  some  general  com  - 
mission  should  be  formed  to  inquire  into  the  whole  subject  The 
H-hriiif  promoter!  by  the  London  L'nitcd  Tramwavs  Company, 
in  conitmctiofl  with  the  Piccadilly  &  CilV  Railway,  tor  an  under- 
ground tube  which  would  have  paralleled  in  some  oortion*  the 
(■be  already  being  constructed  by  the  Yerkrs  gTotip.  ha*  been 
withdrawn,  and  it  is  now  being  rumored  that  the  London  United 
Tramways  have  entered  into  arranfftmcnts  with  thf  District  Rail- 


way. There  will,  therefore,  next  session  be  many  schemes  pro- 
moled  and  heavy  competition  in  Parliament.  The  London  County 
Council  has  unanimously  passed  a  resolution  on  the  question  of 
the  tubes,  and  has  decided  that  a  deputation  is  to  wait  upon  Mr 
Gerald  Balfour  with  the  idea  of  a  commission  being  appointed 
lo  inquire  into  the  whole  subject  of  underground  transportation. 

The  Blackfnars  terminus  of  the  South  London  Tramways  has 
been  long  the  scene  of  unseemly  fighting  for  position  on  the  cars 
during  the  rush  hours  in  the  evening,  This  fighting  has  become 
»o  serious  that  it  had  to  receive  the  attention  of  the  authorities, 
and  it  is  now  announced  that  the  highways  committee  of  the 
London  County  Council  has  decided  that  another  terminus  will 
be  constructed  in  the  same  vicinity,  south  of  Stamford  Street, 
which  would  enable  it  to  divide  the  cars  and  so  provide  greater 
facilities  for  terminal  work.  It  was  also  proposed  to  introduce  the 
(Jueue  system,  which  has  been  used  very  successfully  in  Sheffield; 
barricades  of  "pens"  would  have  to  be  erected  in  the  street  op- 
posite to  the  place  where  the  cars  stopped,  and  passengers  would 
have  lo  take  their  place  in  these  pens  and  so  prevent  any  danger 
from  crowding. 

The  Muddcrsficld  tramways  committee  have  entered  into  a 
contract  with  Messrs.  Martin,  Son  &  Co..  Ltd..  to  convey  for 
seven  years  the  coal  required  at  their  works.  This  is  an  entirely 
new  step  in  the  direction  of  municipal  trading,  though  the  idea 
has  been  on  fool  for  about  two  years.  Specially  constructed 
trucks,  to  hold  about  5  tons  each,  will  have  to  be  used,  each  of 
which  will  be  fitted  with  two  electric  motors.  It  is  estimated  that 
between  45  tons  and  50  tons  of  coal  a  day  will  be  icquired  to  be 
conveyed  for  Mews  Martin.  Son*  St  Co.'s  consumption. 

The  town  clerk  of  Leeds  has  received  a  telegram  stating  that 
the  Board  oi  Trade  has  sanctioned  the  new  tramway  by-law*. 
The  by-laws  will  not  be  put  into  operation  until  the  tramways 
rommittrc  has  decided  on  the  number  of  excess  passengers  to  be 
allowed  inside  the  cars  The  practice  of  carrying  excess  pas- 
sengers inside  the  car  is  legalized,  but  outside  passengers  must 
not  exceed  the  number  for  which  there  is  seating  accommodation 
The  usual  practice  of  standing  outside  a  car  in  wet  weather  is 
expressly  forbidden. 

The  Loudon  County  Council  has  adopted  a  recommendation 
from  the  highways  committee  that  application  be  made  to  Parlia- 
ment for  powers  for  the  construction  by  the  Council  of  new 
tramways  from  Baltersea  Park  Road,  via  Battcrsea  Bridge  Road, 
and  Battcrsea  Bridge  to  Beaufort  Street,  Chelsea,  at  a  point  near 
King's  Road.   The  estimated  cost  of  the  extension  is  £57,667. 

A  syndicate  has  been  formed  to  promote  a  scheme  of  electricity 
supply  covering  the  whole  of  Cheshire  and  North  Staffordshire 
and  part  of  Derbyshire,  comprising  an  area  of  1770  square  miles. 
The  share  capital  of  the  undertaking  is  fixed  at  a  milium  and  a 
half  Power  gas  is  to  be  manufactured  and  distributed,  and  also 
u*ed  lor  the  production  of  electricity.  Large  central  power 
stations  will  be  established  at  Frodsham.  Sutton  (near  Maccles- 
field), and  at  Stone.  The  syndicate  (which  is  to  be  styled  the 
Cheshire  and  North  Staffordshire  Electrical  and  Power  Syndi- 
cate >  will  promote  its  bill  in  the  next  session  of  Parliament. 

A  Manchester  syndicate  has  been  formed  to  apply  for  Parlia- 
mentary powers  to  erect  electric  generating  stations  and  lay  mains 
for  the  supply  of  electricitv  and  power  ga*  throughout  a  district 
comprising  the  County  of  Chester,  the  greater  part  of  the  County 
of  Flint,  the  Wrexham  district  of  Denbighshire.  North  Stafford 
shire,  etc .  a  total  of  some  2000  square  miles,  with  a  population  of 


Two 
•ighb. 


■h. 


for  the  development  of  electric  traction  in  the 
rhood  of  Edinburgh  have  been  submitted  to  the  Town 
Council  as  a  preliminary  to  Parliamentary  sanction  being  sought. 
One  proposal  is  for  the  formation  of  a  company,  and  the  con- 
struction by  it  of  a  tramway  from  the  city  cf  Edinburgh  to  the 
burgh  of  Qucensferry.  The  line  will  be  worked  by  electricity, 
and  probably  the  promoters  will  be  able  to  arrange  with  the  city 
of  Edinburgh  for  a  supply  of  electric  power.  Messrs.  Blyth  & 
Wcstland.  C.  E  .  George  Street.  Edinburgh,  are  the  engineers. 
The  provost,  magistrates  and  Council  of  Qucensferry  unanimously 
approved  of  the  proposal,  and  recorded  their  hope  to  have  the  line 
constructed  as  speedily  as  possible.  The  other  scheme  is  one 
which  ha*  been  previously  before  the  Council.  The  Drake  & 
Gorham  Electric  Power  &  Traction  (Pioneer)  Syndicate.  Ltd  . 
London,  have  written  to  the  Edinburgh  Corporation  offering  to 
enter  into  a  friendly  arrangement  with  the  Corporation  by  which 
the  pno  now  cxistinir  between  the  Mu**elbiirirh  Tramways  Order 
and  the  Edinburgh  Corporation  system  could  be  bridged  user, 
and  that  they  would  1m-  prepared,  if  they  were  to  get  the  support 
of  the  Council,  to  apply  for  a  new  tramway  order  in  respect  of 
this  intervening  gap 

\\  tbe  formal  ooening  of  the  electric  tramways,  established  by 
the  British  Electric  Traction  Company  for  Barnstey  and  Wors- 
boropgh.  in  the  prentice  of  officiali  of  the  company,  the  mcmberi 
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of  she  Town  Com      and  other  gentlemen,  the  trams  were  largely 

patronised. 

At  a  meeting  of  (lie  New  Castle  tramway!  committee,  the  chair- 
man reported  that  the  number  ol  cars  originally  contemplated  as 
being  ncct s<ary  to  be  run  was  ninety;  but.  as  showing  the  great 
increase  in  the  traffic  the  number  actually  in  use  last  Saturday 
was  mo.  The  energy  in  reserve  at  the  power  house  was  taxed  to 
the  utmost,  and.  with  the  prospect  ol  a  lurther  increase  in  the 
number  of  cars,  it  would  be  necessary  to  make  some  immediate 
arrangements  to  have  additional  engine  power.  Specifications  had 
been  sent  out  by  the  committee  for  the  building  of  a  new  3000-hp 
engine,  which  was  sanctioned  by  the  committee  some  little  time 
ago.  and  that,  it  was  expected,  would  be  ready  next  September. 
In  the  meantime  it  would  be  necessary  to  have  some  relief,  and 
Mr.  Le  Ros  ignol  had  been  empowered  to  make  inquiries  with 
a  view  to  obtaining  a  1000- hp  engine  at  an  early  date. 

A.  C.  E. 

■     ■■  «♦«"  

London  Locomotion 


An  interesting  series  of  articles  on  the  traffic  facilities  of 
London,  which  has  been  appearing  for  the  last  fesv  months  in 
"Traction  and  Transmission"  (London),  is  computed  in  the 
December  issue  The  articles  arc  by  the  Hon.  Robert  P.  Porter, 
and  give  an  exhaustive  compilation  of  facts  and  figures  relating  to 
the  present  conditions,  with  an  expert  opinion  upon  the  past 
successes  and  failures  and  the  future  needs.  Through  the  courtesy 
of  the  author  and  publishers  in  furnishing  to  the  Sthekt  Railway 
Joi  bkal  advance  proof*  of  the  final  instalment  it  is  possible  to 
give  a  brief  outline  of  the  extremely  interesting  data  and  deduc- 
tions contained  in  the  articles. 

Greater  London,  or  the  Metropolitan  Police  District,  contains 
a  population  of  6  581.077.  and  the  county  of  London  4-5.l6.Si4.  In 
«tudving  the  traffic  problem  these  two  district  areas  must  be  kept 
in  mind  as  well  as  a  constantly  growing  district  extending  in 
every  direction  on  the  outskirts,  which  are  all  natural  outgrowths 
ot"  the  parent  city.  In  some  localities  the  population  has  increased 
I7S  Per  cent  in  twenty  years.  London  presents  exceptional  diffi- 
culties when  an  attempt  is  made  to  estimate,  even  approximately, 
the  magnitude  of  its  traffic,  but  the  following  may  be  taken  as 


having  some  elements  of  probability: 

Railways  ion  hasis  of  Mr  Kinnear  Clark's  estimate, 

in  l8ot.  of  75  per  head  of  population)   400,000,000 

Omnibuses  (estimated  on  basis  of  number  of  pas- 
sengers carried  per  omnibus  by  the  London 

Genera!  and  Road  Car  Companies)   500.000.000 

Tramways  (estimated  by  deducting  to  per  cent  from 
the  actual  total  number  of  passengers  carried 

by  the  London  tramway  companies)   300.000,000 

Hackney  carriages  (estimated  on  basis  of  6000  pas- 
seng.  rs  per  annum  for  two  wheeled  and  four- 
wheeled  vehicles  alike)   70.ono.ooo 

Steamboat*    3  500.000 


Total    1.273.500,000 


The  London  passengers  arc  carried  in  a  great  variety  of  ways 
by  a  network  of  steam  railways,  underground  railways,  tramways 
and  omnibuses  and  each  line  is  treated  in  detail.  There  is  a  '.otal 
mileage  of  tad  45  miles,  with  273  stations  within  the  121  square 
miles  comprising  the  superficial  area  of  the  county  of  London 
Within  the  county  lines  there  are  11487  mi'«  o(  tramway,  and 
without  .ti.Ho  miles.  The  average  number  of  omnibuses  running 
must  be  fully  3200 

At  the  close  of  the  present  session  of  Parliament  the  situation 
is  substantially  as  it  was  at  the  opening.  Out  of  over  82  mile* 
of  proposed  tube  railways  only  4  miles  have  been  sanctioned 
This  may  have  the  effect  of  hastening  the  electrical  equipment  of 
the  steam-operated  underground  roads,  and  although  the  unex- 
pected and  Somewhat  sensational  withdrawal  of  part  of  the 
London  Suburban  Railway  project  by  the  London  United  Rail- 
way interests,  and  the  subsequent  reaction  of  the  entire  hill  bv 
Parliament,  wipes  that  scheme  off  the  slate  for  the  present,  pro- 
gress is  not  stopped  on  the  network  of  tubes  now  being  pushed 
in  various  directions  by  what  is  known  U  the  Yerkcs  croup,  which, 
when  completed,  will  connect  important  north  and  south  dis- 
tricts of  the  city.  Although  the  advisory  work  of  both  Board  of 
Trade  and  County  Council  has  been  excellent,  and  the  latter  now 
announces  that  it  has  instructed  its  officers  to  make  a  complete 
scheme  of  locomotion  for  London,  the  author  gives  a  brief 
review  of  the  work  being  done  by  the  New  York  Rapid  Transit 
Commission,  the  Boston  Transit  Commission,  and  points  out  that 
it  may  be  possible  for  Parliament  to  construct,  out  of  the  ma- 
terial now  available  in  England,  a  body  capable  of  doing  simitar 


work  in  solving  the  London  problems.  What  is  needed  is  a  com- 
mission of  action,  which  would  take  the  initiative  in  deciding 
routes  and  providing  the  best  service  and  lowest  fares  by  offering 
the  franchise  to  the  most  advantageous  bidder.  A  policy  of  this 
sort  would  seem  more  practical  than  the  present  system  of  allow- 
ing each  promoter  to  fight  for  the  choice  routes  and  throw  the 
whole  business  into  chaos  if  he  fails  to  obtain  what  he  want!. 


Extension!.  During  J  903 

The  result  of  the  annual  canvass  of  the  street  railway  companies 
of  the  entire  country,  made  by  the  Street  Railway  Jouknal,  for 
the  purpose  of  obtaining  an  idea  of  the  amount  of  new  work  to 
he  done  in  the  coming  year,  shows  that  the  work  of  extending 
and  perfecting  the  present  systems  will  call  for  the  expenditure  of 
.111  amount  equalling  that  which  has  been  expended  in  previous 
years  in  this  work.  Of  course,  many  of  the  large  companies, 
where  unification  of  the  systems  has  been  perfected,  do  not  report 
>  n  improvements  to  be  made,  which  though  in  their  way  consider- 
able, do  11.1t  admit  of  general  reference.  On  the  other  hand,  many 
companics,  their  plans  not  fully  matured,  are  loath  to  commit 
themselves  because  of  the  uncertainty  as  to  what  will  be  done.  A 
notable  feature  of  the  reports  is  the  many  reference  to  park  and 
park  attractions,  showing  the  increased  attention  this  feature  of 
^rret  railway  operation  is  being  given.  Below  is  given  an  out- 
line of  some  of  the  new  work  proposed: 

PARIS  TRANSIT  COMPANY,  of  Paris,  Tex.  will  purchase 
a  merry-go-round  and  theater  equipment 

BRISTOL  &  PLAINVILLE  TRAMWAY  COMPANY,  of 
Bristol.  Conn.,  will  build  about  4%  miles  of  track. 

Ttt  IN  C  ITY  GENERAL  ELECTRIC  COMPANY,  of  Iron- 
wood,  Mich  .  will  purchase  four  new  cars  complete. 

THE  IORT  SCOTT  CONSOLIDATED  SUPPLY  COM 
PANY,  of  Fort  Scott.  Kan.,  will  buy  one  or  two  open  cars. 

LOWELL  &  BOSTON  SLR  LET  RAILWAY  COMPANY 
"1  Boston.  Mass.,  contemplates  making  a  number  of  extensions 

CHARLESTON  CONSOLIDATED  RAILWAY.  GAS  & 
ELECTRIC  COMPANY,  of  Charleston,  S.  C,  will  open  a 
theater. 

GREENFIELD  &  TURNERS  FALLS  STREET  RAILWAY 
COMPANY,  of  Greenfield.  Mass..  will  build  3  miles  of  line  111 

Greenfield, 

OCEAN  CITY  ELECTRIC  RAILROAD  COMPANY,  of 
Ocean  City.  N.  J.,  expects  to  purchase  five  or  six  ten  to  twelve- 
bench  open  cars. 

NEGAUNEE  &  ISHPEMING  STREET  R  UI.W  \Y  & 
ELECTRIC  COMPANY,  of  Ishpcming.  Mich.,  will  build  2  milt! 
of  line  next  spring, 

WICHITA  RAILROAD  &  LIGHT  COMPANY,  of  Wich.ta. 
Kan.,  will  buy  new  cars  and  power  station  machinery.  Two  miles 
0l  new  track  will  be  built. 

DENVER  &  NORTHWESTERN  RAILWAY  COMPANY, 
of  L>envcr,  Col  .  is  about  to  place  contracts  for  a  25-mile  extension 
into  the  Rocky  Mountains. 

ROCH ESTER.  CHARLOTTE  &  MANITOU  RAIROAD 
COMPANY,  of  Rochester.  N.  Y.,  will  build  several  new  switches 
Some  new  car*  will  be  purchased. 

PITTSBURGH  RAILROAD  COMPANY,  of  Pittsburgh. 
Kan.,  contemplates  building  an  extension,  and  will  also  extend 
and  increase  its  power  and  power  station. 

METROPOLITAN  RAILWAY  COMPANY,  of  Oklahoma 
City.  Okla..  will  build  about  8  miles  of  new  track.  Five  vestibuled 
i-o-it.  motor  closed  cars  will  be  purchased. 

MOBILE  LIGHT  &  RAILROAD  COMPANY,  of  Mobile. 
Ala.,  will  build  an  additional  paint  shop,  car  house  and  carpenter 
shop,  and  an  extension  to  track  of  3'A  miles. 

CITIZENS'  RAILWAY  &  LIGHT  COMPANY,  of  Musca 
line,  la.,  has  not  yet  definitely  decided  as  to  extensions  to  be  built 
It  is  possible  that  a  storage  house  will  be  built. 

BIRMINGHAM  RAILWAY.  LIGHT  &  POWER  COM 
PANY,  of  Birmingham,  Ala.,  is  building  a  new  car  house.  140  ft.  a 
400  ft.,  and  a  new  machine  shop  140  ft.  x  400  ft 

CONCORD.  MAYNARD  &  HUDSON  STREET  RAIL 
WAV  COMPANY,  of  Maynard.  Mass..  during  the  next  six 
month!  will  award  contracts  tor  a  7-mile  extension. 

GAINESVILLE  &  DAHLONEGA  RAILWAY  COMPANY 
of  Dahloncg3,  Ga..  is  now  building  repair  shops  and  a  car  house  in 
Gainesville.   Rails  will  be  required  for  15  mile,  of  track, 

CLEVELAND  CITY  RAILWAY  COMPANY,  of  Cleveland 
Ohio,  will  build  about  2  miles  double  track  next  spring  A  new 
ear  house  will  be  built,  and  two  sprinklers  are  to  be  purchased 

DAYTON  «r  NORTHERN  TRACTION  COMPANY,  of 
Dayton,  Ohio,  is  building  48  miles  from  Greenville  to  Union  City. 
Winchester  and  Muncie;  also  power  house  it  Winchester,  ImL 
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DURHAM  TRACTION  COMPANY,  of  Durham.  N.  C,  will 
build  15  miles  of  single  track  and  may  make  other  improvements 
The  company  is  unable  to  give  further  information  at  this  time, 

RAPID  TRANSIT  COMPANY.  01  Chattanooga.  Tenn..  will 
place  contracts  during  tin-  next  fi  w  months  for  a  J  iinlr  extension, 
also  addition  to  car  house,  and  will  purchase  motor  and  trailer 
cars. 

BUTI.ER  PASSFNGf  R  RAILWAY  COMPANY  of  Butler, 
Pa.,  will  build,  at  once,  an  addition  to  car  house  to  accommodate 
six  more  cars.    Four  miles  of  new  track  will  also  be  built  early  in 

I0OJ 

PROVIDENCE  ft  DANIEI  SON  RAILWAY  COMPANY, 
of  Providence.  R.  I.,  will  purchase  five  to  eight  new  passenger  car* 
in  the  near  future. 

KITTANNING  ft  LEECHBURG  STREET  RAILWAY 
COMPANY,  of  Kittanning,  Pa  .  will  build  a  power  house.  The 
road  is  to  be  extended  15  miles.  Contracts  will  be  placed  during 
Ei  bruary  and  March 

COLUMBUS.  NEW  ALBANY  ft  JOHNSTOWN  TRAC 
TION  COMPANY,  of  Columbus.  Ohio,  within  the  next  ninety 
Jays  will  award  contracts  for  18  miles  of  road,  and  also  order  four 
passenger  and  one  baggage  car. 

FONDA.    JOHNSTOWN    &    C.LOVERSVILLE  RAIL 
ROAD,  of  G!o\ ersville.  N.  Y  ,  is  in  the  market  for  a  new  electric 
lo  emotive.  The  company  expects  to  build  a  new  frame  car  hotisr 
in  Gloversville.  sire  75  ft.  x  180  it. 

SARNTA  STREET  RAILWAY  COMPANY,  oi  Satnia.  Ont  . 
expects  to  build  3  miles  of  new  line  If  this  work  is  carried  out 
another  generator  and  three  or  four  large  o;>cn  cars,  equipped  with 
trucks,  motors,  etc  .  will  he  required. 

GRAND  VALLEY  RAILWAY  COMPANY  of  Brantfor.l. 
Ont  .  will  build  as  follows:  T  wenty-mile  extension,  car  house 
of  brick,  fi6  ft.  x  2.10  ft  .  theater  and  merry-go-round.  Four  motor 
cars  with  equipment  will  be  purchased. 

KITTANNING    &    COWANSH  ANNOCK  VALLEY 
STREET  RAILWAY  COMPANY,  of  Allegheny.  Pa.,  will  com 
plete  the  balance  of  a  6!>-mile  extension;  grading  to  be  finished 
about  March  1.  and  construction  Sept.  I. 

MIDDI.ETOWN  ST  REET  RAILWAY  COMPANY,  of  Mid 
dletown.  Conn  ,  will  purchase  two  open  cat*,  one  box-car  and  one 
snow  plow,  each  equipped  complete.    The  company  will  relay  t'j 
miles  of  track  and  build  2  miles  of  new  track. 

GRANITE  CITY  ft  ST  LOUIS  RAILWAY  COMPANY  of 
Venice.  Ill  .  will  build  between  Alton  and  Granite  City  to  conneel 
with  present  lines.  wh:ch  will  necessitate  additional  power  station 
apparatus,  structures,  etc.    Ten  cars  will  be  bought 

BURLINGTON    &    HINESBURGH    RAILWAY  COM 
PANY.  of  Burl.ngton.  Vt..  is  in  the  market  for  four  first-class  con- 
vertible doubU-truck  passenger  cars,  each  equipped  with  forr 
motors    A  400  kw  10,000  volt  generator  is  to  be  purchased 

CANTON  AKRON  RAILWAY  COMPANY,  ol  Canton 
* >hio.  contemplates  building  an  extension  to  East  Greenville,  and 
will  probably  build  a  new  ear  house  at  Canton.  The  company  is 
in  the  market  for  a  launch,  figure  8  toboggan  and  a  merry-go 
round 

SHERBROOKE  STREET  RAILWAY,  of  Sh.rbrookc,  Qxu 
during  the  next  six  months  will  place  contracts  for  a  l-mile  ex 
tension  of  its  East  Sherbrooke  line.    The  company  will  buy  ■ 
dvnamo.  and  two  cars  equipped  with  tenders,  motors,  brakes,  en 

MONROE  COUNTY  ELECTRIC  BELT  LINE  RAILWAY 
COMPANY,  of  Rochester.  N.  Y  .  will  not  begin  active  construe 
tion  of  it  before  spring.  The  Syracuse  Railroad  Construction 
Company  has  the  contract  for  both  construction  and  equipmeni 
complete. 

HOMESTEAD  ft  MIFFLIN  STREET  RAILWAY  COM 
PANY.  of  Homestead,  Pa,  will  place  contracts  during  the  next 
mx  months  for  a  new  extension  of  3'/,  miles,  a  new  power  plant 
and  200  ft  of  viaduct    Open  or  convertible  cars  r.nd  a  merry  go 
round  will  he  purchased. 

MINNF  \POI.IS  I  AND  &  INVESTMENT  COMPANY,  oi 
Minneapolis,  Minn.,  had  its  cars,  car  house  and  repair  shops  de 
stroyed  by  fire  on  Oct   20.    The  company  is  building  a  new  car 
house  and  repair  shops  and  will  have  to  purchase  quite  a  little  new 
rolling  stock  and  equipment. 

DANVILLE,  URBAN  ft  CHAMPAIGN  RAILWAY  COM 
PANY,  Champaign.  Ill  .  will,  within  the  next  three  month*, 
award  contract  for  a  33-mile  intcrnrban  road,  and  orders  will  lie 
placed  for  inoo-kw  power  house  machinery.    A  car  bouse,  to  lie 
So  ft.  x  ion  ft  .  will  be  built. 

COLUMBIA  ft  MONTOUR  ELECTRIC  RAILWAY,  of 
Bloomsburg.  Pa  .  will  build  a  car  house  at  Berwick,  Pa.  The 
company  has  added  a  30  ft.  x  45-ft.  building  at  Bloomsburg.  ex- 
clusively for  repair  purposes.  A  lathe,  boring  mill,  planer,  emery 
wheel  and  drill  press  are  to  be  purchased. 


BERLIN  STREET  RAILWAY,  of  Berlin.  N.  H  ,  is  in  the 
market  for  a  storage  battery  to  use  on  Berlin  end  of  line.  8  miles 

front  power  house,  on  which  there  is  a  6  per  cent  grade  300  ft 
long  and  several  smaller  grades.  An  electric  fountain,  merry-go- 
round  and  anv  other  park  attractions  will  be  purchased 

CAMDEN  &  SUBURBAN  RAILWAY  COMPANY,  of 
Camden.  N.  J.,  will  build  as  follows:  Two  and  one-half  miles 
double  track,  Hadclose  Heights:  3  miles  double  track.  Riverton 
extension:  I  mile  single  track,  Moonstown;  one  bridge,  Morris 
Station:  storage  batterv.  sub-station,  Moorstown,  N.  J. 

NORTON  ft  TAUNTON  STREET  RAILWAY  COMPANY, 
id  Norton.  Mass..  during  the  next  six  months  will  award  contracts 
lor  extension  of  track  and  overhead  trolley  a  distance  of  5  miles. 
The  company  will  build  a  three-track  addition  to  its  car  house,  and 
purchase  six  double-truck  open  cars,  with  trucks,  renders,  etc. 

LYNCHBURG  TRACTION  ft  LIGHT  COMPANY,  of 
1  vnchburg.  Va  .  during  the  spring  will  probably  build  a  new  mod- 
em car  hause  and  repair  shop  The  company  will  also  build  a  new 
water-power  plant  with  a  capacity  oi  2200  kw.  The  contract  for  all 
electrical  apparatus  has  been  given  to  the  General  Electric  Com- 
pany. 

WARREN  ft  JAMESTOWN  ELECTRIC  RAILWAY  COM- 
P  \  NY.  of  Warren.  Pa  will  build  20  miles  o.  tracit.  a  power  house 
and  several  bridges,  and  will  purchase  storage  batteries,  dynamos, 
rotary  transformer*,  six  interurban  cars,  with  trucks,  four  motor 
equipments,  air  brakes,  etc.  Contracts  will  be  let  during  the  next 
-is  months. 

MIDDLESEX  ft  SOMERSET  TRACTION  COMPANY,  of 
New  Brunswick.  N  J,,  within  the  next  few  months  will  award 
contract*  for  a  5-mile  extension.  The  company  will  install  the 
alternating  system  to  operate  outlying  lines,  and  will  want  400-hp 
engine  and  at  least  3<;o-kw  alternator  for  sub-station.  A  summer 
park  is  to  be  opened. 

BUFFALO  ft  DEPEW  RAILWAY  COMPANY,  of  Depew. 
N  Y  .  will  btliTd  as  follows:  Sixty  miles  of  track,  two  new  car 
booses  and  one  central  power  station  with  sub  station.  Complete 
equipment  for  power  house  and  shops  is  to  be  built,  also  rolling 
stork  and  rolling  slock  equipment.  Orders  are  to  be  placed 
durirg  the  next  two  months. 

NEW  ORLEANS  ft  SOUTHWESTERN  RAILROAD,  of 
Thibodianx.  La.,  will  begin  work  in  February,  1003.  for  its  road 
of  120  miles  The  company  will  be  in  the  market  for  everything 
m  the  way  of  power  station  apparatus  and  rolling  stock  necessary 
io  the  complete  equipment  of  the  road,  including  the  building  of 
bridges  and  other  structures,  etc. 

WASHINGTON  ft  CANONSBURG  RAILWAY  COM- 
PANY, of  Washington.  Pa  .  completes  grading  7  miles  of  line 
Rails  have  already  been  purchased  A  car  house  and  power 
-talion  will  be  built  in  the  immediate  future.  Orders  have  already 
been  placed  for  power  station  apparatus,  and  orders  for  rolling 
lock  and  equipment  are  about  to  be  placed. 

J  \MESTOWN  STREET  RAILWAY  COMPANY,  of  James- 
town. N.  Y..  expect*  to  place  contracts  during  the  next  thirty 
day*  for  the  building  of  3  miles.  fi-in.  T-rail:  14  miles.  75-lb.  or 
80-lb  T  rail:  an  addition  to  power  house.  The  company  will  pur- 
ihase  two  51x1  kw  generators,  engines,  ten  fifty-passenger  cars, 
and  ten  semi-convertible  and  combination  cars. 

TNDT  AN  APOLTS.  SHELBYVILLE  &  SOUTHEASTERN 
TRACTION  COMPANY,  of  Shclbyville.  Ind  .  will,  within  the 
next  three  months,  place  contracts  for  the  extension  of  the  road 
to  Batesville.  a  distance  of  about  40  miles.  The  road  is  now  being 
surveyed.  It  is  not  jret  determined  as  to  what  car  houses,  power 
stations  and  other  structures  will  be  built,  nor  has  a  decision  been 
rrached  as  to  the  power  station  apparatus  that  will  be  purchased 

l.ATROBK  STREET  RAILWAY  COMPANY,  of  Latrobe. 
Pa.,  expects  to  build  =,  miles  more  of  track  ncx  summer,  con- 
tracts to  be  placed  within  the  next  three  months  The  company  is 
now  building  a  new  car  house,  has  contracted  for  a  new  power 
plant,  and  will  purchase  three  new  ears  soon.  A  merry-go-round 
and  some  other  park  attractions  will  be  purchased  before  spring 

CONESTOGA  TRACTION  COMPANY,  of  Lancaster.  Pa  . 
during  [OBJ  will  complete  the  Lancaster  ft  Mount  Joy  Railway,  17 
miles:  the  Lancaster  ft  Rohrstown  Railway.  454  miles,  and  ex- 
it rid  the  Lancaster.  Mechanirsburg  ft  New  Holland  Railway  from 
New  Holland  to  T.-rre  Hill,  bv  way  of  Blue  Ball  and  Churchtown. 
1  distance  of  about  6  miles.  The  company  expecls  to  open  a  new 
park  for  the  tool  season. 

RUTLAND  STREET  RAILWAY  COMPANY,  of  Rutland 
Vt  .  will  award  contract  within  the  next  three  months  for  a  200-hp 
IMiwer  station  Cwater  power):  a  new  car  house  and  a  repair  shop, 
and  will  complete  a  3-mile  extension  in  the  spring.  The  com 
pany  expects  to  purchase  dynamos,  water-wheels,  large  open  and 
closed  cars  and  a  snowplow.  hut  is  undecided  as  yet  as  to  whether 
any  park  at. factions  will  be  bought. 
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PORT  SMITH  &  VAN  BURKN  LIGHT  &  TRANSIT 
COMPANY  of  Fort  Smith.  Ark.,  will  award  contracts  during  th'c 
next  ninety  days  for  an  extension  of  z\.'t  miles  and  the  building  of 
one  bridge  across  the  Arkansas  River  at  Van  Buren,  1900  ft  long, 
as  soon  as  legislation  is  secured.  The  company  will  purchase  park 
■(tractions  in  general,  also  three  vcstibulcd  cars.  37  ft  long, 
equipped  with  motors,  air  brakes,  arc  headlights,  etc. 

OHIO  &  INDIANA  AIR  LINE  RAILWAY  COMPANY,  of 
Toledo,  Ohio,  will  build  95  mile*  of  track  (single)  between  Fort 
Wayne,  lnd  .  and  Toledo.  Ohio,  contracts  for  which  are  to  be  let 
within  the  next  three  months  The  company  will  be  in  the  mar'.;it 
ior  everything  required  for  such  a  road,  including  the  rolling  stock 
and  rolling  stock  equipment,  power  house  and  repair  shop  ap- 
paratus, car  houses  and  other  structures,  etc.  Park  attractions 
will  be  purchased  for  a  pleasure  resort  which  the  company  plans 

'"toIJEDO.  COLUMBUS.  SPRINGFthLD  &  CINCINNATI 
RAILWAY  COMPANY,  of  Toledo.  Ohio,  has  placed  contracts 
with  the  United  States  Construction  Company,  of  Lima.  Ohio,  for 
40  miles  of  new  line.  .11  miles  to  be  in  operation  June  I.  IO0J,  and 
the  other  20  miles  within  a  year.  The  company  will  need  about  .18 
miles  of  equipment  about  July,  njoj.  A  power  station,  two  sub- 
station*, one  or  two  ear  housts,  a  repair  shop  and  four  to  six 
depots  and  (night  houses  will  be  built.  Large  tiling  for  bridge* 
and  equipment  for  power  house  complete  will  be  required.  Eight 
passenger  rarv  and  one  combination  ear  will  be  purchased,  also 

' LONDON.  AYLMER  &  NORTH  SHORE  ELECTRIC 
RAILWAY  COMPANY.  1036  Majestic  Building.  Detroit.  Mich  , 
will  build  ahmit  45  miles  of  track,  the  necessary  car  house*,  power 
stations,  repair  shops,  bridges,  etc..  and  will  purchase  everything 
needed  in  the  way  of  rolling  stock  and  rolling  stock  equipment, 
dynamo*,  storage  batteries,  engines,  boilers,  conveying  ma- 
chinery and  other  power  station  apparatus  necessary  to  equip  the 
line  for  high  speed  Contracts  will  be  awarded  in  about  sixty 
days.  The  company  doe*  not  exj  ect  to  purchase,  at  present,  any- 
thing in  the  way  of  park  attractions,  but  would  be  glad  to  receive 
any  information  about  them  for  future  use. 


Subway  Talk  in  Chicago 


The  Interstate  Railways 


Announcement  has  been  made  that  control  of  the  United  Power 
&  Transportation  Company  has  licrn  sold  to  the  Interstate  Rail- 
ways Company  at  $75  a  share,  payable  in  forty-year  collateral  trust 
gold  coupon  bonds,  to  be  issued  by  the  Interstate  Railway*  Com 
pany.  The  bonds  will  be  dated  February  I,  toot,  and  will  bear 
interest  at  the  rate  of  J  per  rent  for  the  first  year.  jX  for  the  sec- 
ond year,  and  4  lor  the  third  year  and  thereafter.  The  Interstate 
Railways  Company  was  incorporated  recently  in  New  Jersey,  with 
a  capital  01  $10,000,000,  for  the  purpose  of  operating  electric  com- 
panies and  street  railways,  and  sensational  announcements  as  to 
the  magnitude  of  plans  oi  the  company  were  made  at  once. 

The  United  Power  Sc  Transportation  Company  is  also  a  New 
Jersey  corporation,  chartered  in  iSqo,.  Its  authorised  capital  was 
$12,500,000,  of  whirh  S.t.  1 25.000.  p«.r  $-'5.  full  paid,  is  outstanding 
Among  the  operations  controlled  by  the  company  arc  the  follow- 
ing: Edison  Illuminating  Company,  of  Lebanon:  Schuylkill 
Valley  Traction  Company,  Trenton  (N.  J.)  Street  Railway: 
United  Traction  Company,  of  Reading:  Wilkesbarre  &  Wyoming 
Valley  Traction  Company,  of  Wilkesbarre:  Dallas  &  Harvey's 
Lake  Railway,  of  Wilkesbarre:  Wilmington  &  Chester  Traction 
Company.  Wilmington  City  Electric  Company.  Citizens'  Electric 
Light  Hi  Power  Company,  oi  Delaware  County  .  Delaware  County 
&  Philadelphia  Electric  Railway,  and  several  lines  in  the  suburbs 
of  Philadelphia 


Financing  the  Indianapolis  &  North* 
Company 


Traction 


Messrs  Tucker.  Anthony  &  Co..  according  to  the  Boston  News 
Bureau,  have  !ti-t  concluded  ariaugeiiu  tits  for  the  financing  of  the 
lndiana[Mili*  A  Nortliwrst  Traction  Company,  which  is  organised 
under  Indiana  taws  ami  will  build  a  high-speed  electric  interurban 
railway  between  Indianapolis  and  Lafayette,  lnd.,  a  distance  of 
04  mile*  The  company  lias  an  authorized  capitalization  of  S.t.ooo,- 
ono  bond*  and  S.t  onn.ono  st<""k.  but  only  $2,000,000  of  each  cla«s 
of  securities  will  be  i^ucd  at  the  present  time  Thv  remainder  is 
authorized  to  provide  lor  a  proposed  extension  later  on.  The 
financing  of  the  above  has  all  been  underwrite!).  The  road  will 
be  equipped  with  70  II1  steel  rails  and  regular  steam  railway  con- 
struction. It  will  be  built  on  a  private  rijilit  oi  way  and  will  Uc 
tributary  to  a  population  of  about  i50.oog 


A  sub-committee  of  the  local  transportation  committee  of  the 
Chicago  City  Council  has  outlined  the  terms  on  which  a  franchise 
may  be  granted  to  the  Washburnc-Alexandcr  syndicate,  which 
proposes  to  build  a  system  of  subways  in  the  downtown  districts 
of  Chicago  for  street  railway  purposes.  The  plan  suggested  by  the 
committee  is  that  the  promoters  build  the  tunnel  and  the  city  own 
it.  To  compensate  the  promoters  the  full  u*e  of  the  subway  is  to 
rest  with  the  promoters,  who  are  to  reap  the  benefits  until  such 
time  as  the  city  elects  to  buy  it.  or  until  the  city's  interest  amounts 
to  enough  to  meet  the  original  cost  of  construction.  There  seemed 
to  be  some  question  in  the  minds  of  the  committee  as  to  whether 
the  city  could  invest  any  proposed  company  with  the  right  of 
eminent  domain  necessary  to  remove  the  existing  obstructions  in 
the  streets.  It  was  proposed,  therefore,  that  instead  of  having  the 
company  build  the  tunnel  the  city  should  build  it  with  the  com- 
pany's money,  the  title  to  remain  with  the  city.  Instead  of  a  fran- 
chise granting  the  company  the  right  to  build  and  operate  the 
subway  the  city  would  execute  with  the  company  a  contract  giving 
it  entire  possession,  with  full  power  to  operate,  and  to  receive  and 
retain  all  profits  which  might  be  had.  It  was  suggested  that  a 
profit  of  7  per  cent  be  allowed  on  the  investment,  and  if  the  divi- 
dends amounted  to  more  than  7  per  cent  half  of  all  over  7  per 
cent  and  up  to  to  per  cent  be  credited  to  the  city's  account,  the 
company,  however,  retaining  the  money.  If  over  to  per  cent  is 
tamed  two-third*  of  all  up  to  15  per  cent  to  be  credited  to  the  city, 
and  over  15  per  cent  still  larger  amounts,  always,  however,  leaving 
the  company  something  as  a  reward  for  good  management.  As 
these  credits  accrued  to  the  city  the  amounts  would  be  deducted 
from  the  original  amount  of  the  capitalization,  the  balance  fixing 
the  amount  the  city  must  pay  at  any  time  it  might  elect  to  take 
over  the  po*se*sion  as  well  a*  the  title  of  the  property. 


Premiums  at  Pittsburgh 

The  Pittsburgh  Railway  Company,  of  Pittsburgh,  Pa.,  distrib- 
uted almost  S.to.000  to  2400  men  Dec.  23.  This  is  the  premium 
money  promised  six  month*  ago  by  the  company  to  motormen 
and  conductors  a*  a  reward  for  carefulness  in  avoiding  accidents 
during  the  six  month  ended  Nov.  .to.  About  80  per  cent  of  the 
motormen  and  conductors  participate  in  the  premium  distribu- 
tions Some  .too  of  the  2400  had  small  accident  charges,  which 
aggregated  less  than  the  amount  of  their  premiums,  and  they  get 
the  difference.  About  eight  premiums  were  wiped  out  by  accident 
charges.  The  money  will  be  paid  in  the  form  of  a  special  check 
adopted  for  the  purpose.  With  each  check  goes  a  premium 
certificate,  which  many  of  the  men  will  treasure  more  than  the 
money,  as  it  will  at  all  time*  be  a  recommendation  for  employ- 
ment elsewhere  should  the  holder  need  it.  The  payment  of  the 
premium  money  is  practically  an  advance  of  wages  of  1  cent  per 
hour  to  all  the  men  participating.  This  makes  the  third  advance 
this  year. 



New  Elevated  Railway  Trucks  for  Brooklyn 


The  Peckham  Manufacturing  Company,  of  New  York,  has 
closed  a  contract  with  the  Brooklyn  Rapid  Transit  Company  for 
a  new  type  of  truck  to  be  used  on  the  new  elevated  equipment  of 
that  road.  The  order  comprise*  trucks  for  4K0  motor  cars  They 
will  be  needed  at  an  early  date  for  use  on  the  240  old  steam 
coaches  soon  to  be  remodeled  for  electric  service  by  the  railway 
company  and  for  the  1  .vi  open  cars  recently  ordered.  The  type  of 
truck  selected  is  a  modification  of  Ma*trr  Car  Builders'  designs, 
containing  many  features  of  additional  strength  and  servicability. 
controlled  by  patents  owned  by  the  manufacturing  company,  a* 
well  as  others  sprcified  by  the  engineers  of  the  railway  The 
placing  of  so  large  a  single  order  at  this  time  may  he  looked 
upon  a*  practically  standardizing  the  truck  equipment  of  the 
Brooklyn  elevated  roads,  and  the  Peckham  company  has  very 
satisfactorily  proved  the  merits  of  its  high-speed  trucks  by  secur 
ing  this  contract 


Important  Legal  Decision  in  Illinois 


On  Dec  22  tin  Appellate  Court  of  Illinois,  in  session  at  Free 
port,  rendered  an  important  derision,  holding  that  city  council* 
and  supervisors  have  power  to  grant  street  railway  franchises  to 
corporation*  .  nlv    and  not  to  individuals.    This  decision  may 
invalidate  many  existing  franchises. 
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Semi-Convertible  Cars  for  Tyrone,  Pa. 


A  number  of  fine  cars  were  lately  placed  in  commission  on  the 
lines  of  the  Tyrone  Electric  Railway  Company,  and  were  built 
by  the  J.  G.  Drill  Company,  of  Philadelphia.  The  length  over 
the  end  panels  is  30  ft.  8  ins.;  length  over  crown-pieces.  40  ft. 
1  in.:  width  over  sills,  8  ft.,  and.  width,  over  belt  rait,  8  ft.  3' ',  ins 
The  weight  without  motors  is  30,000  lbs 

The  baggage  compartments,  which  are  10  ft  10  ins.  in  length. 


NEW  CARS  FOR  TYRONE 

are  fitted  with  folding  scats  lor  smokers.  The  passenger  compart 
menls  are  seated  for  twenty-eight  passengers.  As  the  system  of 
roof  storage  of  windows  di>r»  away  with  the  necessity  fot  wall- 
pockets,  the  panel  lining  is  set  within  the  posts  and  the  seat  ends 
brought  thereto,  increasing  the  aisle  width  nearly  7'j  ins.  Brill 
angle-iron  bumpers,  radial  draw-bars,  "Dedenda"  gongs,  and 
ratchet  brake-handles  are  included  in  the  equipment.  The  truck* 
are  the  No.  27-C 

 •*«  

Street  Railway  Patents 

(This  department  is  conducted  by  W.  A.  Rosenhaum,  patent 
attorney.  Room  No  1203-7  N»»sau-Beekman  Building,  New  York  J 
UNITED  STATES  PATENTS  ISSUED  DEC.  K.  J*K 

71S.791.  Railroad  Truck;  W.  C.  Happe,  Davenport,  la.  App. 
filed  July  14.  1902.  Stub  shafts  mounted  in  the  side  of  the  car 
carry  wheels  which  run  against  the  under  side  of  rails  suitably 
supported  by  the  track  structure,  whereby  the  car*  will  be  held 
against  displacement  when  traveling  at  high  speed. 

715,906  Adjustable  Brake-Shoe  Head;  C.  F.  Ucbclackcr. 
Elmira,  N.  Y.  App.  filed  June  16,  1900.  Relates  to  means  (or 
adjusting  the  brake-shoe  so  that  uneven  wearing  thereof  may  be 
prevented. 

715.975  Controller  for  Electric  Motors;  E.  R.  CarichofT,  East 
Orange,  N.  J.  App,  filed  Aug.  I,  1901.  To  give  the  required 
quick  movement,  the  spring  is  compressed  between  each  notch 
and  suddenly  released. 

715.983.    Trolley  Wheel;  L  Chroninger  &  J  E.  Adams.  Find 
lay.  Ohio     App.  filed  May  21,  1903.    On  each  side  of  the  wheel 
spiral  track*  are  formed  on  cones  to  conduct  the  wire  into  the 
central  groove  when  it  becomes  displaced. 


716.070.  Car  Fender;  G.  Linhard  and  P.  Linhard,  Sublett,  Mo. 
App.  filed  July  28,  1902,  Consists  of  a  frame,  a  pair  of  arms  ex- 
tending forward  therefrom,  links  connected  to  the  arms,  angle- 
levers  connected  to  the  links,  side  and  forward  buffer  spring* 
and  a  catch  basket. 

716,101.  Electric  Railway;  W.  B.  Potter,  Schenectady,  N.  Y. 
App.  filed  April  28.  1900.  A  plurality  of  sources  of  current,  a 
supply  circuit,  a  control  circuit,  and  means  brought  into  action 
through  the  instrumentality  of  said  control  circuit  for  connecting 
said  supply  circuit  with  any  one  of  said  source*  of  current. 

716,1  ij.  Driving  Mechanism  of 
Motor  Cars;  A.  Schmid,  Havre, 
Prance.  App.  filed  Jan.  28,  1902.  The 
engine,  dynamo,  motors  and  control- 
ler arc  all  mounted  on  the  same 
vehicle. 

716.125.  Electric  Railway;  E.  A. 
5 perry,  Cleveland,  Ohio.  App.  filed 
Oct.  20,  1902  A  traction  rail  engaged 
by  suitable  spur-wheels,  also  serves 
as  the  "third  rail  " 

716.145.  Trolley  Catcher;  A.  Thode. 
Hamburg,  Germany.  App.  filed  Sept. 
25,  1902.  The  trolley  cord  is  con- 
trolled by  a  spring  drum  arrange- 
ment. 

716.189.    Motor  Control  System;  F. 
E.  Case,  Schenectady,  N.  Y.  App. 
filed  June  3,  1901.  A  motor  controller 
consisting  of  a  group  of  independent 
rretttctttl  arranged  to  control  both  the  direction  ot  rotation  and 
the  speed  of  one  or  more  motors,  each  of  said  elements  compris- 
ing a  single  set  of  contacts  connected  to  the  motor  circuit,  and 
means  for  actuating  the  same. 

7i((.200.  Controlling  Electric  Motors.  M.  W.  Day,  Schenec- 
tady. N.  Y.  App.  filed  Nov.  2,  1899.  A  combined  magnetic  and 
friction  brake  lor  electrically  propelled  device*,  comprising  con- 
nections for  putting  the  motor  on  short  circuit  when  the  supply 
circuit  is  broken,  a  brake  releasing  coil  in  series  with  the  motor, 
and  an  auxiliary  brake-releasing  Coil  in  shunt  to  the  armature. 

716,244.  Tramway  Switch;  J.  W.  Kcefer,  Voorheesville,  N.  Y. 
App.  filed  Aug.  30.  1902.  A  bcd-platc,  a  shifting  block  pivoted 
thereon,  a  cross-bar  adapted  to  engage  with  the  shifting  block, 
means  for  adjustably  securing  the  cross-bar  to  the  shitting  block 
and  a  guide  arrange  I  along  the  edges  of  the  bed-plate. 

716,283.  Snow  Plow;  M.  Rounds.  Roxbury,  Mass.  App.  filed 
Aug.  14,  1902.  A  snow  plow  for  street  railways  in  which  the 
wings  or  "shares"  of  the  plow  are  adjustable  to  throw  the  snow 
to  the  right  and  left,  or  all  to  the  right  or  to  the  left,  and  the 
scope  of  the  plow  may  be  increased  or  decreased  at  will. 

716,294.  Flexible  Car  Truck;  C.  S.  Schallenberger,  Milwaukee, 
Wis.  App.  filed  July  14,  1902.  Consist  of  the  combination  with  a 
car  truck,  of  springs  inserted  between  the  sides  of  the  bolster  and 
the  frame  and  rollers  under  the  bolster,  so  as  to  allow  the  bolster 
to  move  laterally  against  the  tension  of  the  springs,  to  thus  make 
the  truck  flexible. 


Consolidation  in  Central  New  York 


PATENT  NO.  7l6.28j 


A  certificate  <>(  consolidation  of  the  Fonda,  Johnstown  S: 
Glovcrsvillc  Railroad  Company,  the  Amsterdam  Street  Railroad 
Company,  and  the  L'ajadutta  Electric  Railroad  Company,  under 
the  title  of  the  Fomla,  Johnstown  Si  Glovcrsvillc  Railroad  Com- 
pany, was  filed  for  record  at  Albany  on  Dec.  23.  The  capital  of 
the  company  is  $1,950,000,  and  the  officers  and  directors  are:  J.  L. 
Hccs,  of  Fonda,  president;  Gustavc  Lcvor,  of  Glovcrsvillc,  first 
vice-president;  J.  C.  Ferris,  of  Johnstown,  second  vice-president; 
G.  M.  Place,  of  Glovcrsvillc.  secretary  and  treasurer:  S.  H.  Shot- 
well,  Erastus  Darling.  S.  B.  Whitney  and  A.  J.  Zimmer,  of 
Glovcrsvillc:  G.  F.  Moore,  of  Fonda;  J.  G.  Younglove  and  James 
Stewart,  of  Johnstown;  R.  T.  McKeevcr,  of  Houghton,  Mich.:  J. 
S.  Friedman,  of  Albany;  Chauncey  M.  Depew,  of  New  York 
city:  W.  M.  Ilardis,  of  North\illc.  directors. 

Ten  Hour  Law  for  Railroad  Employees 


715.095.  Brake  Beam;  S.  A.  Crone,  New  York.  N.  Y.  App 
filed  June  27,  1902.  Comprises  a  beam  member  having  on  its 
ends  the  brake-shoe  heads,  a  truss  rod  member  engaging  said 
heads,  and  a  central  strut  adapted  to  receive  the  brake  lever. 

715.996.  Brake  Beam;  S.  A.  Crone.  New  York,  N.  Y.  App 
filed  Aug.  19.  1002.   See  preceding  invention. 

715.997-  Brake  Beam;  5.  A.  Crone,  New  York,  N.  Y.  App 
filed  Sept  22,  1902.  Details. 


The  act  passed  by  the  Rhode  IsUnd  legislature  last  January 
which  limited  the  time  of  employment  of  motormen  and  con- 
ductors employed  by  electric  railroad  companies  to  ten  hourj  of 
actual  labor,  performed  within  twelve  consecutive  hours,  and 
which  was  the  cause  of  the  railroad  strike  on  the  Providence  lines 
several  months  back,  has  been  under  discussion  ever  since.  This 
legislation  resuttcd  in  the  partial  defeat  of  the  Republican  party 
in  Rhode  Island  at  the  la*t  November  election.   The  subject  was 
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taken  up  at  the  adjourned  session  just  ended,  an. J  the  law  passed 
last  January  was  amended  so  that  nothing  contained  in  the  act 
should  prevent  an  employee  working  more  than  ten  hours, 
through  written  contract,  should  he  see  fit  to  do  so.  This  is  a 
practical  repeal  of  the  first  act  in  its  original  intents  and  purposes. 


PERSONAL  MENTION 


MR.  T.  L.  LYMAN,  manager  of  the  asbestos  department  ol 
H.  W.  Johns  Manville  Company,  New  York,  sailed  on  Dec.  20 
for  Havana.  Cuba,  where  he  will  remain  two  weeks  lor  the  benefit 
of  his  health. 

MR.  C.  O.  FITCH,  electrician  of  the  Cudahy  Packing  Com- 
pany, with  headquarters  in  Omaha,  Neb.,  has  resigned  from  that 
company,  to  become  connected  with  the  Hudson  Valley  Rail- 
way, of  Clens  Falls. 

MR.  ALBERT  C.  WIS  WALL,  who  has  been  connected  with 
the  United  Traction  Company,  of  Albany,  N.  Y.,  for  some  time 
a*  ::■..■■(  r  mechanic,  has  resigned  from  the  company,  to'  become 
master  mechanic  of  the  llica  &  Mohawk  Valley  Railway  Company, 
of  Utica.  N,  Y. 

MR.  L.  W.  SANBORN,  who  has  sold  to  Mr.  Thomas  W. 
Peterson  his  interest  in  the  People's  Traction  Company,  of  Gales- 
liurg,  III.  will  retire  as.  president  of  the  company.  Mr.  E.  B. 
Hardy,  the  vice-president  ol  the  company,  will,  according  t<>  re- 
port, succeed  Mr.  Sanborn  temporarily. 

MR.  E.  GONZENBACH,  well  known  through  his  connection 
with  the  Aurora,  Elgin  &  Chicago  Railway  and  other  interurban 
roads,  will  said  for  Europe  early  in  the  new  year  (or  the  purpose 
of  inspecting  recent  interurban  railway  installations,  especially 
those  employing  the  third-rail  and  those  using  alternating-current 
motors. 

MR.  JOHN  S.  BRACKETT  has  recently  been  appointed  super- 
intendent by  the  Boston  &  Northern  Street  Railway  Company 
of  its  Nashua,  N.  II  ,  system,  which  includes  several  lines  in  the 
city  of  Nashua,  and  one  for  Lowell.  He  was  ior  about  five  years 
superintendent  of  the  North  Woburn  Division  oi  the  Boston  & 
Northern  Street  Railway. 

MR.  LEMUEL  S.  BOGGS  has  been  appointed  to  the  manage- 
ment of  the  Boston  &  Great  Falls  Light  &  Power  Company  and 
the  Great  Falls  Street  Railway  Company,  of  Great  Falls,  Montana. 
Mr.  Hoggs  has  for  some  time  been  on  the  engineering  staff  oi 
Sargent  &  Lundy,  of  Chicago,  and  his  wide  engineering  experi- 
ence fits  him  well  ior  his  new  duties. 

MR.  HARNETT  J.  FULLER,  formerly  a  civil  and  railroad 
engineer  of  England,  is  now  located  with  otticcs  in  the  Arcade 
Building  in  Seattle,  Wash.,  from  which  headquarters  he  is  super- 
vising the  surveys  and  preliminary  field  work  of  the  Pierce 
County  Improvement  Company  in  the  development  of  the  Puyal- 
lup  River  electric  power  transmission,  which  is  being  pushed  by 
Messrs.  Stone  &  Webster,  of  Boston.  Mr.  D.  P.  Robinson,  of  the 
Seattle  Electric  Company,  is  looking  after  the  local  interests  oi 
the  electrical  side  of  the  proposition. 

MR.  F.  M.  WHYTE.  mechanical  engineer  of  the  New  York 
Central  &  Hudson  River  Railroad,  was  elected  secretary  of  the 
New  York  Railroad  Club  at  a  recent  meeting  of  the  executive 
committee.  The  selection  of  Mr.  Whyle  to  fill  the  vacancy  made 
by  the  resignation  of  Secretary  W.  B.  Ycreance.  has  placed  the 
affairs  of  the  club  in  the  hands  of  one  who  has  not  only  had  a 
large  experience  in  the  work  as  former  secretary  of  the  Western 
Railroad  Club,  of  Chicago,  but  has  a  very  large  acquaintance  with 
the  membership.  His  duties  as  secretary  of  the  New  York  Rail- 
road Club  commence  at  once. 

MR.  H.  F.  SWAIN  has  recently  been  appointed  engineer  of 
way  and  structure  of  the  Brooklyn  Heights  Railroad  Company. 
Mr.  Swain  was  connected  with  the  track  department  of  the 
Brooklyn  system  from  1893  to  1895,  and  later  for  a  short  time  in 
1897,  so  that  he  is  thoroughly  familiar  with  the  requirement*  of  his 
position,  and  haj  a  large  number  of  friends  on  the  road.  During 
the  interval  between  1895  and  1897  he  was  on  the  engineering 
■tiff  of  the  Hazelton  Boiler  Company,  and  since  1897  he  has  been 
with  the  Metropolitan  Street  Railway  Company,  of  New  York, 
where  he  has  superintended  much  of  the  new  construction  recently 
completed,  including  the  Ninth  Avenue  line  and  some  of  the 
crosstown  lines. 

MR.  E.  C.  NOE  has  just  been  appointed  general  superintendent 
oi  the  Northwestern  and  Lake  Street  Elevated  Railways,  of 
Chicago,  to  succeed  Mr.  Frank  Hedley,  who  has  resigned  to 
become  connected  with  the  Intcrborough  Railway  Company  ol 
New  York.  Mr.  Noe  has  had  an  extended  electrical  experience. 
He  began  his  electrical  career  with  the  Chicago  Edison  Company 
in  l88t,  and  has  been  connected  wiih  the  Edison  and  General 
Electric  companies  ever  since.    At  present  be  is  chief  engineer 


of  the  Chicago  office  of  the  latter  company,  which  position  he  ha* 
occupied  for  several  years  past.  He  is  familiar  with  the  elevated 
properties,  and  has  a  high  reputation  in  Chicago.  The  selection 
was  made  quickly  aiter  the  announcement  of  Mr.  Hedley's 
resignation. 

MR.  C.  GORDON  REEL,  general  manager  of  the  Kingston 
Consolidated  Railroad  Company,  has  been  intimately  connected 
with  that  property  for  a  number  of  years,  and  it  is  largely  owing 

to  his  efforts  and  ability  that 
^^ss^Vy  the  railway  situation  in  Kings 


r.  nnRpoN  HBBL 


ton  is  as  satisfactory  as  de- 
scribed in  the  article  appearing 
elsewhere  in  this  issue.  Mr. 
Reel  was  graduated  in  1 893  as 
a  civil  engineer  from  the  five- 
year  course  at  Washington 
University.  In  1895  he  built 
the  St.  Louis  &  Mcremac 
Highlands  Railroad,  and  after- 
wards became  chief  engineer  of 
the  Lindell  Railway,  of  St. 
Louis,  the  nucleus  of  the  pres- 
ent St.  Louis  Transit  Com- 
pany. In  1807  he  was  made 
engineer  and  superintendent 
of  the  Colonial  City  Traction 


Company,  of  Kingston,  and  re 
maimed  in  that  position  for  two  years,  during  which  lime  the 
hiltcr  litigation  between  the  then  separate  street  railway  system 
id  the  city  was  at  its  height.  Leaving  Kingston,  Mr.  Keel  became 
connected  with  other  municipal  engineering  work,  and  in  1900 
he  associated  himself  as  principal  assistant  to  Mr.  Charles  H. 
I.edlic,  of  St.  Louis,  and  devoted  himself  to  consulting  engineer- 
ing until  1901.  Last  year  he  was  made  vice-president  of  the 
Kingston  City  road,  and  after  the  consolidation  became  general 
manager  of  the  consolidated  companies,  which  position  he  now 
holds. 

MR.  FRANK  HEDLEY  ha*  been  appointed  general  superin- 
u  ndent  of  the  underground  tines  of  the  Intcrborough  Rapid  Tran- 
sit Company,  of  New  York.   This  is  the  company  which  will 

operate  the  new  rapid  transit 
subway  now  under  construction. 
For  about  ten  year*  past  Mr. 
Hedley  has  been  making  a  fine 
record  as  superintendent  of  ele- 
vated roads  in  Chicago.  When 
he  first  came  to  Chicago,  in 
189J,  it  was  to  start  the  opera- 
tion of  the  Lake  Street  Elevated 
Railroad,  as  superintendent  of 
motive  power  and  transporta- 
tion. He  had  full  charge  of  the 
construction  of  the  car*  and  lo- 
comotives, and  operation  of  (he 
road.  In  1894  and  189s  the  con- 
struction of  the  Northwestern 
Elevated  Railroad  and  the 
FRANK  HEDLEY  Union  Loop  wa*  begun,  and 

during  all  the  construction  Mr. 
Hedley  was  on  the  consulting  engineering  staff,  in  addition  to 
his  duties  as  superintendent  of  the  Lake  Street  Elevated.  He 
has,  since  their  completion,  acted  as  general  *uperintendent  01 
their  operation. 

Mr.  Hedley  comes  from  a  family  oi  English  engineer*,  promi- 
nently connected  with  the  steam  railroad  and  locomotive  engi- 
neering. His  granduncle.  William  Hedley,  was  the  designer 
and  builder  of  the  first  locomotive  traction  engine  ever  con- 
structed, the  model  of  which  was  exhibited  in  Chicago  at  the 
Columbian  Exposition  in  1893.  This  model  is  now  in  the  Metro- 
politan Museum  in  Chicago. 

Mr.  Hedley  learned  the  mechanical  engineering  profession  in 
England,  coming  to  this  country  in  1883,  and  engaging  with 
the  Erie  Railroad  at  its  Jersey  City  shops,  as  a  machinist. 
Later  he  was  machinist  and  general  inspector  of  the  Third 
Avenue  division  of  the  Manhattan  Elevated,  from  which  he  was 
promoted  to  the  position  of  the  assistant  general  foreman  in  the 
locomotive  department.  He  remained  with  the  Manhattan  Ele- 
vated for  f,1/.  years,  which  company  he  left  to  become  master  me- 
chanic (or  the  Kings  County  Elevated  Railroad  in  Brooklyn, 
where  he  remained  3'/2  years,  before  going  to  Chicago. 

Mr.  Hedley  is  not  only  a  broad-minded  transportation  engineer, 
but  a  first-class  operating  superintendent  a*  well,  is  can  be 
easily  judged  from  the  fact  that  he  has  been  chosen  to  fill  one  of 
the  most  important  positions  the  local  transportation  world 
has  to  offer  to-day. 
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FINANCIAL  INTELLIGENCE 


THE  MARKETS 


Wall  Street,  Dec.  24,  igoJ. 
The  money  market  has  grown  decidedly  easier  in  all  quarters 
during  the  past  week.  Call  money,  which  loaned  at  high  as  12 
per  cent  ten  days  ago,  is  now  (reely  supplied  at  6  and  under.  Time 
money  for  sixty  and  ninety-day  contracts,  which  command  at 
one  time  7f4  per  cent,  is  now  offered  at  6.  This  sudden  loosening 
of  the  market  stringency  reflects  not  so  much  actual  relief  to 
hank  reserves  as  confidence  that  relief  is  immediately  111  sight. 
.  The  surplus  reserve  continued  its  decline  even  in  last  Saturday's 
statement,  but  in  the  opinion  of  all  competent  observers  the  low 
point  of  the  season  has  probably  been  reached  and  the  corner  has 
been  turned.  This  view  is  based  chiefly  upon  the  two  most  im- 
portant recent  developments  in  the  market,  one  bring  the  increas- 
ing return  movement  of  funds  from  the  harvest  sections,  the  otlui 
being  the  diminished  absorption  of  money  by  the  Sub-Treasury. 
Following  the  normal  course  of  events  the  return  of  crop-moving 
currency  may  be  expected  to  continue  from  now  on  up  to  the  end 
ot  February.  January  is  always  a  period  of  heavy  government 
expenditures,  and  consequently  the  more  favorable  turn  in  the 
bank  exchanges  with  the  Treasury  which  has  been  noticed  dur- 
ing the  past  fortnight  is  not  likely  to  be  only  a  temporary  inci- 
dent. Meanwhile  sterling  exchange,  which,  during  the  early 
part  of  the  month,  hung  steadily  around  the  gold  shipping  level, 
has  dropped  off  a  full  cent  in  tlic  pound,  thus  rendering  gold  ex- 
ports out  of  the  question,  for  the  time  being  at  least.  These 
various  evidences  of  improvement  in  the  money  situation,  com- 
bined with  the  extensive  liquidation  which  has  gone  on  among 
loans  upon  speculative  collateral,  arc  the  obvious  reasons  for  the 
decline  in  money  rates.  The  chances  seem  to  favor  a  continuance 
of  the  recent  relaxation,  with  possibly  easier  terms  for  borrower*, 
such  as  is  usually  witnessed  after  the  first  of  the  new  year. 

The  Stock  ITarket 

The  recovery  which  set  ina  week  agoon  the  Stock  Exchange  has 
made  further  progress,  though  with  greater  display  of  irregularity 
during  the  last  few  days.  In  part  the  suspension  of  activity  is  due 
to  the  holidays,  in  part  to  the  tighter  money,  expected  over  the 
first  of  the  year,  and  in  part  to  the  belief  that  some  reaction  is 
in  order  after  the  very  sharp  rally  which  prices  have  enjoyed  from 
their  low  points  of  last  Monday  week.  This  expectation  has  been 
partially  realized  during  the  last  day  or  two.  but  not  to  the  extent 
that  many  people  looked  for.  Consequently  the  trading  element 
is  hesitating  whether  to  think  that  the  immediate  course  of  the 
market  will  be  lower,  or  whether  to  feel  that  the  decline  has 
gone  far  enough  already  to  put  conditions  in  shape  for  a  further 
advance.  Meanwhile  there  is  no  disposition  to  sell  on  the  part 
of  the  more  solid  class  of  security  holders,  which  indicates  that 
their  attitude  is  one  of  hopefulness  for  the  future.  The  Venezuelan 
episode  has  ceased  to  trouble  the  market.  Reports  of  earnings 
for  the  December  quarter,  and  the  semi-annual  period  are  not 
as  encouraging  as  they  might  be,  the  Vanderbilt  roads  in  par- 
ticular showing  that  operating  expenses  have  been  increasing  a 
good  deal  fasfer  than  gross  receipts.  But  on  the  other  hand  the 
gross  earnings  reported  from  week  to  week  at  the  present  time 
are  making  an  improved  exhibit. 

The  local  traction  stocks  have  been  favorites  of  the  trading, 
especially  during  the  last  day  or  two.  Insiders  and  their  friends 
have  bought  Brooklyn  Rapid  Transit  freely  on  the  remarkably 
good  earnings  statements  which  are  now  coming  to  hand.  Man- 
hattan and  Metropolitan  have  done  little  on  their  own  hook,  but 
have  merely  sympathized  with  the  rise  in  Brooklyn. 


All  the  leading  Chicago  issues  have  responded  quickly  to  the 
general  upward  tendency  in  the  speculative  markets.  South  Side 
Elevated,  which  has  held  better  than  anything  else  during  the 
recent  depression,  sold  early  in  the  week  at  108.  but  the  next  sale 
was  iop!4.  with  the  dividend  off.  City  Railway  has  also  been 
notably  strong  at  ao8  Officials  of  the  company  claim  that  earn- 
ings since  last  September  have  shown  up  at  the  rate  of  18  per  cent 
on  the  share  capital.  Union  Traction  has  been  quiet  hut  firmer, 
with  some  vague  intimations  that  something  important  concern- 
ing the  financing  of  the  company's  affairs  will  be  made  known 
after  the  first  of  January.  The  common  is  selling  at  14,  against 
13  a  week  ago.  while  the  preferred  has  changed  hands  in  small 
blocks  between  45  and  45^.   The  recovery  carried  Metropolitan 
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common  back  from  34  to  35*4,  and  the  preferred  irom  85  to  85^- 
l.ake  Street,  after  selling  as  low  as  8,  rallied  to  8ft.    No  1 
will  be  made,  according  to  good  authority,  to  reorganize  the  < 
pany,  at  least  yet  awhile. 

Philadelphia 

The  Philadelphia  market  ior  street  railway  shares  has  enjoyed 
a  sharp  recovery  during  the  week,  in  common  with  the  markets 
elsewhere.  American  Railways,  which  went  as  low  as  50  during 
the  break,  rallied  to  53  on  sales  of  a  lew  hundred  shares.  Phila- 
delphia Traction  was  dealt  in  between  v"r.-  and  98,  and  Union 
Traction  between  45  and  46  In  both  these  stocks  the  dealings 
were  fairly  large.  Philadelphia  Rapid  Transit  was  comparatively 
dull  but  strong,  rallying  two  points  or  more  to  1M4.  Consoli- 
dated Traction  of  New  Jersey  moved  lip  from  67  to  69,  reacting 
later  to  <jS  A  hundred  shares  of  Railways  General  sold  at  4,  and 
,ioo  Reading  Traction  at  30.  There  was  little  or  no  news  or  de- 
velopments of  a  particular  nature.  All  the  stocks  mentioned 
were  merely  reflecting  general  market  conditions. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week: 

Closing  Bid 
Dec  16   Dec.  3i 

Aurmln  Railwnta  I  ompiny                                                        51%  U% 

Aurora,  hliim  &  I  lm  ago                                                           It  37 

Mosion  Ele.  Mtt                                                                      150  IWr 

IWklyn  R.  T                                                                              Gl\  16% 

t hleago  City                                                                           108  1M 

Chicago  IMan  Tr.  (common)                                                 U  14% 

Chieago  t'nton  Tr.  (preferred).                                                 45  44 

Cleveland  Electrie                                                               SC%  84% 

I  Vlumbus  [common)                                                                      (*>  1*1 

< /■.Itimbun  (prelerred)                                                                    IXVi  106% 

Consolidated  Traction  of  N.  J                                            a  6»% 

Consolidated  Trseliun  u<  N.  J.  it  '.                                     KTT%  107 

Detroit  United                                                                    Mtt  M 

Electric  l"coplc-»  Traction  (Philadelphia)  4»                                  88%  — 

Elgin,  Aurora  &  Southern                                                        SS  48 

Indianapolis  Street  Hallway  it                                                      84%  B% 

Lake  Shore  Electrie                                                                  U%  11% 

Lake  Street  Elevated                                                                         •%  IK 

Manhattan  Railway                                                                       143>4  145% 

Massachusetts  Elee.  Cos.  (commcn)                                              14  B% 

Massachusetts  Elee.  Coi.  (preferred)                                             M  H 

Metropolitan  Elevated.  Chicago  (common)                                 a*%  15 

Metropolitan  Elevated.  Chicago  (preferred)                                  B  84'4 

Metropolitan  Street                                                                  1*1\  IB 

New  Orleans  Railways  (common)                                                   U%  — 

Xew  Orleans  Rail* a),  (preferred)                                                  44%  46 

North  American                                                                      llt\  114 

Northern  t  'hio  Traction  (common)                                             —  »r7T% 

Northern  Ohio  Traction  (preferred)                                              —  aUS 

North  Jersey                                                                      W%  B% 

Northwestern  Elevated.  Chicago  (common)                                —  — 

Philadelphia  Rapid  Transit                                                    U  18% 

Philadelphia  Traction                                                                t7  87% 

St  Louis  Transit  (common)                                                       i7%  B% 

South  Side  Elesated  (Chicago)                                                 109  1C9V4 

Syracuse  Rapid  Transit                                                             B  U% 

Syracuse  Rapid  Transit  (preferred)                                                7f  78 

Third  Avenue                                                                         IS  114 

Toledo  Railway  &  Light                                                        B  «B 

Twin  City,  Minneapolis  (common)                                                114  115*4 

t'niied  Railways,  St.  Louis  (pieicrred)                                     B  80% 

United  Railways.  St.  Louis.  I-                                                  84%  — 

(  nion  Traction  iPhrladelphia)                                                   46%  45% 

Western  Ohio  Receipts                                                              B  B 

a  Asked,  b  Last  sale 

Other  Traction  Securities 

In  Boston  the  week  has  been  dull  and  devoid  of  feature,  but 
prices  have  moved  back  in  sympathy  with  the  general  market. 
Boston  Elevated  recovered  five  points  from  the  lowest  to  lS4'/i. 
Massachusetts  Electric  rose  two  points  to  35!  j,  the  preferred  sell 
ing  ex  dividend,  went  up  to  93Jj,  West  End  common  sold  at  945, 
and  the  preferred  cx-dividend  at  112.  In  all  these  stocks  the  lots 
actually  changing  hands  were  extremely  small.  There  has  been 
some  improvement  also  in  Baltimore  during  the  week.  United 
Railways  incomes  rallied  to  66; 4  from  6j!i.  the  recent  low  point, 
the  stock  recovered  from  13  to  13&  and  the  general  4s  from  94 
to  04^.    Nashville  Railway  shares  were  active  at  4VS.  and  sales 
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of  North  Baltimore  Traction  5s  were  reported  at  110'^.  These 
comprised  all  the  week's  business  in  the  traction  specialties.  On 
the  New  York  curb  some  activity  was  manifested  in  New  Orleans 
4^s  at  an  advance  to  79.  and  in  United  Railways  of  St.  Louis  4". 
which  sold  up  from  84.  to  84M  Otherwise  business  was  poor,  the 
onlv  sales  reported  bcinu  New  Orleans  common.  Irom  13  to  14, 
the  preferred  at  45.  St.  Louis  Transit  at  X>'A,  and  Interborough 
Rapid  Transit  40  per  cent  paid  stock  at  107  and  10654.  While 
bank  stocks  have  been  <initc  active  on  the  Cleveland  Exchange 
during  the  last  week,  and  money  seems  to  b«  easier,  there  is  little 
or  no  interest  in  tractions,  and  prices  continue  to  show  fractional 
declines.  Lake  Shore  Electric  preferred  sold  at  57  and  the  com- 
mon for  14  in  small  lots;  later  a  small  lot  of  the  latter  sold  at  13- 
A  number  <>i  small  sales  of  Northern  Ohio  Traction  preferred  re- 
ceipts took  place  at  95H  to  95!;.  and  the  common  receipts  were 
held  at  70.  A  small  lot  of  Springfield  &  Xcnia  sold  at  I7."j.  Hid  » 
small  lot  of  Western  Ohio  receipts  at  SO,  both  close  to  low  marks 
Monday  the  Northern  Ohio  preferred  receipts  dropped  to 
f.ir  small  lots. 

 -  

MACON.  li.V  -The  Macon  Railway  &  Light  Company  has  csceuted  a 
mortgage  for  tt.UOO.WI  Ml  all  its  ptoperlies  to  the  North  American  Trust 
CwsslpgnT.  ■><  New  York,  as  trustee,  to  secure  in  issue  ol  (ilty  year  5  per  cent 

.  gold  bunds. 

CHICAGO.  ILL—  New  York  and  I  Men*  capitalists  l»avc  joined  taffaa 
M  launch  one  ol  the  largest  traction  venlurei  this  city  has  known,  according 
to  Tkt  Daily  Snei.  The  scheme  is  tor  an  underground  railroad.  combined 
with  a  new  elevated  mad.  the  cost  «(  the  enure  project  to  be  (rum  tSI.im.oM  to 
tV..O«0,WO.  The  plan  include*  the  construction  of  a  runnel  under  the-  down 
town  streets,  making  a  loop  ol  lire  business  section  and  connecting  with  a  new 
.•treated  road,  which  it  is  proposed  to  construct  jiarallrt  with  the  existing 
South  Side  line.  The  etcv.-'rd  i»'ad  is  to  he  reached  by  means  ot  an  incline. 
The  scheme  is  designed  largely  to  benefit  the  .lock  yards  district.  The  Inlcr- 
borough  Rapid  Transit  Company  ot  New  York  is  .aid  to  be  at  the  head  of 
the  scheme.  Eight  New  York  nun  arc  Interested,  it  i«  said,  while  only  sis 
t  hleagoam  have  10  far  heen  mentioned  in  the  deal.  It  i>  reported  that,  until  it 
wan  learned  that  Mayor  Harrison  did  not  approve  ot  the  plan,  it  was  in 
lended  to  i-troducc  the  petition  in  thr  Cuuncil  before  the  ipring  elections, 
but  -slwn  !.ayor  Harrison's  op|w>.uion  became  known,  it  was  decided  to  wait 
for  the  election  of  his.  successor 

CHICAGO,  ILL.— The  directors  of  Noel*  I  Imago  Street  Railroad  have 
declared  the  regular  quarterly  dividend  ol  3  p»i  cent,  payable  Jan.  15. 

CH1CAUO,  ILL— A  ■•»prr«d"  story  ol  one  of  the  local  daily  papers  sajs 
that  •  ne«  more  by  the  street  railway  companies  ol  Chicago  to  avoid  the 
renewal  ol  their  franchises  and  to  overcome  the  twentyycar  limitation  is  re- 
|>oeted  to  be  on  foot.  Tbe  proposition  is  -aid  to  tiring  about  a  gigantic  merger 
ol  all  the  street  railway  lines  of  the  city  by  leas*  or  othefwiie,  and  operate 
them  under  the  protecting  privileges  ol  Ihc  Chicago  General  Railway*  Com- 
pany's charter,  which  still  has  lorly  year,  to  run. 

I  HICAGO,  ILL.  It  i>  announced  that  tbe  remaining  tSW.omi  of  lb*  pic 
ferred  stock  and  tl.2w1J.WOO  of  the  common  stock  ol  the  Aurora,  J*Jgin  \ 
(Tiii-wgo  Railway  will  be  delivered  to  receipt  holders  rn  the  near  future  Thr 
original  agreement  provided  that  the  stock  should  not  ba»  delivered  until  the 
rood  was  in  lull  operation,  hot  a  number  ol  the  stockholders  are  desirous  ol 
scc-uniig  their  .lock  at  once.  It  is  probable  that  the  13.O0O.IX.0  «f  bonds  in  the 
bands  ol  ihe  Western  Reserve  Trust  Company,  as  trustees,  will  be  lyndicated 
and  sold  m  a  lump,  instead  ol  being  delivcreel  to  the  original  receipt  holders. 

NEW  ALBANY.  IND.— The  Jefferson, ille.  New  Albany  (V  Sellersburg 
Rapid  Transit  Company  has  filed  for  record  a  deed  transferring  its  property 
ami  riclits  1,,  the  Southern  Indiana  Interurban  Railway  Company. 

COUNCIL  BLCFFS.  1A.-Tlie  entire  street  railway  system  ol  the  Omaha  ,v 
(  ouniil  lllutTs  Rail. ay  \  Hndge  Company,  with  its  Lake  Manawa  property, 
has  been  Irased  lor  twenty  rise  j  ears  to  the  l  im.ha  Street  Railway  Company, 
which  was  recently  purchased  by  the  Seligtnans,  ol  New  Y'ork.  Until  prop 
oik.  ate  to  be  con.ulidated  under  the  name  ol  the  Omaha  &  Council  Bluffs 
Street  Railway  Company  on  Jan  1.  The  consolidated  company  is  eapitaliled 
at  alsout  tK,uu',<M).    The  capital  of  the  Omaha,  Council  Bluffs  Railway  & 

Bridge  Company  is  I:   It  is  staled  that  Frank  Murphy,  president  ol 

the  Omaoa  Street  Railway  Company,  is  in  Ik-  president  of  the  new  corpora- 
tion, and  that  W.  B.  Tarkutgion,  general  manager  of  the  Omaha  &  Council 
lllufls  Railway  ft.  Bridge  Company,  will  be  retained  by  the  new  company  to 
take  charge  of  its  Council  Bluffs  an,!  Manawa  properties.  The  power  house 
and  car  houses,  located  in  Council  Bluffs  will  no  doubt  be  used  in  operating 
the  new  system, 

I.Os'lSVII.I.E.  KY.-The  stockholders  ol  the  Louisville.  Anchorage  ft 
Prwec  Valley  Electric  Railway  Company  have  soted  to  1nt1r1.se  the  capital 
stock  "I  'he  company  Irom  MS9.<>»  to  tl.S».'XH).    It  it  said  thai  a  large  issue 

of  bond-  1.  to  Iw  placed. 

HOSION,  MASS  The  trus-ees  ol  the  Boston  Suburban  Electric  Street  R.il 
way  Companies  have  declared  the  e|uartcrly  dividend  of  tl  pet  .hare,  payable 
Jan.  If.,  10  stockholders  of  record  Dec.  U. 

MINNEAPOLIS,  MINN.— Twin  City  Rapid  Transit  Company  has  declared 
tbe  quarterly  dividend.  IS.  per  cent,  on  preteired  stock,  payable  Tin.  i 


MINNEAPOLIS,  MINN  —The  local  papers  My  that  the  Twin  City  Rapid 
Transit  Company  has  in  contemplation  the  purchase  ol  the  railway  operated 
by  tbe  Minneapolis  Land  ft  Investment  Company  between  Minneapolis  sad 

Hopkins,  4  miles  distant. 

NF.W  YORK.  N  Y  It  1.  reported  that  a  deal  is  on  lor  tbe  purchase  oe 
Icase  of  ;he  property  of  the  New  York  &  Oueesis  County  Electric  Railway 
t  ompany  by  Ihe  Inie.borough  Rapid  Transit  Company. 

ROCHESTER.  N.  Y  -The  R.iehesler  Railway  Company  has  declared  tbe 
regular  quarterly  dividend  ol  IV,  per  cent  on  prefctre.l  .lock,  payable  Jan.  I 
to  stock  of  record  Dec  91, 

BROOKLYN.  N.  V.   Tbe  Brooklyn  Rapid  Tran.it  Company  reports  earn- 


ings  as  follows: 

November  1SVJJ  1901 

Gross  earnings   tl.loT.MS  t!W.S50 


Net  earnings                                                             tloo.lX  WK.OC 

From  July  1  to  Now  » 

tiros,  earnings   tS.7S3.CH  Is^ssWJUt 

Operating  espenses                                                        ttW-532  t.TttJM 


Net  earnings  $U».«M  tLTXlSl 


CINCINNATI.  OHIO.  The  regular  quarterly  ilivulend  at  the  rate  of  S4 
l.er  .cut  per  annum  ha.  been  declared  by  Ihe  Cincinnati  Slicel  Railway  Com- 

I  ...... 

CLEVELAND.  OHIO.-  The  Cleveland  CM}  Railway  I  ompany  has  filed  a 
motion  to  dismiss  tbe  injunction  against  ibe  cumpany  secured  some  time 
ago  by  Frank  Delias.  Robinson,  preventing  the  officials  Irom  issuing  new 
stock.  Tbe  company  desire,  to  issue  fl.uuu.MO  worth  ol  stock  to  cover 
recent  improvements.  The  company  maintains  that  Robinson's  claims  have 
been  settled. 

CLEVELAND,  OftiO.— For  tbe  t.rst  time  since  President  Andrews  took 
eharge  of  the  Cleveland  Electric  Railway  t  ompany  has  an  inkling  been  given 
as  to  the  earnings  ol  the  company.  It  is  stated  that  lor  November  the 
receipts  were  t_l  I. a  gain  ol  taa.SSS  over  the  same  month  last  year.  For 
o eleven  months  the  receipts  were  IG.SM.Xfii,  as  against  t2,0?7,ul2  for  the 
previous  elewvn  months,  an  average  gain  of  tb'.'SS)  a  month. 

CLEVELAND,  OHIO.— Tbe  directors  ol  tbe  Cleveland.  Elyna  S  Western 
Railway  Company  and  the  Cleveland  ft  Southern  Company  have  ratified  the 
consolidation  of  the  properties  as  the  Cleveland  &  Southwestern  'traction 
Company.  The  matter  wall  be  ratified  by  the  stockholders  of  both  com- 
pame.  at  meeting,  to  be  held  Jan.  15.  The  new  company  will  also  absorb  tbe 
Norwalk  tsas  &  Electric  Light  Company. 

BATTLE  CREEK.  MICH.~Sji.uer  &  Company,  bankers,  ol  Toledo  and 
New  Y'ork,  who  have  acquired  the  control  ol  the  Jackson  4  Battle  Creek 
Traction  Company,  adsiie  us  that  the  construction  of  this  railway  is  largely 
completed  and  that  the  line  '.til  be  in  operation  by  Feb.  1.  The  company 
lias  a  cap.lal  stock  of  t),uuo,u<()  and  a  bond  issue  of  tl,tOH.O0D,  S*l,ouu  of  the 
bonds  are  to  lie  put  up  with  the  trustee,  tbe  Savings  &  Trust  Company,  of 
Cleveland.  Ohio,  anel  to  bt  issued  only  upon  a  majority  vote  of  tbe  stock- 
he.l.ic.s  an  I  a  majority  vole  ol  the  directors,  for  future  extension <  or  im- 
provements. The  sccuril.es  have  been  underwritten  by  the  owners  of  the 
ago  party  The  statement  that  heme  jf  the  securities  would  be  put  on  the 
market,  iu.de  111  a  recent  issue  of  this  paper,  was  erroneous  The  system  is 
oiw.atcd  by  mean,  of  Ibe  third  rail,  and  the  company  owns  a  private  right  ol 
way.  The  Irack  is  laid  wilh  IXMb.  steel  rail  and  No.  1  ties,  laid  t  it.  centers. 
I  tie  eon-  m:...  1  Ti  !'..    is/iiuM-.  i  -  ..vi'.i-.ia.T.i.il,  tie  ,a:r.r        .1  -Uhnl  railrafati 

TOLEDO,  OHIO  -  The  Toledo  ft  Maumee  VaUey  Railway  Company  and 
the  Toledo.  WaterviUe  ft  Southern  Company  have  consolidated  as  the 
Maumee  Valley  Railways  ft  Light  Company.  The  roads  have  been  operated 
as  one  lor  some  time.  TW  capital  stock  of  the  new  company  is  tl,0W.*», 
and  bonds  to  tbe  same  amount  will  be  issued.  Tbe  stockholders  of  the  Toledo 
&  Matitr-ee  Company  will  receive  tWri.tlOO.  or  three  shares  ol  new  stock  for  one 
of  old,  and  those  of  the  Toledo,  WaterviUe  ft  Southern  Company  will  receive 
tltW.'SiO,  or  lour  shares  of  new  stesck  for  one  of  old.  The  officers  ol  the 
new  company  are:  R.  II.  Baker,  president;  E.  J.  Rechtel.  vice  president ; 
William  H.  McLellan.  secretary;  Charles  T.  Muni,  treasurer.  The  properly 
is  owned  by  the  Everett  Moore  syndicate,  and  is  operated  by  the  same  manage- 
ment as  the  Toledo  Railways  ft  Light  Company.  It  is  understood  that  the 
company  is  going  into  the  electric  lighting  business  with  a  view  to  supplying 
power  lor  lighting  Maumee.  Pefry.burg.  WalervUle  and  other  town,  ,n 
the  valley. 

AL1.KN TOWN.  PA— The  first  consolidated  mortgage  ot  the  Allentown  & 
Kutrtow-n  Traction  Company  to  the  Integrity  Title  &  Sale  Deposit  Company. 
..f  Pennsylvania,  for  tTV'.OW  ha.  been  filed  for  record.  The  mortgage  is  given 
to  secure  an  issue  of  tTSO.ISO  bonds  bearing  interest  at  Ihe  tale  of  «  per  cent. 
The  right  to  cancel  tbe  bonds  after  1*17  is  rcserved. 

LF.ECHBt'RCi,  PA.  The  agreroirtll  ol  merger  ol  the  Apollo,  Vandergritt  * 
le.vlil.urg  Electric  Street  Railway  Company,  and  the  Vandergnft  ft  New 
Kensington,  forming  Ibe  Pittsburgh  &  Allegheny  Valley  Railway  Company. 

The  capital  .:-.cV  of  the  company  is  tOSl.oiKI.  The  directors  of  the  com- 
pany are.  John  S.  Cochrane.  S.  M.  Nelson,  ol  Apollo;  J.  D.  Orr,  Edward 
Hill.  }.  B  Kifcr.  John  P.  Klingensmitb.  Lcechburg.  S.  B.  Cochrane.  K.t- 
tanning. 

PHILADELPHIA.  PA.  The  directors  ol  the  Philadelphta  Company  haves 
declared  a  regular  quarterly  dividend  ol  H|  per  cent  on  the  comm....  stock, 
payable  Feb.  2  in  stockholders  of  record  Jan,  t 
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